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exit from the AUTO facility when a line number has been displayed, either press 
return (which will delete that line if it exists), or cursor down off that line. 

Routine entry point: $8537 

Routine operation: First this routine checks to see if there is a number following 
it. If not it will disa ble A UTO, otherwise it will read the number and store as the 
step and enable AUTO. The actual routine is wedged into the crunch tokens 
link. It first checks that the first non space character in the input buffer is a 
numeric character and sets a flag to say yes or no. The line is then tokenised and 
ifthere was no line number or there was nothing following the line number, the 
routine exits. If the previous line typed in had a line number with something 
following it, the line number is read from the pointer. The step is then added to 
it, and the number converted to ASCII and inserted into the keyboard buffer. 

l.OC CODt' LINE 

8537 .LIB AUTO 
8537 F0 18 AUTONO P..EO AUT OFF ; NO STEF', TUF:N OFF 
853':7 20 6B A9 JSR $A96B ; GET STEF" 
853C A5 14 l.OA $14 ; STor,E AWAY 
853E 80 5C 85 STA AUTOST 
8541 A5 15 �L�O�~�I� $15 
85'.3 80 5D 85 STA AUTOST+1 
85'.6 A9 5E LOA "<AUTO ENABl.E AUTO 
85'.8 80 0'. 03 STA $030'. 
854B A9 85 LOA ">AUTO 
85'.0 80 05 03 STA $0305 
�8�5�~�j�0� 60 RTS 
8551 , 
8551 A9 C9 AUTOFF LOA "<CRNCHT DISABLE AUTO 
8553 80 0'. 03 STA $0304 
8556 A9 81 LOA !I>CRNCHT 
8558 80 05 03 STA $0305 
B55B 60 RTS 
855C 00 00 AUTOST .WOR 0 
855E , 
855E AD 00 02 AUTO LOA $0200 ; CHECf( FIRST CHARACTER 
8561 C9 30 CMF" "$30 IN INF"UT BUFFER FOR 
8563 90 0A BCC AUT001 A NUMBER 
8565 C9 3A CMP "$3A 
8567 B0 06 BCS AUT001 
8569 A9 01 LOA "$0.1 SET FLAG TO SAY 
856£'. 85 02 STA $02 DO IT 
8560 00 04 BNE AUT002 
856F A9 00 AUT001 LOA "$00 ; SET FLAG TO SAY 
8571 85 02 STA $02 ; DON'T DO IT 
8573 20 C9 81 AUT002 JSR cr\NCHT ; CRUNCH INPUT 
8576 A5 02 LOA $02 ; CHECH FLAG 
8578 D0 01 BNE AUT003 
857A 60 RTS ; DON'T DO IT 
857B C0 05 AUT003 Cpy "$05 ; CHECf( FOR P..LANf( 
857D 00 01 BNE AUT00'. ; INPUT LINE 
857F 60 RTS 
8580 AD 5C 85 AUT00'. LOA AUTOST ; ADD STEP TO PREVIOUS 
8583 18 CLC ; LINE NUMP..Ef< 
858'. 65 1 '. AOC $11. 
8586 AA TAX 
8587 AD 5D 85 l.DA AUTOST+1 
858A 65 15 Aoe $15 
858C 86 63 STX $63 
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LOC CODE LINE 

858E 85 62 STA $62 
8590 A2 90 LOX 11$90 
8592 38 SEC 
8593 98 TYA 
8594 48 F'HA 
8595 20 '.9 BC JSR $BC49 
8598 20 OF ~.O JSR $I?ODF 
859B 85 FB STA $FB 
8590 84 FC STY $FC 
859F A0 00 LOY 11$00 
85A1 B1 FB AUTD05 LOA ($FB), Y 
85A3 F0 06 E'.[Q AUT006 
85A5 99 77 02 STA $0277,Y 
85A8 C8 INY 
85A9 00 F6 ~.NE AUT005 
85AB C8 AUT006 INY 
85AC A9 20 LOA 11$20 
85AE 99 77 (;2 STA $0277,Y 
8SB1 84 C6 STY $C6 
85B3 68 F'LA 
85B4 A8 TAY 
SSB!) 60 RTS 
8~E'.6 .END 

CATALOG 

Abbreviated entry: C(shift)A 

Affected Basic abbreviations: None 

Token: Hex $EE,$~5 Decimal 238,5 

Modes: Direct and program 

Recommended mode: Direct 

CONVERT LINE NUMBER 
TO ASCII STRING 

; COpy ASCII 
; STF:ING INTO I:YBD 
; BUFFER 

AND A SPACE 

NUMf?Er< OF CHARS IN 
BUFFER 

Purpose: To display the directory (CATALOG) of a disk in drive unit eight. 
This command will display the directory straight to the screen without having to 
load it in. Users of dual disk drives will be pleased to note that you can specify 
which drive to display by either a number one or zero after the command. If no 
number is specified,. the routine will default to drive zero. 

Syntax: CATALOG [~ or I] 

Errors: Syntax error - if the command CATALOG is followed by 
anything but ~, 1:, or nothing 

Disk error message - after the CATALOG has been dis­
played, the disk error channel is read 
and displayed 

Use: The command is used to display the directory of a disk. This can be useful 
if you have a program that you wish to save but need to check if there is room on 
the disk or find a filename to use. The directory can be paused when displaying 
by use of the spacebar, and restarted with any key. Display can be stopped 
completely with the STOP key. 
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Routine entry point: $85B6 

Routine operation: On entry, the routine checks to see if a drive number is 
specified. If no number is specified or '~', the character '~' is inserted into the 
filename after the '$'. If it is a 'I', the character' I' is inserted. Anything else will 
cause a Syntax error. The file is then opened and each line is read in and 
displayed ignoring line links. When the directory is finished, the file is closed 
and the disk error channel is read. 

LOC CODE LINE 

85B6 
851:'.6 
85B8 
85M 
85e-C 
85BF. 
85C0 
85C3 
85C5 
85C6 
85C8 
85CB 
85CO 
8SCF 
8501 
850/• 
8506 
8509 
8501:'. 
8500 
85E0 
85E3 
85E5 
85E6 
85E8 
85H 
85EC 
85EF 
85EF 
85F1 
85F3 
85F5 
85F8 
85Fe-
85FO 
8600 
8602 
8605 
8607 
860A 
860C 
860E 
860F 
8611 
8613 
8616 
8617 
861A 
8611:'. 
861C 
861E 
8620 

F0 0B 
C9 30 
F0 07 
C9 31 
F0 06 
4C 08 AF 
A9 30 
2C 
A9 31 
80 83 86 
A9 02 
A2 82 
A0 86 
20 e-o FF 
A9 0E 
20 A3 8A 
A2 08 
A0 00 
20 BA FF 
20 C0 FF 
90 0A 
48 
A5 e-8 
20 C3 FF 
68 
4C F9 E0 

A0 03 
84 e-7 
A6 e-8 
20 C6 FF 
20 CF FF 
85 57 
20 B7 FF 
00 72 
20 CF FF 
85 58 
20 87 FF 
00 68 
A4 1:'.7 
88 
00 E0 
84 B7 
20 CF FF 
48 
20 e-7 FF 
AA 
68 
E0 00 
00 54 
A4 B7 

• LIB CATALOG 
CATLOG e-EQ CATL01 

CMF' 11$30 
BEQ CATLvl 
CMF' 11$31 
BEQ CATL02 
JMP '!>AF08 

CATl01 LOA 11$30 
.BYT $2C 

CATL02 LOA IIS31 
STA OPOIR+1 
lOA IIS02 
LOX II<OF-OIR 
LOY II>OPOIR 
JSR SFFlm 
LOA 1I$0E 
JSR GETN1 
LOX "S08 
LOY I/S00 
JSR SFFBA 
JSR $FFC0 
e.cc CATL03 
PHA 

, 

LOA $e.8 
JSR $FFC3 
f'lA 
JMP $E0F9 

CATL03 LOY IIS03 
CATl04 STY $e.7 

LOX $B8 
JSR $FFC6 
JSR SFFCF 
STA $57 
JSR SFF87 
BNE CATL13 
JSR $FFCF 
STA S57+1 
JSR $FFe-7 
BNE CATL13 
LOY $P..7 
DEY 

CATL05 e-NE CATL04 
STY $e-7 

CATL06 JSR $FFCF 
PHA 
JSR $FFe-? 
TAX 
PLA 
CPX 11$00 
BNE CATL13 
LDY te-7 

;ORIVE 0 
;IS IT 0? 
·YES 
;IS !T 1? 
;YES 
;SYNTAX ERROR 

;CHAR '0' 

;CHAR '1' 
;STORE IN STRING 
;LENGTH 
;AOORESS LSe­
;MSB 
;SET FILENAME DETAILS 

;GET UNUSED FIlEIi 
;OEVICE 8 
-SA 0 
;SET FILE DETAILS 
;OPEN FILE 
;NO ERROR 
;STORE ERROR 
;GET FILE II 
;ClOSE FILE 
;GET ERROR 
;SEND ERROR 

;SET lNPUT DEVICE 
;INPlJT 
;STORE VALUE 
;GET STATUS 
;STATUS ERROR 
;INf'UT 
-STORE IT 
;Gn STATUS 
;STATUS ERROR 
;GET COUNTER 
;00 NEXT 

;sn $B7 TO ZERO 
;INPUT 
STor(E IT 
GET STATUS 
STor<E TO X 
GET INPUT CHAR 
WAS THERE AN ERROR? 
YES 
GET LENGTH 
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LOC CODE LINE 

3622 C0 50 CPY 1/$50 
8624 B0 4E Bes CATL13 
8626 99 00 02 STA $0200,Y 
8629 AA TAX 
862A F0 0', E'.EO CATL07 
862C E6 B7 INC $B7 
862E 00 E3 [,.NE CATL06 
8630 , 
8630 20 CC FF CATLe7 JSR $FFCC 
8633 A6 9F LOX $9F 
8635 E0 03 CF'X 11$03 
8637 F0 05 BEO CATL08 
8639 A6 9E LOX $9E 
863B 20 C9 FF JSR $FFC9 
863E A6 57 CATL08 LOX $57 
86 /,0 A5 58 LOA $57+1 
8642 20 CD E'.O JSR $BOCO 
86',5 A9 20 LOfl 11$20 
8647 20 02 FF JSR $FF02 
86',A A0 00 LOY 11$00 
864C E'.9 00 02 CATL09 LOA $0200,Y 
864F F0 06 ['HI CATL10 
8651 20 02 FF JSR $FF02 
8654 C8 INY 
8655 00 F5 BNE CATL09 
8657 A9 00 CATLl0 LOA 11$00 
8659 20 02 FF JSR $FF02 
865C 20 CC FF JSR $FFCC 
865F 20 E1 FF JSR $FFE1 
8662 F0 10 (,.EO CATL13 
8664 20 E4 FF JSR $FFE', 
8667 C9 20 CMF' 11$20 
8669 00 05 [,.NE CATL12 
866B 20 E4 FF CATLl1 JSR $FFE4 
866E F0 F['. [,.EO CATL11 
8670 A0 02 CATL12 LOY 11$02 
8672 00 9B [,.NE CATL05 
8674 20 CC FF CATLl3 JSR $FFCC 
8677 A5 E'.8 LOA $B8 
8679 20 C3 FF JSR $FFC3 
867e 20 55 8A JSR OISI(01 
867F 4C 74 A4 JMF' $A'o 74 
8682 24 30 OF'OIR .[>'YT '$0' 
8684 .ENO 

CHAIN 

Abbreviated entry: CHA(shift)I 

Affected Basic abbreviations: None 

Token: Hex $EE,$~7 Decimal 238,7 

Modes: Direct and program 

Recommended mode: Either 

;TOO LONG? 
;YES, ERRor, 
;STORE CHARACTER 

; END OF LINE 
;00 NEXT CHAR 
;ALWAYS 

;RESET DEFAULT IO 

;SET OUTPUT DEVICE 

; F'r\lNT FILE LENGTH 
;SF'f>CE CHAR 
;PRINT IT 

;GET CHAR 
;ENO OF LINE 
; F'R I NT CHAr, 

; DO NEXT LINE 
;CARRIAGE RETURN 

;F'RINT IT 
;RESET DEFAULT 10 
; STOP I(EY? 
;YES 
;GET I(EY 
;SF'ACE? 
;NO 

;GET I(EY 
;NO I(EY 

;00 NEXT LINE 
;RESET DEFAULT 10 

;GET FILE NUMBER 
;CLOSE FILE 

;JUMF' TO READY VIA ERROR 
;FILE OF'EN NAME 

135 

Purpose: To load and run a Basic program from tape or disk. After the 
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program has been loaded, variable pointers are set to the end of the program. 

Syntax: As in LOAD 

Errors: As in LOAD 

Use: CHAIN is used to load and run a Basic program. It will work from 
another program or in direct mode, having the same effect. If used from another 
program, it is more convenient than LOAD as LOAD does not set the variable 
pointers, and if the program you load is larger than the one in memory, when 
variables are used they will corrupt the end of the program. 

Routine entry point: $8684 

Routine operation: The CHAIN routine simulates the LOAD routine as far as 
the program has been loaded. From there variable pointers are set to the end of 
LOAD, the run mode flag is set, and then three operations cause the program to 
run: 

JSR $A65E ;perform CLR 
JSR $A68E ;set charget pointers to the start of program 
JMP $A7AE ;execute NEXT command 

LOC CODE LINE 

8684 .LIB CHAIN 
868'. 20 D'. E1 CHAIN JSR $E1D4 ;GET NAME 
8687 A9 00 LDA "$00 
8689 85 B9 STA $B9 ;SECONDARY ADDRESS=0 
86BB A6 2B LDX $2B 
868D A4 2C LDY $2C ;ADDRESS TO LOAD AT 
868F 20 D5 FF Jsr, $FFD5 ;LOAD IT 
8692 B0 21 BCS CHAIN1 ;LOAD WAS NOT O.K. 
869'. 86 20 STX $2D ;SAVE END OF LOAD 
8696 86 2F STX $2F ; ADDRESS IN VARIABLE 
8698 86 31 STX $31 ; PO I NTEf,S 
869A 8'. 2E STY $2E 
869C 84 30 STY $30 
869E 8'. 32 STY $32 
86A0 A9 00 LOA 11$00 ;PRINT CR 
86A2 20 D2 FF JSR $FFD2 
86A5 A9 00 LOA 11$00 ; SET TO RUN 
86A7 85 9D SHI $9D 
86A9 80 24 9D STA REPESI( ;CLEAf, REPEAT STACK 
86AC 20 5E A6 JSR $A65E ;CLR 
86AF 20 8E A6 JSR $A68E ;SET CHARGET POINTEr:: 
86B2 4C AE A7 JMP $A7AE ;RUN 
86r.S 4C F9 (0 CHAIN1 JMF· $E~F9 ; SEND ERRDr, MESSAGE 
86B8 .END 

CHANGE 

Abbreviated entry: C(shift)H 

Affected Basic abbreviations: CHR$ - CH(shift)R 
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Token: Hex $EE,$~6 Decimal 238,6 

Modes: Direct and program 

Recommended mode: Direct only 

Purpose: To change all occurrences of a string or command to something else. 
Each line that is changed is listed if there is anything left to list. 

Syntax: CHANGE dstrlddstr2d - where d is a delimiter character that does 
not appear in either of the strings (str! or str2). 

Errors: Syntax error - if the format is not as above 
String too long - if either str I or str2 are longer than 4~ characters 

Use: CHANGE has a number of uses. An example would be: 

CHANGE @PRINT@@PRINT#4,@ 

to change all occurrences of PRINT to PRINT#4, or: 

CHANGE "PRINT""PRINT#4," 

which will change all occurrences of the text PRINT to the text PRINT#4. 
Note: Not all delimeter characters will work in all cases. An example is: 

CHANGE /REM// / 

As the character' /' has two values, the first is the token for divide and the second 
is just the ASCII slash character. 

The same is true of DATA. Other characters that will have the same effect are: 
'+-*f=<>'. 
Routine entry point: $86BB 

Routine operation: CHANGE uses most of the FIND routines to find str I and 
list the line. 

CHANGE reads in the delimiter byte and stores it away. The string to be 
changed is then read in until the second delimiter character is reached and then 
stored away. The next character is checked to see that it equals the delimiter 
character, and if so the string to change to is read in until the delimiter character 
is found again or the end of command. The rest of the routine is just a loop 
finding all occurrences, changing them and listing until the end of the program. 

The actual routine that changes the string uses the Basic input buffer and the 
Basic routines to change a line. The routine copies the line up to str I into the 
buffer, the change string (str2) is then copied to the buffer and the remainder of 
the line is copied over. The pointers are then set so that the next byte to check is 
the one following str2. 

LOC COD£ LINE 

86~.8 
86~·8 20 F3 8(, 
86~.~. 20 91 8E 

. LIB CHANGE 
CHANGE JSR RESVAR 

Jsr( FIND14 
;RESET LINE LINKS 

;GET CURRENT CHAR 
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L.OC l.0r" LINE 

86f?·F 85 59 STA $59 ;STORE IN FLAG 
86C0 A2 00 L.DX 11*00 
86C2 20 C7 80 JSR FIN003 ;GET SEARCH STRING 
86C5 1'12 00 LDX 1\$00 
S,sC7 20 22 87 JSr, CHAN07 ;GET STRING TO CHANGE 
86CA 86 FC STX $FC ; STor,E LENGTH OF CHANGE STrONG 
86CC 20 E5 8D .JSR FIND05 :SETUF' POINTERS 
86CF 78 SEI 
8600 AD 00 03 LOA $0300 
86D3 8D CF 8E STA FINDER 
86D6 AD 01 03 LOA $0301 
8bD9 80 D0 8E STA FINOEH+l 
86DC 1'19 67 LOA II<FIND11 ; ERROr.: L IW: TO RTS 
86D[ 80 00 03 STA $0300 
86El 1'19 8E LDA II>FINDll 
8bE3 80 01 03 STA $0301 
86E6 58 CLI 
86E7 20 F3 80 JSF: FIND06 ; FIND STRING 
86EA 4C F6 86 CHAN01 .JMP CHAN03 ;CHANGE 
86EO 20 68 8E CHAN02 JSH FIND12 ;LIST LINE 
86F0 20 F9 80 JSR FIN007 ;FIND STRING 
86F3 I.C EA 8b JMF' CHAN01 ; AND HEr'EAT 
86F6 , 
86F6 (~5 FC CHAN03 LDA $FC ;LENGTH OF CHANGE Sf RING 
86F8 38 SEC 
8bF9 F"" .,J 22 sr.c $22 , LENGTH OF FIND 
86FI? F0 03 enl CHAN0 /• ; THEY ARE EQUAL 
86FD I.C 48 87 JMF' CHAN10 ;ELSE CHANGE SIZE 
8700 A'. 23 CHAN0 /• LOY $23 ;INOEX TO LINE 
8702 1'12 1.0 LOX 11$40 ; INDEX TO CHANGE STF:ING 
8704 1'15 01 LOA $01 
8706 29 FE AND II$FE lOUT BASIC ROM 
8708 85 01 STA $01 
8701'1 E.>.D 40 f'.F CHAN05 LDA $BF40,X ;GE.T CHANGE CHAr, 
8700 F0 07 P..EQ CHAN06 ;ENO OF STRING 
870F 91 57 STA ($57),Y ; r,EF'LACE CHAH 
8711 E8 INX ;NEXT CHAR 
8712 CB INY ;NEXT BYTE 
8713 4C 01'1 87 ,JMF' CHAN05 ;I'1NO AGAIN 
8716 A5 01 CHAN06 LOA $01 
8718 09 01 OHA 1I~01 ;IN P..f~S I C ROM 
8711'1 85 01 STA $01 
87lC 88 DEY 
871D 8 /• 23 STY $23 ;STOr.:E LINE INDEX 
871F '.c ED 86 JMP CHAN02 ;DO NEXT FIND 
8722 , 
8722 20 8P.. 8E CHAN07 JSF: FIND13 ;GFT NEXT CHAr, 
8725 C5 59 CMP $59 :IS II THE FLAG" 
8727 F0 03 p..[O CHMl08 ;YES, GET STRING 
8729 I.e 08 AF .JMP $M'0!3 
872C 20 8f'. 8E CHAN08 JSI( FIN013 ;GET NEXT CHAr, 
872F F0 11 BED CHAN09 ;END OF LINE 
8731 C" " 59 CMf" <f59 :END OF ~mnNG? 
8 T.33 F0 00 BED CHAN09 ; YE', 
8735 9D 8~ ['.F STA tE!.F80,>: : 'nm;:E CHM;: 
8738 E8 INX 
8739 Ee" 40 CF'X «$40 ; STfn tIC; rno LONe;? 
873P.. 00 EF BNE CHAN08 :NO 
873D Fl2 17 LOX 11$17 ;STRING TOO LONG 
873F ftC 3} f~4 Jr'lF" *'1'1 /037 ;Ol'TPUT ERROF: 
87'.2 (19 00 CHAN09 LDA 11$00 ;SlRING Tn,MINATOt, 
87 /.'. 9fJ 80 BF SIrI $BF80,X ;STDr;.E IT 
8747 60 ras 
87'.8 , 
El7 /.El 1'10 00 CHANl.0 LDY 11$00 
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LOC CODE LINE 

87 1dl In 57 LOA ($57). Y ;GET LINEII LO 
874C 85 14 STf~ $1.4 ; STor<E IT 
87/,E C8 INY 
874F Bl 57 LOA ($57). Y ;GET LINEIt HI 
8751 85 15 STA $15 ;STORE IT 
8753 A2 00 LOX 11$00 
8755 C8 CHANll INY 
8756 C4 23 CPY $23 ;REACHED STRING? 
8758 F0 0A BED CHAN12 ;YES, INSERT IT 
875', IH 57 LOA ($57),Y ;GET PROGRAM BYTE 
875C 90 00 02 STA $0200,X ;STORE IN BUFFER 
875F E8 INX 
8760 E0 56 CPX U56 ;BUFFER TOO LARGE? 
8762 00 Fl BNE CHAN11 ;NOT YET 
8761, AS 01 CHAN12 LOA $01 
8766 29 FE AND !I$FE ;OUT BASIC ROM 
8768 85 01 STA $01 
876A A0 00 LOY !I$00 
876C B9 80 BF CHAN13 LOA $e.F80, Y ;GET CHANGE STRING BYTE 
876F F0 09 BED CHAN14 ; END OF STr<ING 
8771 90 00 02 STA '$0200,X ;STORE IN BUFFER 
8774 E8 INX ;NEXT CHAR 
8775 C8 INY ;AND PROGRAM BYTE 
8776 E0 57 CPX 11$57 ; END OF I'.UFFER? 
8778 00 F2 e.NE CHAN13 ;NO 
877A A5 01 CHAN14 LOA '$01 
877C 09 01 ORA 11$01 ;IN !?ASIC ROM 
8T7~ 85 01 STA $01 
8780 A5 23 LOA ~23 ;CALCULATE START 
8782 18 CLC ;OF REST OF PROGRAM LINF 
8783 65 22 ADC $22 ;AFTER INSERTING THE 
8785 A8 TAY ; CHANGE STRINli 
8786 A5 23 LOA $23 
8788 18 CLC 
8789 65 FC ADC $FC 
8781'. 85 23 STA $23 
8780 C6 23 DEC $23 
878F B1 57 CHAN15 LOA ($57), Y ;GET PROGRAM BYTE 
8791 90 00 02 STA $0200,X ;STORE IN BUFFER 
8794 C8 INY ;NEXT BYTE 
8795 E8 INX ;NEXT CHAR 
8796 C9 00 CMF' 11$00 ;END OF LINE? 
8798 F0 0A BEQ CHAN16 ;YES 
879A E0 58 CPX ",*58 ;END OF BUFFER? 
879C 00 F1 e·NE CHAN15 ;NOT YET 
879E A9 00 LDA 11$00 ;ZERO IF END OF BUFFER 
87Ae 90 00 02 STA $0200,X ;STORE IT 
87A3 E8 INX 
87A4 8E FC 87 CHAN16 STX CHANLN ;STORE LENGTH OF 
87A7 8A TXA ; LINE 
B7AB 18 CLC 
87A9 69 04 AOC 11$04 
87AB 85 01'. STA $0e. 
BlI)!) AD 02 03 LOA $0302 
87B0 80 FD 87 STA CHANST 
871.'.3 AD 03 03 LOA $0303 
871.'.6 80 FE 87 STA CHANST+1 
87B9 A9 CB LOA It<CHAN17 ;BASIC WARM START 
87BB 80 02 03 STA $0302 ;RE-ENTRY POINT 
871:'.[ A9 87 LOA !I>CHAN17 
87C0 80 03 03 STA $0303 
87C3 20 96 BE JSR FIND15 SAVE POINTERS ETC 
87C6 A4 0B LOY $0B GET POINTER 
87C8 4C AI, A4 JMP $A4A4 INSERT PROGRAM LINE 
87CB AD FD 87 CHAN17 LOA CHANST ;RESTORE WARM START I)ECTOR 
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LOC CODE LINE 

87eE 80 02 03 STA $0302 
8701 AD FE 87 '_OA CHM1ST ~1 
87D4 80 03 03 STA $0303 
87D7 20 B0 8E JSR FlND16 
870A A5 57 L.OA $57 
870C C5 20 CMP $20 
870E 00 06 BNE CHAN18 
87E0 A5 58 LOf' $58 
87E2 C5 2E CMF' $2E 
87104 F0 13 BEQ CHAN20 
87E6 AD FC 87 CHAN18 LOA CHANLN 
87E9 C9 01 eMF' 11$01 
87E!'. F0 03 !'.EQ CHAN19 
87ED I,C to 86 JMF' CHAN02 
87F0 A0 02 CHf~N19 LDY 11$02 
87F2 84 23 STY $23 
87F4 A2 00 LOX 11$00 
87F6 ',c F0 86 JMP CHAN02+3 
87F9 4C 56 8E CHAN20 JMF' FIN010 
87FC 00 CHANLN .lnT 0 
87FD .00 00 CHANST .WOR 0 
87FF .END 

CRUNCH 

Abbreviated entry: C(shift)R 

Affected Basic abbreviations: None 

Token: Hex $EE,$~8 Decimal 238,8 

Modes: Direct and program 

Recommended mode: Direct 

;RESTORE POINTERS ETC 
;L.AST LINE? 

;NOT YET 

;YES 
;DID WE DELETE 

;WHOLE LINE? 
;YES 
;NO, LIST AND DO NEXT 

: INDEX TO NEXT LINE 

;DO NEXT WITHOUT LIST 
;EXIT CHANGE 

Purpose: To remove all occurrences of REM in a program and so reduce the 
size of the program. 

Syntax: CRUNCH 

Errors: None 

Use: CRUNCH is used to remove REM statements and anything following 
them on the same line. lfthe REM is in the first or second position of the line, a 
colon is left on the line in case there is a GOTO or GOSUB to that line. 

Routine entry point: $87FF 

Routine operation: The Basic program is scanned line by line, byte by byte, 
until the REM token is found. If REM is found in either the first or second byte 
of the program then a colon is put into the input buffer. Otherwise the whole line 
up to the REM is copied into the buffer and the Basic routine is used to alter the 
line. A '.' character is printed to tell you that it has found a REM token. 
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c.JC CODE L I j~~E 

87FF .LIE>. CRUNCH 
87FF 20 33 A5 CRUNCH JSR $A533 ;F:E-CH,HN LINES 
8802 AS 2P.· LOA 52B ;GET START OF BASIC 
880'. 85 FB STA $Ff'. ; AND STORE IN TEMP 
880t. A5 2C LOA 52C ; LOCATIONS FOR THE 
8808 85 FC STA $FC ; USE OF THIS ROUTINE 
880A , 
880A 20 El FF CRUN01 JSR $FFEl ;STOP f(EY? 
8800 F0 09 P..EQ CRUN02 ;YES 
880F A0 00 LOY 11$00 ;MAIN CRUNCH LOOP 
8811 P.·l FB LDA ($FB), Y ; NEXT LI NE l.O 
8813 C8 INY 
8814 11 FP.· ORA (fFB),Y ;NEXT LINE HI 
8816 00 03 BNE CRUN03 ;NOT END OF PROG 
8818 4C 7'. A'. CRUN02 JMF' SA474 ;' READY. ' 
8Blf'. , 
88lB C8 CRUN03 INY ; GET LI NE NUMBER 
88le Bl FB LOA ($FB), Y ;LO 
8B1E 85 14 STf~ $1'. ;LINEII LO 
882(;1 C8 INY 
8821 Bl FE? LDA ($FE>') , Y ;HI 
8823 85 15 STA $15 ;LINEII HI 
8825 
8825 C8 CRUN04 INY 
8826 Bl FP.. LOA ($FE?), Y ;NEXT BYTE OF LINE 
8828 C9 8F CMP 1I$8F ; REM T()f(EN? 
882A F0 28 BEQ CRUN09 ;YES, REMOVE REM 
882C C9 00 CMF' 11$00 ; END OF LI NE? 
882E 00 0E P.·NE CHIN06 ;NOT YET 
8830 A0 00 CRUN05 L::lY 11$00 ;GET POINTERS TO 
8832 Bl FE'. LDA (5FB), Y NEXT LINE AND 
883~. AA TAX ; STORE 
8835 C8 INY ; IN F'OINTER 
8836 P..l FE'. LOA ($FB).Y 
8838 85 FC STA src 
883A 86 FE'. STX $FB 
883C 00 CC P..NE crWN01 ;ALWAYS 
883E , 
883E C9 EE crWN06 CMF' II$EE ; TOI(EN? 
88'.0 00 03 BNE CRUN07 ;NO 
8842 C8 INY 
88'.3 D0 E0 P..NE CRlIN0'. ;SCAN OTHER HALF 
88'.5 C9 22 CRUN07 CMF' 11$22 ;QUOTES? 
8847 00 DC BNE CRUN04 ;NO 
8849 C8 CfWN08 INY : YES, SCAN TO 
884A Bl FB LOA ($FB), Y 
884C F0 E2 BEQ CfWN05 : END OF LINE 
884E C9 22 CMF' 11$22 ; OR ANOTHER QUOTE? 
8850 F0 D3 BEQ CfWN0'. ;YES 
8852 00 F5 P..NE CRUN0B ;NO, AUJAY!3 
8854 , 
8854 84 02 CRUN09 STY $02 ;STORE orF INDEX TO LINE 
B856 C0 06 CP'( 11$06 ION 1ST OR 2ND F'OS? 
8858 90 10 E~CC CfWNl1 ;YES 
885,~ C6 02 DEC $02 ;COPY LINE TO REM INTO 
B85C A0 04 LD'y 11$0'. ; HWUT BUFFER 
885E P.·l FE'. CRUNl0 LDA ($FB).Y 
8860 99 FC 01 STA $01FC,Y 
8863 C8 INY 
8864 C4 02 (TY 102 ; RU,CHLD f;'EM? 
8866 00 F6 P.NE CRUNl0 :NO 
8868 F0 07 P..EQ CRUNl.2 ; ALWAYS, CHAtJGE 
886A , 
886A A9 3fl CRUN11 LDA 1l$3A ;F'UT ':' AT START OF LINE 
8B6C 80 00 02 ST A $020~) ; INTO INPUT BUFFER 
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LOC CODE LINE 

886F A0 05 LOY 1**05 
8871 A9 00 CRUN12 LOA 11$00 
8873 99 Fe 01 STA $01FC,Y 
8876 C8 INY 
8877 84 0Po STY $01'. 
887'i A? 95 LDA II<CRUN13 
8871'. 80 02 03 STA $0302 
887E A9 88 LDA II.>CRUN13 
8880 80 03 03 S1 A $0303 
8883 A5 FE'. LOA $ FE'. 
8885 80 34 03 STA $0334 
8888 A5 FC LOA $FC 
888r~ 80 35 03 STA $0335 
8880 A9 2E LOA 1I$2E 
888F 20 O~) FF JSR $FFD2 
8892 4C A4 A4 JMF' $A4A', 
8895 , 
88$'5 A9 83 CRUN13 LOA 11$83 
8897 80 02 03 STA $0302 
889A A9 A', LOA 1I$A4 
88?C 8D 03 03 ST/~ $0303 
B89F AD 3', 03 LOA $0334 
88A2 85 F~. S Tt, $FI'. 
88A', AD ~" ~'" 03 LOA $033:) 
88A7 85 FC STA $FC 
B8A? D0 85 I'.NE CRUN05 
S8AI? .END 

Abbreviated entry: C(shift)T 

Affected Basic abbreviations: None 

Token: Hex $EE,$~2 Decimal 238,2 

; AND INSERT IT 
; SET ZEF:O TERMINATOR 

;RETURN FROM CHANGE 

;STORE LINE POINTER 

;TELL USER WE ARE 
;DOING SOMETHING 
;CHANGE 

;TO HERE FROM CHANGE 
;RESET WARM START 
; F'OINTEf( 

; RESTOr.:E LINE F'OINTEr( 

;ALWAYS, NEXT LINE 

Modes: Direct, program, and in PRINT statements 

Purpose: To replace cursor and colour characters, screen and border pokes, 
thus improving the ability to position the cursor anywhere on the screen. If the 
value is not specified, the current value is used. 

Syntax: CTL ([x][,[y][,[cc][,[sc][,[bc][,[cls]]]]]]) - where x is the column 
position of the cursor (~-39), y is the row position of the cursor (~-24), cc is the 
cursor colour, sc the screen colour, bc is the border colour (~-15), and cls is a 
flag for clearing the screen (~ = no, I = yes). 

Errors: Syntax error - if the syntax is not as above 
Illegal quantity - if the values are out of range 

Use: CTL is a powerful screen handling routine. Cursor, screen, and border 
colours can be set with a number (~-15), and the position of the cursor on the 
screen can be anywhere you like by entering the x position (~-39) and the y 
position (~-24). There is also a screen clear flag which, ifset to I, will clear the 
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screen before positioning the cursor. To make it easier to describe, here are a few 
examples with details of what they do. 

CTL (2~) - positions the cursor at the middle of the current line 
CTL (~,~) - moves the cursor to ~,~ (home position) 
CTL (" I) - sets the cursor color to white 
CTL (",~) - sets the screen colour to black 
CTL (",,~) - sets the border colour to black 
CTL ("", I) - clears the screen leaving the cursor at the current 
position 
CTL (2~,I2,5,~,II,I) - clears the screen (I), sets the screen to 
black (~), the border to medium grey (II), the cursor colour to 
green (5), and the cursor position to column 2~, row 12. 

To print something at a specified location on the screen: 

PRINT CTL(x,y)"text"CTL(x I,yI)"more text" ..... 

Routine entry point: $88AB 

Routine operation: The current settings ofthe five parameters are read and the 
screen clear flag is set to~. The open brackets character is scanned past and each 
of the six values is read if present, checking to see if there is a closing bracket. 
When the closing bracket is found the screen is cleared ifthe flag is set to I, and 
the other values are stored in their own locations. 

LOC CODE LINE 

88AB .LIB CTl 
8SAB 20 2C 89 CTl .JSR CTlDEF ; SET OEFAUl T 
BaAE 20 FA AE JSR $AEFA ;SCAN ' ( , 
8BBl 20 79 00 JSR $0079 ;GET CURRENT CHAR 
88P..4 20 51 89 JSR CHECI(N+3 ;NEXT PAR? 
89['.7 B0 08 I?CS CTl01 ;NO 
88B9 20 65 89 JSR GVl ;GET VALUE 
88BC 8E 8F 89 STX CTXPOS ;STORE IT 
881?F 1?0 't2 BCS CTlEN1 ;FOllOWEO BY , ) , 
88C! 20 4E 89 CTl01 JSR CHECI(N ;NEXT PAR? 
88C4 1?0 08 BCS CTl02 ;NO 
88C6 20 6E 89 JSR GI)II ;GET VALUE 
88C9 8E 90 89 STX CTYPOS ;STORE IT 
88CC B0 35 BCS CTlENl ;FOllOWED BY , ) , 
88CE 20 4E 89 CTl02 JSR CHECI(N ;NEXT PAR? 
8801 B0 08 I?CS CTl03 ;NO 
8803 20 68 89 JSR GI)2 ;GET VALUE 
8806 8E 91 89 STX CTCUR ;STORE IT 
8809 B0 28 BCS CTlEN! ;FOllOWEO BY , ) , 
880B 20 4E 89 CTl03 JSR CHECKN ;NEXT PAR? 
880E B0 08 BCS CTl04 NO 
88E0 20 68 89 JSR GV2 GET VALUE 
88E3 BE 92 89 STX CTSC STORE IT 
88E6 B0 ll? BCS CTlEN! FOLLOWED BY , ) , 
88EB 20 4E 89 CTL04 JSR CliECf(N ;NEXT PAR? 
88EB B0 08 I?CS CTL05 NO 
88ED 20 68 89 JSR GV2 GET VALUE 
88F0 BE 93 B9 STX CTM STORE IT 
88F3 1!·0 0E f.CS CTLEN1 FOLLOWED I!.y , ) , 
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LOC COOE LINE 

88F5 20 4E 89 CTL05 JSR CHECI:N i NEXT PAR? 
88F8 90 03 BCC CTL06 ;YES 
88FA 4C 08 AF JMP $AF08 ;COMMA, SYNTAX ERROR 
88FO 20 6E!. 89 CTL06 JSR GV3 ; GET VALUE 
8900 8E 94 89 STX CTCFLG ;STORE IT 
8903 20 F7 AE CTLENl JSR $AEF7 ;SCAN ' ) , 
8906 , 
8906 AO 9', 89 CTLENO LOA CTCFLG ;CLEAR SCREEN? 
8909 F0 05 BEQ CTENOl ;NO 
890B A9 93 LOA 1*147 ;CHAR FOR CLS 
8900 20 16 E7 J5R $E716 ;OUTPUT TO SCREEN 
8910 AD 91 89 CTEN01 LOA CTClIR ;GET cur,SOR COLour, 
8913 80 86 02 STA $02&6 ;sn IT 
89J.6 AO n 89 LOA CTSC ; GET scr,EEN COLour, 
8919 80 21 00 STA $0021 ;SET 1"1 
891C AO 93 89 LOA enD ;8ET BormER COLOlm 
891F 80 20 00 STA $0020 ;SET IT 
8922 AC 8F 89 LDY CTXF'OS ;GET X POSITION 
8925 AE 90 89 LDX eTYF'OS ;GET '( POSITION 
8928 18 CLC ;FLAG WRITE 
892'7 4C F0 FF JMP $FFF0 ;SET cur,SOR POS AND EXIT 
892C , 
892C 38 CTLDEF SEC ;FLAG PEAO 
892D 20 F0 FF JSR $FFF0 ;GET cur,SOF: POS 
8930 8C 8F 89 STY CTXPOS ;STORE X 
8933 8E 90 89 STX CTYF'OS ; STOF:E Y 
8936 AD' 21 00 LO,) $D021 ;GET SCREEN COLOUR 
8939 80 92 B9 STA Clse ; SlOF:E IT 
893C AD 20 1)0 LOt~ $0020 ;GET BClF:OER COLOUR 
893F 80 93 89 STA CTBD ;STOHE IT 
8942 .... 0 86 02 LOA $0286 ;GET CURSOR COLOUR 
8945 80 91 89 C:TA CTCUR ;STOHE IT 
89 1.8 A9 00 LOr, 11$00 ;ZERO SCREEN CLEAR 894A BD 94 89 STA CTCFLG ;FLAG 
894D 60 RTS 
894E 

CHECI:N B94E 20 73 00 JSR $0073 ; GET NEXl OlAr, 
8951 C9 2C eMP 1I$2C ;IS n A COMMA? 
8953 D0 02 BNE CHEClm ;NO 
8955 38 CHECI:S SEC ;FLAG FOR COMMA 
8956 60 RTS 
8957 C? 29 CHECKB CMF' 11$29 ;IS IT ') '? 
8959 F0 02 BEQ CHECI:A ;YES, DONE 
895B 18 CHECf:C CLC ;SET NO COMMA 
895C 60 RTS 
8950 68 CHECf:A PLA ;REMOVE RTS 
895E 68 F'LA ;AOOHESS 
895F 20 73 00 JSR $0073 :GET NEXT CHAR 
B962 4C 06 89 JMF' CTLEND ; SET VALUES 
8965 , 
8965 A9 28 GV1 LDA "40 ;COMPARE X POS 
8967 2C .BYT $2C ~Sf:IF' 
8968 A9 10 GV2 LOA "16 ;COMPARE COLOllR 
896A 2C .BYT $2C ;Sf:IP 
896B A9 02 GV3 LDA 112 ; COMPAr,E CLEAR FLAG 
8960 2C .BYT $2C ;SKIP 
896E A9 19 G'J4 LDA "25 ;COr1PAr,E Y POS 
8'J70 8D 8E 89 STA VCOMP ;STOR[ COMr'ARE VALUE 
8973 20 9E B7 JSF~ $B79E ; GET 1 BYTEII 
8976 EC 8E 89 CPX I)COMP ;IN RANGE 0-(t)COMP-l ) 
8979 B0 0E Bes GERH ;NO 
8?7B 20 79 00 J%: $0079 ;GET CURRENT CHAR 
897E C9 29 CMP "$29 ;IS IT ') , 
8980 F0 D3 BEQ CHECI(S ;YES, FLAG END 
8""82 C9 2C CMF' 1112C ;IS IT , , , 
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LOC CODE LINE 

898'. F0 D5 BEG CHECf(C 
8986 '.C 08 AF JMP $AF08 
8989 (12 0E GERR LOX 1I$0E 
898B '.c 37 A4 JMF' $A437 
899E , 
898E 00 VCOMF' · Bn 0 
898F 00 CTXPOS .p..n 0 
8990 00 CTYF'OS .EWT 0 
8991 00 CTCUR · Bn 0 
8992 00 CTSC .Bn 0 
8993 00 CTBD · Bn 0 
8994 00 CTCFLG · Bn 0 
8995 .END 

DEEK 

Abbreviated entry: D(shift)E 

Affected Basic abbreviations: DEF - DEF 

Token: Hex $EE,$lD Decimal 238,29 

Modes: Direct and program 

Recommended mode: Either 

;YES FLAG ANOTHER 
;SYNTAX ERROF( 

;ILLEGAL QUANTITY 
;SENO ERROR 

;VALUE COMf'Ar\E 
;X POSI nON 
;Y POSITION 
;CURSOR COLOUR 
;SCREEN COLOUH 
;BOROER COLOUR 
;CLEAH SCREEN FLAG 

145 

Purpose: To return the value of a two byte pointer that is stored lo,hi order. 

Syntax: DEEK (expression) - where expression is the address of the low byte of 
the number. 

Errors: Syntax error 
Illegal quantity - if the expression is less than ~ or greater 

than 65535 

Use: DEEK stands for Double byte pEEK and is used to get a two byte value 
stored in the 651 ~ microprocessor's internal two byte format, e.g. 

DEEK(43) - returns the beginning of Basic 
PEEK( 43)+ PEEK( 44)*256 - is the normal way of getting the: value 

Note: DEEK must be on the right-hand side of an expression e.g. 
B=DEEK(43) and not DEEK(43)=B. 

Routine entry point: $8995 

Routine operation: The two byte address inside the brackets is read in and 
stored in $14,$15. Using this value the bytes are read and converted to floating 
point form. 
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LOC CODE LINE 

8995 .LIB OEEI{ 
8995 20 8A AD OEEK JSR $A08A 
8998 20 F7 87 JSR $B7F7 
899B A0 00 LOY "$00 
8990 EH 14 LOA ($14). Y 
899F AA TAX 
89A0 C8 INY 
89Al B1 14 LOA ($14). Y 
89A3 86 63 ASSIGN STX $63 
89A5 85 62 STA $62 
89A7 A2 90 LOX "$90 
89A9 38 SEC 
89M I.C 49 BC JMF' $BC49 
89AD .END 

DELETE 

Abbreviated entry: DE(shift)L 

Affected Basic abbreviations: None 

Token: Hex $EE,$~9 Decimal 238,9 

Modes: Direct and program 

Recommended mode: Direct only 

;GET NUMBER 
;MAI{E INTEGER 

;GET LO BYTE 
;INTO .X 

;GET HI BYTE 
;STORE LO BYTE 

;STORE HI BYTE 
;EXPONENT =$90 

;FLOAT AND SEND 

Purpose: To delete a range of unwanted lines from a Basic program. 

Syntax: DELETE [start line][-[end line]]. Although all parameters are 
denoted as optional, at least one of the parameters must be given. 

Errors: Syntax error - if DELETE is used without parameters 
Syntax error - if either of the line numbers is less than ~ or 

greater than 63999 

Use: DELETE is used to delete a range of lines in a Basic program. These can 
be lines of, say, a data generating program after the DATA has been created. 
For example: 

DELETE 1~~-15~ - deletes lines I~~ to 15~ inclusive 
DELETE -I ~~~ - deletes all lines up to line number I ~~~ 
DELETE 2~~~- - deletes all lines from 2~~~ to the end of the 
program 
DELETE ~ - deletes the whole program 

Program lines that have been DELETEd can not be recovered as they have been 
wiped from memory. 

Routine entry point: $89AD 
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Routine operation: DELETE first gets the range of the delete and then loops, 
moving the memory above the range over the top of the deleted area. 

LOC CODE LINE 

89AO . LIB DELETE 
891'10 20 11 8A DELETE .JSR OELE05 ;GET DELETE RANGE 
89B0 A5 5F LDI'! $5F ;GET STArn OF DELETE 
891:'.2 A6 60 LOX $5F+l IMEMORY POINTER 
891:.4 85 FB STA $FB ;STor<E IT 
89B6 86 FC STX $FB+l 
89B8 20 13 A6 .JSR $A613 IFINO ADDRESS OF 
89E?B 1'15 5F LOA $5F lEND OF DELETE 
89BO A6 60 LDX $5F+l 
89BF 90 01'1 E?CC OELE01 
89C1 1'10 01 LDY 11$01 
89C3 B1 5F LOA ($5F), Y 
89C5 F0 04 BEQ DELE01 
89C7 AA TAX 
89C8 88 DEY 
89C9 Bl 5F LOA (S5F),Y 
89CE? , 
89CB ; .A ,.X HOLD THE POINTER TO THE END 
89CB , OF DELETE RANGE. 
89CB ;$FC,$FB HOLD THE POINTER TO THE 
89CB I START OF DELETE RANGE. 
89CB , 
89CB 85 71'1 OELE01 STA $7A ;STORE AWAY END 
89CD 86 7B STX $71'1+1 ;OF DELETE POINTER 
89CF A5 FB LDA $FB 
89Dl 38 SEC 
8902 E5 7A SBC $7A ;SET VAr<IAp..LE POINTER 
89D4 AA TAX ;TO END OF PROGRAM AFTER 
89D5 A5 FC LDA $FB+1 ;OELETE 
89D7 E5 7B SBC $71'1+1 
8909 A8 TAY 
89DA E?0 IE BCS DELE03 
890C 8A TXA 
89DO 18 CLC 
890E 65 20 AOC $20 
89E0 85 20 STA $20 
B9E2 98 TYA 
89E3 65 2E AOC $2D+1 
89[5 85 2E STA $20+1 
89E7 A0 00 LOY 11$00 
89E9 B1 71'1 [lELE02 LOA ($7A),Y ;GET BYTE 
89EB 91 FB STA ($FB), Y IMOVE IT DOWN 
89EO C8 INY 
89EE 00 F9 BNE OELE02 ;00 FULL PAGE 
89F0 E6 7B INC $7A+l ; INcr,EMENT HI BYTE 
89F2 E6 FC INC SF!?+1 ;POINTERS 
89F4 1'15 2E LDA $2D+l ;DONE LENGTH? 
89F6 C5 FC CMF" $FB~1 

89F8 B0 EF BCS DELE02 ;NOT YET 
89FA 20 33 AC' ~, DELE03 .JSR $A533 ; F:E -CHA HI PROG 
89FD A5 20 LDA $20 
89FF A6 2E LOX $2E 
BA01 18 CLe 
81'102 69 02 AOC "$02 
31'104 85 2D STA $2D ;SET VAf, POINTERS 
8A06 90 01 Bce DELE04 
8(i08 E8 INX 
8A09 86 2E DELE0'. STX $2D+l 
8A0B 20 59 1'16 JSR $1'1659 IPERFOf.:M 'CLR' 
8A0E 4C 7'. A4 JMF" $1'147', I 'READY.' 
BAll 
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l.OC CODE LINE 

BAll ;GET RANGE FOR DELETE 
BAll , 
8All 20 79 00 DELE05 JSR $0079 ;GET CURRENT CHAR 
8A14 F0 10 E!.EQ DELE06 ;NO RANGE, ERROR 
8A16 90 11 BCC DELE07 ; IS A NUMP..ER 
8A18 C9 AB CMF' II$AB ; IS IT Y_'? 
8filA D0 0A BNE DELE06 ;NO, ERRor~ 
8MC A5 2P.. LDA $2B ;SET START ADDRESS OF 
8AIE 85 SF STA $5F ;DELETE TO START 
8A20 A5 2C LOA $2C ;OF PROGRAM 
8A22 85 60 STA $5F+l 
8A24 00 12 BNE OELEI18 ;ALWAYS 
8A26 4C 08 AF DELE06 JMF' $AF08 ;OUTF'UT SYNTAX ERROR 
8A29 20 6B A9 DELE07 JSR $A96B ; GET NUME!.ER 
8A2C 20 13 A6 JSR $A613 ;FIND ADDRESS OF LINE 
8A2F 20 79 00 JSR $0079 ;SECONO VALUE? 
BA32 F0 0C E!.EQ OELE09 ;NO 
BA34 C9 AB CMP tUAB ; IS IT '-'? 
8A36 00 EE BNE OELE06 ;NO, ERROR 
8A3a 20 73 00 DELE08 JSR $0073 ;GET NEXT CHAP. 
8A3B 20 6B A9 JSR $A96E!· ; GET NUME!.ER 
8A3E 00 E6 BNE OELE06 ;NOT END OF INPUT 
8A40 A5 1 /, OELE09 LOA $14 ; IS SECOND LINE ZERO? 
8A4~ 05 15 ORA $14+1 
8A44 00 06 BNE DELE10 
8M6 A9 FF LDA hFF 
8A4B 85 14 STA $14 
BA/,A 95 15 STA $14·1 
8A4C 60 DELE10 RTS 
8A40 .END 

DISK 

Abbreviated entry: D(shift)I 

Affected Basic abbreviations: DIM - DIM 

Token: Hex $EE,$~A Decimal 238, I~ 

Modes: Direct and program 

Recommended mode: Either 

;NO 
;SET TO MAX LINEII 

;RANGE DONE 

Purpose: To send a disk command to the disk unit eight. 

Syntax: DISK [string expression] - where the string expression is: 

"S~:TEST' - to scratch the file test 
'N~:DISK,~~" - to reformat the entire disk 

The other syntax is DISK which will display the disk error message to the screen 
giving a message like: 

23,READ ERROR,18,Pl 

where 23 is the error number, 18 is the track, ~ I is the sector, and READ 
ERROR is the error description. 
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Errors: Syntax error - if the first character of the command is not a 
quote character 

String too long - if the command is over 255 bytes long 
Type mismatch - if the command is a number, not a string 

Use: This command is useful in checking errors created from disk access by 
using just DISK which displays the message. A Basic equivalent would be: 

OPEN 15,8,15 
INPUT #15,E,EM$,T,S 
PRINT E","EM$","T',"S"," 
CLOSE 15 

Also, for sending disk commands such as Scratch a file etc.: 

DISK "I~" 

is equivalent to: 

OPEN 15,8, 15,"I~" 

For disk commands refer to the disk user manual. 

Routine entry point: $8A4D 

Routine operation: The DISK routine checks to see if anything follows the 
command; if not the error channel is read and displayed. If there is text after the 
command (which must start with the quotes character) the text is read in and 
sent in the open command. Before either of these two operations is actioned, the 
current file is closed. 

LOC CODE LINE 

BA4D .LIB DISf~ 
8,v.D 20 7'1 00 DISf( JSR $0079 ; CHECf( FOR BLANf( 
Bfl50 F0 03 BEQ DISf~01 ; AFTER CO(1MAND. 
8A52 4C 1'.8 8A .JMP DISf(0'. 
BA55 A9 00 DISf~01 LDA 11$00 ; IF BLANf(, READ 
8A5? 85 1'.7 STA $1'.7 ERROR MESSAGE 
BA59 20 91 8A JSR FOPEN OPEN A FILE 
8ASC A9 0D L.DA 1I$0D PRINT <RETURN> 
BA5E 20 D2 FF JSR $FFD2 
BA61 A9 12 LDA 11$12 PRINT <REVERSE ON> 
8A63 20 D2 FF Jsr, $FFD2 
8M6 A6 P..B LDX $P..8 
8A6B 20 C6 FF JSR $FFC6 SET FIL.E TO INFtJT 
8MB 20 CF FF DISf(02 JSR $FFCF ; INPUT 
8A6E 4B F'HA 
8A6F A5 90 LDA $90 CHECf( STATUS 
8A71 D0 07 !'.NE DISf(03 
8A73 6B PLA 
8A74 20 D2 FF JSR $FFD2 PRINf CHARACTER 
BA77 '.c 6e. 8A JMP DISf(02 AND NEXT 
BA7A 68 DISf(03 PLA 
8A?!'. AS 1'.8 LDA $B8 
8A7D 85 49 STA $49 
8A?F 20 CC El JSR $E1CC CLOSE FILE 
BAB2 A9 92 LDA 11$92 
8A84 20 D" "- FF JSR $FFD2 PRINT <REVERSE OFF> 
BAB? A9 0D LDA 1I$0D 
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l.DC CODE LlNE 

8A89 20 02 FF JSR $FFD2 
BA8C A9 00 LOA 11$00 
8ABE ',c C6 FF JMP $FFC6 
8fW1 , 
8A91 20 Ai 81'1 FOF'EN .JSR GETFNO 
8A9', 85 ~·8 STA $B8 
81'196 1'19 0F LOA 1I$0F 
81'198 85 89 STA $B9 
81'191'1 1'19 08 LOA «$08 
8A9C 85 81'1 STA $~.A 

8A9E 4C C1 E1 JMF' $E1C1 
8AAI , 
8AAI 1'19 0r GETFNO LOA lI$or 
8AA3 A6 98 GETNl LOX $98 
8AA5 E0 00 CF'X 11$00 
8AA7 F0 0E BEa GETN4 
8AA9 DO 58 0') GETN2 CMF' $0258,X <. 

8AAC D0 06 BNE GETN3 
8AAE 38 SEC 
8MF E9 01 SBC «$01 
8MI 4C 1'l3 81'1 ~IMF' GETN1 
8r~B4 Cr~ GETN3 DEX 
8M5 PO F2 BNE GETN2 
8A~.7 60 GETN'. RTS 
8AI'·8 , 
SABH C9 22 OISf(04 CMF' Ian 
BAM F0 03 BEQ DISI(05 
8ABC I,C 08 (-IF JMP $AF08 
8MF 1'15 ~·8 OISf(05 LOA $~·8 
8AC1 85 ',9 STA $49 
8AC3 20 CC E1 JSR $E1CC 
8AC6 20 9E AD JSF: fAD9E 
BAC9 20 1'13 B6 JSR $1'061'13 
BACe A6 22 L[)X $22 
8f'ICE 86 BB STX $P"P" 
BAD0 A4 23 LOY $23 
81'102 84 Be STY $P..C 
8(.iD4 85 1'07 DISf(07 STA $1'07 
81'106 20 91 81'1 JSR FOF'EN 
81'109 1'19 00 LOA 1f$0D 
£lADE. 20 02 FF JSR $FFD2 
8r)OE 60 RTS 
8f~OF .END 

DOKE 

A bbreviated entry: D(shift)O 

Affected Basic abbreviations: None 

Token: Hex $EE,$~ B Decimal 238, II 

Modes: Direct and program 

Recommended mode: Either 

PRINT <RETURN> 

INPUT TO KYBD 

; FIND FREE FILE NO. 

SECONDARY ADDRESS 

DEVICE NUMBER 

OPEN 

; CHECf( TABLE OF 
; FILE NUMBERS FOR 

; A FF(EE ONE 
; HAS BEEN FOUND 

TRY NEXT NlJ~lBEI~ 

; CHECf( FOF( COMMAND 
; IN OUOTES 
; SYNTAX EF:r~(m 

; CLOSE CURREtIT 
DISf( FILE 

GEl TEXT IN QUOTES 

STRING ADDr(ESS AT 
($22) 

; SET LENGTH 
OPEN rIl E 

PRINT <RETURN> 
EXIT [) I SI( 

Purpose: To store a value (~-65535) in the 651 ~ microprocessor's internal two 
byte format (the opposite of DEEK). 
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Syntax: DOKE address, value - where the address and value are 
between ~ and 65535. 

Errors: Syntax error - if either of the values is out of the range 
~-65535 

Use: DOKE stores a two byte value into memory at the location pointed to by 
the address. It can be used for storing a frequency value to the SID chip: 

DOKE 54272,IM~~ 

POKE 54272,INT(I~M~/256) 
POKE 54273, I~~~~-INT( I~~~~ / 256)*256 

Routine entry point: $8ADF 

Routine operation: The two byte address is read in and stored to a safe 
location. The two byte value is then read in and the two bytes are stored in 10,hi 
order pointed to by the address. 

LOC CODE LINE 

8ADF .LII'- DOI([ 
8ADF 20 8A AD DOKE JSR $AD8A 
8t1E2 20 F7 1'-7 JSR $1'-7F7 
8AE5 A5 1', LDA $14 
8AE7 85 F~. STA $FI'-
8AE9 A5 15 LDA $15 
8AEI'- 85 FC STA $FC 
BAED 20 FD AE JSR $AEFD 
8AF0 20 8A AD JSR $AD8A 
8AF3 20 F7 B7 JSR $B7F7 
8AF6 A0 00 LOY 11$00 
8r~F8 A5 1 I, LOA $1', 
8AFA 91 FI'- STA ($FP.),Y 
8AFC C8 INY 
8AFD A5 15 LDA $15 
8AFF 91 FB STA ($F~.), Y 
8~·01 60 RTS 
8~.02 .END 

DUMP 

Abbreviated entry: D(shift)U 

Affected Basic abbreviations: None 

Token: Hex $EE,$~C Decimal 238,12 

Modes: Direct and program 

Recommended mode: Direct 

;GET ADDRESS 
;CONVERT TO INT 
;GET LSB 
;SAVE IT 
;GET MSB 
;SAVE IT 
;SCAN PAST , , , 
;GET VALUE 
;CON~'ERT TO .tNT 
;INDEX 
;GET l.SI? 
;STORE LSB 
;NEXT IHTE 
;GET MSr. 
;STOF:E MSB 

Purpose: To display the values of all simple variables, name functions, and 
display the dimensions of arrays. 
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Syntax: DUMP 

Errors: None 

Use: For de-bugging Basic programs, the DUMP command may be used after 
the program has run to get a list of all variables and their values. As an added 
bonus, not found in any other DUMP command for the Commodore 64, all 
array dimensions are also given. The DUMP command will also display 
function names. 

Routine entry point: $8B~2 

Routine operat ion: The DUMP routine sets a pointer to the start of variables 
and checks for the end of variables. If it does not find any the variable name is 
read in and displayed, the variable type is determined, and the display is 
produced according to which type is required. When all simple variables have 
been processed, arrays are handled. The array names are read and displayed in 
the same way as the simple variables, and the number of dimensions read off. 
The pointer is then set to the end of the dimension entries and, reading 
backwards, the dimensions are read and displayed. 

LOC CODE LINE 

8['.02 .LIB DUMP 
8B02 A5 2E DUMP LDA $2E ;GET STArn OF \"ARIABl.ES 
8B0'. 85 60 STA $60 ; AND STOf(E IN REQUIRED 
8B06 A5 2D LDA $2D ; LOCATIONS 
8B08 85 5F STA $5F 
8[>.0A , 
8B0A 38 DUMP01 SEC ;START OF MAIN LOOP 
8B0l'. E5 2F SBC $2F ;END OF VARIABLES? 
8B0D A5 60 LDA $60 
8B0F E5 30 SBe $30 
8['.11 90 03 BCC DUMP02 ;NO 
8['.13 '.c ED 8B JMP DUMP17 ;YES, DISPLAY ARRAY DIMS 
8B16 , 
8£'.16 20 C"" ,} 8['. DUMP02 JSR DUMP12 ;GET VAr( NAME 
8['.19 f~5 25 LDA $25 ;REAL? 
8[>'lB F0 2B BEQ DUMP03 ;YES 
8B1D C9 01 eMF" 1/$01 ;FUNCTION? 
8[>'lF F0 47 BEQ DUMP26 ;YES 
8£'.21 C9 02 CMF" 1/$02 ;STRING? 
8£'.23 F0 5C [>.EQ DUMP04 ;YES 
8[>.25 A9 '1~ 

,,'~J LDA 11$25 ;MtJST BE INTEGER 
8[>,27 20 D2 FF JSf( $FFD2 ;prnNT "r. ' 
8B21\ 20 E3 8B JSR DtJMP15 ;ANY EXTRA SPACES 
8B2D A9 3D LDA II$·3D 
882F 20 D2 FF JSR $FFD2 ;PRINT ,-, 

8832 A0 02 LDY 11$02 ; SET POINTER TO VAL 
8B3'. 81 5F LDA (,$5F), Y ;GET LO 
8[,,36 48 f'HA 
8B37 C8 INY 
8B38 Bl 5F LDA ($5F), Y ;GET HI 
8B31\ A8 TAY 
8£'.3B 68 f"LA 
883C 20 91 B3 JSR $8391 FIX-FLOAT 
883F 20 DO £'.D JSR $BDDD FLOAT-ASCII 
8[>.1,2 20 lE A[" JSR $A[>.lE PRINT IT 
8[,.1.5 '.c A9 BB JMP DUMf'07 DO NEXT VAR 
8[,.t, 8 
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LaC CODE LINE 

SB4S ;REAL VARIABLE 
8B48 , 
SB4B A9 20 DUMF'03 LOA 11$20 
8~,L,A 20 D2 FF JSR $FFD2 ;PRINT SPACE 
aB40 20 E3 8E? JSR OUMP15 ;PAD tlAME 
8B50 A9 3D LOA 1I$3D 
8B52 20 02 FF JSR $FFD2 ;PRINT '=' 
8B55 20 85 Bl JSR $P.·185 ;GET ADDRESS OF VAR 
SB58 A5 47 LDA $47 ; INTO A ~lND Y 
8~·5A A4 48 LOY $48 
SB5C 20 A2 ~·B JSH $BBA2 ; MEM--FAClll 
8B5F 20 DO e.0 JSR $BODO ;FLOAT-ASCII 
B~.62 20 DA E?D JSr< $BOOA ;PRiNT NUMBER 
ae.65 4C A9 BB JMP OUMP0J ;00 NEXT Vf.\R 
B~·68 , 
8e.6e :FUNC1ION 
BB6B , 
Be.6B 20 E3 ae. DUMP26 JSR DUMPl:~ ;PAD NAME 
8MB A9 75 LOA II<FUNCTT :POINT TO 
8P..60 A0 8~. LDY ".>FUNCn ; 'FUNCT ION' 
8B6F 20 lE AB JSH $ABIE ; F'r, I NT STF:ING 
8[>·72 4C A9 Se. JMP oUMP07 ;DO NEXT lv'AR 
8B75 20 3D FUNCTT • Bn , = FUNCTION' . $00 
8[>·80 00 
8B8l 

;STRING VARIABLE aBBl 
8B8l , 
8B81 A2 03 DUMF'04 LOX 11$03 ;LOOF' TO PRINT ' $.= '" 
8~.B3 ~.O CA 8C DUMP05 LOA OUMTe.L,X 
8B86 20 02 FF JSR $FFD2 
BB89 E0 03 CF'X 11$03 
BBB~. 00 03 BNE DlJMF'06 
BBaO 20 E3 8B JSR OUMP15 ;PAD FOR NAME 
Se.90 CA OUMP06 DEX 
8B91 10 F0 BPL OUMP05 ;COMPLETE LOOP 
BB93 A0 04 LOY 11$04 ;GET ADDRESS OF STr\lNG 
BB95 IH 5F LDA ($5F),Y 
BB97 85 23 STA $23 
8B99 98 DEY 
B~.9A Bl 5F LDA ($5F),Y 
ae.9C 85 22 STA $"" "'''' Se.9E B8 DEY 
8e.9F e.l SF LOA ($5F),Y ;LENGTH 
Be.Al 20 24 AB .JSR $A[>.24 ;PRINT STRING FROM ($22) 
BBA4 A9 22 LDA "$22 , AND LENGTH IN .A 
8BA6 20 D2 FF JSr, $FFD2 ;PHINT , .. , 
8BA9 , 
BBA9 ;PHINT CARRIAGE RETUHN AND DO NEXT 
8BA9 , 
8BA9 A9 00 oUMP07 LDA 1I$0D 
BBAB 20 D2 FF JSR $FFD2 ;F'RINT RETURN 
BBAE 20 El FF DLJMP08 JSR $FFEI ;STOP f{EY? 
8BB1 D0 01 BNE DU'MP 10 ;1'10 
aB~.3 60 DUMP09 RTS ;EXIT TO 'READY' 
BBB4 IS OUMP10 CLC ; MOlJE TO NEXT VAR 
8B~.5 A5 SF LDA $SF 
BBB7 69 1!J7 (lDG 11$07 
SB~.9 8S SF STA $SF 
8BBB A6 60 LDX $60 
BBe.O 9~ 01 BGC DUMf' 11 
8BBF E8 INX 
BBC0 86 60 DUMPII STX $60 
8BC2 4C 0A 8B JMP oUMP0l ;DO NEXT 'JAR 
BBCS 
8BGS GET AND PRINT VAR NAME 
8Be5 
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LOC CODE LINE 

BBC5 
8BC? 
8BC9 
8BCA 
8gCC 
8BCD 
8BCF 
8B00 
8BD3 
aBD4 

A0 00 
8 /• 25 
C8 
1:>.1 5F 
0A 
26 25 
4A 
99 
88 

45 00 

10 F(, 
8BD6 A5 45 
8BD8 20 02 FF 
8BDB A5 46 
8['.00 F0 03 
81?OF 20 02 FF 
8P..E2 60 
BBE3 
8BE3 
8BE3 
8BE3 A5 1.6 
8BE5 00 05 
8BE? A9 20 
8P.E9 20 02 FF 
3BEC 60 
8BED 
8BED 
BBED 
8 I?ED 
8BED A9 00 
8BEF 20 02 FF 
8BF2 A5 2F 
8BF/. 85 SF 
8BF6 AS 30 
8BF8 85 60 
8BFA 
8BFA AS 60 
8BFC CS 32 
8BFE 00 06 
8C00 AS 5F 
8C0:~ C5 31 
eC04 F0 AD 
eC06 
eC06 20 El FF 
8C09 F0 A8 
eC0B 20 C5 BB 
8C0E A5 25 
8C10 F0 0A 
8C12 C9 02 
eCl /• 00 03 
8C16 (19 2', 
eCIB 2C 
eC19 A9 25 
8CIB 2C 
BC1C A9 20 
8CIE 20 02 FF 
8C21 20 E3 8['. 
8C24 A9 20 
8C26 20 02 FF 
eC29 A9 28 
8C2B 20 02 FF 
eC2E A5 5F 
BC30 18 
8C31 69 03 
BC33 85 FB 
8C3S A5 60 

DUMF'12 LOY "$00 
STY $25 
INY 

OUMP13 LOA ($5F),Y 
ASL A 
ROL $25 
LSR A 
STA $0045,Y 
DEY 
BPL DUMP13 
LOA *"5 
JSR $FF02 
LOA $46 
[,.EQ DUMP 1 I. 
JSR *FF02 

DUMP14 RTS 
, 

;GET VARIABLE TYPE 
;ANO NAME 

;GET [,.YTE 
;TYPE BIT INTO TEMP 

;RESTORE NAME BYTE 
;STORE NAME BYTE 

;F'RINT NME 

;2ND BYTE? 
·NO 
;YES, PHINT IT 

:DONE 

;PAO OUT NAME IF ONLY 1 BYTE LONG 

OUMPIS LOA $/.6 
BNE DUMP16 
LOA "$20 
JSR $FFD2 

OUMP16 RTS 
, 

;2ND BYTE? 
;YES, ~ON'T PAD 
;ElSE PAD WITH SPACE 
·PRINT 
, ;OONE 

;DISPLAY ARRAY HAMES AND DIMENSIONS 
;ONLY 
, 
OUMP1? LOA 1t$00 

JSR $FFD2 
LOA $2F 
STA $SF 
L[)A $30 
STA $60 

, 
OUMP18 LOA $60 

CMP $32 
l'.NE OUMP19 
LOA $5F 
CMP $31 
[,.EO OUMP09 

6UMP19 JSR $FFEI 
[,.EO OUMP09 
JSR OUMP12 
L[)A $25 
BEQ OUMP21 
CMF' 1t$02 
BNE OUMP20 
LOA "*24 
.BYT $2C 

DUMP20 LOA 1t$25 
.BYT $2C 

OUMP21 LOA 1t$20 
JSR $FF02 
JSR DUMP15 
LOA 1t$20 
JSR $FFD2 
LOA "'.28 
JSR $FFD2 
LOA $5F 
CLC 
AOC "$03 
STA $FB 
LOA $60 

;SEPARATE NORMAL 
; VARS FROM ARRAYS WITH 
, A CARRIAGE RETURN 
;SET POINTER TO 1ST 
; ARRAY 

;END OF ARr<AYS? 

;NO 

;STOP KEY? 
; YES, EXIT 
;GET AND PRINT NAME 
; WliICH TYPE? 
;REAL 
;STRING? 
;NO, ARRAY IS INTEGER 
;CHAR '$' 
;SKIP 2 BYTES 

;CHAR '7.' 
;SI(IP 2 BYTES 

-CHAR' , 
;PRINT IT 

ONE EXTRA SPACE 
CHAR '(' 
PRINT IT 

SET POINTER TO END 
OF ARRAY ENTRY FOR 
DISPLAY OF DIMS 
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LOC CODE ~_ INE 

BC37 69 00 ADC "$00 
8C39 85 FC STA $FC 
8C3B A0 01 LDY IU01 
8C3D Bl FB LOA ($FB), Y ;11 OF DIMENSIONS 
8C3F 85 FD STA $FD 
8C1.1 A'l 00 LOA 11$00 
8C'.3 85 FE STA ~FE 
8C/.5 06 FD ASL $FO ;TIMES 2 
8C1.7 26 FE F:OL fFE 
8C4? A5 FO LDA $FO :F'LUS END \jALUE 
8C48 18 CLC 
3C4C 65 FB ADe $FB 
8C4£ 8e ' ,} FD STf; $FO 
8C50 A5 FE LDA $FE 
8C52 65 FC ADC $FC 
8C54 85 FE STA $FE 
8C56 , 
8(56 A0 00 DLJMF'22 LDY IIf00 ;GET DIMENSION VALUE 
8C58 Bl FD LOA ($FD),Y 
8C5A 8D C9 8C STA OIMENS+l 
8C5D C8 INY 
8e5E Bl FD LDA ($FD),Y 
8C60 80 C8 8C STA DIMENS 
8C63 D0 03 8NE DUMF'23 ;MINUS 
8C65 CE C9 8C DEC DIMENS+l 
8C68 CE (;ti 9r: DLJMP23 DEC DIMENS 
8C6P· AD C9 8C LOA DIMt~'S+ 1 ;F'RINT NUMBER 
8C6E AE C8 8C LOX DIMENS , IN .A(HI) , .X(LO) 
8C71 AI. 5F LOY $5F ;SAVE ARRAY F'OINTER 
8C73 8C CB 8C STY OIMENS 
BC76 AI. 60 LOY $60 
8C78 8C C9 8C STY OIMENS+l 
8C7B 20 CD BD JSR $BDCD 
BC7E AC CB BC LOY OIMENS ;RESTORE ARr~AY POINTER 
8C81 84 SF STY $SF 
OC83 AC C9 8C LDY DIMENS+l 
8C86 84 60 STY $60 
8C88 38 SEC ;SUBTHACT 2 FHOM 
8CB9 A5 FD LOA $FD ; DIMENSION POINTER 
8C8B E9 02 SBC "$02 
8C8D 85 FD STA $FO 
8C8F A5 FE LDA $FE 
8C91 E9 00 SBC "'$00 
8C93 85 FE STA $FE 
8C95 C5 FC CMF' $FC ;END OF ARRAY? 
8C97 00 06 P.NE OUMF'24 ;NO 
8C99 A5 FD LOA $FD 
8C9P· C5 FB CMF' $FB 
8C9D F0 08 BEQ DUMF'25 ;YES 
8C9F ; 
8C9F A9 2C DUMF'24 LOA "$2C ;CHAR , 
BCAl :!0 D2 FF JSR $FFD2 ;F'RINT IT 
8CA'. 4C 56 8C JMF' DUMF'22 ;00 NEXT ELEMENT 
8CA7 , 
8CA7 A0 03 DUMF'25 L[)Y "$03 ;GET LENGTH OF 
8CA9 Bl 5F LOA ($5F), Y ;ARRAY ENTRY 
8CAB 85 FP.. STA fFB 
8CAD 88 DEY 
8CAE Bl 5F LOA ($5F), Y 
8CB0 18 CLC 
BCP.l 65 5F ADC f5F ;AND ADD TO ARRAY 
8CB3 85 5F STA $5F ; POINTER 
BCB5 A5 60 LOA $60 
8CB7 65 FB ADC $FB 
8CP.? 85 60 STA $60 
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LOC CODE 

8CBB A'l 29 
8CP..D 20 D2 
8CC0 A9 0D 
8CC2 20 D2 
8CC5 I,C FA 
8CCB 00 00 
BCCA 22 
8cer. 20 
eccc 3D 
BceD 24 
BCCE 

FF 

FF 
8B 

LINE 

LDA 11.29 
JSF( $FFD2 
LCot~ II~0D 

JSR $FFD2 
.JMF· DUMP t 8 

DIMENS .W(lf( 0 

;CHAR ')' 
;PHINT IT 
; Ct~RR I AGE RE llJl~tl 
;F'rUIH IT 
;I)() NEXT Ar.:I~AY 

DUMTBL .BYT $22,'20,S3D,$2~ 

.END 

EXEC 

Abbreviated entry: E(shift)X 

Affected Basic abbreviations: EXP - EXP 

Token: Hex $EE,$~D Decimal 238,13 

Modes: Direct and program 

Recommended mode: Direct only 

Purpose: To EXECute a text file stored on disk. This command works in 
conjunction with GET and PUT. 

Syntax: EXEC filename,d - where d is the device number (disk only). 

Errors: Illegal device - if the device number specified is less than eight 
Missing filename - if a null filename is specified 
File not found - if the file does not exit 
Device not present - if no disk drive is connected 
Too many files - if ten files are already open 
Disk errors - at the end, the disk error channel IS read and 

displayed 

Use: EXEC can be used in several different ways. The main one is to set up 
function keys when first powered up. For example, enter the program: 

l~ CTL(,,5,~,~, I) 
2~ KEYI,"CATALOG"+CHR$(I3) 
3~ KEY2,"DISK"+CHR$(l3) 
4~ KEY3,"LIST'+CHR$(l3) 
5~ KEY4,"RUN"+CHR$(13) 
6~ KEY5,"OLD"+CHR$(I3) 
7~ KEY6,"PEEK(" 
8~ KEY7,"RENUMBER" 
9~ KEY8,"FIND@" 
I~~ PRINT CTL(l2,12""I)"FUNCTION KEYS DEFINED" 
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Use the PUT command to write this to a disk file: PUT"FK",8 
When powered up, type EXEC"FK",8 and the commands will be carried out 

and your function keys will be defined. 
Other uses could be a string of CHANGE commands to a program. 

Routine entry point: $8CCE 

Routine operation: The filename and device number are read in and the file is 
opened. Each line is read into the input buffer until carriage return is found. It is 
then tokenised, and executed until the file is complete or an operating error 
occurs. 

LOC CODE LINE 

8CCE 
8CCE 
8COl 
BCD', 
8CD6 
8CO';> 
8CDC 
8CDF 
8CE2 
8CE5 
8CE8 
8CEB 
8CEE 
8CF1 
8CF3 
8eF6 
8CF8 
8CFB 
8CFO 
8D00 
8002 
8005 
8D07 
8D0A 
800C 
8D0F 
8012 
BD15 
8D17 
BD19 
801A 
801D 
8D1F 
8D22 
8023 
8025 
8D27 
8D28 
8D2A 
8D2C 
802F 
8030 
8033 
8036 
8D38 
SD3B 
803D 
8D3F 
8D41 
8044 

20 6F 98 
20 £'.7 8F 
A9 93 
20 02 FF 
AD 00 03 
8D 90 8D 
AD 01 03 
8D 91 8D 
AD 02 03 
8D 8E 8D 
AD 03 03 
8D 8F flO 
A9 60 
80 2C 03 
A9 98 
8D 20 03 
A9 59 
8D 00 03 
A9 80 
8D 01 03 
A9 0F 
80 02 03 
A9 8D 
8D 03 03 
AE 92 8D 
20 C(' FF 
A2 18 
A0 00 
18 
20 F0 FF 
A2 00 
20 CF FF 

A5 90 
D0 29 
68 
C9 00 
F0 0A 
90 00 02 
E8 
20 D2 FF 
',e 1F 80 
A9 00 
9D 00 02 
A9 01 
85 C6 
A9 00 
20 D2 FF 
A2 00 

.LIB EXEC 
EXEC JSR OF-ARS 

JSR GETOPN 
LOA 1t$93 
JSR $FFD2 
LOA $0300 
STA EXECER 
LOA $0301 
STA EXECER+1 
LOA $0302 
STA EXECST 
LDA $0303 
STA EXECST+1 
LOA It<MERGRT 
STA $032C 
LOA II>MERGRT 
STA $032D 
LOA II<EXEC06 
STA $0300 
LOA It>EXEC06 
STA $0301 
LOA "<EXEC02 
STA $0302 
LOA II:>EXEC02 
STA $0303 

EXEC02 LOX EXECNO 
JSR $FFC6 
LOX 1124 
LDY 11$00 
CLC 
Jsr, tFFF0 
LOX "$00 

EXEC03 JSR $FFCF 
PHA 
LDA $90 
BNE EXEC05 
PLA 
CMF" 11$00 
BEQ EXEC04 
STA $0200,X 
INX 
JSR $FF02 
JMP EXEC03 

EXEC0', LOA 11$00 
STA $0200,X 
LOA 11$01 
STA $C6 
LOA 11$00 
JSf, tFFD2 
LDX "$00 

,GET FILE PARAMETERS 
,OPEN FILE 
,CLEAR SCREEN 

,STORE OFF ERROR LINK 

,STORE OFF WARM START 

,SET 'RESET INPUT' 
, TO RTS 

,SET ERROR VECTOR 

,SET WARM START 

,SET INPUT 
,BOTTOM 

LEFT 

, OF SCREEN 

;GET BYTE 

;CHECI( STATlIS 

,CARRIAGE RETURN? 

,PRINT CHAR 

;SET KEYBOARO AS INPUT 
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LOC CODE LINE 

8046 20 C6 FF JSR $FFC6 
8049 A2 FF LOX It$FF 
80',f? A0 01 LOY 1t$01 
80',0 4C 86 AI, JMP $A/,86 
8050 20 65 80 EXEC05 .JSR EXEC07 
8053 20 55 8A JSR 01SI(01 
8056 4C 74 A4 JMF' $Alt7,', 
8059 90 1?,1, EXEC~6 I?CC EXEC02 
80~jf? SA TXA 
805C ',8 PIIA 
80S0 20 65 80 JfiF: EXEC07 
8060 68 PLA 
8061 AA TAX 
8062 6C 00 03 JMP ($0300) 
8065 A9 2F EXEC07 LOA 1t$2F 
8067 80 2C 03 STA $032C 
80M A9 F3 LOA It$F3 
80bC 80 20 03 STA $0320 
806F AD 90 80 LOA EXECER 
8072 80 00 03 STA $0300 
8075 AD 91 80 LOA EXECER+l 
8078 80 01 03 STA $0301 
80n tiD 8E 80 LOA EXECST 
807E 80 02 03 STA $0302 
8081 AD 8F 80 LOA EXECST+l 
8084 80 03 03 STA $0303 
8087 AE 92 80 LOX EXECNO 
808A 20 C3 FF Jsr< $FFC3 
8080 6~ RTS 
BOSE 00 00 EXECST .WOR 0 
8090 00 00 EXECER .WOR 0 
8092 00 EXECNO .EWT 0 
8093 .ENO 

FIND 

Abbreviated entry: F(shift)I 

Affected Basic abbreviations: None 

Token: Hex $EE,$~E Decimal 238,14 

Modes: Direct and program 

Recommended mode: Direct only 

;EXEC IT 
;RESET VECTORS 

;OISPLAY DISK ERROR 
; EXIT TO READY 

;SAVE ERROR NUMBER 

;RESE"i VECTORS 
; RESTORE ERROR Nur·lf?ER 

;SENO ERROR 
;RESTORE 'RESET DEFAULT 

;RESET ERROR LINK 

;RESET WARM START 

;CLOSE FILE 

10' 

Purpose: To find all occurrences of a string or command inside a Basic 
program. 

Syntax: FIND string - where d is the delimiter character as in CHANGE. 

Errors: Syntax error - if the syntax is not as above 
String too long - if the string is longer than 4~ characters 

Use: FIND is another useful routine for de-bugging and checking Basic 
programs. An example of FIND is: 
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FIND @PRINT@ 

which will find and list all lines containing the command PRINT. If PRINT 
occurs more than once on a line, the line will be listed each time it is found with 
the exception of the last lines, where the line will be listed only once. 

Routine entry point: $8D93 

Routine operation: The string to be found is read in within quotes, including 
spaces and colons, and stored away. The rest of the program is a loop that 
searches the program until the string has been found, lists the line, and starts 
searching from the next character. 

The error message vector is stored away and replaced with ajump to an 'RTS' 
so that LIST will return to the routine. 

LOC CODE LINE 

8093 
B093 20 91 BE 
8096 B5 59 
B09B A2 00 
809A 20 C7 80 
8090 20 E5 80 
80A0 78 
8DAl AO 00 03 
80M 80 CF 8E 
80A7 AO 01 03 
80AA 80 00 8E 
BOAD A9 67 
BOAF 80 ~0 03 
80B2 A9 8E 
80B4 80 01 03 
80B7 58 
80B8 20 F~~ 80 
80BB 20 68 BE 
80BE 20 F9 BO 
BOCI 4C BB 80 
BOC4 
BOC', 4C 08 AF 
BOC7 
BOC7 20 BE? 8E 
BOCA F0 Fa 
BOCC C5 59 
BOCE F0 00 
B000 90 40 BF 
8003 EB 
8004 E0 40 
8006 00 EF 
800B A2 17 
800A 4C 37 A4 
8000 A9 00 
BOOF 90 40 BF 
80E2 86 22 
80E4 60 
BOE5 
80E5 
BOE7 
80(8 
80EA 
80EC 
80EE 
8DF0 

A5 2B 
18 
69 02 
85 57 
A5 2C 
69 00 
85 58 

.LIB FIND 
FIND JSR FIN014 

STA $59 
LOX "$00 
JSR FIN003 
JSR FIN005 
SEI 
LOA $0300 
STA FINDER 
LOA $0301 
STA FINOER+1 
LOA "<FINOll 
STA $0300 
LOA ">FlNDll 
STA $0301 
CLI 
JSR FIN006 

FIND01 JSR FIN012 
JSR FIND07 
.IMP FIN001 

; 
FIND02 JMP $AF0B 

FIND03 JSR FIN013 
e·EQ FIN002 
CMP $59 
E?EQ FIN004 
STA' $!?F40,X 
INX 
CPX "$40 
e.NE FIN003 
LOX "$17 
J~IP $M37 

FIN004 LOA "$00 
STA $E?F40,X 
STX $22 
RTS 

FIND05 LOA $2E?· 
CLC 
AOC 11$02 
STA $57 
LOA $2C 
AOC 11$00 
STA $5B 

;GET CHARACTER 
;STORE IN FLAG 

;GET SEARCH STRING 
;SETUP POINTERS 

;ERROR LINK TO RTB 

;FIND STRING 
;LlST LINE 

;FINO STRING 
;ANO REPEAT 

;SEND SYNTAX ERROR 

; GET A CHAr<ACTER 
; END OF LINE 
·ENO OF STRING? 
;YES, COMPLETE' 
;STORE IN SEARCH STRING 

;STRING TOO LONG? 
·NO 
;STRING TOO LONG 
;OUTPUT ERROR 

;TERMINATOR TO STRING 
;STORE IT 
;STORE STRING LENGTH 
;EXIT 

;GET START OF PROGRAM 

;F'LUB 2 

;GET START OF PROG MSB 

;STORE IT 
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LaC CODE LINE 

80F2 60 RTS 
80F3 

FIN006 8DF3 A2 00 LOX 11$00 ;INOEX TO STRING 
8DF5 A0 02 LOY 11$02 ;INOEX TO LINE 
80F7 84 23 STY $23 
8DF9 A5 01 FIN007 LOA $01 
BorB 29 FE AND II$FE lOUT BASIC ROM 
8DFD 85 01 STA $01 
80FF ~.1 57 LOA ($57>,Y ;GET ~.YTE 

8E01 F0 21 BEQ FIN009 ;ENO OF LINE 
8E03 00 40 BF CMF' $BF40,X ;SAME AS StrONG? 
8E06 08 F'HF' 
8E07 A5 01 LOA $01 
8E09 09 01 ORA 11$01 ; HI BASIC ROM 
8E0B 85 01 STA $01 
8E00 28 F'LF' 
8E0E 00 07 BNE FIND08 ;NOT MATCHED 
8E10 C8 INY ;NEXT P..YTE 
BEll E8 INX ;NEXT CHAR 
8E12 E'. 22 CF'X $22 ;STRING MATCHED? 
8E14 D0 E3 BNE FIND07 ;NO 
8E16 60 RTS :YES 
8E17 E6 23 FIN008 INC $23 ;STAHT AT NEXT BYTE 
8E19 A4 23 LOY $23 
SEIB A2 00 LDX 11$00 ;ANO STAHT OF STRING 
8EI0 B1 57 LOA ($57),Y ; GET P..YTE 
8EIF F0 03 BEQ FIN009 ;END OF LINE 
8E21 '.c F9 80 JMP FIND07 ;TRY AGAIN 
8E24 A5 01 FIND09 LDA $01 
8E26 09 01 ORA 11$01 ;IN BASIC ROM 
8E28 85 01 STA $01 
8E2A A5 57 LOA $57 
8E2C 38 SEC 
8E20 E9 02 SBC "*02 ;LINE POINTER -2 
8E2F 85 57 STA $57 
8E31 A5 58 LOA $58 
8E33 E9 00 SBC 11$00 
8E35 85 58 STA $58 
8E37 A0 00 LOY 11$00 
8E39 B1 "-' ,) , LOA ($57>, Y ;GET LINf( LO 
8E3B 85 59 STA $59 ;STORE IT 
8E30 C8 INY 
8E3E B1 57 LOA ($57), Y ; GET LINf( HI 
8E'.0 85 58 STA $58 ;STORE TO POINTER HI 
8[42 05 59 or,A $59 ;END OF PROGr<AM? 
8E'.4 F0 10 BEQ FIND10 ;YES 
8E46 A5 59 LOA $59 ;GET LINE POINTER La 
8E'.8 18 CLC 
8[49 69 02 ADC 11$02 ; ADD 2 
8E·./,. 85 57 STA $57 ;STORE IT 
8[40 A5 58 LDA $58 ; GET HI BYTE 
8E'.F 69 00 AOC 11$00 
8E51 85 58 STA $58 
8E53 4C F3 80 JMF' FIND06 ;00 NEXT LINE 
8E56 78 FIND10 SEI 
8E57 AD CF BE LOA FINDER ;RESET ERROR LINf( 
8E5A 80 00 03 STA $0300 
8E5D AD 00 8E LOA FINCER+l 
8E60 80 01 03 STA $0301 
8E6:3 58 eLI 
8E64 I.e 7 /• A4 JMP $A474 ;EXIT 
8E67 , 
8E67 60 FINDll RTS ; ERROr.: LINf( 
8E68 , 
8E68 A0 00 FIND12 Ll)Y 11$00 
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LOC CODE LINE 

SE6A 20 96 SE JSI~ FIND15 ; Sf)\![ PO I NT ERS 
8E60 (19 9l LDA IU91 ; CURsor, UP 
8E6F 20 D2 FF JSR $FFD2 ;F'RIN1 IT 
8E72 1'.1 57 LDA ($57), Y ;G[l LItlEH LO 
BE7', 85 1 " STA $1', ; STORE IT 
8E76 C8 INY 
8E77 1:'.1 57 LDA ($57>, Y ;GET LHIEH HI 
8E79 85 15 STA $15 ; STOr,E IT 
BE 71:'· 20 13 A6 JSR $A613 ;FIND LINE A()()RESS 
8E7E 20 C9 A6 JSr, ,*A6C9 ;LIST LINE 
8E81 20 1'.0 BE JSR FIND!6 ;RESTORE POINTERS 
8EB4 E6 23 INC $23 ;NEXT CHAR IN LINE 
8E86 A4 '1-

~.~ LDY $23 
8E88 A2 00 LDX 11$00 ; STr1RT OF STRING 
8E8A 60 RTS 
8E8E'. , 
8E8E'. E6 7A FIND13 INC $7A ; INCr,EASE LSB 
BE8D 00 02 BNE FHID1', 
8E8F E6 7B INC $7B 
8E91 1~0 00 FI NO 1'. LDY 1t$00 
8E93 1:'·1 7A LDA ($7A),Y ;GET INPUT BYTE 
8E?5 60 RTS 
8E96 , 
8E96 A5 22 FINDl5 LDA $22 ; ST()f~E SH,ING LENGTH 
8E98 8D CA 8E STA FIND!7 
8E9E'. (15 23 LDA $23 ;STDr\E LINE INDEX 
8E9D 8D CB 8E SlA FIND17+1 
8EA0 A5 57 LDA $57 ; STOr,E LINE F'OINTER LO 
8EA2 BD CC 8E STA FIND17+2 
8EA5 A5 58 LDA $58 ;HI 
SEA7 8D CD 8E STf) FIND17+3 
8EAA (~5 FC LDA $FC ;SAVE CHANGE VAr,IABLE 
8EAC 80 CE 8E STA FIND17+4 
8EAF 60 RTS 
8EB0 ; 
BEE'.0 AD CA BE FIND16 LDA FIND17 ;GET STRING LENGTH 
8EB3 85 22 STA $22 
8EB5 AD CI.'. BE LDA FIND17+1 ;GET LINE INDEX 
8EB8 85 23 STA $23 
8EBA AD CC BE LDA FIND17+2 ; GET LINE PO INTEr, LO 
8EBD 85 57 STA $57 
8EE'.F AD CD BE LDA FIND17+3 ;GET LINE POINTER HI 
8EC2 85 58 STA $58 
8EC4 AD CE 8E LDA FH1D17+4 ;GET CHANGE PARAMETER 
8EC7 85 FC STA $FC 
8EC9 60 ras 
8ECA 00 FIND17 .BYT $00,$00,$00,$00,$00 
BECE'. 00 
8ECC 00 
8Ec[) 00 
8ECE 00 
8ECF 00 00 FINDER • WDr\ 0 
8ED1 .END 

B 
Abbreviated entry: G(shift)E 

Affected Basic abbreviations: None 
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Token: Hex $EE,$~F Decimal 238,15 

Modes: Direct and program 

Recommended mode: Either; different effects In direct mode and program 
mode. 

Purpose: To input an ASCII file on disk into memory with line numbers 
created from l~~~ in steps of l~. GET will read in files created by the 
Commodore assembler and SYSRES. Each line is read in until a carriage return 
is reached. It is then tokenised and entered into memory as a program line. 

Syntax: Direct mode: GET filename, d - where d is the device number (disk 
only) 

Run mode : as chapter 3 GET and GET# 

Errors: lllegal device - if the device number specified is less than eight 
Missing file name - if a null filename is specified 
File not found - if the file does not exist 
Device not present - if no disk drive is connected 
File open error - if ten files are already open 
Disk errors - at the end, the disk error channel IS read and 

displayed 

Use: For editing Commodore assembler files or for editing files for the use of 
the EXEC command. 

Routine entry point: $8EDI 

Routine operation: The GET routine first checks whether the computer is in 
run mode or direct. If it is in run mode, then the Basic version of GET is 
performed. If in direct mode, the file parameters are read in and checked for a 
null filename or the device not being disk. If these checks are OK, the message 
'reading' filename is displayed and the file is opened. Each line is then input and 
stored in the input buffer, tokenised, and entered into memory until the end of 
file marker is reached. The program is then re-chained and the variable pointers 
are set to the correct values for the program. Finally the disk error channel is 
read and displayed. 

LOC COOE LINE 

8E01 .LIP.. GET 
8E01 A5 90 GET LOA $90 ;CHECI: IF OII~ECT 

8E03 00 06 P..NE GETUN YES, DIRECT 
8ED5 20 79 00 JSf~' $0079 GET CURRENT CHAI~ 
8ED8 4C 7E AB JMP $AB7E F'Ef(FOFiM BASIC 'GET' 
BEOE!- 20 6F 98 GETUN JSR OPARS ;GET FILE PARAMETEI~S 
8EOE 20 99 8F JSf( GETMES 'READING' 
8EE1 20 B-' ., 8F JSI~ GETOPN OPEN FILE 
8EE4 20 AC 8F JSf( GETIN SET INPUT 
8EE? A5 2E!- LOA $2B SET STI)RT OF PROGF@~ 
8EE9 85 FE!- STA $FP.. POINTER 
8EEP.. A5 2C LDA $2C 
8EED 85 FC STA $FC 
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l.OC CODE LINE 

8EEF A5 21? LOA $2B 
8EF1 18 CLC 
8EF2 69 02 AOC 11$02 
8EF4 AA TAX 
8EF5 A5 2C LOA $2C 
8EF7 69 00 AOC 11$00 
8EF9 85 2E STA $2E 
8EFB 85 30 STA $30 
8EFO 85 32 STA $32 
8EFF 86 20 STX $20 
8F01 86 2F STX $2F 
8F03 86 31 STX $31 
8F05 A9 03 LOA 11$03 ;START LINEII HI 
8F07 A2 E8 LOX II$E8 ; STAfa LINEII HI 
8F09 80 DO 8F STA GETLNO+1 
8F0C 8E DC 8F STX GETLNO 
8F0F A0 00 GETLP1 LOY 11$00 
8Fll 20 CF FF GETLP2 JSR $FFCF ; INPUT BYTE 
8F14 C9 00 CMP 11$00 ;ENO OF LINE? 
8F16 F0 0C BEQ GETLN ;YES 
8F18 C9 0A CMF' 11$011 ;LINE FEED? 
8F1A F0 F5 BEQ GETLP2 ;YES 
BF1C 99 00 02 STA $0200,Y ;STORE [,·YTE 
8F1F C8 INY 
8F20 C0 57 CPY 11$57 ;ENO OF BUFFER? 
8F22 00 ED BNE GETLP2 
8F24 A5 90 GETLN LOA $90 ;STATUS 
8F26 80 DE 8F STA GETER 
8F29 A9 00 LOA 11$00 ;TERMINATOR 
BF2B 9$' 00 02 STA $0200,Y ; STOI~E 
8F2E A2 00 LOX 11$00 
8F30 86 7A STX $7A 
8F32 A9 02 LOA 11$02 
8F34 85 7B STA $7B 
8F36 20 79 A5 JSR $A579 ; CRUNCH LINE 
8F39 AD 00 02 LOA $0200 
8F3C F0 42 BED GETLP4 ;NULL LINE 
8F3E A0 02 LDY 11$02 
8F40 AD DC 8F LOA GETLNO ;LINEII LO 
8F43 91 FB STA ($FB), Y ; STOf,E IT 
8F45 C8 INY 
8F4'" AD DD 8F LDA GETLNO+1 ;LINEII HI 
8F49 91 FB STA ($FB), Y ;STDRE IT 
8F4B C8 GETLF'3 INY 
8F/,C 1:.9 Fe 01 LOA $01FC,Y ; GET BYTE 
8F4F 91 FB STA ($FB), Y ; STOF~E IT 
SFS1 D0 F8 BNE GETLF'3 ;UNTIL END OF LINE 
8FS3 C8 INY 
8F5', 98 TYA 
8F5~j A0 00 LOY 11$00 
8F57 18 CLC 
8F58 65 FB ADC $FB ; INCF,EASE POINTEr- BY 
8F5A 85 FD STA $FD ;LENGTH 
8F5C 91 FE'. STA ($rl'o),Y 
8F5E A5 Fe LOA $FC 
8F60 69 00 ADC 11$00 
8F62 C8 INY 
8F63 91 FB STA (H'B),Y 
8F65 A8 TAY 
8F66 AS FD LDA $FD 
8F68 85 Fl? STA $FB 
8F6A 8', FC STY 'FC 
8F6C 98 TYA 
8F6D 30 19 E'·MI GETEND 
8F6F AD DC 8F LOA GETLNO ; INCREASE LI NEil 
8F72 18 CLC 
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LDe CODE LINE 

8Fn 69 0A ADC "$0A 
8F75 80 DC 8F STA GETLNO 
8F78 AD DO 8F LOA GETLNO+t 
8F7B 69 00 AOC 1t$00 
8F70 80 DO 8F STA GETLNO+l 
8FB0 AD DE 8F GETLP/, LDA GETER 
8F83 00 03 BNE GETEND 
BF85 I,C 0F 8F JMF' GETLF'l 
8F88 ; 
8F88 A9 00 GETENO LOA 11$00 
8F8A A8 TAY 
8F8B 91 Fl? STA ($FB),Y 
8F80 C8 INY 
BF8E 91 FB STA ($FB),Y 
8F90 20 AC 99 JSR F'UTENO 
8F93 20 85 98 JSR OLD 
8F96 '.c 74 A4 JI1P $fV.74 
8F99 A9 A3 GETMES LOA II<GMESSG 
8F9B A0 8F LOY ">GMESSG 
8F90 20 IE AI? JSR $AEHE 
8FM 4C Cl F5 JI1P $F5Cl 
8FA3 "".., •• ..1.:. 45 GMESSG .BYT 'READING 
8FAB 00 
8FAe A6 1?·8 GETIN LDX $B8 
8FfiE 20 C6 FF .JSR $FFC6 
8FBl B0 01 Bes GETINl 
8FI?3 60 F:TS 
8FB4 4C F9 E0 GETINl JMF' $E0F9 
8FB7 ; 
8FB7 A0 00 GETOF'N LOY "$00 
8FP.9 Bl BB GETOF' 1 LOA ($BB), Y 
8FBB 99 00 0~) STA $0200,Y 
8FBE C8 INY 
8FBF C4 B7 CPY $B7 
8FCl 00 F6 BNE GETOPI 
8FC3 A2 00 LOX 11$00 
8FC5 BO 08 SF GETOP2 LOA GETSR, X 
8FC8 99 00 02 STA $0200,Y 
BFCB E8 INX 
8FCC C8 INY 
8FCO E0 04 CF'X "$0'. 
8FCF 00 F4 BNE GET()F'2 
8F01 A9 60 LOA "$60 
8F03 85 B9 STA $B9 
8FD5 ',e 16 9A JMP PUTOP'. 
BF08 2C 53 GETSR .BYT ' , s, r~' 
8FOC 00 00 GETLND .WOR 0 
8FDE 00 GETER .I?YT 0 
8FDF .ENO 

HIMEM 

Abbreviated entry: H(shift)I 

Affected Basic abbreviations: None 

Token: Hex $EE,$IE Decimal 238,3~ 

Modes: Direct and program 

;BY 10 

;STATUS? 
;I?AO 
;DO NEXT LINE 

;ZERO END OF PROGRAM 

;CLOSE AND OISf: 
; RESET F'() HIT Er,s 

;POINTER TO 
; 'READING' 
;PRINT STRING 
;PRINT FILENAME 

',$00 

; SET INPUT 
;ERrWR 

; SEND ErmOf, 

;GET BYTE 
; STor,E IT 

;END OF FILENAME? 
;NOT YET 

;GET BYTE 
;STOf,E IT 

;END OF SR? 
;NOT YET 

;COMF'LETE OPEN 
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Recommended mode: Either 

Purpose: To read / set the top of Basic programming memory. 

Syntax: HIMEM = expression - sets the top of memory to the 
expression (~-65535) 
A = HIMEM or PRINT HIMEM - returns the top of 
memory address 

Errors: Syntax error 
Illegal quantity - if the address is out of the range (~-65535) 

Use: HIMEM can be used to protect an area of memory at the top of Basic 
programming memory for the use of data storage or machine code programs. 
With these routines in memory, HIMEM is set at 32768. When HIMEM is used 
to set, a CLR is performed, thus wiping out all variables. 

Routine entry point: $8FDF 

Routine operation: HIMEM first checks to see whether it was called by the 
arithmetic routine or the execute statement routine. If the arithmetic routine 
called it, the top of memory pointer is read and converted to floating point form. 
If not, the '=' sign is scanned and the value is read in and stored at the top of 
memory pointer. CLR is then performed. 

LOC CODE LINE 

8FDF • LIP.. HIMEM 
8FDF 68 HIMEM PLA ;GET RETURN ADDRESS 
8FE0 ',8 F·HA 
BFEl C9 8e CMF· H$8C ;ARITHMETIC? 
8FE3 00 07 E:'.NE HIMSET ;NO 
8FES A6 37 LDX $37 ;GET HIMEM LO 
8FE7 (i5 38 LDf.l $38 ;GET HIMEM HI 
8FE9 4C 1\3 89 JMP {)GSIGN ;GEND IT 
8FEC , 
8FEC A9 E:'.2 HIMSET LDA 1I$E'.2 ;CHAR ,- , 
8FEE 20 FF AE JSR $AEFF ;SCAN PAST 1 __ 1 

8FFl 20 8A AD JSR $AD8A ;GET ADDRESS 
8FF4 20 F7 E:'.7 JSR $87F7 ;FIX IT 
8FF7 A5 1 /, LOA $14 ; GET VALUE LO 
8FF9 85 37 STA $37 ; STU,-it. TO MEMTOP 
8FFE:'. 85 35 STA $35 ;UTILtTy aTRING 
8FFD 85 33 STA $33 ;STRING 
8FFF A5 15 LDA $15 ; GET VALUE HI 
9001 85 38 STA $38 ;STORE TO HI E:'.YTES 
9003 85 36 STA $36 
9005 85 34 STA $34 
9007 A5 2D LDA $2D ;PERFORM CLR 
9009 85 2F STA $2F 
900P.. 85 31 STA $31 
9000 A5 2E LOA $2E 
900F 85 30 STA $30 
9011 8 0 • . } 32 STA $32 
9013 60 RTS 
901', .END 
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Abbreviated entry: K(shift)E 

Affected Basic abbreviations: None 

Token: Hex $EE,$I~ Decimal 238,16 

Modes: Direct and program 

Recommended mode: Either, but function keys work in direct mode only. 

Purpose: To set an eight byte string to one of the eight function keys. 

Syntax: KEY expression, string - where the expression is a value (1-8) and the 
string is any string expression (first eight bytes only are accepted). 

Errors: Illegal quantity - if the key number is < I or >8 
Syntax error - if missing comma 
String too long - if the string is longer than 255 bytes 
Type mismatch - if the command is numeric instead of string 

Use: KEY is used to set a commonly used string or command onto a function 
key. There are eight function keys available and each one can be eight bytes 
long. For an example of the format for KEY, see the EXEC command. 

Routine entry point: $9~14 

Routine operation: KEY first reads in the function key number and checks that 
it is within range (anything after a decimal point is ignored). If it is within range, 
the comma is scanned past and the string is read in. The string is then copied into 
the storage area until the whole string is in or the first eight bytes. 

LOC CODE LINE 

9014 .LIB f(EY 
901<1 20 9E B7 f(EY JSR $1:'.79E ;GET KEYII 
9017 E0 00 CF·X 11$00 ; IN I~ANGE? 
9019 F0 04 BEQ HE YERr, ;NO 
901H E0 09 CPX 11$09 
901D 90 05 BCC I(EY01 ;YES 
901F A2 0E I(EYERR LDX·II$0E ;ILLEGAL QUANTITY 
9021 4C 37 A4 JMF" $i'j437 ;SEND ERROR 
9024 A9 BF f(EY01 LDf' II$HF ;POINTER HI BYTE 
9026 85 FC STA $FC 
9028 CA DEX 
9029 BD 54 90 LDA I(EYLO, X ;GET LO BYTE 
902C 85 FB STA $FB 
902E 20 FD AE JSR $AEFD ;SCArl PAST cor1P1A 
9031 20 9E AD JSR $AD9E ;GET STRING 
903<1 80 5C 90 STA STLEN 
9037 20 A3 B6 JSR $B6A3 ;DISCARD STRING 
903A (i0 00 LOY «$00 
903C B1 22 f(EY02 LOA ($22),Y ;GET BYTE 
903E 91 FB STA ($F~.),Y ;STORE IT 
9040 C8 INY 
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LOC CODE LINE 

9041 CC 5C 90 CF'Y STLEN ;ENO OF STRING? 
90'.'. F0 05 I?Hl f(EY04 
9046 C0 08 CF'Y 11$08 ;ENO OF ROOM? 
9048 00 F2 j?NE KEY02 ;NOT YET 
90411 60 f(EY03 Ins 
904B C0 08 f(EY0'. CPY 11$08 :STRING LENGTH=8? 
9040 F0 FB BED f(EY03 ;YES 
904F A9 00 LOA 11$00 ;ZERO TERMINATOR 
9051 91 FB STA ($FB),Y ;STORE 
9053 60 RTS 
9054 C0 f(EYLO .Bn $C0,$E0,$C8,$£8 
9055 E0 
9056 C8 
9057 E8 
9058 00 .Bn $D0,$F0,$08,$F8 
9059 F0 
905(; 08 
90SB F8 
905C 00 STLEN .BYT 0 
9050 .END 

lOMEM 

Abbreviated entry: L(shift)O 

Affected Basic abbreviations: LOAD - LO(shift)A 

Token: Hex $EE,$1 F Decimal 238,31 

Modes: Direct and program 

Recommended mode: Either 

IT 

Purpose: To read/set the bottom of Basic programming memory. 

167 

Syntax: LOMEM = expression - sets the bottom of memory to the 
expression (~-65535). 
A = LOMEM or PRINT LOMEM - returns the bottom of 
memory address. 

Errors: Syntax error 
Illegal quantity - if the address is out of range (~-65535) 

Use: LOMEM can be used to protect an area of memory at the bottom of the 
Basic programming memory for the use of data storage or machine code 
programs. LOMEM is originally set at 2~49. When LOMEM is used to set, a 
NEW is performed, thus wiping out all variables and Basic program at the new 
address. If a program was there, use OLD to restore it. 

Routine entry point: $9~5D 

Routine operation: LOMEM first checks to see whether it was called by the 
arithmetic routine or the execute statement routine. If the arithmetic routine 
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called it, the bottom of memory pointer is read and converted to floating point 
form. If not, the '=' sign is scanned and the value is read in and stored at the 
bottom of memory pointer. NEW is then performed. The byte below the new 
bottom of memory is also set to zero. 

Loe CODE LINE 

905D .LIP.. LOMEM 
905D 68 LOMEM PLA ;GET RETURN ADDRESS 
905E '.8 PHA 
905F C9 8C eMP "$8C ; ARITHMETIC? 
9061 D0 07 !?oNE LOMSET ;NO 
9063 A6 2B LDX $2B ;GET LOMEM LO 
90{;5 A5 2C LDA $2C ;HI 
9067 '.c A3 89 JMP ASSIGN ;SEND IT 
90bA . 
906A A9 B2 LOMSET LDA "$1?2 ;TQf(EN '=' 
906C 20 FF AE JSR $AEFF ;SCAN PAST ._. 
906F 20 8A AD JSR $AD8A ;OET ADDRESS 
9072 20 F7 B7 JSR $B7F7 ;FIX IT 
9075 A5 14 LOA $14 ;OET LO BYTE 
9077 85 2B STA $21? ;STORE BOTTOM 
9079 18 CLC 
907A 69 02 AOC "$02 ;SE1" UP VARS 
907C 85 20 STA $20 
907E 85 2F STA $2F 
9080 85 31 STA $31 
9082 A5 15 LOA $15 ;GET III BYTE 
909'. 85 2C STA $2C ; STORE I?OTTOM 
9086 69 00 ADC "$00 
9088 85 2E 5TA $2E ;SET UP VARS 
908A 85 30 STA $30 
908C 85 32 STA $32 
908E A5 I'. LOA $14 ; COMPLETE NEW 
9090 00 02 I?NE LOM01 
9092 C6 15 DEC $15 
9094 . C6 1'. LOM01 OEC $14 
9096 A0 0-' <- LDY "$02 ;LOOP TO STORE 3 ZErws 
9098 A9 00 LOA "$00 
909A 91 1'. LOM02 STA ($1'.). Y ;STORE ZERO 
90'jlC 88 DEY 
909D 10 FE? BF'L LOM02 ;ANO NEXT 
909F A5 38 LDA $38 ;RESET STRING POINTERS 
90A1 85 36 STA $36 
90A3 85 3'. STA $34 
90~,5 A5 37 LOA $37 
90A7 85 35 STA $35 
90A9 85 33 S1"A 03 
90AB 60 RTS 
90AC .ENO 

~ 
Abbreviated entry: M(shift)A 

Token: Hex $EE,$II Decimal 238,17 

Modes: Program and direct 
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Purpose: To perform arithmetic operations on entire arrays, assuming their 
contents to be matrices. 

Syntax: MAT array name = (arithmetic expression). Assign scalar value to all 
elements of the matrix in the array. Brackets are required around the 
expreSSIOn. 

MA T array name = array name. Assign all corresponding elements 
from one array to another. Both arrays must be numeric and of the same 
dimensions. 

MAT array name = array name operator (arithmetic expression) or 
MAT array name = (arithmetic expression) operator array name. The 

operator may be + or * to add or mUltiply a matrix with a scalar value. 
MAT array name = array name + array name. All three arrays must 

be of the same dimensions and numeric. 
MAT array name = array name * array name. Array sizes must follow 

the convention for matrix multiplication i.e. (a X c) = (a X b)*(b X c), where 
a,b,c are the array sizes in the DIM statement plus I (element ~ is used). 

The MAT command will only accept arrays of I or 2 dimensions, of only 
numeric type and with not more than 255 elements in either dimension. 

Errors: Syntax error - when the expression is not in brackets or an 
illegal operator is used 

Type mismatch - for string arrays 
Bad subscript - for arrays of incorrect size etc. 

Use: High speed matrix arithmetic is approximately eight times faster than an 
equivalent basic subroutine. Using this command also saves the use of nested 
FOR ... NEXT loops, thereby reducing the chances of an Out of memory error 
due to the stack being full. Since most versions of Basic on mainframe 
computers have full matrix arithmetic, this subset of the full MAT command 
will be useful in converting programs to run on the CBM 64. Matrix arithmetic 
is often used in programs handling large amounts of numbers in linear 
equations. 

The routine uses the simple convention that a matrix of size a X b will be 
stored in an array dimensioned by DIM A(a-l,b-I). This means that a routine 
to read a 5 X 2 matrix from data statements would be: 

DIM A(4,l) 

FOR I = ~ TO 4 
FOR J = ~ TO I 
READ A(I,J) 
NEXT J,I 

DATA~,4 
DATA 3,5 
DATA -5,3.45 
DATAI,I 
DATA .4,-4 
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To print an array use a routine like: 

FOR I = ~ TO 4 
FOR J = ~ TO I 
PRINT A(I,J), 
NEXT J 
PRINT 
NEXT I 

The matrix multiplication is equivalent to: (a X c) = (a X b) * (b X c). 

DIM A(a-I,c-I ),B(a-I ,b-I)c,(b-I ,c-I) 
MAT A = B * C 

is the same as but faster than: 

FOR I = ~ TO a -I 
FOR J = ~ TO c-I 
T=~ 
FOR K =~ TO b-I 
T = T + B(J,K) * C(K,I) 
NEXT K 
A(J,I) = T 
NEXT J 
NEXT I 

Routine entry point: $9~AC 

Routine operation: The MAT routine uses the following Basic ROM calls: 

$AEF I ~ Evaluate expression in brackets 
$BBD4 ~ FAC# I to memory (x.y) 
$BBA2 ~ Memory (x.y) to F AC# I 
$B lBF ~ Float to fixed 
$B391 ~ Fixed to float 
$B867 ~ Memory (a.y) + FAC#I to FAC#I 
$B85~ ~ Memory (a.y) - FAC#I to FAC#I 
$BA28 ~ Memory (a.y) * F AC# I to F AC# I 

The routine for assignment will, for speed, perform just a block memory move if 
the two arrays are both of the same type e.g. both integer. The mUltiply routine 
works in the same way as the Basic version above. It calculates the address of the 
next element required just by adding a pre-calculated offset for speed. 

Readers are advised to consult a standard mathematics textbook for details 
of matrix arithmetic. 

100 A$=" NOITARTSNOMED LTC DNA YLPITLUM XIRTAM " 
110 CTL(",O,O,1) 
120 FORI=1TOLEN(A$) 
130 B$=MID$(A$.o 1,1) 
140 C=ASC(B$)At~D15 
150 PRINTCTL(40-I,l,CORl"C)iB$ 
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160 ~~EXT 
178 PRINTCTL(' 3,14) II THlE IN BASIC" 
1813 PRINTCTL(" 15) II TIME IN ~lAT "CTL(" 5) 
190 XP=1e 
200 X1=3 
2Hl Y1=3 
2213 )<2=3 
2313 'T'2=1 
240 X3=1 
250 Y3=3 
260 DIMA(Xl, 'T'1) ,B(X2, Y2), C(X3, Y3) 
2713 GOSUB430 
280 GOSUB45e 
290 PRINTCTL(l,l);"--------------------------------------" 
31313 T1=TI 
3113 GOSUB470 
3213 PRINTCTL(15,3,14)(TI-T1)/60CTL(,7) 
330 GOSUB41e 
340 PRINTCTL<1,12,5);"--------------------------------------" 
3513 n=TI 
3613 MAT A=B*C 
370 PRINTCTL(15,4,15)(TI-Tl)/6eCTL(, 12) 
3813 GOSUB410 
39(1 PR ItHCTL< 1 , 17, 5) i II -----------------_____________________ II 

4130 CTL(0, 22) : END 
4113 FORI=0TOXl: FORJ=eTOYl : PRINTCTL «J+1) It:XP-H)) i A<I.J); : HEXT: PRIHT: NEXT 
420 F:ETURN 
4313 FORI =eTO>(2 : FORJ=eTOY2: READB( L J) : NEXT : t~EXT 
440 RETURN 
450 FORI =eTOX3 : FORJ=13TO'i3: READC( L J) : NEXT: NEXT 
460 RETURt·j 
4713 FORY=0TO'r'1 
480 FORX=0TOXl 
490 T=e 
500 FORI=13TO'T'2 
5113 T=T+B(X.I)*CCI,Y) 
5213 HEXT 
5313 A(X,Y)=T 
5413 HEXT 
55(1 NEXT 
5613 RETURt~ 
5713 DATAl.2 
5813 DATA3,4 
590 DATA5.6 
6130 DATA7,8E-5 
6113 REM 
6213 IIATAL 2, 3; 4 
6313 DATA5,6,7,8 

Program 17. Demonstration of the MAT command and use of CTL command. 

LOC CODE LINE 

9'.lAC .LIB MAT.COMMAND 
9Q1AC 
'?('tAC ; 16 BIT UNSIGNED MULTIPLY 
'7'0AC 
90AC ; WAREA = N1 * N2 
S'0AC , 
90AC 00 00 Nl .1~OR 0 
90AE 00 00 N2 .war, 0 
90B0 00 00 RESULT .WOR 0 
90B2 , 
'10B2 A9 00 MMULT LDA"0 ;ZERO RESULT 
901?4 80 1?·0 90 STA r,ESUL T 
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LOC CODE LINE 

90B7 80 IH 90 STA RESULT+1 
91l'BA AD AE 90 LOA N2 ; END IF N2=0 
91l'/'.0 00 AF 90 ORA N2+1 
90C0 F0 08 I?Etl MMUL T2 
90C2 AD AC 90 MMULT1 LOA N1 ;Nl :: 0 ? 
90C5 eo AD 90 or(A N1+1 
90eB 00 01 I?NE MMUL T3 
91l'CA 6e MMULT2 RTS 
'10CB A9 01 MMULT3 LOA M1 ; IF BIT e OF N1 
geco 20 AC 90 AND N1 ;THEN ADD N2 TO RESULT 
9000 Fe 13 BEt! MMULT4 
9002 18 CLC ;AOO N2 TO RESULT 
9003 AD AE 90 LOA N2 
9006 60 B0 90 f"lDC RESULT 
9009 80 B0 ':?0 STA RESULT 
900C AD AF 90 LOA N2+1 
900F 60 B1 90 AOC RESULT+l 
90E2 80 11,1 90 STA RESULT+l 
90ES 0E AE 91l' MMUL T', ASL N2 ;N2 = N2 !I; 2 
90E.8 2E AF ge ROL N2+1 
91l'EB 4E AD ge LSR N1+1 ;N1 = N1 / 2 
91l'EE 6E AC 90 ROR N1 
90F1 4C C2 90 JMP MMULTl 
geF4 
geF', 
geF4 , 
90F4 :*~~*****~**************** 
geF4 ; MATRIX ARITHMETIC 
geF', ;*******~~**************** 
geF/. , 
90F4 ISNALF " $B113 
geF4 CHr(GOT = $79 
geF4 CHRGET " $73 
90F4 e0 00 VNAME1 .WOH 0 ; VAf, I AeLE NAMES 
90F6 0e 'HYPE 1 .BYT 0 
90F7 0e 00 ')NAME;! .WOR e 
geF9 00 VTYPE2 .I?YT 0 
90FA 00 0e VNAME3 .WOf, 0 
90re 00 VTYF'E3 .BYT 0 
90FD FACM '* :0:: 

~+5 ;TEMf"' FL.OATING STORE 
9102 FACT * .. - *+5 ; TEMP FLOf"lTING SlfJr(E. 
9107 0e 00 VSIZE1 .WOR 0 ;ARRAY SIZES 
9109 00 09 VSIZE:·! .WOR 0 
910l'. 00 ell' VSIZE3 .WCJr( 0 
9100 00 OP1YPE .Ern 0 ;OF'ERAND TYPE 
91eE VPTR1 " fFl'. 
910E VPTR2 " $FO 
910E VF'TH3 = $9E 
910E 00 e0 VSTTl .WOR 0 
911e 00 01l' VSTT2 .WOR 0 
9112 00 00 VSTT3 .WOR 0 
9114 00 00 T1 .wor, 0 
9116 00 00 T2 .WOR 0 
9118 
9118 
911.8 ; 
9118 80 F', 90 MAT STA VNAMEl ;GET FIRST ARRAY 
911B 20 13 B1 JSR ISNALF NAME AND CHEC~( 
911E Be 03 BCS CHOf( LEGAL 
9120 ',c 08 AF .JMF' $AFe8 SYNTAX 
9123 A9 e0 CHOI( LOA 110 
9125 80 F5 90 STA VNAME1+1 
9128 80 Fa 90 STA VNAME2+1 
912B 80 FB ge STA VNAME3+1 
912E 80 F6 ge STA VTYF-El 
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LaC CODE LINE 

9131 8D F9 90 STA VTYPE2 
9134 80 FC 90 STA VTYPE3 
9137 20 73 00 JSR CHRGET 
913A 90 05 E'·CC CHOf(l 
913C 20 13 B1 JSR ISNALF 
913F 90 00 BCC EOVNA1 ;GO CHECI( FOR % $ 
91',1 80 F5 90 CHOf( 1 STA '.'NAME1 +1 
9144 20 73 00 LNE JSR CHRGET ;SCAN PAST REST 
91£,7 90 FB BCC LNE ;OF VAR NAME 
9149 20 13 B1 JSR ISNALF 
71'.C 1'.0 F6 BCS LNE 
914E C9 2't EDVNA1 CMP H'$ ;CHECI( FOR STRING 
9150 D0 05 E'·NE NSTR1 
9152 A2 16 TYMISE LOX "22 
9154 4C 37 AI, JMP $A437 ;TYPE MISMATCH 
9157 C9 'Ie' ..:....1 NSTR1 CMF' H'% 
9159 D0 06 BNE NTINTl ,NOT INTEGER ARRAY 
915B CE F6 90 DEC VTYPE1 ;SET TYPE FLAG TO $FF 
915E 20 73 00 .JSR CIIRGET ;GET NEXT CHAR 
9161 C9 (>,2 NTINTl CMF' H$(>'2 , TOf(EN FOR = 
9163 F0 03 Bnl FOEQ 
9165 4C 08 AF JMP 'fAF08 ;SYNTAX NOT ",. 

9168 20 73 00 FOEQ JSR CHRGET 
916B C9 28 CMF' H' ( ;CHECI( FOR ( EXF'. 
916D D0 16 BNE NTEXF'2 
916F 20 F1 AE .Jsr, 'fAEF1 ;EVAL. EXF'. IN ( ) 

9172 A5 00 LOA $00 ,CHECI( NUMERIC 
9174 00 DC E'.NE TYMISE 
9176 A2 FO LOX II<FACM ,FACH1 TO FACM 
9178 A0 90 LOY II>FACM 
917A 20 04 1'.1'. JSR $1'.1'·04 
9170 A2 01 LDX Hl ; SET TYPE FLAG TO CONST 
917F 8E F9 90 STX 'JTYF'E2 
9182 4C BA 91 JMF' CHI(OF' 
9185 20 13 B1 NTEXF'2 JSF: ISNALF ;GET NAME 
9188 ~.0 03 E'·CS CHOI(2 ;CHECI; LEGAL 
918A 4C 08 AF JMI" $AF08 ;SYNTn: 
9180 80 F7 90 CHOI(2 STA VNAME2 
9190 20 73 00 JSF: CHRGET ; GEl SECOND CHAR 
9193 90 0~) Bce CHOI(2A ; NurmER ";' 

9195 20 13 Bl JSI~ ISNALF 
9198 90 00 BCC EDVNA2 ;CHECf( FOR $ /. 
919A 80 F8 90 CHOf(2A STA lJNAME2+ 1 
9190 20 73 00 UlE2 JSR CHRGET ;SCAN TO END 
91A0 90 FB Bce LNE2 ;OF VARIABLE NAME 
91(~2 20 13 1'.1 JSII ISNALF 
91A5 1'.0 F6 E'.CS LNE2 
91A7 C9 2't EOVNA2 CMF' H'$ ;CHECI( FOR '$' 
91A9 D0 05 BNE NSTR2 
91Ar. A2 16 LDX W'') ; TYPE MISMATCH 
91AD 4C 3'7 At, JMF' $A'.37 
911'.0 C9 25 NSTH2 CMF' H'/. ;CHECI( IF INTEGEr, 
91B2 00 06 E'.NE CHI(OP 
91E1,I, 20 73 00 JSR CHRGET 
911'.7 CE F9 90 DEC I)TYPE2 ;SET INTEGER FLAG 
91BA A2 00 CHIWP LDX H0 ;CHECI( OPERAND TYPE 
91E'.C 8E 00 91 STX OPTYF'E 
91BF 20 79 00 JSR CHRGOT ;ENO STATEMENT ? 
91C2 00 03 BNE NASSIG 
91C4 I,C 49 92 J~lF' OOMT 
91C7 EE 0D 91 NASSIG INC OPTYPE 
91CA C9 AA CMF' H'fAA ;CHECI( FOR ADD + 
91CC F0 11 BEQ GET\!3 
91CE EE 0l' 91 INC OPTYPE 
9101 C9 AI'. CMF' H$Af.'. ;CHECI( FOR SUB -
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LOC CODE LINE 

91D3 F0 0A BED GETV3 
91D5 EE 0D 91 INC OPTYF'E 
91D8 C9 AC CMP II$AC ; CHECI( FOR MULT * 'l1DA F0 03 e,ED GET'J3 
91DC ~C 08 AF .IMP $AF08 ;SYNTAX 
91DF 20 73 00 GETV:3 Jsr, CHRGET 
91E2 C9 2B CMF' II' ( ;CHECI( For, ( EXF' 
91E4 D0 28 BNE NTEXF'3 
91E6 AD F9 90 LDA VTYF'E2 ;CHECI( TYF'E2 FOR 
91E9 C9 01 CMF' 111 ;BEING CONSTANT 
91EE'. D0 \"-' BNE BEXF'Of( ~. 

(?lED ',c 08 AF JMP $AF08 ;SYNTAX 
91F0 20 Fl AE E'·EXF'Qf( JSR $AEF1 ;EVAL EXP 
91F3 A5 0D LDA $00 
91F5 F0 03 E'-ED NUMOf( 
91F7 ',C ~'1 91 JMF' TYMISE ; TYPE MISMATCH ~'L 

91FA A2 FD NUMOf( LDX II<FACM ;FACII1 TO FACM 
91FC A0 90 LDY II>FACM 
91FE 20 D'. E'-E'- JSR $BBD4 
9201 A9 01 LDA 111 ;SET fYF'E FLAG TO CONST 
9203 BD FC 90 STA VTYPE3 
9206 20 79 00 JSR CHRGOT ;END OF STATEMENT ? 
9209 F0 3E BED DOMAT 
9201? 4C 0B AF SYNTE JMP $AF08 ;SYNTAX 
920E 20 13 E'.l NTEXF'3 ,.ISf( ISNI\LF ;GET Ar,RAY NAME 
9211 90 F8 BCC SYNTE ;SYNTAX mRO~: 
9213 BO FA 90 STrl VNAME3 
9216 20 7:5 00 ..ISH CHHGET 
9219 F0 2E e.EO DOMT ; : or, END OF LINE 
921B 90 05 PCC CHOU 
921D 20 13 P.·l JSR ISNALF 
9220 90 0F BCC EDVNf~:3 
9222 BD FP.. 90 CHCH(3 STA V Nf.1ME3 + 1 
9225 20 7:5 00 LNE3 JSR CHRGET 
9228 F0 1F e·EO [)OMAT 
922A 90 F9 Bce LNE3 
922C 20 1 'I ., E'.1 JSf~ ISNALF 
922F B0 F4 I?CS LNE:3 
9231 C9 2't E:'DVNA3 C~1F' 11'$ ;IS IT A smING 
9233 D0 05 e.NE NSTR3 
9235 A2 !6 LDX 1122 
9237 ',c 37 fV, JMP $A'.37 
923A C9 25 Nsm::; CMF' II ' ;~ ;I5 IT INTEGER 923C D0 08 e.NE NTINT3 
923E CE FC 90 DEC VTYPE3 
9241 20 73 00 JSH CHRGET ;NEXT CHAR 9244 F0 03 BED DOMAT 
92'.6 ',C 08 AF NTINT3 JMF' $AF0B ;SYNTAX 
9249 AD F6 90 DOMAT LDA VTYPEl ;FIN[) Ar,r,A Y 1 92',C F0 10 e.EQ 1)1REAL 
921,[ A9 80 LDA 11128 ;SET HI BITS ARRAY NAME 
9250 0D F4 90 ORA VNAME1 
9253 8D F4 90 STA VNAME1 
9256 A9 80 LDA 11128 
92~,8 0D F5 90 ORA VNAME1+1 
925P BD F5 90 STA VNAME1+1 
925E 20 78 9'. VIREAL JSR FINDAR ;FIND ARRAY AD[)R 
9261 8E 07 91 STX ')SIZEl 
926'. BC 08 91 STY VSIZEl+l 
9267 A5 Fl? LDA VPTR1 ;STORE IT 
9269 8D 0E 91 STA VSTT 1 
926C A5 Fe LDA VPH\l + 1 
926E 8D 0F 91 STA VSTT1+1 
9271 AD F9 90 LDA VTY'F'E2 
9274 C9 01 CMf" III 
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LOC CODE LINE 

9276 F0 2A BEQ GAR3 ;EXF'RESSION 
9278 AD F9 90 LOA VTYF'E2 ;SET UP ARRAY NAME 2 
927[1. 29 80 AND 11$80 ;FOR SEARCH ROUTINE 
927D 80 14 91 STA Tl 
9280 00 F7 90 OR(.j VNAME2 
9283 8D F4 90 STA VNAMEl 
9286 AO F8 90 LOA VNAME2+1 
9289 00 1', 91 ORA T1 
928C 80 F5 90 STA VNr"lMEl+1 
928F 20 78 94 JSR FINOAr( ;FIND AODRESS ARRAY 2 
9292 BE 09 91 STX VSIZE2 
9295 8C 0A 91 STY VSIZE2+1 
9298 A5 FI3 LDA VF'TR1 
929A 80 10 91 STA VSTT2 
9290 A5 FC LOA VPTRl+1 
929F 8D 11 91 STA VSTT2+1 
92A2 AD 00 '71 GAR3 LOA OF'TYF'E ;ARRAY 3 ? 
92A5 F0 31 BEQ OOMATA ;NO Af(RAY 3 
92A7 AD FC 90 LOA VTYF'E3 
92AA C9 01 CMF' 111 ;IS IT A CONSTANT 
92AC F0 2A BEQ OOMATA ;YES 
92AE 29 80 AND 11$80 ; IS ARRAY 3 INTEGER 
92B0 80 1', 91 STA T1 
92['.3 AD FA 90 LDA VNAME3 
92['·6 00 1 't 91 ORA T1 
92E?8 80 F4 90 STA VNAME1 
9213C AD FB 90 LOA \.!NAME3+ 1 
92BF 00 14 91 OFM T1. 
92C2 80 F5 90 STA I)NAMEl+l 
92C5 20 7H 94 JSf( F I NDI\f( ;FIND ARF:AY 3 
?;~C8 8E 013 91 STX I)SIZE3 
92Cf'. 8C 0C 91 STY ')5 I ZE3+ 1 
92CE Ac-• J Fl: . L.DA IJPTR1 
9200 80 12 ~'1 STA '.'STT3 
9203 A5 FC LDI~ 'JF'TR 1 -I- 1 
9205 80 13 91 STA 1.'STT3+ l 
920B AD 00 91 OOMATA LOA OF' r YFE ;SET A JUMP I)ECTor·: 
920£'. 0A ASL A ;FOR OPERATION 
920C AA TAX 
92DO BO EE 92 LOA OPJTAB,X 
92E0 80 EC 92 STA OFJMF' 
92E3 BO EF 92 LOA OF'JTAB+l,X 
92E6 80 EO 92 STA OF'JMP+l 
92E9 6e EC 92 JMP <oP .)MF' ) 
92EC , 
92EC 00 00 OPJMF' .WOR 0 ;JUMP VECTOR 
92EE F6 92 OF'JTAB .WOR ASSGN ; JtJMr-' TABLE 
92F0 01 95 .WOR ADOSUB 
92F2 01 95 .WOR ADO SUB 
92F4 6A 96 .l~OR MULT 
92F6 , *:.;.~ MAT M ... C 
92F6 A9 01 ASSGN L[)A III 
92F8 CO F9 90 CMF' VTYPE2 
92FB F0 03 BEQ ASSIC 
92FO 4C 63 93 JMP ASARAR 
9300 (\2 05 ASSIe LDX 115 ;ARRAY =CONSTANT 9302 AO F6 90 LOA VTYF'E 1 
9305 F0 16 BEQ ASSRl 
93(:;,7 A9 FO LOA II<FACM ;FACM TO FAC"1 
9309 A0 90 l.OY II>FACM 
930B 20 A2 BB JSR $BP..A2 
930E 20 BF B1 JSR $f?lBF ;FLOAT TO FIXED 
9311 A5 6't LDA $64 ;STORE INT IN FACM 
9313 flD FD 90 STA fACM 
9316 AS 65 LOA $65 
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LOC CODE LINE 

9318 8D FE 90 STA FACM+l 
931B A2 02 LDX 112 
9310 8E F9 90 ASSR1 STX VTYf'E2 ;STORE ELEMENT LENGTH 
932et A9 00 LOA 110 ;CALC NUMBER OF ELEMENTS 
9322 8D AD 90 STA Nl+l 
9325 8D AF 90 STA N2+1 
9328 AD 07 91 LDA VSIZE1 
932B 80 AC 90 STA Nl 
932E AD 08 91 LOA VSIZE1+1 
9331 80 AE 90 STA N2 
9334 20 B2 90 JSR MMULT ;RESULT "'Nl ~ N2 
9337 20 C0 95 JSR TRPTI ;COPY POINTER TO ZERO PAGE 
933A A0 00 LDY 110 
933C A2 00 ASLOOP LOX 110 ;FACM TO ARRAY 
933E BD FO 90 ASLOP LDA FACM,X 
9341 91 FB STA (I)PTR1), Y 
9343 E8 INX 
93',4 E6 FB INC VPTRI 
9346 D0 02 BNE ASNC 
93',8 E6 FC INC VPTR1+1 
934A EC F9 90 ASNC CPX VTYF'E2 
93',D D0 EF BNE ASl.OP 
934F AD [,,0 90 L[)A RESULT 
9352 00 03 BNE ASNC9 
9354 CE Bl 90 DEC F:ESUL T+l. 
9357 CE B0 90 ASNC9 DEC RESULT ; Ar.:r,AY FILLED ? 
935A AD [,,0 90 LDA RESULT 
9350 00 (?,1 90 OHA RESULT+l 
9360 D0 DA BNE ASl.OOF' 
9362 60 RTS 
9363 
9363 A2 05 ASARAr, L.[)X II·" " ;SET VAf~ LENGTH 
9365 AD F6 90 LDA VTYPEI 
9368 F0 02 r,EQ ASRIR 
936A A2 02 LOX 112 
936C 8E F6 90 ASRH, STX VTYPEI 
936F A2 05 LOX 115 
9371 AD F9 90 LOA VTYF'E2 
937', F0 02 BED ASR2R 
9376 A2 02 LDX 112 
9378 8E F9 90 ASR2R STX VTYPE2 
937B AD 07 91 LDA VSIZEI ;COMF'AHE AHRAY SIZES 
937E CD 09 91 CMP VSIZE2 
9381 F0 05 BED ASRSOf( 
9383 A2 12 ASRSU\?, LDX 11$12 ;MO SUBSCRIPT ERROR 
9385 4C 37 A4 JMP $A407 
9388 AD 08 91 ASRSOf( LOA VSIZEl+1 
938B ::D 0;'1 91 CMf' VSIZE2+1 
93BE 00 F3 BNE ASRSUB ; ERROR 
9390 AD F6 90 LOA VTYf'EI ;ARRAYS SAME TYf'E ? 
9393 CO F9 90 CMP VTYPE2 
9396 D0 5A ["NE ASRIR ;NO 
9398 A9 00 LOA 110 ;CAl.C SIZE OF ARRAYS 
939A 80 AD 90 STA Nl+! 
9390 80 AF 90 STA N2+1 
93A0 AD 07 91 LOA VSIZEI 
93A3 80 f'C 90 STA Nl 
93A6 AD 08 91 LOA VSIZE1+1 
93A9 80 AE 90 STA N2 
93AC 20 B2 90 JSR MMULT 
93AF AD B0 90 LOA RESULT 
93B2 8D AC 90 STA Nl 
93B5 AD Bl 90 LDA RESULT+l 
93B8 8D AD 90 STA Nl+l 
93["B AD F6 90 LOA VTYPEI 
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LOC CODE LINE 

93~.E SO AE 90 STA N2 
93C1 A9 00 LOA 110 
93C3 80 AF 90 STA N2+1 
93C6 20 e,2 90 JSR MMULT 
93C9 20 B6 95 JSr< TRPT2 ;SET POINTERS TO ARRAYS 
93CC A0 00 LOY 110 
93CE ~.1 FD ASSTLO LDA (VPTR2),Y ; BLOCI( MOVE OF 
9300 91 F~. STA (VPTR1>,Y ;LENGTH IN RESULT 
9302 E6 FB INC VPTR1 
9304 00 02 BNE ASSTNl 
9306 [6 FC INC VPH<1+1 
930a E6 FO ASSTN1 INC VPTR2 
930A 00 02 BNE ASSTN2 
930C E6 FE INC I)PTR2+1 
930E AI) ~.0 90 ASSTN2 LOA RESULT 
93E1 00 03 BNE ASSTN3 
93E3 CE B1 90 DEC RESULT+1 
93E6 CE B~ 90 ASSTN3 DEC RESULT 
93E9 AD B0 90 l.OA HESULT 
93EC 00 Bl 90 ORA RESULT+l 
93EF 00 DO I?NE ASSTLO 
93F1 60 RTS 
93F'2 A9 00 ASRH\ LOA 110 
93F', aD AD 90 STA N1+1 
93F7 SO AF 90 STA N2+1 
91FA AD 07 91 LOA VSIZE1 
93FO aD AC 90 STA N1 ;CALC NUMBER OF ELEMENTS 
9400 AD 0a 91 LOA ')SIZElt 1 
9403 80 AE 90 STA N2 
9406 20 e,2 90 JSH MMULT 
9409 20 B6 95 JSR TRPT2 
9',0C A0 00 ASRLOF' LOY 110 
940E A2 00 LOX 110 ;ARRAY ELEMENT TO FACM 
9410 e,1 FO ASRLF'1 LOA (I.'PTR2), Y 
9412 90 FD 90 STA FACM,X 
9415 E6 FO INC I)PTR2 
9',17 00 02 BNE ASRNC2 
9',19 E6 FE INC VPTR2H 
9411? E8 AsrmC2 INX 
9',1C EC F9 90 CPX VTYPE2 
9',1F 00 EF I?·NE ASRLP1 
9',21 E0 05 CPX 115 
9'.23 00 17 BNE ASRITR 
9',25 A9 FO LOn It<FACM ;FACM TO FACII1 
9427 A0 90 LOY II>FACM 
9',29 20 A2 I?e, JSR $e,E?A2 
942C 20 BF B1 JSR $EHBF ;FLOAT TO FIXEO 
9',2F A5 6'. LOA $6', 
9431 80 FD 90 STA FACM 
9',34 A5 65 LOA $65 
9436 80 FE 90 STA FACM+l 
9',39 I.C 4C 94 JMF' ASRTM ;FACM .0 ARRAY 
943C AD FO 90 ASr<ITr< LDA FACM 
9',3F AC FF. 90 LOY FACM+1 
9 /,42 20 91 B3 ~'SR $B:~91 ;FIXE[) TO FLOAT 
9'.',5 A2 FO LOX II<FACM :FAGII1 TO FACM 
9447 A0 90 LDY II>f'ACM 
9',49 20 0', BB JSR fBBO/, 
944C A0 00 ASRTM LOY 110 
94',E A" .,. 00 LDX 110 
9450 BO FO 90 ASRTMI LDA FACM,X 
9',53 91 FB STA (VPTR1),Y 
9455 E8 INX 
9',56 E6 FB INC VPTRI 
94~8 D0 02 P..NE ASRNCl 
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LOC CODE LINE 

9'.51'1 F.:6 FC INC VPTR1+1 
945C EC F6 90 ASRNC1 Cf'X VTYF'E1 
9'.5F D0 EF I?NE ASRTM1 
9'.61 AD B0 90 LOA RESULT 
9464 D0 03 BNE ASRTM3 
94b6 CE Bl 90 DEC RESULT+1 
9469 CE B0 90 ASF:TM3 DEC RESULT 
946C AD B0 90 LOA RESULT 
9'.6F 0D B1 90 ORA RESULT+l 
9472 F0 03 I?EQ ASREXT 
9474 4C 0C 94 JMP ASRLOP 
9477 60 ASREXT RTS 
9478 ; 
9'.78 , FIND ARRAY 
9478 1'\5 2F FINDAR LOA $2F ;START OF ARRAYS 
947A 85 FB STA VPH\l 
947C A5 30 LOA $30 
947E 85 FC STA VF'Tf<l+l 
9'.80 A5 Fl? FALOOP LOA IJPTRI ;CMP. END OF ARRAYS 
9482 C5 31 CMF' $31 
948'. D0 0B BNE FACONT 
9486 AS FC LOA VPTRl+1 
9488 C5 32 CMP $32 
9'.8A 00 05 BNE FACONT 
91,8C A2 12 LOX 11$12 ;BAD SUBSCRIPT ERROR 
948E 20 37 A'. JSf< $A437 
9491 AO 00 FACONT LOY 110 
9'.93 1?1 FE.'. LOA (VPTR1),Y ;FIf<ST CHAR OF NAME 
9495 C8 INY 
9496 CO F'. 90 CMF' VNAME1 
9499 00 07 BNE FANAR ;TRY NEXT ARRAY 
9491? Bl FB LOA (VPTRl),Y 
9-.90 CO F5 90 eMP VNAMEl+1 
94A0 F~ 10 BEQ FAGETS ; GET ARRAY DATA 
9'.A2 C8 FANAR INY ;FlNO NEXT ARRAY 
9'01'13 Bl FB LOA (VPTRl),Y 
94A5 80 14 91 STA T1 
94A8 C8 INY 
94A9 IH FB LOA (VPTRl),Y 
94AI? 18 CLC 
9'.AC 65 FC AOC VPTRl+1 
94A[ 85 FC STA VPTRl+1 
94M AD 14 91 LOA Tl 
94B3 18 CLC 
9 ',I?,1, 65 Fl? AOC VPTRI 
94M 85 FB STA VPTRI 
9',88 90 02 I?CC FANC 
948A E6 Fe INC VPTR1+1 
948C 4C 80 94 FANC JMP FALOOP 
941?F A9 01 FAGETS LOA Itl ;GET ARRAY DATA 
9',C1 80 15 91 STA T1+1 
94C4 CB INY 
94C5 C8 INY 
94C6 C8 INY 
94C7 81 F!?- LOA (VPTR1),Y 
94C9 C9 03 CMP 1t3 
9 ',CI? 30 05 BMI FANOOK 
94CO A2 12 FAEI LOX ItU2 ;ERROR MORE THAN 2 DIM 
94CF I,C 37 AI, JMP $M37 
9402 AA FANOOl( TAX 
9403 C8 INY 
94D4 81 Fl? LOA (VPTR1),Y 
9406 D0 F5 BNE FAE1 ;FIRST DIM TOO BIG 
91,08 C8 INY 
9409 1?1 Fl? LOA (VPTR1),Y 
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i...oc r.OOE LINE 

94D~. 80 14 91 STA T1 
94DE SA TXA 
940F CA DEX 
94E0 F0 0B e.EQ FAEX ;ONE DIM ARRAY 
94E2 C8 INY 
94E3 Bl FB LOA (VF'TR1>, Y 
94E5 00 El, ~.NE FAEI ;SECOND DIM TOO BIG 
94E7 C8 INY 
94E8 Bl FB LOA (VPTR1),Y 
91.EA 80 15 91 STA T1+1 
91.EO C8 FAEX INY 
91.EE 98 TYA 
9'.EF 18 CLC 
94F0 65 Fe. AOC VF'TRI 
94F2 85 Fe. STA VPTRI 
94F4 A:5 FC LOA VPTRl+l 
9'.F6 69 00 AOC "0 
94F8 85 FC STA VPTRl+1 
9'.FA AE 14 91 LI)X T1 
94FD AC 15 91 LOY T1+1 
9500 60 RTS 
9501 ; 
9501 20 81 95 AODSlJB JSf< ORDER ;PlIT CONST LAST 
9504 AD 07 91 LDA VSIZEI ;CHECK ARRAY SIZES 
.,,507 80 AC 90 STA N1 
950A CD 09 91 CMF' VSIZE2 
950D D0 22 BNE ADMOS 
950F AD 08 91 LOA VSIZE1+l 
9512 80 AE 90 STA N2 
9515 CD 0A 91 CMF' VSIZE2+1 
9518 00 17 BNE AOMOS 
951A no F9 90 LOA VTYF'E2 ;V2 CONSTANT ? 
9510 C9 01 CMF' "1 
951F F0 15 e.EQ ABSC 
9521 AD 09 91 LOA VSIZE2 ;V3 IS ARRAY 
9524 CD 0B 91 CMF' VSIZE3 
9527 00 08 BNE AOBAOS 
9529 AD 0A 91 LOA VSIZE2+1 
952C CD 0C 91 CMF' VSIZE3+1 
952F F0 05 ['.EQ Ae.SC 
9531 A2 12 AOBAOS LOX "$12 ;IMD SUBSCRIF'T 
9533 I.C 37 A4 JMF' $A437 
9536 20 AC 95 ABSC JSR TRF'T3 ;COF'Y F'OINTER TO Z PAGE 
9539 A9 00 LOA 1t0 ;CALC NO. OF ELEMENTS 
953B 80 AD 0;00 STA Nl+l 
953E (,D AF 90 STA N2+1 
9541 20 e.2 90 JSR MMULT 
9544 20 CB 95 ABSLOF' JSR V2TOT2 ;V2 TO <T2) 
9547 20 13 96 JSR V3TOFl ;V2 TO FACItI 
954A AD 16 91 LOA T2 
9540 AC 17 91 LOY T2+1 
9550 AE 00 91 LOX OF'TYF'E 
9553 E0 01 CF'X Itl 
9555 00 06 E?NE OOSUB 
9557 20 67 e.8 JSR $B867 (A. Yl + FAC"1 
955A 4C 6A 95 JMF' Ae.FA 
9550 E0 02 DOSUB CF'X "2 
955F 00 06 BNE OOMULT 
9561 20 50 B8 JSR $B850 ; (A. Yl-FACltl 
9564 4C 6A 95 JMF' Ae.FA 
9567 20 28 BA OOMULT JSR $BA2B ;(A.Y) * FACMl 
956A 20 3E 96 ABFA JSR FITOVI ;FACItI TO VI 
9560 AD e.0 90 LOA RESULT ; CHEC.{ ALL DONE 
9570 00 03 BNE Ae.NC 
9572 CE Bl 90 DEC RESIJLT+1 
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LOC CODE LINE 

9575 CE B,!) 90 ABNC DEC RESULT 
9578 AD B0 90 LDA RESIJLT 
95?B 0D ['.1 90 ORA RESUU+1 
957E 00 C4 BNE ABSLOF' 
9580 60 RTS 
9581 , 
9581 AD FC 90 ORDER LDA VTYPE:3 ;')2 CONST 
958', C9 01 CMF' "1 
9586 D0 23 BNE AD')2NC 
9588 AD F9 90 LDA I)TYPE2 ; SIJOT V2 ,;: v3 
958B 80 Fe 90 STA VTYF'E3 
958E AD 09 91 LDA VSIZE2 
9591 80 0B 91 STA ',1SIZE3 
959', AD 0A 91 LDA VSIZ[:.!+l 
9597 80 0C 91 STA I)SIZE3H 
95% AD 10 91 LOA VSTT2 
9590 80 12 91 STA vsn 3 
95M AD 11 91 LOA VSTT2+J. 
95A3 8D 13 91 STA I,'STT3+1 
95A6 t~9 01 LOA "1 
95A8 8D F9 90 STA VTYF'E2 
95AB 60 AOV2NC RTS 
95AC , 
95AC AD 12 91 HWT3 l.OA VSTT-3 , con F'O I NTEf(S TO 
95AF 85 9E STA VPTR3 ;ZERO PAGE 
95B1 ~ID 13 91 LDA VSTT3+1 
95B4 85 9F STA VPTR3+1 
95Bb AD 10 91 HWT2 l.OA VSTT2 
95B9 85 FO STA IJPTR2 
95BB AD 11 91 LDA VSTT2+1 
95BE 85 FE STA VPTR2+1 
95C0 AD 0E 91 TRF'l1 LDA VSTT1 
95C3 85 FB STA VPTRl 
95C5 AD 0F 91 LDA VSTT1+1 
95C8 85 FC STA VPTR1+1 
95CA £-0 RTS 
95CB , 
95C[,. AD F9 90 ')2TOT2 LDA VTYPE2 ;V2 TO FACH2 
95CE F0 00 BED V2RA 
95D0 30 23 [,.MI V2INT 
9502 A9 FO LOA I/<FACM ;FACM TO FAClt2 
95D4 A0 90 LOY H>FACM 
9506 80 16 91 STA T2 
95D9 8C 17 91 STY T2+1 
950C 60 RTS 
95DO A5 FD V2RA LOA I)PTR2 ;V2 TO FACH2 
950F A4 FE LDY VPTR2+1 
95E1 80 16 91 STA T2 
95E4 BC 17 91 STY T2+1 
95[7 A9 05 LOA 1t5 
95E9 18 V2BF'T CLC ;BUMP VPTR2 
95EA 65 FD ADC VPTR2 
95EC 85 FO STA VPTR2 
95EE A5 FE LDA VPTR2+1 
95F0 69 00 ADC 1t0 
95F2 85 FE STA VF'Tr~2+ 1 
95F', 60 RTS 
95F5 A0 00 V2INT LDY "0 ;FIX[D TO FUhH 
95F7 Bl FD LOA (VPTR2),Y ;THEN FAC"! TO FAC"2 
95F9 AA TAX 
95FA CB INY 
95FB B1 FD LOA (VPTR2),Y 
95FO A8 TAY 
95FE 8A TXA 
95FF 20 91 B3 ,JSI~ $P..391 ;FIXEO TO FLOAT 
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L.OC CODE LINE 

9602 A2 02 LOX II·TACT ;FAClll TO FACT 
'7'60'. 8E 16 91 STX T2 
9607 A0 91 un ILFACT 
9609 8C 17 91 STY T2+1 
960C 20 0'. BP, JSH $BBD4 
960F A9 02 LOA 112 
9611 00 06 E'.NE V2E'.F'T ;GO BUMP VPTFC 
9613 Al' FC 90 I)3TOF1 LOA 'v'TYf'E3 
9616 00 15 P,NE nun 
9618 A5 9E LOA ""PTR3 , \)3 TO FACII1 
961A A'. 9F LOY VPTR3+1 
961C 20 A2 BB JSR $[>,BA2 
961F A9 05 LOA 115 
9621 18 V3Bf'T CLC ;BUMP VF'TR3 
9622 65 9E AOC VPTR3 
962', 8<-..J 9E STA VPTR3 
9626 A5 9F LOA VPTR3+1 
9628 69 00 ADC 110 
962A 85 9F STA VPTR3+1 
962C 60 RTS 
9620 A0 00 V3INT LOY 110 ;GET V3 
962F B1 9E LOA (VPTR3) , Y 
9631 AA TAX 
9632 C8 INY 
9633 f'.l 9E LOA (VPTR3),Y 
9635 A8 TAY 
9636 SA TXA 
9637 20 91 e,3 JSR $B391 ;FIXED TO FLOAT 
963A A9 02 LOA 1t2 
963C 00 E3 BNE V3Bf'T ;GO BUMP VPTR3 
963E AD F6 90 FlTOV1 LOA VTYPEl ;FACIt1 TG V1 
96'.1 D0 15 BNE VlINT 
9643 A6 FE'. LD;: ')I:'TRl 
961.5 A4 FC LOY VPTR1+1 
9647 20 D4 f'.f'. JSR $BBD4 
96'.A A9 05 LOA 115 
964C 18 VIBPT CLC ;BUMP VPTF:l 
96'.0 65 FB ADC VPTR 1 
964F 85 FB STA VPTRI 
9651 A5 FC LDA ')PTR1 + 1 
9653 6S' 00 AOC 110 
9655 85 FC STA VPTR1+1 
9657 60 RTS 
9658 20 BF Bl VIINT JSR $B1BF ;FLOAT TO INT 
965B roe 00 LOY 110 
9650 A" .J 64 LDA $6'. 
965F 91 FB STA (VPTR1),Y 
9661 A5 65 LOA $65 
9663 C8 INY 
9664 91 FB STA (')PTRll,Y 
96{'6 r~9 02 LDA 112 
9668 00 E':> BNE V1e.PT 
96bA , 
966A AD F9 90 MUll LOA VTYPE2 ; CHECf( FOr< MULT. 
966D C9 01 CMP 111 ;ARRAY By CONSTANT 
966F D0 03 P,NE MERR 
9671 4C 01 95 GADS JMP ADOSUB 
967'. AD FC 90 MERR LDA VTYPE3 
9677 C9 01 CMF' 111 
9679 F0 F6 I',EQ GADS 
9671'. AD 08 91 LOf~ ""SIZE1+1 ; CHECf~ ARRAY DIM. 
967E CD 0A 91. Cr1F' '.'51Z[2+1. 
9681 D0 30 e,NE AAERI~ 

9683 f"lD 07 91 LDA VSIZEl ; CHECf( NOT SAME ARRAYS 
%36 CD 02, 91 CMF' ')SIZE:'. 
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LOC CODE LINE 

9689 00 28 BNE AAERR 
9681:'. AD 09 91 LDA VSIZE2 
968E CO 0C 91 eMF' VSIZE3+1 
9691 D0 20 e.NE AAERF: 
9693 AD 0E 91 LOA VSTTl 
9696 CD 10 91 CMF' VSTT2 
9699 00 08 I:'.NE NSARR0 
969B AD 0F 91 LOA VSTTl""l 
969E CD 11 91 CMf' VSTT2+1 
96Al F0 10 l?.Etl MEF:R 
9M3 AD 0E 91 NSARR0 LOA VSTT1 
96A6 CO 12 91 CMF' VSTT3 
9M9 00 00 BNE AASOI( 
96AB AD 0F 91 LOA VSTT1+1 
96AE CD 13 91 CMP VSTT3+1 
961:'.1 00 05 I:'.NE AASOI( 
96B3 A2 12 AAERR LOX 11$12 ;BAO SUBSCRIPT ERROR 
96B5 '.c 37 Aft JMF' $A437 
961:'·8 20 AC 93 AASOI( JSR TRPT3 ;COPY POINTERS TO Z. P. 
96M A9 00 LOA 110 
961:'.0 80 AD 90 STA Nl+l 
96C0 SD AF 90 STA N2+1 
96C3 A9 01 LOA 111 
96C5 SO AA 97 STA ROW 
96CS 80 A9 97 STA NROW 
96CB SO AI:'. 97 STA COL 
96CE A9 05 LOA 115 ;CALC LENGTH or V2 ROW 
9600 AE F9 90 LOX VTYPE2 : - 1 ELEMENT 
9603 F0 02 BEQ AA2R 
9605 A9 02 LOA 112 
9607 SO AC 90 AA2R STA N1 
960A SO' 14 91 STA Tl 
9600 AE 0A 91 LOX VSIZE2+1 
96E0 CA OEX 
96E1 8A TXA 
96E2 SO AE 90 STA N2 
96E5 20 1:'.2 90 JSR MMULT 
96E8 AD B0 90 LOA RESULT ;STORE IT IN LLV2 
96EB 80 AC 97 STA LLV2 
96EE AD 131 90 LOA RESULT+1 
96F1 80 AD 97 STA LLV2+1 
96F4 18 AALOOP CLC ;MAIN LOOP 
96F5 AD 10 91 LOA VSTT2 ,SET V2 COL. PTR. TO NEXT 
96FS 85 FO STA VPTR2 
96FA 60 14 91 AOC Tl ;COL OF V2 
96FO SO AE 97 STA V2COLP 
9700 AD 11 91 LOA VSTT2+1 
9703 85 FE STA VPTR2+1 
9705 69 00 AOC 110 
9707 80 AF 97 STA V2COLP+1 
970A A9 00 AALOP LOA 110 ;ZERO ROW COL TOTAL 
970C SO FO 90 STA FACM 
970F SO FE 90 STA FACM+1 
9712 SO FF 90 STA FACM+2 
9715 80 00 91 STA FACM+3 
9718 SO 01 91 STA FACM+4 
971B 20 CB 95 AAMRC JSR nTOT2 ;GET V2 
971E 20 13 96 JSR V3TOF1 ;GET V1 
9721 AD 16 91 LOA T2 
9724 AC 17 91 LOY T2+1 
9727 20 2S BA JSR $P..A28 ; (A. Y) ~ FACII1 
972A A9 FD LOA "<,FACM 
972C A0 90 LOY II>FACM 
972E 20 67 e.8 .JSR $1:'.867 ; (A. Y) I- FACII1 
9731 AD AA 97 LOA F:OW 
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LOC CODE LINE 

973', CD 09 91 CMF' VSIZE:~ 

9737 F0 1C BEQ ENDCOl 
9739 EE AA 97 INC ROW 
973C A2 FD LDX II(FACM 
973E A0 90 LOY II>FACM 
97',0 20 D', E'.B JSr, $B!?D4 
9743 A5 FD LOA '..'F'TR2 
9745 18 CLC 
97',6 6D AC 97 ADC LLV2 
9749 85 FD STA VPTR2 
97',!? A5 FE LOA VPTR2+1 
974D 6D AD 97 ADC LLV2+1 
9750 85 FE STA VF'TR2+1 
9752 4C 1£'. 97 JMF' AAMRC 
9755 20 3E 96 END COL JSR F1TOVl 
9758 A9 01 LDA 111 
975A 80 AA 97 STA ROW 
975D AD A£'. 97 lOA COL 
9760 CD ~A ':71 CMF' VSIZE2+1 
9763 F0 26 BEQ ENDrWW 
9/65 AD 12 91 lDA VSTT3 
9768 85 9E STA VPTr\3 
976A AD 13 91 LOA VSTT3+1 
976D 85 9F STA VPTR3+1 
976F EE AB 97 INC COL 
9772 18 ClC 
9773 AD AE 97 lDA V2COlP 
9776 85 FD STA VPTR2 
9778 6D 1 " 91 ADC T1 
977B 80 AE 97 STA V2COlF' 
977E AD AF 97 LOA V2COLF'+1 
9781. 85 FE STA VPTR2+1 
9783 69 00 ADC 110 
9785 8D AF 97 STA V2COLP+1 
9788 ',C 0A 97 JMF' AALOP 
978B AD A9 97 ENDROW LDA NROW 
978E CD 07 91 eMF' l)SIZEl 
9791 00 01. !:,.NE NEAA 
9793 60 RTS 
9794 A5 9E NEAA lOA VPTr\3 
9796 SO 12 91 STA \)STT3 
9799 A5 9F lDA VPTF:3+1 
979B 80 13 91 STA \)STT3+ 1 
979E EE A9 97 INC NROW 
971\1 A9 01 LOA 111 
97A"!. 80 AP.· 97 STA COL 
97A6 ',e F', 96 JMP AALOOF' 
97A9 00 tmOW .P..YT 0 
97AA 00 ROW .!:,.YT 0 
97A!:'. 00 COL .BYT 0 
97AC 00 00 LI.V2 . WOF: 0 
97A[ 00 00 I)2COU;' .WCJr( 0 
97B0 .END 

MERGE 

Abbreviated entry: M(shift)E 

Affected Basic abbreviations: None 

;FAClll TO (X. Y) 

; v:~ F'm DOWN 1. ROW 

;8ET NEXT 2 ELEMENTS 
;FAClll (SUM) TO 1,!1 

;FIRST ROW 

;SET v" PIR. TO START CURRENT 
;ROW 

;ALL ROWS DONE ? 

(ILL DONE 

;FIF:ST COL. 

:GO NEXT ROW FIRST COL. 
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Token: Hex $EE,$12 Decimal 238,18 

Modes: Direct and program 

Recommended mode: Direct only 

Purpose: To merge a Basic program from disk into the current Basic program 
in memory. 

Syntax: MERGE filename, d - where d is the device number (disk only). 

Errors: Illegal device - if the device number specified is less than eight 
Missing filename - if a null filename is specified 
File not found - if file does not exist 
Device not present - if no disk drive is connected 
File open error - if ten files are already open 
Disk errors - at the end, the disk error channel 1S read and 

displayed 

Use: Merge is used to combine two Basic programs in memory. Each line of the 
program on disk is read in until the zero byte is reached, and then stored in the 
input buffer. The Basic routine to enter a line is then called and the line is entered 
at the correct place. Note: If a line number of the program to MERGE is the 
same as an existing line number, the MERGEd line will replace it. 

Routine entry point: $97B~ 

Routine operation: The filename and device are read in and checked for 
missing filename and illegal device. If both checks are OK, the file is opened and 
the message MERGING is displayed. Each line is then read into the input buffer 
and entered using the Basic routine to do so. When the file is completed it is 
closed, and the disk error channel is read and displayed. 

~(."':;:~ COOl,: ~INI:: 

97B0 
97~.0 20 6F 98 r1ERGE 
9n.3 A9 62 
(l7e.5 f"I0 98 
97P..7 20 lE A~. 
97BA 20 Cl F5 
97~.D fiD 02 03 
97C0 80 60 98 
97C3 AD 03 03 
97C6 80 6E 98 
97C9 A9 0E 
97CB 20 A3 8A 
97C[ 85 1'.8 
9700 80 61 98 
9703 A9 00 
9705 85 B9 
9707 20 C0 FF 
97DA AE 61 98 
9700 20 C6 FF 
97E0 A9 60 
97E2 8D 2C 03 
97E5 A9 98 

.LIB 
JSR 
l.DA 
LOY 
Jsr~ 
JSR 
l.DA 
STA 
l.OA 
STA 
LOA 
JSR 
STA 
STA 
LOA 
STA 
Jsr~ 
LOX 
JSI~ 
LOA 
STA 
LOA 

MERGE 
OPARB 
II<MRGMES 
II>MRGMES 
$ABlE 
$F5Cl 
*0302 
MERGST 
$0303 
MERGST+1 
tt$0E 
GETNl 
*e-B 
FILENO 
11$00 
$B9 
$FFC0 
FILENO 
$FFC6 
II<MERGRT 
$032C 
II>MERGRT 

; GET FILE PARAMETERS 
DISPLAY MERGE MESSAGE 

DISPLAY FILENAME 
SAVE BASIC WARM START 
LIN.: 

FIND FILE NUMBER 

OPEN FIl.E 

SET FILE TO INPUT 

SET 'RESET INPUT' 
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LOC CODE LINE 

97E7 80 20 03 STA $0320 TO A ras 
97EA A9 38 LOA It<MERG04 
97EC 80 02 03 STA $0302 
97EF A9 98 LOA II>MERG04 SET BASIC WARM START 
97Fl 80 03 03 STA $0303 TO MERG04 
97F4 20 CF FF JSR $FFCF INPUT 2 BYTE LOAD 
97F7 20 CF FF JSR $FFCF ADor<ESS 
97FA 20 CF FF MERG02 JSR $FFCF ; INPUT NEXT LINE 
97FO 85 1', STA $14 POINTERS AND 
97FF 20 CF FF JSR $FFCF CHECf: FOR ZERO 
9802 85 15 STA $15 (Et-JD OF BASIC PROGr,AM) 
9804 05 14 ORA $14 
9806 F0 33 ~·EQ MERG05 
9808 A5 90 LOA $90 CHECf: STATUS 
980A D0 2F BNE MERG05 
980C 20 CF FF JSR $FFCF INPUT LINE NUMBER 
980F 85 14 STA $14 AND STonE IN $14 & $15 
9811 20 CF FF JSR $FFCF 
9814 85 15 STA $15 
9816 A0 00 LOY 11$00 
9818 20 CF FF MEF:G03 JSR $FFCF ; INPUT LINE AND 
98113 99 00 02 STA $0200,Y ; STORE IN INPUT 
981E A6 C5 LOX $C5 ; BUFFER 
9820 E0 3F CPX 1163 
1822 F0 17 BEQ MEr,G05 
9824 [8 INY 
9825 C9 00 CMF' 11$00 
9827 00 EF f?NE MERG0] END OF LINE';> NO. 
9829 98 TYA YES 
982A 18 CLC 
982B 69 04 ADC 11$04 
982D 85 0f? STA $0B 
982F A5 90 LDA $90 CHECK STATUS 
9831 D0 08 ~.NE MEr,G05 
9833 A4 0B LDY $0B 
9835 '.c A', A', JMF' $A',M ; ~lERGE LINE 
9838 ',c FA 97 MEFW0', JMP MEr\G02 ; DO NEXT L.INE 
983~. AD 60 98 MERG05 LOA MERGST ; F:ESET BASIC '~ARM 
983E 80 02 03 STA $0302 START 
9841 AD 6E 98 LDA MEI;:GST+1 
981,4 8D 03 03 STA $0303 
98',7 A9 2F LDA 1I$2F AND 'F:ESET DEFAULT liD' 
9849 8f) 2C 03 STA $032C 
98',(; A9 F:5 LDA II$F3 
981,[ 80 2D 03 STA $032D 
9851 AD 61 98 LDA FILENO 
9854 20 C3 FF JSR $FFC3 CLOSE FILE 
9857 20 CC FF JSR $FFCC RESET DEFAULT I/O 
985', 20 55 8A JSR OISf:01 DISPLAY ERRor, CHANNEL 
9850 ',c 74 A', JMP $A/,7', JUMP TO READY 
9860 60 MERGRT RTS 
9861 00 FILENO . BYT 0 
9862 91 MRGMES .~.YT $91,'MERGING: , ,$00 
9863 ',D 't5 
986C 00 
9860 00 00 MERGST .WOR 0 
986F , 
986F ;GET PARAMETERS AND L~[~K Fon 
986F ;ILlEGAL DEVICE. USED e,Y DIS'"', 
986F ;ONLY COMMANDS. 
986F , 
986F 20 04 E1 OF-Ar,S Jsr, fEI04 ;GEr FILENAME ETC 
9872 AS f?A LOA $M ;IS DEVICE DISf:? 
987'. C9 08 CMF' 11$08 
9876 90 05 E'.CC F'ARERR ;1'10 
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LOC CODE LINE 

9878 A5 B7 LDA $B7 
987A F0 04 BEQ PAF:ER 1 
987C 60 RTS 
987D A2 09 PARERR LDX H$09 
987F 2C • Bn $2C 
9880 A" ... 08 PARER1 LDX H$08 
9882 4C 37 A4 JMF' $A'.37 
9885 .END 

Abbreviated entry: O(shift)L 

Affected Basic abbreviations: None 

Token: Hex $EE,$13 Decimal 238,19 

Modes: Direct and program 

;FILENAME LENGTH 
;ZERO 

;ILLEGAL DEVICE 

;MISSING FILENAME 
;EEND ERROR 

Recommended mode: Direct only (there should be no program in memory). 

Purpose: To restore a Basic program after a NEW has been performed. 

Syntax: OLD 

Errors: None 

Use: OLD can be used if the program in memory has been wiped out using the 
NEW command. OLD will not work if DELETE was used to remove thewhole 
program or if a variable has been declared since the NEW. (In most cases, a 
syntax error will create a variable e.g. LI instead of L(shift)I will create the 
variable LI and give Syntax error instead of trying to list the program). 

Routine enllT point: $9885 

Routine operation: The first line is scanned until the end and the pointer to the 
next line is restored. The program is then re-chained and variable pointers are 
set. 

LOC CODE LINE 

9885 .LIB OLD 
9885 AS 2B OLD LDA $2B ; FIND THE END OF 
9887 18 CLC THE FIRST LINE 
9888 6'~ 0'. ADC H$0'. 
988A 85 57 STA $57 SET F·OINTER TO AFTER 
988C A5 2B LOA $2B LINE NUME'·ER 
982E 69 00 ADe 11$00 
9890 85 58 STA $57+1 
9892 A0 00 LOY 11$00 
989'. Bl 57 OLD01 LDA ($57), Y ; SEARCH LINE 
9896 F0 10 BED OLD02 ; IF ZERO, END OF LINE 
9898 A5 57 LDA $57 
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LOC CODE LINE 

989A 18 CLC 
9891:'. 69 01 AOC 11$01 INCREMENT POINTER 
9890 85 57 STA $57 
989F AS 58 LOA $57+1 
98A1 69 00 ADC 11$00 
98A3 85 58 STA $57+1 
98A5 IoC 910 98 JMP OL001 
98f18 A5 57 OL002 LOA $57 ; END OF LINE 
98AA A0 00 LOY 1l$00 FOUND 
98AC 18 CLC 
981'lD 69 01 ADC 11$01 
98AF 91 2P.. STA ($21:'.), Y SET NEXT LINE 
98B1 C8 INY POINTER 
98B2 A5 58 LOA $57+1 
98B4 69 00 ADC 11$00 
981:'.6 91 2B STA ($21:'.), Y 
981:'.8 4e F3 Blo JMP RES\,.'Ar, SET VARIABLE POINTERS 
9 BI'· 1'. .END 

Abbreviated entry: P(shift)O 

Affected Basic abbreviations: POKE - PO(shift)K 

Token: Hex $EE,$14 Decimal 238,2~ 

Modes: Direct and program 

Recommended mode: Program only 
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Purpose: To remove the last GOSUB entry from the stack, thus leaving the 
subroutine without changing the execution address. 

Syntax: POP 

Errors: Syntax error - if POP is followed by anything but a colon or 
end of line marker 

Return without GOSUB - if there was no GOSUB entry 

Use: POP can be used in Basic programs where the user wishes to return to, say, 
a menu from within a Basic subroutine. If a GOTO was used without POP, after 
approximately 24 runs the message Out of memory will occur as the GOSUB 
entries will still be active. Using the POP command removes that entry and any 
FOR ... NEXT loops active within the subroutine. 

Routine entry point: $98BB 

Routine operation: POP first checks for a syntax error. If there is none, the 
stack is scanned until the first non FOR entry is found. If it is a GOSUB, the 
stack pointer is set to that point and the GOSUB entry is removed. If it is not a 
GOSUB, the error message Return without GOSUB is displayed. 
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LOC CODE LINE 

98E?·B • LIE? POP 
98BE? F0 01 F'OP BEt! POPIT ;NULL CHAR 
981?D 60 RTS ; SYNTAX ERf<OR 
9BBE . , 
98BE A9 FF POP IT LOA It$FF 
98C0 85 4A STA $4i) ;MASK OFF 'FOR' 
98C2 20 8A A3 JSR $A38A ;FINO FIRST NON 'FOR' ENTRY 
98C5 C9 80 CMF' U80 ;OOSUS? 
98C7 F0 05 BEG! OOF'OF' ;YES 
98C9 A2 0C LOX H$0C 
98CB 4C 37 A4 JMP $A437 ;RETURN WITHOUT GOSUI? 
98CE , 
98CE 9A 00f'0f' TXS ;MOVE POINTER TO GOSUB 
98CF 68 F'LA ;REMOVE GOSUB ENTRY 
9800 68 PLA 
9801 68 PLA 
9802 68 PLA 
9803 68 F'LA 
9804 60 RTS 
9805 .END 

PRINT 

Abbreviated entry: '1' 

Affected Basic abbreviations: None 

Token: Hex $99 Decimal 153 

Modes: Direct and program 

Recommended mode: Either 

;OONE 

Purpose: To PRINT characters to the open CMD output channel (usually 
value three, which is screen). 

Syntax: Same as in the Basic command PRINT. 

Errors: As in the Basic PRINT. 

Use: This version of PRINT does exactly the same as the Basic PRINT except 
that a check has been made for the CTL command to be included. 

Routine entry point: $98D5 

Routine operation: See PRINT in Chapter 3. 

LOC CODE LINE 

9805 .LIB F'f<l NT 
9805 20 21 AB PRNT01 .JSR $AB21 ;f'RINT STRING 
9808 20 79 00 F'RNT02 JSR $0079 ; GET CUHRENT CHAR 
98DB F0 50 PRINTT I?EQ PRNT05 ;CARRIAGE RETURN 
9800 F0 5E F'RNT03 BEG! PRNT07 ;SEMICOLON 
98DF C9 A3 eMf' H$A3 ;TM? 
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LOC CODE LINE 

98E1 F0 61', !,,[Q TAE'. ;YES 
98U C? A6 CMF' tUM ;SF'C? 
98E5 18 CLC 
98<:6 F0 66 BEQ TAB ;YES 
98E8 C9 EE CMF' IUEE ;MINE? 
(lBEA D0 1', BNE F'RNT08 ;NO 
98[C A0 01 LDY »$01 
98EE E'.1 7A LDA ($7A), Y ;GET TOf:EN 
9BF0 C9 02 CMF' »$02 ;CTL? 
98F2 D0 0C !',NE F'RNT08 ;NO 
981'4 20 73 00 JSV, $0073 
98F7 20 73 00 JSR $0073 ;GET NEXT CHAR 
98FA 20 AB 88 JSR ClL ;DO CTL 
98FD ',C D8 98 JMF' F'RNT02 
9900 , 
9900 20 79 00 F'RNT08 JSF: $0079 ;GET CURRENT CHAV, 
9903 C9 2C CMF' 1I$2C l' '7 , , 
9905 F0 37 !',EQ F'RNT09 ;YES 
9907 C9 3B CMF' 1I$3B ;'; 1'? 
9909 1'0 61 E'.EQ TAE'.0', ;YES 
990B 20 9E AD JSR $A09E ;EVALUATE EXPRESSION 
990E 2't 0D BIT $00 ;WHICH TYPE? 
9(110 30 C3 BMI F'RNT01 ;STRING 
9912 20 DD BO JSR ~E'.DDO ;CONVERT FACIH TO STRING 
9915 20 87 B', JSR $B487 
9918 20 21 AB JSF: $ A!'. 21 
991B 20 3£'. AB JSR $AB3E', 
991E D0 !',8 BNE F'RNT02 
9920 A9 00 F'RNT04 LOA 11$00 
9922 9D 00 02 STA $0200,X 
9925 A2 FF LDX II$FF 
9927 A0 01 LDY 11$01 
9929 A5 13 LDA $13 
9'7'2B D0 10 BNE FT,NT07 
992D A9 00 F'RNT05 LOA »$0D ;CARRIAGE RETURN 
992F 20 47 A!', JSI( $AB47 
9932 24 13 BIT $13 
9934 10 05 !',PL F'RNT06 ;FILEII:>128 NO LF 
9936 A9 0A LDA 1I$0A :LINE FEED 
9938 20 ',7 AI'. JSV, $A!,J,7 ;F'RINT IT 
993B 49 FF F'RNT06 EOR II$FF 
993D 60 PRNT07 RTS 
993E , 
993E ;DECIMAL TA!'.LlJATOR 
993E , 
993E 38 PV\NT09 SEC 
993F 20 F0 FF J!3R HFF0 : GET CURSOF: PO'., 
99',2 98 TYA 
9943 38 !,EC 
994', E9 0A F'RNT10 SP,C 1I$0A ;MINUS 10 
97 /,6 130 FC I?,CS F'I,NT10 
9948 49 FF EOf:: II$FF 
994A 69 01 ADC 1I$0l 
99'.C D0 19 BNE TAP.01 
994E 
99'.E ;TAB AND SF'C 
994E , 
994E 08 TAB PHF' 
994F 38 SEC 
9950 20 F0 FF JSf, $FFF0 ; GET CUI\SOR POSITION 
9953 8', 0'1 STY $09 ;STORE IN TEMF' 
9955 20 9B !',7 Jsr( $B79B ;GET 1 "YTE PAR 
9958 C9 29 CMF' 11$29 ;' ) 1'? 
995(1 F0 03 BEQ TAB10 ;YES 
995C 4C 08 AF JMF' $AF08 ;SYNTAX ERROR 
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LOC CODE LINE 

995F 28 TAE'.10 PLP ; TAr. or~ SPC? 
9960 90 06 BCC TAB02 ;SPC 
9962 SA TXA ;TAB VALUE 
9963 ~". 09 SBC $09 ;MINUS COLUMN POSITION t:.J 

9965 90 05 BCC TAr.04 ;LESS THAN 
9967 AA TAB01 TAX 
9968 E8 TAB02 INX 
9969 CA TAB03 DEX 
996A D0 06 BNE TAB05 
996C 20 73 00 TAB0', JSR $0073 ;GET NEXT CHAR 
996F 4C DD 98 JMP PRNT03 
9(172 20 3B AB TAB05 JSR $AB3B 
9975 00 F2 I?NE TAB03 
9977 4C 1E AB JMP $ABIE 
997A .END 

Abbreviated entry: P(shift)U 

Affected Basic abbreviations: None 

Token: Hex $EE,$15 Decimal 238,21 

Modes: Direct and program 

Recommended mode: Direct 

; BACI{ TO PRINT 
;OUTPUT SPACE/RIGHT 

;ALWAYS 

Purpose: To list a Basic program to a disk file without line numbers. 

Syntax: PUT filename, d - where d is the device number (disk only). 

Errors: Illegal device - if the device number specified is less than eight 
Missing filename - if a null filename is specified 
Device not present - if no disk drive is connected 
Too many files - if ten files are already open 
Disk errors - at the end, the disk error channel IS read and 

displayed 

Use: PUT is used in conjunction with GET to allow the editing of Commodore 
assembler source files. PUT can also be used as an alternative save method for 
Basic programs so that they may be run by using the EXEC command. See 
EXEC for an example of use. 

Routine entry point: $997A 

Routine operation: The filename is read along with the device number and 
checks are made for missing filename and illegal device number. If these are OK, 
the file is then opened and each line is output using the Print tokens routine to 
the file. At the end of each line a carriage return is set and an extra carriage 
return inserted at the end of the file. The file is then closed and the disk error 
channel is read and displayed. 
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LOC CODE LINE 

997A . LIB PUT 
997A 20 6F 98 PUT JSH DF'AHS ;GET FILENAME PAr(AMETERS 
997D 20 4A 9A JSR PUTMES ; 'WRITING •• , 
9980 20 F8 99 JSR PUTOPN ,OPEN FILE 
9983 20 F0 99 JSR PUTOUT ,SET OUTPUT 
9986 20 33 A5 JSF~ $A533 ;RE-CHAIN PHOGRAM 
9989 A5 2B LDA $2B ,SET PROG POINTER 
998B 85 ~,F STA $5F ;TO START OF PROGRAM 
998D A5 2C LOA $2C 
998F 85 60 STA $60 
9991 A0 00 PUT02 LOY 11$00 ;ENO ()F PROGRAM? 
9993 Bl 5F LDA ($5F), Y 
9995 C8 INY 
9996 11 5F OHA ($5F),Y 
9998 F0 12 BEQ PUTENO ,YES 
999A A0 0" l.DY 11$0" ,POINT TO FIRST CHAR 
999C Bl 5F PUT03 LDA <S5F), Y 
999E F0 17 BEQ PUTNL ;END OF LINE 
99A0 30 3B BMI PUTTf: ,PRINT TOf(EN 
99A2 C9 22 CMP 11$22 ,IS IT A QUOTE? 
99A/. F0 29 BEQ PUTQT ;YES DO IT 
99A6 20 D~) FF PUT0" JSr( $FF02 ;F'RINT CHAR 
99A9 C8 INY ,SET TO NEXT 
99AA D0 F0 BNE F'UT03 ,DO NEXT (ALWAYS) 
9 '1(\ C , 
9<;'AC A9 00 PUT END LOA 11$00 ;CARRIAGE RETUr(N 
99AE 20 02 FF JSR $FF02 ;PRINT IT 
99B1 20 3A 9A JSH PUTCLS ,CLOSE FILE 
99B4 4C 55 8A JMP OISf(01 ,OISPLAY OISf( MESSAGE 
99B7 A0 00 F'lJTNL LOY 11$00 
99B9 Bl 5F LOA ($5F), Y ,GET LINf( LO 
99BB AA TAX 
99BC C8 INY 
99f?D B1 5F LOA ($5F), Y ,GET LINf( HI 
99BF 85 60 STA $60 ;STORE AS NEXT POINTER 
99Cl 86 5F STX $5F 
99C3 A9 00 LOA 11$00 ;CARRIAGE RETURN 
99C5 20 D2 FF JSH $FFD2 ,PRINT IT 
99C8 A5 90 LDA $90 ;STATUS 
99CA 00 E0 BNE PUTEND ;EXIT IF BAD 
99CC 4C 91 99 JMF' PUT02 
99CF , 
99CF 20 02 FF PUTQT JSR $FFD2 ,PF:INT IT 
9902 C8 INY ;NEXT P..YTE 
99D3 Bl 5F l.OA ($5F), Y ;GET BYTE 
9905 F0 E0 P.·EQ PUTNL ,END OF LINE 
9907 C9 22 CMF' 11*22 ;QUOTE? 
99D9 00 F" BNE PUlelT ;NO 
99DB F0 C9 BEQ PUT04 ;OUTPUT ANO DO NEXT 
9900 , 
9900 C9 EE PUTTf( CMF' II$EE ;MY T()f(EN? 
99DF F0 05 BEQ PUTTf( 1 ,YES 
99El 20 09 82 JSR PRIN09 ; T()f(EN TO TEXT 
99E4 30 03 f'.M I F'UTTf(2 ;ALWAYS 
9'7E6 20 E,>.A 82 F'UTTf(1 JSR PRIN03 ; CON'JERT '10 TEXT AND PRINT 
99[9 29 7F F'UTTf(2 AND 11*71' ,MASI: TOP F·Il 
99EE.'. AI. 49 LOY $"9 ,RESTORE .Y 
99EO ',C A6 99 JMP PUT0', ;SEND AND DO NEXT 
99F0 ; 
99F0 A6 B8 PUTOUT LOX $BS ;FILE NlJrlBER 
99F2 20 C9 FF .JSR $FFC9 ,SET OUTPUT 
99F5 B0 3C BCS PUTOP3 ,ERROR 
99F7 60 RTS 
99F8 d~ 00 F'UTOPN LOY 11$00 
99FA Bl BB PUTOF'l LOA (~t'.B), Y ; GET NAME BYTE 
99FC 99 00 02 STA $0200,Y ; STOF~E IT 
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LOC CODE LINE 

99FF C8 INY 
9A00 C4 B7 CPY $B7 ;t·.NO OF NAME? 
9A02 00 F6 BNE PIJTOF' 1 ;NOT YET 
9fl04 A2 00 LDX "$00 
9A06 BO 36 9A F'IJTOF'2 LOA PIJTSW,X ;GET E>.YTE 
9A0S' 99 00 02 STA $0200,Y ; STor~E IT 
9A0C E8 INX 
9A00 C8 INY 
9A0E E0 0 1, CPX HUI, ;OONE? 
9A10 00 1'4 BNE PUTOP2 ;NOT YET 
9A12 A9 61 LOA "$61 
C;'A14 85 B9 STA $B9 
9A16 8', B7 PUTOP4 STY $B7 ;FILENAME LENGTH 
9A18 A9 00 LOA "$00 
9A1A 99 00 02 SlA $0200,Y 
9A10 A0 02 LOY "$02 
9A1F 85 BB STA $BP.· ; F'OINTEF: 1..0 
9A21 84 Be STY $BC ; POINTER HI 
9A23 A9 0E LOA H$0E 
91'125 20 1'13 8A JSR GETN1 ;GET FILE NUMBER 
9A28 85 B8 STA $B8 ;FILEH 
9A2A 80 92 80 STA EXECNO ;FOR EXEC 
9A20 20 C0 FF JSR $FFC0 ;OPEN 
9~130 B0 01 Bes PUTOP3 ;ERROF~ 
9A32 60 RTS 
91'133 '.c F9 E0 F'UTOP3 JMF' $E0F9 ;OUTF'lJT ERROR 
9A36 2C 53 PUTSW .P',YT , ,S,W' 
9A3A , 
9A3A A2 03 PUTCLS LOX H$03 
9A3C 20 C9 FF JSR $FFC? ;OUTPUT TO SCREEN 
9A3F A2 00 LOX "$00 
91'141 20 C6 FF JSR $FFC6 ; INF'lJr FROM f(EYBOAF,O 
9(11,4 AD 92 8f) LOA EXECNO 
9A47 -4C C3 FF JMP $FFC3 ;CLOSE FILE 
9AI.A , 
9A4A 1'19 54 F'UTMES LOA "<F'MESSG ;F'OINTER TO MESSAGE 
9A1.C A0 9A LOY H}PMESSG 
9A4E 20 1E I'll'. JSR $ABIE ;F'RJNT MESSf~GE 
9A51 I,C C1 F5 JMP $F:,)Cl ;~'RINT FILENAME 
91'154 57 52 F'MESSG .BYT 'WRITING , ,$00 
9A5C 00 
9A5o .END 

RENUMBER 

Abbreviated entry: R(shift)E 

Affected Basic abbreviations: READ - RE(shift)A 

Token: Hex $EE,$16 Decimal 238,22 

Modes: Direct and program 

Recommended mode: Direct only 

Purpose: To renumber a Basic program in even line number steps. All RUNs, 
GOTOs, GO TOs, GOSUBs, and RUNs are renumbered if found. 
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Syntax: RENUMBER start,step - where start and step are values between ~ 
and 63999 (variables are not allowed). 

Errors: Syntax error - if the syntax above is wrong 
Syntax error - will occur in pass I if a number following any 

of the commands mentioned in 'Purpose' are 
<~ or >63999 

Undefined xxxxx in old line yyyyy - if a line does not exist 
Syntax error - will occur in pass 2 if the new line number IS 

greater than 63999 

Use: RENUMBER is useful for opening up program lines for the insertion of 
more lines or just making the program tidy after it is finished. All commands 
that contain line numbers will be changed so that the new line number is 
inserted: 

RUN xxxxx 
GOTO xxxxx 
GO TO xxxxx 
GOSUB xxxxx 
THEN xxxxx 
ON exp GOTO xxxxx,xxxxx .... . 
ON exp GOSUB xxxxx,xxxxx .... . 

Routine entry point: $9A5D 

Routine operation: The start and step are read in and Syntax error is output if 
they are out of range. Pass I is displayed and performed. At each occurrence of a 
branch as above, the routine will print a '.' character. If the line does not exist, 
the error message Undefined xxxxx in old line yyyyy will be displayed and 
replaced with the number 65535 (illegal). This is done throughout the program 
until the end is found. Then pass 2 is displayed and the line numbers are changed 
to the new values. Note: If Syntax error is encountered in either of the passes, 
the renumber process will be stopped but the program will be partly renumbered 
and thus will not run. 

L.OC CODE l..INE 

9A50 .LIB RENUMBER 
cNi50 20 6E', A9 RENur1P.. JSF: H,9bB : GET STAIn 
9A60 AS 1 '.f LOA $1'. ;LSE'. 
9M2 8D DB 9(" STA RENsra ;STOF:E IT 
9A65 AS 15 LDA $15 :MSE'. 
9(>,67 BD 09 9A STA RENSRT+l ;STORE IT 
9AUl 20 FO AE JSR $~'EFO ;SCAN , , , 
9MD 20 6E'. A9 JSR $A96B ; GET STEP 
':?A70 AS 1 '. LOA $1'. ;LSB 
9(,72 8D DA 9A STA r(ENSTP ;STORE IT 
9f~75 A5 15 LOA $15 ;~lSB 
9(.77 80 DB 9A STA RENSTF'+l ;STOF:E IT 
9(\7A 20 8E A6 JSR $A68E ;SET CHARGET POINTER 
9(.,70 20 Be 9A JSR RENMSI ;SEND PASSt MESSAGE 
9,'80 I.C 35 9B JMP RENF'Sl ;PASS 1 
9(,~13 20 BE A6 RENU01 JSR $A6BE ;SET CHARGET POINTEr< 
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LOC CODE LINE 

91'\86 20 92 9(,) JSR RENMS~~ ;SEND PASS2 MESSAGE 
9A89 ftC E9 9A JMP RENPS2 ;00 f'ASS 2 AND END 
9ABC 
9A8C ;TELL USER WHAT WE Af<E DOING 
9A8C ; 
9A8C A9 99 RENMSI LOA II<PSIMES ;POINT TO 
9A8E A0 9A LOY II>PSIMES ;MESSAGE 
9A90 00 04 BNE RENMS3 ;SEND IT 
9A92 A9 AB RENMS2 LOA II{PS2MES ;POINT TO 
9A94 A0 9A LOY II>F'S2MES ;MESSAGE 
9A96 4C IE AE.'. RENMS3 JMP SABlE ;OUTPUT MESSAGE 
9(.)99 , 
9AY9 2A 2A PSIMES .E.'.YT '.;.:.;.:.;.:.;0: PASS 1 ***l!',$0D,$00 
9AA9 00 
9f',AA e0 
9Af.!!? 00 PS2MES .BYT $00, ';"",l!l! PASS 2 ;o;l!;o;l! , , $00, $00 
9MC 2A 2A 
9ABC 00 
9riBD 00 
9ABE 00 RENILL .BYT $00, 'UNDEFINED ' ,$00 
9MF .,." ,J,J 4E 
9A(;9 00 
%CA 20 49 RENILl .BYT , IN OLD LINE , ,$00 
9A07 00 
9(iDB , 
';'AD8 ; VAR I AE.'.LES USED 
9A08 , 
9(iD8 00 00 RENSRT .WOR 0 ;START OF RENUME'.ER 
9AOA 00 00 RENSTP .WOR 0 ;RENUMBER STEP 
9AOC 00 00 RENLNf( .WOR 0 ;POINTER:START OF " 9ADE 00 00 RENLNO .WOR 0 ; F'OINTER: START OF LINE 
9AE0 00 00 REtlUST • wm:: 0 ;WARM STAfn STORE 
9AE2 00 RENLEN .Bn 0 ;LENGTH:JUMP II 
9AE3 00 f,ENLNI .BYT 0 
9AE4 00 REN"T~·L .BY! $00 ;DUMMY 
9AE5 89 .BYT <f89 ;GOTO 
9AE6 8A .BYT $8A ;RUN 
9AE7 8D .BYI $80 ;GOSUB 
9AE8 A7 .E.'.YT $A7 :THEN 
9flE9 RUNT "1 :TOI(EN VALUE OF MY F:I.JN 
9AE9 , 
9("E9 :I'ASS 2 
9AE9 , 
9AE9 20 2A 9£? RENPS2 JSR RENU02 ;GET NEXT BYTE 
9AEC A0 00 RENF'S3 LOY 11$00 
9AEE Bl 7t~ LDA (f.7Al,Y ; GET BYTE 
9AF0 80 DC 9A STA RENLNf: ;NEXT LINE LO 
9flF3 C8 INY 
9AF'. Bl 7A LOA ($7A), Y ;GET BYTE 
91'1F6 80 DO 9A STA RENLNI:+1 ;NEXT LINE HI 
9AF9 AD 08 9A LOA RENSRT ;GET LINE NUMBER LO 
9AFC C8 INY 
9AFD 91 7A STA ($71'1), Y ;STORE IT 
9AFF AD 09 9A LDA RHISRT+l ;HI 
9B02 C8 INY 
9B03 91 7A STA ($7A),Y ; STOf<E IT 
9B05 18 CLC 
9F.06 AD DB 9A LDA RENSRT ;GET LINEII LO 
9B09 60 OA 9A AOC I~ENSTP ;ADO STEP 
9F·0C 80 08 9A STA RENSRT ; STOf<E IT 
9B0F flO 09 9A LOA RENSRT+l ;HI 
9B12 6[) DB 9A AOC RENSTP+l ;ADD STEP 
9B15 80 09 9A STA RENSRT+l ;STORE IT 
9BIB AD DO 9A LOA RENLNf{+l ; GET LINt{ HI 
9E.'.lB F0 0A BEQ RENUXT ;ZERO, END OF PROG 



Extended BASIC - A Complete Package 195 

L()( COr)E L.INE 

91?1D 85 7B STA $7B 
9EHF AD DC 9A LOA RENLNf( ;GET LO 
9B22 85 7A STA $7A 
9B24 I.C EC 9A JMF' RENPS:5 ;flND AGAIN 
9B27 4C 74 A4 RENUXT JMP $A474 ;E?ACf( TO 'READY' 
9B2A 

; SUBFWUT I NE 9B?A TO GET NEXT CHAr( 
9B2A ; WITHOUT SCANNING PAST SPACES 
9P..2A , 
9B2A E6 7A RENU02 INC $71"1 ;BUMP LO 
9B2C 00 02 BNE F:ENI.J03 
9B2E E6 7B INC $7B :BUMP HI 
9B30 A0 00 RENU03 LOY IU\lI0 ; SET INDEX 
QB32 1:>.1 71"1 LOt'l ($7A),Y ;GET BYTE 
9B3 /• t,0 RTS 
9B35 
9B35 ;PASS 
9I?35 

RENPSl n~3~; 20 21"1 9~, JSR RENU02 ;GEl BYTE 
9B38 20 2A 9B ,JSR RENU02 ; GET BYTE 
~'B3B D0 03 E?,NE RENP01 ;NOT END or F'ROG 
9E?,30 '.c 83 9A JMP RENU01 ;ENO OF PROGRAM 
9B40 AS 7A RENP01 LDA $7A .~GE\ POINTEr, LO 
9B'.2 SO OE 91"1 STA RENLNO • rOF .. E IT 
9B45 A5 7B L.DA $7B :HI 
91?,1.7 80 DF 91"1 STA RENLNO+l ;STOI~E IT 
9B4A 20 2A 9E?, JSH HENU02 :GET BYTE 
9B'.D 20 21"1 9B JSH RENU02 ;GET BYTE 
9E?50 20 2A 9B RENP02 Jsr, HENU02 : GET P,·YTE 
'iB53 C9 00 RENP12 CMP '1$00 ;END OF LINE? 
9P..55 F0 DE BEel REtlPSl. ;YES 
9B57 C9 EE CMF' II$EE :MY Tm:EN? 
9BS9 1"0 29 F.EQ HENP0~) ;YES 
9B5E'. C9 2:~ CMP 11$22 :UUOTES7 
9F.5D F0 ifl E?EQ HENP04 
9B5F AA TAX 
9E?·60 l\l1 EE BPL RENP02 :NOT A IOf(EN 
9B62 1'12 0'. LOX 11$0 /• ;l.OOP TEST HlI<ENS 
9B64 OD Elf 91"1 HEtlP03 eMF' HENTP..L.,X ;CHANGE IT'? 
9£'.6 7 F0 22 BEQ RENF'06 ;YES 
9869 CA DEX 
?B6A 00 F8 BNE REtW03 ;DO NEXT 
91'·6C C9 CB eMf" II$CB ;IS IT 'GO'? 
9E?6E 00 E0 BNE RENP02 ;NO 
9B70 20 73 00 JSR $0073 ;NEXT CHAF:ACTEH 
9B73 C9 AI. eMF' II$At. ;IS IT 'TO'? 
9B75 D0 DC BNE RENP12 ;NO 
9B77 F0 12 BEQ RENP06 ;YES 
9B79 :!0 21"1 98 r~ENf'04 JSH RENU02 ;GET BYTE 
9B7C 1"0 B7 e·EQ RENPSl ;END OF LINE 
987E C9 22 CMP 11$22 ;IS IT QUOTES? 
9B80 F0 CE BEQ F:ENF'02 ;YES, DO NEXT 
9B82 D0 F5 BNE RENf'04 ; ALWAYS 
9B84 20 2A 9B RENP05 JSR RENU02 ;GET BYTE 
91>.87 C9 01 CMF' IIHUNT ;F:UN TOI(EN? 
9B89 D0 C5 BNE RENP02 ;NO 
91>.81>. . 
9B8!? ;DNE OF THE FIVE Tm(ENS HAS BEEN 
9B8!? ; FOUND. 
988B , 
91>.8B A9 2E r~ENP06 LOA II' • ;TELL USEr, DOING 
91>.80 20 0" "- FF JSR $FFD2 PRINT IT 
9B90 20 73 00 JSR $0073 GET NEXT CHAR 
?1>.93 90 03 BCC RENP56 IS A NUMBER 
91>.95 4C 62 9C JMP RENlJ04 CHECI( FOF~ 

, , , 
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U)C CODE" LINE 

9['.98 A5 7A RENPS6 LOA $7A ;GET POINTER LO 
9B9A 80 DC 9A STA RENLNK ;STORE IT 
9B90 AS 7['. LOA $7B ;HI 
9B9F 80 DO 9A STA RENLNf{+1 ;STORE IT 
,/BA2 M 00 LOY 11$00 
9BA4 B1 7fl RENP07 LOA ($7A),Y ; GET BYTE 
9BAb C8 INY 
9P..A7 C9 30 CMP 11$30 ;LESS THAN '0'1 
9e.A9 90 0', BCC RENP08 ;YES 
9BAB C9 3A CMP 1/$3A ; NUf'IERIC1 
n.M 90 FO::-• .J BCC RENP07 ;YES 
9BAr 88 RENF'08 DEY 
9BB0 88 DEY 
9BB1 BC E2 9A STY RENLEN ;STOf(E LENGTH 
9B[,,1, AS 7A LDA $7A 
9BB6 D0 02 BNE RENU05 
9BB8 C6 7B DEC $7['. 
9BM C6 7A RENU05 DEC $7A 
9BBC 20 73 00 JSR $0073 ;GET CHARACTER 
9BBF 20 6['. A9 JSf< $A96B ;GET LINE NUMHER 
9BC2 20 6C 9C JS~: F:ENF'18 ;CALCULATE NEW NUMBER 
9BC5 AD DE 9A LOA f(ENLNO ; RESTOf(E START or LINE 
9BCB 85 7A STA $7A ;LO 
9BCA AD Dr 9A LOA RENLNO+1 
nCD 85 7B SUI $]B ;HI 
9Bcr 20 2A 9('. JSf( RENU02 ; GET LINE" LO 
9H02 85 1 " STA $1', ;STORE IT 
9B04 20 2A 9B JSR RENU02 ;HI 
9B07 85 15 STA $15 ;STORE IT 
9B09 A2 00 LDX 11$00 
9BDB 20 2A 9P. RENF'10 JSF: RENU02 ; GET BYTE 
9BDE. ',8 F'IlA 
9l'.OF M5 7A LOA $7A :REACHED NU~IBER? 
9BEl CD DC 9A eMF' RENl.NI( 
9BE4 00 07 l'.NE F:ENP50 ;NOT YET 
9BE6 AS 7B LOA $7B 
9BE8 CO DO 9A CMF' RENLNI(+l 
9BEB F0 07 BED f<E.NF'51 ;YES 
'?BED 68 RENP50 Pl.I' 
?BEE 90 00 02 STA $0200,X ;STORE B~·TE 

9BFl E8 INX 
9Br2 00 E7 BNE RENF'10 ;ALWAYS 
9BF', 68 RENPSl F'LA 
9BFS (10 00 LOY 11$00 
9BF7 B9 00 01 F:ENPII LOA $0100,Y ;GET NEW LINE" 
9[,.FA r0 07 BEQ RENP13 ;END OF SIRING 
'lBrc 90 00 02 STA $0200,X ;STORE IT 
9BFF C8 INY 
~~C00 E8 INX 
ge01 D0 F', [,.NE RENP11 ;ALWAYS 
9C03 8C E3 9A RENP13 STY RENLNI 
9C0l~ AD E2 9A LOA RENLEN ;GET LENGTH 
9C09 18 CLC 
9C0A 65 7A AOC $7A ;AOD TO POINTER 
9C0C 85 7A STA $7A ;STORE IT 
9C0[ A5 7['. LOA $7B ; III 
9C10 67 00 AOC "$00 
9C12 85 71.'. STA $7B 
9C14 20 2A 9B RENP14 JSR RENU02 ~GET [,.YTE 
9C17 90 00 02 STA $0200,X ;STORE IT 
9CIA F0 03 BEQ RENP1S ~ENO OF LINE 
9CIC E8 INX 
gel0 00 F5 [,.NE RENF'l " ~ALWAYS 
9CIF 8A RENP15 TXA 
9C20 18 CLC 
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LDt: CODE LINE 

9C21 69 05 AOC "$05 ; INCREASE E'·UFFER POINTER 
9C23 85 0E? STA $0E? ;ANO STORE IT 
9C25 AD 02 03 LOA $0302 ; GET WARM START LO 
9C28 80 E0 91'1 STA RENUST ;STORE IT 
9C2E'. AD 03 03 LOA $0303 ;HI 
9C2E 80 El 91'1 STA RENUST+l ;STORE IT 
9C31 A9 40 LOA "<RENF'16 ;SET WArm STAra 
9C3J 80 02 03 STA $0302 ; VECTOR TO RETURN 
9C36 A9 9C LOA ">RENPI6 ; TO PROGRAM 
9C38 80 03 03 STA $0303 , AFTER MAf(!NG CHANGE 
9C3P· A4 0B LOY $0B ;GET BUFFER POINTER 
9C30 4C A4 I'll. JMF' $1'1 /.1'1'. ;CHANGE LINE 
9C40 AD E0 9A RENF'16 LOA RENUST ;RESTor~E WARM 
9C'.3 80 02 03 STA $0302 ;START VECTor, 
9C46 AD E1 91'1 LOA RENUST+l 
9C'.9 8D 03 03 STA $0303 
9C4C CE E3 91'1 DEC R[NLN1 
9C'.F AD E3 91'1 LDA RENLN1 ;MOVE TO END OF 
9C52 18 CLC ;NEW LINEIl 
9C53 60 DC 91'1 ADC ~:ENUW 
9C56 85 7A STA $7A 
'7'C58 flD DO 91'1 LDA RENLNf:~1 
9C5E? 69 00 AOC "$00 
9C50 85 7E? STA $7P.. 
9C5F 20 73 00 JSR ~0073 ;GET NEXT CHAR 
9C62 C9 2C RENU0'. eMF' II' , ;IS IT A CmlMA? 
9C64 F0 03 E'.[Q F:ENF'17 ;YES 
9C66 4C 53 9E? JMF' RENF't2 :TRY NEXT CHAR 
9C69 4C 8E? 9P. RENP17 JMP RENF'0b :00 Nf:XT LINEII 
9C6C , 
9C6C ; CAl. CLJl.ATE NEW LINE IIUME>.Er~ 
9C6C , 
9C6C 20 8E A6 RENf' tel JSR $A68E ;SET CHAfWET F'OINTER 
9C6F AD D8 91'1 LOA RENSRT ;SET LINE NUME'.ER 
9C72 85 63 STA $63 
9C7'. r,o 09 9A LOA RENSRT~1 
9C77 85 62 STA $62 
9C79 20 21'1 9E? RENF'19 JSR ~:ENIJ02 ;GET (,·YTE 
9C7C 20 2A 9E? Jsr~ RENIJ02 ; GET BYTE 
9C7F 00 '.1 (,·NE r~ENP20 ;NOT END OF PRDG 
9C81 1'19 9D LOA "$90 
9C8:5 20 02 FF .JSR $FF02 
9C86 1'19 20 LOA 11$20 ;FL.!)G ERFWF: 
9C88 20 02 FF JSR $FFD2 
9C8E? A9 BE LOA IVRENILL 
9C80 A0 91'1 LOY Il:>RENILL 
9C8F 20 IE AE'. JSR $ABIE ;F'RINT 
9C92 A5 15 LOA $15 
9C9'. A6 14 LDX $14 
9C96 20 CD BD JSR $BDCO ;PRINT NUME'.ER 
9C99 A9 C(') l.DA II<RENIL1 
9C9(>' 1'10 91'1 LOY ">RENIU 
9C9O 20 lE AE? JSR $AE'.lE ;PRINT 
9CA0 AD DE 91'1 LOA RENLNO 
9CA:~ 85 FE>. STA $FE'. 
9CA5 AD OF 91'1 LDA RENLNO+l 
9CM! 85 FC STA 'FC 
9CAA A0 01 LOY "$01 
9CAC E'.1 FB LOA ($F(>'),Y 
9CAE AA TAX 
9CAF C8 INY 
9CE'.0 Bl FB LOA ($FB), Y 
9CB2 20 CD BO JSR 'BoCO PRINT LINE NUMBER 
9CB5 A9 0D LOil "$00 CARRIAGE RETUFm 
9CB7 20 02 FF JSR $FFD2 PRINT IT 
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U)C CODE LINE 

9CP..A A9 FF LOf~ ttHT ;ILLEGAL LINE NUMBER 
9CP.·C 85 63 STA $63 ;65535 
9CBE 85 62 STA $62 
9CC~ 30 0E !,.MI RENF'21 ;ALWAYS 
9CC2 20 2A 9B RENF'20 JSR F:ENU02 ;GET BYTE 
9CC5 C5 14 CMF' $1.4 ;SAME AS LINE"? 
9CC7 00 10 BNE F:ENF'22 ;ND 
9CC9 20 2A 9B JSR r,ENU02 ;(;ET BYTE 
9CCC C5 15 CMF' $15 
9CCE 00 0C !,.NE m:NF'n ;NO 
9CD0 A2 90 RENF'21 LOX 11$90 
9C02 38 SEC 
9C03 20 49 BC JSR $BCI,9 ;CDNVERT LINE 
9CD6 ftC Dr !,.D JMF' 1BDDr ; NUMBEr, TO 
9CO'7' 20 2A 9B RENF'22 .JSR '~ENU02 :GET BYTE 
9COC A5 63 F:EtWn LDA $63 ; BUMF' NEW 
'ieDE 18 CLC ; NUME'.ER E'.,( 
9CDr 60 Ofl 9A ADC RENSH' :STEr' 
9CE2 85 S3 STA $63 
9CE4 A5 62 LDA *62 
9CE6 6D DB 9(1 AOC F:ENSTP -1 
9CE9 85 6''> STA $62 
'iCEI? 20 2A 9e. RENF'2 1, JSR RENU0:? ;GET f'·YTE 
9CEE D0 n'. gllE r,EIW~!4 :NOT END OF 
9CF0 F0 B7 P.H] Rr:NF'l(.~ :M.WAY':' 
S'CF2 .END 

REPEAT and ~ 
Abbreviated entry: REPEAT RE(shift)P 

RUN R(shift)U 

Affected Basic abbreviations: None 

Tokens: REPEAT 
RUN 

Hex $EE,$17 
Hex $EE,$~I 

Decimal 238,23 
Decimal 238, I 

Modes: Direct and program 

Recommended mode: Either 

fiSCI I 

LINE 

LINE 

Purpose: REPEAT is the opening boundary of a REPEAT. .. UNTIL loop. 
R UN is the same as Basic R UN except the REPEAT stack pointer is cleared. 

Syntax: REPEAT 
RUN [line number] 

Errors: REPEAT - Out of memory - if more than 6 I nested 
REPEAT loops are active 

RUN as in Basic RUN 

Use: REPEAT ... UNTI L is a very powerful looping method. For example: 

I~ REPEAT:GET A$:UNTIL A$="" 
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will pause until the space key is pressed. The Basic version would be: 

1~ GET A$:IF A$<>" " THEN 1~ 

The method is very simple to understand. It means REPEAT do something 
UNTIL done. The REPEAT ... UNTIL loop does not use any of the processor 
stack for its storage; the RAM behind the Basic ROM is used. This enables 
more complicated calculations than a FOR ... NEXT loop which takes up a 
valuable 18 bytes of the stack. 

Routine entry point: REPEAT $9CF2 
RUN $9D19 

Routine operation: REPEAT checks for its stack being out of memory. If it is 
not then the command pointer and current line number are stored in the 
REPEA T ... UNTIL stack and the stack pointer bumped (decreased) by 4. RUN 
just sets the REPEAT stack pointer to zero and executes the normal RUN. 

l.OC CODE LINE 

9CF2 .LIB REPEAT 
9CF2 AD 24 9D REPEAT LDA REF'ESf( 
9CF5 C9 F0 CMF' 11240 
9CF7 D0 03 BNE REF'E01 
9CF9 ',c ;35 A', JMF' $AI,35 
9CFC AA REPE01 TAX 
9CFD A5 7A LOA $7A 
9CFF 90 00 B~ STA $BE00,X 
9D02 A5 7B LOA $7B 
9D04 90 01 BE STA $BE01,X 
9D07 A5 39 LOA $39 
9D09 90 02 BE STA $BE02,X 
9D0C AS 3A LOA $3A 
900E 90 03 BE STA $BE03,X 
9D11 8A TXA 
9012 18 CLC 
9013 69 0', ADC 11$04 
9015 80 2', 90 STA REF'ESf: 
9018 60 RTS 
9019 , 
9019 A9 00 RUN LOA 11$00 
901B 80 24 90 STA REPESK 
901E 20 79 00 JSR $0079 
9D21 4C 71 A8 JMF' $A871 
9D24 , 
9024 00 REF'ESf( .I?YT 0 
9025 .END 

SORT 

Abbreviated entr}': S(shift)O 

Affected Basic abbreviations: None 

Token: Hex $EE,$18 Decimal 238,24 

: GET STACf( POINTEr~ 
;ROOM ON STAGf:? 
;YES 
;'OUT OF MEMORY' 

;STACf: POINTER 
;COMMAND ADDRESS LSB 
; STor~E IT 
;MSB 
;STORE IT 
; CURRENT LINE II LSB 
;STORE IT 
;MSB 
;STORE IT 
;INCREASE STACK 
;POINTER BY 
;4 

;CLEAR REPEAT STACf( 

;GET LAST CHAR 
;RUN 
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Modes: Direct and program 

Recommended mode: Either 

Purpose: To sort a string array into alphabetically ascending order. 

Syntax: SORT string array name. The string array name must be lor 2 bytes 
long, this being the characters of the name (without the $ character) 

Errors: Syntax error - if no name is specified 
Array not found - if the string array specified does not exist 
Incorrect dimension - if the string array specified has more 

than one dimension 
Insufficient elements - if the string array has only I element 

Use: SORT is a bubble sort routine that will sort a string array so that all of the 
strings in the array can be read in alphabetically ascending order. For example: 

A$O 
~ TEST 
I SORT 
2 NAME 
3 BUBBLE 
4 AFTER 
5 READING 
6 READ 

After SORT A 
AFTER 
BUBBLE 
NAME 
READ 
READING 
SORT 
TEST 

Routine entry point: $9D25 

Routine operation: The array name is first read in and stored away in the Basic 
format for string arrays. The array storage area is then scanned for that array, 
and if not found the message Array not found is displayed. If the array is found 
the number of dimensions is checked, and if more than one dimension the 
message Incorrect dimension will be displayed. If that is OK the dimension is 
checked, and if it is only one value the message Insufficient elements is 
displayed. If all checks are OK the array is then sorted. 

The method of the sort is rather complicated, and anyone wishing to know 
how it is done can follow the assembly listing or refer to Library of PET 
subroutines written and published by Nick Hampshire, from where the original 
routine was taken. 

LOC C,lDE LINE 

902:; .L1E.'. SORT 
9025 20 79 00 SORT JSR $0079 ; GET 1ST CHAF~ NAME 
9028 80 Fg 9E STA CA ;STORE IT 
9D2B 20 73 00 JSR $0073 ;GET 2ND CHAR 
902E 08 PHP 
902F 09 80 or<A "$80 SET HIGH BIT 
9031 80 Fl 9E STti C~. STORE IT 
9034 28 PLP NULL 2ND? 
9035 F0 06 SEQ SORT00 YES 
9D37 20 73 00 .JSR $0073 CHARGET For< NEXT COMMAND 
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l.(}c CODE LINE 

9D3A '.C 't2 90 JMF' SORT01 
9D.3D A9 80 SORT00 LOA 11$80 
9D~F 8D Fl 9E STA CB 
9042 , 
9D'.2 A5 2F SOF:T01 U)A $2F ;8ET POINTEr, 
90'.4 85 22 STA $22 ; TO ARRAY 
9046 A5 30 LOA $2F+l 
9D/.8 85 23 STA $22+1 
9D4A , 
'7'D4A A5 22 80RT02 LOA $22 ;ENO OF ARRAYS? 
9D4C C5 31 CMF' $2F+2 
904E 00 0B BNE SOHT03 ;NO 
9D50 AS 23 LDA $22+1 
9[)~;2 C5 32 CMF' $21'+3 
905'. 00 05 BNE 80RT03 ;NO 
9D~~6 A9 00 l.OA 11$00 ; (if,RAY NOT FOUND 
9D58 '.C 9B '7E .JMP SORT21 
9D5P, , 
905B A0 00 SORT03 LDY 11$00 
9050 P,1 22 L[)A ($22),Y 
903F CD F0 9E CMF' CA ;NAME CORRECT? 
9D62 00 08 BNE SORT04 ;NO 
9D64 C8 INY 
9065 Bl 22 LOA ($22),Y 
9D67 CD F1 9E eMF' CB 
9D6A F0 lE BED SORT05 ;YES 
9D6C , 
906C A0 02 SOfa04 L[)Y "$02 ;A[)O LENGTH OF ENTRY 
906E Hl 22 LOA ($22), Y ; TO POINTER AND 
9070 80 FA 9E STA TEMP ; CHECf( NEXT 
9073 C8 INY 
'7'07'. Bl 22 L[)A ($22), Y 
9076 8D FB 9E STA TEMF'+l 
9079 18 Cl.C 
907A A5 22 LOn $')'"' <.- .. 

907C 6D FA 9E M)C TEMP 
9D7F 85 22 STA V'') 
9081 (~5 23 LDA ~22+1 

9083 6D H· 'iE ADC TEMP q 
9086 85 23 8TA $22+1 
9D88 90 C0 BCC SOr\T02 ;ALWAYS 
9D8A 
908A A0 0'. SORT05 LDY 11$0'. 
9D8C ~'·1 22 LD{) (*22), '( ; GET AFmAY DIMENSION 
9D8E C9 01 CMF' 11$01 
9[)90 F0 0~i P.ED SOF:T06 :ONL.Y 1 DIMENEION 
9D92 A9 01 LDA "$01 ; INC()RI~ECT Dl~lENSION 
9[)94 4C 9P, 9E -IMP SORT21 
9097 , 
'1'[)97 A0 0~:j SOfn06 LDY 11105 
9D99 B1 2~~ LDA ('$22), Y :13EI t·lur1BEri OF ELF.:r·lEN 13 
9D9!' SD F3 9E STA NOOFE+l 
9D9E C8 INY 
<;.'D9F !'o1 22 LDA (*~~2),Y 
90(11 8::> F2 9E STA NOOFE 
90A4 AO F3 9E L.OA NOOFE+l ;ENOlJGH ELEMENTS? 
9DA7 D0 0C BNE SOF:T07 ;YES 
90A'1' ~I[) F2 9E LOA NOOFE 
9DAC C9 02 CMF' "$02 
9[)AE E'.0 05 Bes SOfa07 ;,(£5 
'iDP..0 '·19 02 LDA "*02 ;TOO FEW ElY;IENTS 
9DE'.2 '.c 9B 9E JMF' SORT21 
9DB5 , 
9D[>·5 AD F2 9E SOf.:T07 LDA NOOFE ;SET COlJNTDOlm 
9['B8 80 F4 9E STA NOOFC ; FOR NUMBER OF 
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LOC CODE LINE 

9DBB AD 1"3 9E LOA NOOFE+l ; MAIN SORT LOOPS 
9DBE 8D F5 9E STA NOOFC+l 
9DCl 

SOfa08 9DCI A9 00 LDA 11$00 ;MAIN LOOP OF SORT 
9DC3 80 FC 9E STA FLAGS ;RESET SWAP FLAG, 
90C6 8D F8 9E STA COUNT ; AND ILOOF' COUNT 
9OC9 80 F9 9E STA COUNT+l 
90CC CE F'. 9E DEC NOOFC ; DECREASE OLOOf' COUNT 
90CF AD F4 9E LOA NOOFC 
9002 C9 FF CMP II$FF 
9OD', 00 03 BNE SORT09 
9OD6 CE F5 9E DEC NOOFC;+l 
9DD9 ; 
9D09 AD F5 9E SORT09 LOA NOOFC+l ;ENo OF SORT? 
9DoC 00 06' BNE SORTl0 ;NO 
90DE AD F4 9E L.DA NOOFC 
90El 00 01 BNE SORTl0 ;NO 
90E3 60 RTS ;YES, DONE 
9OE'. ; 
9OE4 18 SOf<T10 CLC ; SET $24 TO $22+7 
?oE5 A5 22 LOA $22 
9OE7 69 07 AOC 11$07 
'lOE9 85 2'. STA $2'. 
9OEl'. A5 23 LOA $22+1 
9OEO 69 00 AoC 11$00 
90EF 85 25 STA $24+1 
90Fl ; 
90FI A0 00 SORTlI LDY 11$00 ;INNER LOOP 
9DF3 131 24 LOA ($24),Y ;GET LENGTH, ADDRESS 
9OF5 8D F6 9E STA LEN 1 ; OF 1ST STRING 
9DF8 C8 INY 
9DF9 !H 2'. LDA ($2',),Y 
9DFB 85 FB STA $FB 
9DFO C8 INY 
90FE Bl 24 LOA ($2'.). Y 
9E00 85 Fe STA $FB+l 
9[02 CB INY 
9E03 131 24 LDA ($24), Y ; GET LENGTH, ADDf(ESS 
9E05 80 1"7 9E STiI LEN2 ; OF 2ND STRINO 
9F.08 C8 INY 
9E09 IH 2'. LDA ($2 /,), Y 
9E0P.. 8" .J ro STA $FD 
9E00 CB INY 
9E0E EH 24 LDA (f;21,), Y 
9£10 85 FE 5TA $1"0+1 
9E12 AE F7 9£ LOX LEN2 : LEN (Sm2) '-0? 
9E15 1"0 53 E.'.EQ SORTl7 ;YES, ~ON'T SWAP 
9E17 (IE F{; 9E L[)X LEN! ;LEN(STr(1 ),,~? 
9EIA 1"0 ;!8 E.'.EQ sora II> ;'([8, SWAP THEM 
9EIC 1\0 00 LOY 11$00 
9EIE 131 FB SORT!2 LDA ($FB),Y ;COMPARE $FB 
9£20 01 FO CMP ($FD),Y ; I.JITH $FD 
9[22 1"0 05 BEla SOlH13 ;SME 
9£21, 90 1,4 BCC SORT17 ;[)IFFERENT, ~ON'T SWAP 
9E26 ',c '.'t 9E .JMP SORT1" ;DIFFERENT, SIMP 
91::29 ; 
9E~!9 CO SORT13 INY ;LENGTH"256? 
9E21\ F0 3E E.'.EQ SORT17 ;YES, DON'T SWAP 
9£2C CC F6 9£ CPY LENI ;END OF STR1? 
9E2F 90 0'. E.'.CC SORTl4 ;ND, CUEC.: STR2 
9E31 F0 07 E.''[(;1 SORT15 IrES 
9E33 B0 05 Bes SORT15 ;ALWAYS 
9£35 ; 
9E35 CC F7 9£ SORTl4 CPY LEN2 lEND OF STR2? 
9E38 90 E', Bee sora 12 ;NOT YET 
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LOC CODE UNE 

9[3A , 
9E3n nO F6 9E SDRT15 LOA LEN! ,LENl"LEN2? 
9E30 CD F7 9E· CMf" LEN2 
9[J.0 Fe 28 BEQ SOra!7 ,YES, DON'T SWAP 
9E/,2 90 26 BCC SORT17 ;NO, LEN1<LEN2 
9E',I, , 
9E/,I, A0 00 SORT16 LOY 11$00 ,SWAP, STRl"STR2 
9[/,6 AD F7 9E LOn LEN2 , MID VICE VERSA 
9E/,9 91 2'. STA ($24),Y 
9E/,B C8 INY 
9E',C 1)5 FO LOA $f.'o 
9E',E 91 2', STA ($2 /,),Y 
9F.50 C8 INY 
9E51 n5 FE LDA $FO~1 
9E~j3 91 2 /, STA ($2 /,), Y 
9E55 C8 INY 
9E5t. flD Ft. 9E LOA LEN1 
9E59 91 2', STA ($2 /,), Y 
9E5P.. C8 INY 
9E5C 1'\5 Fe. LDA $rB 
9E~;E 91 2 /, STA ($2 /,),Y 
9E60 C8 IHY 
9E61 A5 FC LOA $Fe.+1 
9Eb3 91 2', STA ($24),'( 
9E65 (19 01 LOfl IU.01 ;FLAG SWAP 
9E67 00 FC 9E STA FLAGS 
9[M , 
9[6(.) Er F8 (IE SOra17 INC COUNT ,INcr,EMENT INNF.r, 
9E60 00 0~ e·NE sora 18 , LOOP COUNT 
9E6f EE F9 9E INC COUNT+1 
9En AD F8 9E sora 18 I.DA C()UNf 
9E75 CO F4 9E CMF' ~HlOFC ;DONE? 
9E78 00 11 P..~IE SORT20 ,NO 
9E7A AD 1'9 9E LDA COUNT+l 
9(71) CO r5 9E eM!" N()OFCn 
9E80 00 09 BIlE SOR120 ;NO 
'7E02 AD Fe 9E LDfl Fl.. 1'\ GS ,MIY SI~Apn? 

9E85 F0 0:~ (?Hl S()fn 19 ;NO, END 
9[137 4C C1 ?O ,JME' SOlHe8 ,00 NEXT LOOP 
9[OA 60 srlr(T19 ras ;ALL DONE 
9E8B 18 ~)OHT20 cu: 
9E8C 
9EOC A5 2't LDA $ ~~/, ; INCHFASE PO I NTH, BY 3 
9F8E 69 03 ADC 11$03 
9£:'.'1'1 fl5 2'. ST() '$ -ll . , 
'iF\,2 (\5 ~~ LDA '$:~',.q 
9[9 /, b~~ 00 we 11100 
9[96 05 25 !)fl'\ $2411 
9E9fl I,e F1 90 .IMP sora 11 ,DO INNER LOOP 
9['?P., , 
9E9P. (M S(JRT21 MiL () ,SEND ERF'OR MESS()GE 
9[?C ()8 r()Y 
9[90 P.,9 AD 9E LDI'\ POINT,Y , ADDr,ESS OF MESSAGE 
9[()0 f'\() T()X 
9Erl1 Cfl IHY 
9[,)2 1'.9 (lD 9E tl)() POINT,Y 
9[A~j (10 HI)' 
9Efl(' Bfl TXA 
9[(17 ~'0 IE AI!. ,JSH $Ae.1E ;SEND IT 
9FM I,C 62 1'\1, JtlP $A/,62 ; pr,HIT 'IN •.• ' 
9E()[) , 
9EM) P.3 9E POINT .WOR STERr~ 1 
9[()F CI, 9E • weir( STERR2 
9l:B1 1)9 9E .WOR STmR3 
9[[>,3 3F 1,1 STErml .BYT ' ,'()fmAY NOT FOUN[)',$00 
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LOC CODE LINE 

9[: r. 3 00 
9Er.'. :3F '.9 STEr,H2 .IWT ' ?INCCmr,ECT DIMENSION' ,$00 
9ED8 00 
9E[)9 3F '.9 STmr,3 .IWl '?INSUFrrCI[NT ELEMENTS' ,$~0 
9EEr 00 
9F.T0 00 CA .eYT 0 
9EF1 00 CB .Bn 0 
9EF2 00 00 NOOFE .WOH 0 
9EF'. 00 00 Noorc .W@ 0 
9EFb 00 LENl .I'.YT 0 
9EF7 00 LEN2 .Bn 0 
9EFO 00 00 COUNT .wcm 0 
9EF(\ 00 00 TUII" • ~JOR 0 
9EFC 00 FlJIGS .BYT 0 
9EFD .END 

TRACEON and TRACEOFF 

Abbreviated entry: TRACEON T(shift)R 
TRACEOFF TRACEO(shift)F 

Aflected Basic abbreviations: None 

Tokens: TRACEON Hex $EE,$19 Decimal 238,25 
TRACEOFF Hex $EE,$IA Decimal 238,26 

Modes: TRACEON and TRACEOFF - Direct and program 

Recommended mode: TRACEON and TRACEOFF - Either 

Purpose: To provide a line trace facility while the program is running for the 
purpose of program de-bugging. 

Syntax: TRACEON 
TRACEOFF 

Errors: None 

Use: The TRACE routine prints the current line number being executed to the 
current output device. If it is the screen, it will be displayed at the current cursor 
position. 

Routine entry points: TRACEON $9EFD 
TRACEOFF $9F43 

Routine operation: When TRACEON is called, the line trace routine is wedged 
into the handle statement link. When TRACEOFF is called, the handle 
statement is put back into the link. The actual line trace routine first checks to 
see if the program is running. If not, the handle statement routine is jumped to. 
If the program is running, the current line is checked with the last line number 



Extended BASIC - A Complete Package 205 

displayed and if they are the same, the handle statement routine is jumped to, If 
it is a different line, the current line number is stored away and the line number 
printed thus: '[xxxxx]' and the handle statement routine is jumped to, 

LOC CODE LINE 

'i'EFD ,LIrl mArE 
9EFD 78 mON SEI 
9UE A9 0A L[)(l u-:mAr[ 
9Hle 8D '.1(3 '.13 STA $~:Ieo 
9F(,!~ A9 9F LDA u.:mAr[ 
9Fe~'j OD 0? 0,\ !lTA $0300+1 
9F08 SB eLI 
'll' 0? 60 rns 
9F0A , 
9F0A A5 9D IT:AC[ LDA $9D 
9F0C F0 03 1',[0 H,AC01 
9F(,[ I,C F7 8? .IMP IIANDLE 
91' 11 A5 39 mAC01 LDA $39 
9F13 C9 '.10 mM:02 eMF' 11$00 
9Fl~:i 00 e'l r,m: mAC0/, 
9F 17 AS 3A LDrl $39+1 
'lr I '7 C'l 00 Tr,,~C03 eMP 11$00 
9FlB D0 03 BN[ mAC0', 
'IF 10 ',C F7 82 ,JMP HANDLE 
9F20 (15 39 Tr,AC0', Ulf'\ $39 
'11'22 OD _1', 91' STA TRAC02+1 
9F;'5 AS 3A LDA $39+1 
'1F27 00 .I.,~ 91' STA TRAC03+! 
9F:'A A9 5P- LOA U$SB 
9F2C 20 D2 FF .JSR $FFD2 
912F (1(, 39 LDX $39 
91'31 A3 3A l.DA $39q 
9F 3.~ 20 CD P',D ,)SR n~DC[) 

91':1(, A9 ~D LO() U$~)D 

9F3B 20 D2 FF .I~m $FFD2 
9F3['. A9 20 LDA 11$20 
9F3D 20 D ~, FF ,Jsr, $FFD2 
9F 1,0 ',e F7 132 .JMP H()NOLE 
9F',3 , 
9F '.3 78 1 r,OFF SEI 
9F 1,', A9 F7 LD() U<JIMIDLE 
9F46 BD 08 03 ST() $0308 
9F',9 (\9 8') l.DI\ U.>HMIDLE 
9r ',B 80 09 03 STA $('l~('lflI1 

91' ',E 5B CLI 
9F4F 60 rns 
91'50 • FIll) 

TYPIE 

Abbreviated entry: T(shift)Y 

Affected Basic abbreviations: None 

Token: Hex $££,$1 B Decimal 238,27 

Modes: Direct and program 

Recommended mode: Direct 

ENA['.LE TRACE ( TR,'CEON) 

; mACE ROUTINE 
; nm.Y IF A PROGRAM 
; I C' ., HLJNNING 

; IF SAME LINE AS 
; LAST, DON'T InSF-LAY 

; STORE AWAY F'r,ESENT 
; LINE 

DISPLAY , [' 

DISPLAY LINE NLJMBEH 

DISPLAY 'J' 

DISPL,'lY 

DISABLE TRACE (TRACEOFF) 
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Purpose: To display a text file stored on disk to the screen. 

Syntax: TYPE filename,d - where d is the device number (disk only). 

Errors: Illegal device - if the device number specified is less than eight 
Missing filename - if a null filename is specified 
File not found - if the file does not exist 
Device not present - if no disk drive is connected 
Too many files - if ten files are already open 
Disk errors - at the end, the disk error channel is read and 

displayed 

Use: TYPE can be used to look at sequential files stored on disk. This can be 
used rather than GET if you wish to check a certain line in the file; as the file is 
not loaded in but directly displayed from the disk. Easyscript text files could be 
just as easily displayed using this routine. 

Routine entry point: $9F5~ 

Routine operation: The filename is read along with the device number and 
checks are made for missing filename and illegal device number. If these are OK, 
the file is then opened and each character is read in and displayed until the end of 
file or the stop key is pressed. At this point, the file is closed, the disk error 
channel is read and the routine exits. 

LOr. CODE LINE 

91'50 .LIB TYPE 
9F50 20 6F 98 TYPE JSR OF-fiRS 
9F53 20 B7 SF .JSR GETOF"N 
9F56 20 flC SF JSR BETIN 
9F59 20 CF FF TYPE2 .Jsn $FFCF 
9F5C M 90 LOX $90 
9F5E 20 02 FF .J5R n'FD2 
91'61 20 E1 FF -lSR $FF E 1 
9F6', F0 0"1 .. I?EQ TYPE1 
91'66 BfI TXA 
9F67 F0 F0 BEQ TYPE2 
91'69 ',c .,c 99 TYPEl JMF" PUTEND 
'iF6C .END 

UNTil 

Abbreviated entry: U(shift)N 

Affected Basic abbreviations: None 

Token: Hex $EE,$IC Decimal 238,28 

Modes: Direct and program 

Recommended mode: Either 

;GET FILE DETAILS 
;OPEN FILE 
;SET INPUT 

; INPUT BYTE 
;BET STATUS 
;PRINT BYTE 
;STOP I·(EY? 
;YES 

;1010 ERROR 
;DONE 
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Purpose: To repeat something where the start of the Basic commands is 
specified by the REPEAT command until a check is true. 

Syntax: UNTIL expression. The expression should be of the same format as 
the basic IF command. 

Errors: UNTIL without REPEAT - if there was no corresponding 
REPEAT command 

Use: UNTIL is the closing command in a REPEAT. .. UNTIL loop and is 
followed by a comparison or boolean expression. If the expression is true, the 
program continues running from that point. If the expression is false, the 
program continues from the first statement after the preceding REPEAT 
command. 

Routine entry point: $9F6C 

Routine operation: The repeat stack pointer is fin;t checked to see if there is any 
active repeat. If not, UNTIL without REPEAT is displayed. If there is an active 
REPEA T, the ex pression following is checked and if the result is not zero (true) 
then the REPEAT. .. UNTIL loop is closed and exited. If the result is zero 
(false), the program pointers to the command following the REPEAT are set 
and execution starts at that point. 

LOC CODE LINE 

9F6C 
9F6C 
9F6F 
9F71. 
9F7', 
9F76 
9F78 
9F7B 

AD 2', 90 
F0 39 
20 9E AO 
1'\5 61 
F0 0A 
f'D 2', 9D 
38 

9F7C E9 0', 
9F7E 80 2'. 90 
9F81 60 
9F82 AO 24 90 

38 9F85 
9F86 
9FF!8 
9F89 
9F81?-
9F80 
9F8F 
9F92 
9F9'. 
9F97 
9['99 
9FS'C 
9F9E 
9FA1 
9FI'\3 
9FA~j 

9Ffl7 
9FI'\9 
9F f\I\ 
9FAC 

E9 04 
AA 
A5 01 
29 FE 
85 01 
BO 00 P..E 
85 7A 
BO 01 BE 
85 7B 
BD 02 BE 
85 39 
BO 03 BE 
85 3A 
f~5 01 
09 01 
85 01 
60 
fl9 I?.I, 
A0 9F 

.LIB UNTIL 
UNTIL LOA REPESK 

BEQ UNTI02 
JSR $A09E 
LOA $61 
BEQ UNTI01 
LOA REPESI{ 
SEC 
HBC 11$04 
STA REP(,:Sf( 
RTS 

UNTI01 LOA REPESK 
SEC 
SP'.C 11$0', 
TAX 
LDA $01 
AND II$FE 
STA $01 
LOA $I?-E00,X 
STA $7A 
LOA $BE01,X 
STA $71'. 
LDA $1'.E02. X 
srA $39 
LOA $BE03,X 
STA HA 
l.OA $01 
ORA 11$01 
HTA $01 
RTS 

UNTI02 LOA II<UNTIER 
L.DY If>UNTIEr, 

;GET STACK POINTER 
;UNTIL WITHOUT REPEAT 
;EVAL.UATE EXPRESSION 
;GET EXPONENT 
;FALSE 
;GET STACK POINTER 

;MINUS " 

;GET STACK POINTER 

;MINlIS 4 

lOUT BASIC 

;CHflRGET POINTER LSB 

;MSf'. 

;LINEIt L.SB 

;LINEti MSB 

;IN BASIC 
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LOC CODE 

S'Ff'E 20 1E 
9FfH I,C 62 
9FB', 

LINE 

A['. 
AI, 

, 

,JSR $AB1E 
JMF' $(.)/,62 

;OUTPUT ERROR 

9FB4 3F LRr." 
",)..1 UNTIER .BYT '?UNTIL WITHOUT REF'EAT'.S90 

9FC9 00 
7FC(') .END 

VARPTR 

Abbreviated entry: V(shift)A 

Affected Basic abbreviations: VAL - VAL 

Token: Hex $EE,$2~ Decimal 238,32 

Modes: Direct and program 

Recommended mode: Either 

Purpose: To return the address in memory where a variable is stored. 

Syntax: VARPTR (variable name). The variable name must be in ASCII 
characters. 

Errors: Syntax error 

Use: V ARPTR can be used to find the address in memory of any variable be it 
simple or an element of an array. If the variable is a string, the value returned 
points to the length of the string (the following two bytes are the pointer to the 
actual string). For example: 

VARPTR (A$) will return the entry address of A$. To find the 
address of the string: DEEK(V ARPTR(A$)+ 1) 
V ARPTR (BB(l2)) will return the address of the 12th element 
of the array BB 

Routine entry point: $9FCA 

Routine operation: On entry, V ARPTR scans past the opening bracket and 
then finds the variable (or creates it if it does not exist). The closing bracket is 
then scanned past and the address of the variable is converted to floating point 
form. 

LOC CODE LINE 

9FCA 
9FCA 20 FA (iE 
9FCD 20 8[>, [>,0 
9FD0 80 [8 9F 
9FD3 8C E9 9F 

.LIB VARPTR 
VARF'TR JSR $AEFA 

JSR $B08!?, 
STA VARP~l 
STY VARP01+1 

-SCAN '(' 
;FIND VARIABLE 
;STORE POINTER OFF 
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lOC CODE LINE 

9FD6 20 F7 AE .JSR $flEF7 :SCAN PAST ') , 
'1FD9 fW 00 LDA 11$00 ;SET TYPE TO REAL NUMBER 
9FDB 85 0D STA $0D 
9FDD 85 0E BTA $0E 
9FDF AE E8 9F LDX VARP01 : GET F'OINTER 
9FE2 AD [9 9f' LOA IJARF'0Hl 
9FE5 4C 1'13 89 JMF' ASSIGN :SEND IT 
9FEB 00 00 VARF'01 .WOR 0 
9FEA .END 

Symbol table 

SYM[>'()l .. VALUE 
f)A2r, 96D7 f,AEf\R 96['.3 MlOOF' 96Ft. MlOF' 9701'1 
(hiMI;;!: 91.1P.. M1Sm( 96B8 flBFA 956(\ ,W.NC 9575 
(]f'.SC 9536 M'.SLDF' 95't4 flD['.tlDS 9~j31 (IDOSUE? 9501 
f)[)I)2NC 9~jAB flF'F'ENf) 8 /,D8 Af.:ITH 8:~:3'. ARITH.l 831.5 
flrdTH2 BV.F AS A r,/'lf;: 9363 ASlOOF' 933C ASLOF' 933E 
M3NC 93 /tf) flSNC9 935/ ASF\1R 936C ASR2R n78 
ASf(EXT 91,77 Asr, J:r\ 93F2 ASf,ITR 943C ASRlOF' 940C 
li'31~LP 1 9/,10 ASRNCl 9 /.5C ASRNC2 9!t1B ABRsm: n8B 
ASRSUB 93B3 ASfaM 9 /•I.C ASRTMl 9 /,50 ASRTM3 9469 
ASSGN 92F6 ASSIC 9300 ASSIGN 89A3 ASSR1 931D 
ASSTLO 93CE ASSTNl 9308 ASSTN2 930E ASSTN3 93E6 
AUTO 8:55E AUTD01 8561' AUTD02 8573 AUT003 857B 
AUT00 /, 8~j80 AUT005 851'11 AUT006 85AP. AUT01'F 8551 
f.olJTDND 8537 AU1D8T 855C I?EXF'Of( 9lF0 CA 9EF0 
CtlDDR 8189 CAH.O! 83C3 CATL02 85C6 C,HL03 85EF 
CATL0', 85F1 CATL05 860F CATl06 8613 CATl07 8630 
CATlO8 863E CATL09 864C CIHLl0 8657 CATLl1 8MB 
CATL12 8670 CATLl3 86,74 CATlOG 851?6 CB 9EF1 
CHAIN 8684 CHAIN1 86B5 CIlIiN0l 86EA CHAN02 86ED 
CHflN03 86F6 CHAN0'. 8700 CHAN05 8701'1 CHAN06 8716 
CHAN07 8722 CHAN0f1 B72C CHAN09 B742 CHAN10 8748 
CHMll1 8755 CHflN12 8'76'. CHAN13 876C CHAN14 877A 
CHAN15 B78F ClfANl6 87M CHAN17 87CB CHAN18 87E6 
CH/iN19 87F0 CHAN20 87F9 CHANGE 86B8 CHANLN 87FC 
CHAN5T B7FD CHECIU' 8950 CHECI{p" 8957 CIlECI{C 8951'. 
CHECI(N 89'.E CHECI(S 8955 CHImp 91BA CHOf( 9123 
CH()f(l 91',1 CH()f(2 9180 CHOI(2A 919A CHOI{3 9222 
LfmGET 0073 CHRGOT 0079 CLIST 80F1 COL 97AB 
COLD B07A COUNT 9EF8 CRNC01 81Cr CRNC02 81DB 
criNC03 81Fl CRNC0'. 8lF9 CRNC05 81FC CRNC06 81FF 
CF:NC07 8201 CRNC08 8203 CfmC09 821A CRNC10 821C 
CRNC11 8223 CRNC12 822C CRNC13 8233 CRNCl', 823D 
Cf,NC15 8246 CRNC16 8251 CfmC17 8253 CRNC18 8264 
CRNCJ.9 8277 CRNC20 8:~79 CRNC21. 8289 CRNC22 828D 
Cf,NCHT 81C9 CRUN01 880A cr,UN02 8818 CRUN03 881B 
CRUN0'. 8825 CRUN0:j 8830 CRUN06 883E CRUN07 88',5 
Cf\UN08 88',9 CfWN09 8854 CRUN10 885E CRUN1.1 886A 
CRUN12 8871 CRUHn 8895 CRUNCH 87FF cnD 8993 
CTCFLG 8994 CTCUf, 8991 CTENDl 8910 CTL 88M 
CTL01 B8Cl CTL02 88CE CTl03 B8DP.. CTL0 /• 88E8 
CTL05 88F5 CH.0t'> 88FD eTLDEF 892C CTLENl 8903 
elLEND 8906 eTSC 8992 CTXP08 898F CTYF'OS 8990 
DEEI( 8995 DElE01 89CI'. DELE02 89E9 DELE03 B9FfI 
DELE0'. 8f'i09 DElE0:'i 8All DELE06 8A26 DELE07 81'12'1 
DELE08 8A38 DElE09 BAl,O DELEl0 BAI,e DELETE 89AD 
DIMENS 8cca OISI( 8A1,D D181:01 8f'\55 DI81-(02 8MB 
0151(03 8A7/\ D I SI:0'. flAI?B DI51(0,) 8ABF ['151(07 BAD/, 
DOI([ 8ADF DOM."l T 92'.9 DDMrlTfI (121)13 j)OI~UL T 9567 
DOr-OP 98CE DOF'RN'f 8321 [)OSUE'. 9550 DF'Af\S 986F 
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SYMl'.OL VALUE 
DUMP Bl'.02 DIJMF'01 OB01'1 DUMF'02 8816 DUMF'03 OP',1,8 
OlJMf'0', ElBOl OUMF'05 BP..B3 DUMP06 8B90 DUMF'07 8BM 
Dl.IMF'08 8BflE DUMF'09 8B83 DUMP!.II eBp..I, DUMP 11 BBC0 
I)tmPl? onC5 DU~1F' 13 FlBCr'I DUMP1 (, I31?E2 DlJMPl~5 8P..E3 
DUI·lF'l.,s 8BEC DIJMPI7 8BED DlIMP1.8 8BFr'I DU11F'19 8C06 
DUMP~~0 3Cl.9 DUMP:~l 8CIC OUMP22 OC::;6 OUMPn 8CbB 
DUMP2', 8C9F DtJMF'25 8CA? 01lMF'2b 8!'.68 OUMTBL 8ccrl 
EDVNM ,.' ll,E EDVNI'I:! 911'17 EOVNI'I:3 9::!:31 ENDCDL 9755 
ENOFWH 978B EOF'MES 8/,AB EXEC 8CCE EXEC02 OD0F 
EXEC03 BDIF EXEC0', 8036 EXEC05 BD~50 EXEC06 8L'59 
EXEC07 8D65 EXECEr< 8090 EXECNO 8092 EXF.CST OD8E 
FITOV.l 963E Ff'lCM 90FD Ff'lCONT 9 1,91 Ff'lCT 9102 
FI'lEl 9"CO FAEX 94EO FAGETS 94!W FALOOF' 9480 
FMIi'lR 9 /,1'12 FANC 9 /,l'.C FANOIn( 9 1,02 FILENO 9861 
FIND B093 FIND01 8DP..B FIND02 flDC4 FIN003 8DC7 
FIND0', BODO FIND05 ODES FIND06 BDF3 FIND07 BDF9 
FIND08 8E17 FIND09 8E:~4 FIN010 OE56 FINOll 8E67 
FIND12 8E68 FIND13 8E8B FIND1 /• 8E91 rIND15 8E96 
FIND16 8EB0 FIN017 8F.CA FINDAH 9 /.78 FINDER 8ECF 
FLi'lGS 9EFC FNSTRT 001D FOEQ 91(,8 FOPEN 81'191 
FUNG BU,8 FlJNC01 837C FUNC02 B37F FUNC03 839 /• 
FUNC0', 83f'l9 FUNC05 83B1 FUNC0b 83B9 FUNC07 83Bl'. 
FUNC08 83(;6 FLJNC09 83D2 FLJNCH 8875 GADS 9l>71 
GAR3 921'12 GERr< B989 GET BEDI GETEND BF8B 
GETEH BFOE GETFNO BMI GETIN BFAC GETINI 8FB/. 
GErLH 8F2 /• GETU/o SFDC GETLPl 8F0F GETLF'2 BFll 
GET!. P3 BF"E? GETLF'" 8F80 GETMES 8F99 GETN! 8M3 
GETN2 Br'lA9 GETN3 0f'll',1. GETN/. BAS7 GETOF'l BFB9 
GETOP2 8FC5 GETOPN SFB7 GETSR 8FD8 GETUN 8EDS 
GETV3 910F GMESSG 8FA3 I3Vl 8965 GI)2 B968 
GV3 896S GV'i 896E HAND01 8308 HAND02 830E 
Hf'lND03 8377 HANDLE 82F7 HIMEM BFDF IHMSET I3FEC 
ISNf.1LF 1?113 f(EY 9014 f(EYftl 9024 f(EY02 903C 
KE'f03 90',1'1 KEY0 /• 90 /.B KEYEr<R 901F KEYLO 90S', 
LEN! 9EF6 LEN2 9EF7 LINf( 8009 LIST01 83EP.. 
LIST02 83EE LJST03 8 /.01 LIST04 8 /.0 /• LIST05 B/.IE 
LIST06 842A LIST07 8"35 LIST0B 843C LIST09 B449 
LISTl0 8',57 l!STl1 8 /.70 LIST1? 8494 LISTER B3E3 
LLV2 97flC LNE 91'.4 LNE2 919D LNE3 9225 
LOM01 909'. l.OM02 909A LOMEM 905D LOMSET 906(\ 
MAT 9118 MEf<G02 97FA MEHG03 9818 MERG0" 9838 
ME::HG05 983P.. MEHGE 97B0 MERGRT 9B60 MERGST 9860 
MERR 967" MMULT 90B2 MMlILT1 90C2 MMUlT2 90CA 
MMULT3 90CB MMULT/. 90E5 MRGMES 9B62 MUloT 966A 
NI 90AC N2 90AE NASSIG 91C7 NEM 9794 
NOOFe 9EF'. NOOFE 9EF2 NROW 971'19 NSAF:R0 961'13 
NSTR1. 9157 NSTR2 91B0 NSTR3 923A NTEXP2 91.85 
NTEXP3 92eE NT HIT 1 9161 NTINT3 92 /.6 NUMme 91FA 
OLD 9885 OLD01 9894 OL[)0~' 98A8 OPDIR 8682 
()P.JMP 92EC OP.JTAP.. nEE OF'TYPE 9100 ORDm 9581 
PflDDR 8332 PAr<EIU 9080 PAREHr< 987D F'MESSG 9A5" 
POINT 9Er~0 POP 98r..r.. PDPIl 98r..E POWEr< 8(Me 
F'IUN01 82M F'RIN02 82fl;~ PRIN03 82M F'HIN0" 8;~C2 
F'RIN05 82C5 Pf(IN06 82CD prnN07 8208 PRIN08 821?Jt 
F'RIN09 8209 Pf,IN10 82E1. F'IUN11 82E/. PRIN12 82EG 
PRIN13 B2B7 PRINT 829[ PRINTT 9BDB PfmT01 9805 
PRNT02 98[)8 PRNT0:>: 9Em[) F'I~NT0" 9920 f"r<NT05 992D 
PRNT0b 99:3r.. PRNT07 9931) PHNT0B 9900 PRNT09 993E 
PRNT10 9944 PS1MES 9(199 PS2ru:S 9AAI~. PlJT 997r'1 
PUTe? 9991 PlJT03 999C PUT0 /• 99M PllTelS 9A3/'\ 
F'lITEND 99AC PUTMES 9~,I,A PUrNL 99P..7 F'llTOF'l 99FA 
PUTOP2 %06 F'UTOF'3 9A:13 PIHOP', 9A1(, PlJTOPN 99FfI 
PUrollT 99F0 PUTQT 99CF PUTSW 91'136 pun f( 99DD 
PUTTKl 99Eb PUTTI<2 99E9 f~nHL1 9ACA RENILL 9ABE 
RENLEI·! 9AE? RENLNl 'JAE3 RENLNf: 9ADC REtll..NO 9ADE 
RENMS1 9ABC RENM~>2 9An HENMS3 9A96 r<ENP01 9B40 
RENP02 9B50 RENP03 9B6I. f<ENP0', 9B79 RENP0:5 9B84 
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SYMP,OL IJi'lLLJE 
r,FNF'0{, 9£,,8£', RENF'07 9r.,rV, F:ENP08 9B(IF HEf.!F'10 9BDB 
metlPl.l 9£'.1"'7 RENP 1:' 9B53 r,ENPU 9C03 RENf'l /, 9ClI, 
r.:ENF' l~; 9[;1[' r'ENF'J.6 9C1.0 F:HIF' 1. 7 9C69 f;'ElW1B ~'C6C 
l~nlF' 19 9C7'? RENP20 9CC2 r,ENP21 9CD0 r,ENP22 '~CD9 
r,ENF'~'3 9CDC f~ENP;'>', geEE', RENP50 9E',ED f~ENP51. 9BF,\ 
r,ENF"j6 'JIWB HFNPBl 9f?35 RENF'B7 9r'l[9 RENP!;3 9f'lEC 
RENsrn 9(IDB f~ENsn' 91'1Df.! RENT[>'L 9f.!E4 RENU01 9Ml3 
f.:ENU0:~ 9P',2(, RENIJe>3 9B:50 RENlJ0'. 9C62 RHllJ05 'mP-A 
RENLJM£', ?tIS[) r~ENLJST 9AE0 r,ENUXT 9[>,27 REF'E0l 9CFC 
I~EF'Er'\T 'lel"'2 I~EF'E!3f( 91)2'. I~ESLJLT 90B0 RI:S')01 850', 
r,[SV02 8~J2:i RESVr'\F, 8/.F3 f::OW 97M RUN 9[)19 
F:UNT 0001 SETBAS B0E:'; SETf(ER B050 Born 9025 
SORT00 9D3D sorn01 9[)',:,' scmT02 9[)/.f.! SORT03 9[)5B 
sorn0 /, 906C SORT05 908A SORT06 9097 SORT07 90B5 
SOfnNl 91'C1 50RT09 9[)D9 SORT10 9[)[4 SORT11 9[)Fl 
SOF:T 12 9E1E SOIH13 9E29 SORT!'. 9E:::S~j SORT15 9E3A 
sor,T16 'lEI,'. Sorn17 9E6A sorn18 9E72 SORT19 9EBA 
f,OlH20 9EBP.. srmT21 9E9B STACf( 84M STBASl B0E7 
STERr,l 9E[,,3 STEFm2 9EU, STErm3 9ED9 STI(ERl 8067 
Sf LEN 90~jC SYNTE 920B Tl 9114 T2 9116 
TA[>' 99'.E. TAB01 9967 TAE!,02 9968 TAB03 9969 
TflP',0', 996C T t"lP',05 9972 TAB 10 995F TEMP 9EFA 
TRAC01 9Fl1 TRAC02 9F13 mAC03 9F19 TRAC04 9F20 
TRACE 9F0A TROFF 9F',3 maN 9EFD TR'PTl 95C0 
TRf"T2 95Bb TRF'T3 95AC TYMISE 9152 TYPE 9F50 
TYPE1 9F69 TYF'E2 9F59 UNTI01 9F82 UNTI02 9FAA 
UNTIER 9FB4 UNTIL 9FbC Vl.BF'T 964C VlINT %58 
VIREr~L 925E V2P..F'T 9::;E9 V2COLF' 9lAE V2UH 95F5 
V2RA 9500 V2TOT2 95CB V3BPT 9621 V3INT 962D 
V3TOFl 9613 WIRF'01 9FE8 VARPTR 9FCA VCOMP 898E 
VECTOR 8015 VNAMEl 90F'. VNAME2 90F7 VNAME3 90FA 
\JF'H: 1 00FB VF'TR:~ 00FO VPTR3 009E '!SIZEl 9107 
VSIZE2 9109 VSIZE3 910f'. VSH1 910E VSTT2 9110 
VEl T3 9112 VTYF'EI 90F6 VTYF'E2 90F9 VTYPE3 90FC 
~JRST 8039 WRST01 8044 WRST02 8058 

END OF ASSE.MBLY 
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