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Loc CODE LINE
85G8E 85 42 STA $62
8590 A2 90 LDX H$990
8592 138 SEC
8593 98 TYA
8594 48 FHA
8595 20 49 BC JSR $RC4? ; CONVERT LINE NUMBER
8598 20 DF PD JSR $BDDF ; TO ASCII STRING
8598 35 FB STA $FB
es9bd 84 FC STY ¢FC
859F A0 00 LDY H$00
g5A1 P1 FP AUT0OS LDA ($FBR),Y ; COFY ASCII
85A3 FO 06 REQ AUTOQS ; STRING INTOQ KYRD
85A5 99 77 @2 STA $0277.,Y ; BUFFER
85A8 C8 INY
85A9 DO Fé6 ENE AUT00S
85AP C8 AUTO06 INY
85AC A9 20 LDA H$20 ; AMD A SFACE
85AE 99 77 €2 STA $0277,Y
851 84 C6 STY ¢C6 ; NUMBER OF CHARS IN
GB3 68 FLA ; BUFFER
BSR4 AP TAY
8URS 60 RTS
8RS <END
CATALOG

Abbreviated entry: C(shift)A

Affected Basic abbreviations: None
Token: Hex $EE,$05 Decimal 238,5
Modes: Direct and program
Recommended mode: Direct

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 1]

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

85R4 .LIB CATALOG

8586 FO 0P CATLOG BEQ CATLe1 ;DRIVE 0

85r3 C9 3o CHF #$30 ;IS IT oF

85RA Fo o7 BEQ CATLei ; YES

85eC C9% 31 CMF H$31 ;IS IT 17

85Pt  FO 06 BEQ CATLO2 ; YES

85C0 4C 08 AF JAF sAFe8 ;SYNTAX ERROR
85C3 A9 3o CATLO1 LDA H$30 ;CHAR 7o’

85Cs 2C BYT $2C

85Cé A9 31 CATLO2 LDA H$31 ;CHAR 717

85C8 8D 83 84 STA OFDIR+1 ;STORE IN STRING
85CE A7 o2 LDA Hs¢o2 ;LENGTH

83CD A2 82 L.DX HZOFDIK ;ADDRESS LSB
85CF A0 86 LDY #H:OFDIR ; MSE

8301 20 BD FF JSR $FFRD ;SET FILENAME DETAILS
85D4 A9 OE LDA H¢OE

83D6 20 A3 8A JSR GETN1 ;GET UNUSED FILEH
85D9 A2 08 LDX H#s$08 ;DEVICE 8

85DE A0 00 LDY #s$00 ;8A 0

850D 20 BA FF JSR $FFRA ;SET FILE DETAILS
85EQ0 20 Co FF JSR $FFCO ;OFEN FILE

85E3 90 oA BCC CATLO3 ;NO ERROR

83ES 48 FHA ;STORE ERROR
85E6 A5 BB LDA $B8 ;GET FILE #

85E8 20 C3 FF JSR $FFC3 ;CLOSE FILE

8SEP 68 FLA ;GET ERROR

85EC  4C F? EO JNF SEQF9 ;SEND ERROR

85EF ;

8GEF A0 @3 CATLO3 LDY #$03

85F1 84 P7 CATLO4 STY $B7

85F3 A6 B8 LDX $B8

BS5FS 20 Cé FF JSR $FFCé ;SET INFUT DEVICE
85F8 20 CF FF JSR $FFCF 3 INFUT

85Fe 85 &7 STA $57 ;STORE VALUE
85FD 20 B7 FF JSR $FFB7 ;GET STATUS

8600 DO 72 BNE CATL13 ;STATUS ERROR
8602 20 CF FF JSR $FFCF s INFUT

6605 85 58 STA $57+1 ;STORE IT

8607 20 B7 FF JSR $FFR7 ;GET STATUS

860A DO 68 ENE CATL13 ;STATUS ERROR
860C A4 B7 LDY $R7 ;GET COUNTER
860E 88 DEY ;DO NEXT

860F DO EO CATLOS BNE CATLO4

8611 84 B7 STY ¢e7 ;SET $B7 TO ZERO
8613 20 CF FF CATLOS JSR %FFCF s INFUT

B616 48 FHA ;STORE IT

8617 20 B7 FF JSR $FFB7 ;GET STATUS

861A AA TAX ;STORE TO X

861 648 FLA :GET INFUT CHAR
861C EO 00 CFX H$00 ;WAS THERE AN ERROR?
861E D@ 5S4 BNE CATL13 ;YES

8620 A4 B7 LDY ¢B7 ;GET LENGTH
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LOC  CODE LINE
8622 €O 50 CFY H$50 ;TON LONG?
8624 PO 4E BCS CATL13 {YES, ERROR
8625 99 00 02 STA $0200,Y ;STORE CHARACTER
B629  AA TAX
8624 FO 04 BEQ CATLOY ;END OF LINE
862C E6 B7 INC $B7 ;D0 NEXT CHAR
B42E D@ E3 BNE CATLOA ALWAYS
8630 ;
8630 20 CC FF  CATLO? JSK $FFCC ;RESET DEFAULT 10
8633 A6 9F LDX %9F
8635 EO 03 CFX #$03
8637 FO 05 BEQ CATLOS
8639 A6 9E LDX $9E
863B 20 C9 FF JSR $FFCY ;SET QUTFUT DEVICE
B63E A6 57 CATLOS LDX $57
8640 A5 58 LDA $57+1
8642 20 CD BD JSK $BDCD ;FRINT FILE LENGTH
8645 A9 20 LDA H32@ :SFACE CHAR
8647 20 D2 FF JSR $FFD2 sPRINT IT
B64A  AO 00 LDY #$00
864C B9 00 02  CATLOY LDA $0200,Y ;GET CHAR
864F  FO 06 REQ CATL10 ;END OF LINE
8651 20 D2 FF JSR $FFD2 sFRINT CHAR
8654 C8 INY
8655 DO F5 BNE CATLO9 ;D0 NEXT LINE
8657 A9 0D CATL10 LDA H$0D ; CARRIAGE RETURN
8659 20 D2 FF JSR $FFD2 sFRINT IT
865C 20 CC FF JSK $FFCC ;RESET DEFAULT 10
845F 20 E1 FF JSK $FFE1 ;STOF KEY?
8662 FO 10 REQ CATL13 ;YES
8664 20 E4 FF JSR $FFE4 ;GET KEY
8667 CY 20 CHF H$20 1 SFACE?
8669 DO 05 BNE CATL12 sNO
866R 20 E4 FF  CATL11 JSR $FFE4 ;GET KEY
B66E FO FPR PEQ CATLI11 ;NO KEY
8670 AQ 02 CATL12 LDY H$02
8672 DO 9E BNE CATLOS ;DO NEXT LINE
8674 20 CC FF  CATL13 JSR $FFCC ;RESET DEFAULT 10
8677 AS EB LDA $B8 ;GET FILE NUMBER
8679 20 C3 FF JSR $FFC3 ;CLOSE FILE
867C 20 S5 8A JSR DISKO1
867F 4C 74 A4 JNF 3A474 ; JUNF TO READY YIA ERROR
8682 24 30 OFDIR .BYT ’$0’ ;FILE OFEN NAME
8684 .END
CHAIN

Abbreviated entry: CHA(shift)]
Affected Basic abbreviations: None
Token: Hex $EE,$07 Decimal 238,7
Modes: Direct and program
Recommended mode: Either

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.
‘S_vntax: 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 SATAE ;execute NEXT command

Loc CODE LINE
8684 .LIE CHAIN
8484 20 D4 E1 CHAIN JSR $E1D4 ;GET NAME
8687 A9 00 LDA H¢00
€689 85 B9 STA $R9 ; SECONDARY ADDRESS=9
868E A6 2R LDX $2B
848D A4 2C LDY $2C ;ADDRESS TO LOAD AT
868F 20 DS FF JSR $FFDS ;LOAD IT
8692 RO 21 BCS CHAINI1 ;LOAD WAS NOT 0.K.
8694 86 2D STX $2D ;SAVE END OF LOAD
8496 86 2F STX $2F ; ADDRESS IN VARIABLE
8498 86 31 STX $31 ; FOINTERS
869A 84 2E STY $2E
869C 84 30 STY $3@
8569E 84 32 STY 432
86A0 A9 @D LDA #H$0D ;FRINT CR
86A2 20 D2 FF JSR $FFD2
86AT A9 00 LDA Hs$60 ;SET TO RUN
§6A7 85 9D STA $9D
86A% 8D 24 9D STA REFESK ;CLEAR REFEAT STACK
86AC 20 SE A6 JSR $A6SE ;CLR
B6AF 20 BE A6 JSR $A68BE ;SET CHARGET FOINTER
84R2 4C AE A7 JAF $A7AE s RUN
8605 4C F9 EO CHAIN1 JNMF $EGF? ; SEND ERROR MESSAGE
86R8 END

CHANGE

Abbreviated entry: C(shift)H
Affected Basic abbreviations: CHRS - CH(shift)R
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Token: Hex $EE,$06 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 (strl or str2).

Errors: Syntax error - if the format is not as above
String too long - if either strl 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 sameis 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 strl 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 strl 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 byteto check is
the one following str2.

LOC cote LINE
aépe .LIB CHANGE
863 20 F3 84 CHANGE SR RESVAR ;RESET ILINE LINKS

84EE 20 91 BE JSR FIND14 ;GET CURRENT CHAR
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LOC Lorr LINE

84RE  8BE § STA $59 ;STORE IN FLAG
86CO0 A2 @0 LDX H$eo

86C2 20 C7 8D JSR FINDO3 ;GET SEARCH STRING
86CS N2 00 LDX H$00

84L7 20 22 87 JSR CHANO7 ;GET STRING TO CHANGE
86CA B6 FC STX ¢FC ;STORE LENGTH OF CHANGE STRING
84CC 20 ES 8D JSR FIND@S :SETUF FOINTERS
86CF 78 SEI

86D0 AD 00 03 LDA $0300

26D2 8D CF BE STA FINDER

8606 AD 01 @3 LDA $0301

8409 8D DO 8E STA FINDER+1

84DC A9 47 L.DA H<FIND11 ;ERROR LLINK TO RTS
86DE €D 00 03 STA $0300

86E1 A9 8E LDA H:FIND11

B6E3 €D o1 03 STA ¢0301

86E6 58 CLI

86E7 20 F3I 8D JSE FINDOS ;FIND STRING

86EA 4C F6 86 CHANO1 JMF CHANQ3 ; CHANGE

B6ED 20 &8 BE EHANO2 JUSR FIND12 ;LIST LINE

86F0 20 F? 8D JSRE FINDO7 ;FIND STRING

86F3 4C EA 86 JMF CHANO1 ;AND REFEAT

86F6 ;

86F6 AT FC CHANO3 LDA $FC ;LENGTH OF CHANGE STRING
84F8 38 SEC

86F9 ES 22 SBC ¢22 ;- LENGTH OF FIND
846FR F9 03 REQ CHANO4 ; THEY ARE EQUAL
864FD 4C 48 87 JMF CHAN1O ;ELSE CHANGE SIZE
8700 A4 23 CHANO4 LDY $23 ; INDEX TO LINE
8702 A2 40 LDX H¢40 ; INDEX TO CHANGE STRING
8704 A5 01 LDA $01

8706 29 FE AND HEFE ;0UT PASIC ROM
8708 835 ei STA $01

87eh BD 40 BF CHANQS LDA $PF40,X ;GET CHANGE CHAR
870D Fe 07 REQ CHANOS ;END OF STRING
g70F 91 &7 STA ($57),Y ;REFLACE CHAR

8711 ES8 INX ;NEXT CHAR

8712 C8 INY ;NEXT BYTE

8713 4C on 87 JMF CHANOS ;AND AGAIN

8716 AL o1 CHANQ6 LDA 401

8718 09 o1 ORA #301 ; IN BASIC ROM

871A 5 01 STA ¢01

371C 88 DEY

871D 84 23 STY 423 ;STORE LINE INDEX
871F 4C ED 86 JMF CHANOR ;D0 NEXT FIND

8722 ;

8722 20 ep 8E CHAN@?7 JSK FIND12 ;GET NEXT CHAR
8725 C5 59 CMF $59 IS5 IT THE FLAG?Y
8727 Fo 03 PEQ CHAMOB ;YES, GET STRING
3729 4C o8 AF JNF $AKe8

872C 20 8k €E CHAN@S JSK FIND13 ;GET NEXT CHAR
872F Fo 11 REQ CHANO? JEND OF LINE

8731 C% 59 CNF $59 tEND OF STRING?
8733 Fo oD BEEQ CHANO? ;YES

2735 9D 89 BF STA $BFEO,X ;STORE CHAR

8738 ES8 INX

8739 E@ 49 CEX H$49 sSTRING T0OQ LONG?
Q73 DO EF ENE CHANGS :NO

7D A2 17 LDX HE17 ;STRING TOO LONG
B873F 40 37 A4 JOF $A437 ;OUTFUT ERROR

8742 AT 09 CHANO? LDA Ht0Q ;STRING TERMINATOR
8744 9D 80 BF STA $RF80, X ;STORE IT

Q747 60 RTS

8748 ;
8748 A0 00 CHAN1O LDY H$00



Loc

8744
e74C
874E
874F
8751
8753
8755
8754
8752
8754

75C
875F
87460
8762
8764
B766
8768
876A
876C
876F
8771
8774
8775
8776
8778
877A
877C
87°C
87890
8782
8783
8785
8786
8788
8789
878e
878D
878F
8791
8794
8795
8796
8798
8794
879C
87%E
87A0
87A2
87A4
87A7
87A8
B7A9
87AR
87nD
87R0
87e2
87R4
87p%
37pE
87BE
87C0
27C2
87C6
87C8
87Ce

CO0i

B1
83
c8
Bl
85
A2
c8
Ca
Fe
B1
9D
E8
EQ
Do
AS
29
83
Ao
B9
Fe
9D
E8
c8
EQ
Do
AS
09
85
AS
18
45
A8
AS
18
65
85
Cé
B1
9D
[o12]
ES
ce
Fe

D9
A9
9D
E8
gk
8a
18
69
89

&n

00
A
58
F1
00
0

FC

24
oP.
92
Fb
02
FE
Ce
02
87
93
?6
R
Al
FD

BF

87

23
87
23
87

03

03
8E

A4
87

LINE

CHAN11

CHAN12

CHAN13

CHAN14

CHANLS

CHAN14

CHAN17

LDA
STA
INY
LDA
STA
LDX
INY
CFY
REQ
LDA
STA
INX
CFX
ENE
LDA
AND
STA
LDY
LDA
BEQ
STA
INX
INY
CFX
BNE
LDA
ORA
STA
LDA
CcLC
ADC
TAY
LDA
CLC
ADC
STA
DEC
LDA
STA
INY
INX
CHF
BREQ
CFX
BNE
LDA
STA
INX
STX
TXA
CcLC
ADC
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
JSR
LDy
JNE
LDA
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($57) .Y ;GET LINEH 1O

$14 ;STORE IT
($57).Y ;BET LINE# HI
$15 :STORE IT

Heeo

$23 ;REACHED STRING?
CHAN12 ;YES, INSERT IT

($57),Y ;GET FROGRAM BYTE

$0200 X :STORE IN PUFFER
H$56 ;PUFFER TOO LARGE?
CHAN11 ;NOT YET
$01
HSFE ;0UT BPASIC ROM
$01
#$00
$BFB80, Y ;GET CHANGE STRING RYTE
CHAN14 {END OF STRING
40200, X ;STORE IN BUFFER
{NEXT CHAR
;AND FROGRAM BYTE
He57 {END OF PUFFER?
CHAN13 +NO
$01
#io1 ;IN PASIC ROM
$01
$23 ;CALCULATE START
;0OF REST OF FROGRAM LINE
$22 ;AFTER INSERTING THE
;CHANGE STRING
$23
$FC
$23
$23
($57),Y ;GET FROGRAM BYTE
$0200 X :STORE IN PUFFER
(NEXT BYTE
(NEXT CHAR
Hso00 (END OF LINE?
CHAN16 JYES
#158 ;END OF BUFFER?
CHANLS sNOT YET
#$00 ;ZERO IF END OF PUFFER
$0200, ¥ (STORE IT
CHANLN ySTORE LENGTH OF
;LINE
H$04
$0B
10302
CHANST
$0303
CHANST+1
HZCHAN17  ;BASIC WARM START
$0302 {RE-ENTRY FOINT
H#:CHANL7
$0303
FINDIS ;SAVE FOINTERS ETC
$0B :GET FOINTER
$A4A4 ;s INSERT FROGRAM LINE

CHANST ;RESTORE WARM START VECTOR

139
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Loc CODE LINE
87CE 8D o2 03 STA $0302
8701 AD FE 87 LLDA CHANST+1
87D4 8D 03 03 3TA $0303
37D7 20 Re BE JSR FIND14 ;RESTORE FOINTERS ETC
87DA A5 57 LDA $57 s LAST LINE?
87DC C5 2D CmF $2D
87DE DO 96 ENE CHAN1B ;NOT YET
87E0 A5 58 LDA $58
87E2 C9 2E CMF ¢2E
87E4 FO 13 BEQ@ CHAN20 ; YES
87E6 AD FC 87 CHAN18 LDA CHANLN ;DID WE DELETE
87E9 C9 o1 CMF #$01 s WHOLE LINE?
87ER FO 03 BE@ CHAN1? ; YES
87ED 4C ED 84 JMF CHANO2 ;NO, LIST AND DO NEXT
87F® A0 o2 CHAN19 LDY #¢02 s INDEX TO NEXT LINE
87F2 84 23 STY 23
87F4 A2 090 LDX H$00
87F6 4C FO 86 JMF CHANO2+3 ;DO NEXT WITHOUT LIST
87F9 4C 56 8E CHAN20 JMF FIND1O ;EXIT CHANGE
87FC 00 CHANLN .BYT @
87FD 00 09 CHANST .WOR @
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

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. If the REM is in the first or second position ofthe 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.



87FF
37FF
8802
2804
2804
88e8
EE0A
880A
880D
880F
8811
8813
8814
2816
8818
281k
8e1p
381C
€81E
2820
ee21
882

8825
8829
e826
3828
ee2a
882C
882E
8830
8822
8834
8835
8834
882e
883A
883C
883E
883E
8840
8842
8843
8845
8847
8849
884A
8R4C
884E
agse
8852
€854
8854
88546
eess
8837
885C
885E
8860
8863
8B64
88664
3068
Q85n4
886A
886C

CORE

20
AS
85
AS
85

20
Fo
Ao
1
c8
11

4C

c8
B1
85
c8
B1

85

c8
Bl
c?
Fo
c?
Do
ho
B1
AA
c8
B1
8%
84
Do

ce
Do
c8
e
(4
Do
c8

Fo
c?
Fo
Do

84

k4
cé
Ad
R1
79
c8
C4
De
Fe

A9
8D

33 A5
28
FE
2¢
FC

E1l FF
X4
00
Fe

FE

74 A4

Fe
14

Fe

Fe
8F
28
020
oE
(A%
FB

FB
FC
FB
cc

EE
03

EQ

jedeal

A an

DC

FB
E2

29

aal

02
05
10
22
04
Fe
FC o1

o2

e7

3hA
20 @2

CRUNCH

CRUNO1

CRUNO2

CRUN®3

CRUNQ4

CRUMOS

CRUN®6

CRUNO7

CRUNOS

CRUN@Y

CRUM19

v

CRUN11

Extended BASIC - A Complete Package

.L.IE CRUNCH

JSK
LDA
STA
LDA
STA

JSR
BEQ
LDY
LDA
INY
ORA
BNE
JNE

INY
1.DA
STA
INY
LDA
STA

INY
LDA
CMF
BEQ
CHF
ENE
LOY
LDA
TAX
INY
LDA
STA
STX
ENE

Cmf
BNE
INY
RPNE
CnF
BNE
INY
LDA
BEQ
CMF
BEQ
RNE

STY
CFY
BCC
DEC
LDY
DA
STA
INY
CFY
BNE
BEQ

LDA
STA

$A533
$2P
$FB
¢2C
$FC

$FFEL
CRUNO2
#300
($FR),Y

($FR) Y
CRUNO3
$474

($FR)Y,Y
$14

($FR),Y
$15

($FB),Y
HeQF
CRUN®9
H$00
CRUNO6
H$00
($FR), Y

($FR) Y
$FC

$FP
CRUNO1

HS$EE
CRUNO?

CRUNO4
He22
CRUNO4

($FR), Y
CRUNOS
w22

CRUN®4
CRUNOS

$02
H306
CRUN11
$02
304
T3FR) LY
$Q1FC,Y

¢02
CRUN1O
CRUNLD

H$3A
$0209

;RE-CHAIN LINES
;GET START OF BASIC
; AND STORE IN TEMF
; LOCATIONS FOR THE
; USE OF THIS ROUTINE

;STOF KEY?
:YES

;MAIN CRUNCH LOOF
sNEXT LINE LO

;NEXT LINE HI
;NOT END OF FROG
s "READY.’

;GET LINE NUMBER
;LO
;LINE# LO

s HI
sLINEHW HI

.
12

;NEXT BYTE OF LINE
;REM TOKEN?
:YES, REMOVE REM
;END OF LINE?
sNOT YET

;GET FOINTERS TO
; NEXT LINE AND
; STORE
+ IN FOINTER

;ALWAYS

;s TOKEN?
sNO

;SCAN OTHER HALF
s QUOTES?

NO

;YES, SCAN TO

; END OF LINE
: OR ANOTHER QUOTE?
; YES

sNO, ALWAYS

;STORE OFF INDEX TO LINE
;0N 18T OR 2ND FNS?
;YES
SCORY LINE TO REM INTO
; INFUT PUFFER

2

;REACHED REM?
:NO
:ALWAYS, CHANGE

;FUT 737 AT START OF LLINE
; INTO INFUT BPUFFER

141
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LOC  CODE LINE
BBLF  AD 05 LDY HEOS ; AND INSERT IT
8871 A9 00 CRUN12 LDA H300 ;SET ZERO TERMINATOR
£873 99 FC o1 STA $01FC,Y
8874 (8 INY
2377 84 OP. STY $eoe
8879 A9 95 LDA H<CRUN13  ;RETURN FROM CHANGE
8370 8D 02 03 STA $0302
227E A9 88 LDA H:CRUN13
2830 BD 03 o3 S1A $0303
3883 AS FB LDA $FB ;STORE LINE FOINTER
8885 8D 34 03 STA $0334
8388 A5 FC LDA $FC
8884 8D 35 03 STA $0335
888D A9 2E LDA H$2E ;TELL USER WE ARE
888F 2@ D2 FF JSR $FFD2 ;DOING SOMETHING
8892 4C A4 A4 JNF $A4AL ; CHANGE
8895 :
8895 A9 83 CRUN13 LDA H$83 ;TO HERE FROM CHANGE
8897 8D @2 03 STA $0302 :RESET WARM START
8894 A9 A4 LDA H$A4 : FOINTER
889C 8D 93 03 STA $0303
889F AD 34 03 LDA $0334 sRESTORE LINE FOINTER
88A2 B85 FP. STA $FE
88A4 AD 35 03 LDA $033'
88A7 85 FC STA $FC
2849 DO 85 BNE CRUNOS sALUAYS, NEXT LINE
S9AR .END
CTL

Abbreviated entry: C(shift)T

Affected Basic abbreviations: None

Token: Hex $SEE,$02 Decimal 238,2

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]LIyIL[ccll[sell,[bc]l,[cIs]]]]]]) - where x is the column
position of the cursor (-39), y is the row position of the cursor (f-24), cc is the
cursor colour, sc the screen colour, bc is the border colour (f-15), and cls is a
flag for clearing the screen (f = no, 1 = 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 (f-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, if set to 1, 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 (20) - positions the cursor at the middle of the current line

CTL (9,0) - moves the cursor to (},f (home position)

CTL (,,1) - sets the cursor color to white

CTL (,,,P) - sets the screen colour to black

CTL (,.,,,P) - sets the border colour to black

CTL (,,,l) - clears the screen leaving the cursor at the current
position

CTL (20,12,5,0,11,1) - clears the screen (1), sets the screen to
black (@), the border to medium grey (11), the cursor colour to
green (5), and the cursor position to column 20, row 12.

To print something at a specified location on the screen:
PRINT CTL(x,y)“text”CTL(x1,yl)“more text”.....

Routine entry point: $88AB

Routine operation: The current settings of the 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 if the flag is set to 1, and
the other values are stored in their own locations.

i.oc COOE LINE

8eaAp .LIB CTL

8eae 20 2C 8% CTL JSR CTLDEF ;SET DEFALLT
88AE 20 FA AE JSR $AEFA ;GCAN 7 (7

88R1 20 79 09 JSR $0079 ;GET CURRENT CHAR
gee4 20 51 89 JSR CHECKN+3 s NEXT FAR?Y

887 P9 08 BCS CTLO1 +NO

889 20 45 89 JSR GV1 ;GET VALUE

88RC 8E 8F 89 STX CTXFOS ;STORE IT

88BF PO 42 BCS CTLEN1 ;FOLLOWED BY ")’
88C1 20 4E 89 CTLe1 JSR CHECKN sNEXT FAR?

88C4 PO 08 BCS CTLO2 3 NO

88C6 20 6E 89 JSR GY4 ;GET VALUE

88C9 €E 90 89 STX CTYFOS ;STORE IT

88CC RO 35 BCS CTLEN1 ;FOLLOWED BY ")~
88CE 20 4E 89 CTL@O2 JSR CHECKN s NEXT FAR?

88D1 PO 08 RCS CTLO3 s NO

88D3 20 68 89 JSR GY2 sGET VALUE

8804 BE 91 89 STX CTCUR ;STORE IT

88D%9 pO 28 BCS CTLEN1 ;FOLLOWED BY 7)7
88DE 20 4E 89 CTLO3 JSR CHECKN sNEXT FAR?

82DE B0 o8 BCS CTLO4 ;NO

8BE® 20 48 89 JSR GV2 ;GET VALUE

8BEZ BE 92 89 §TX CTSC ;STORE IT

88E6 PO 1R BCS CTLEN1 ;FOLLOWED BY ")”
88EB 20 4E 89 CTLO4 JSR CHECKN ;s NEXT FAR?

88EE PO 08 BCS CTLOS ;NO

88ED 20 68 89 JSR GV2 ;GET VALUE

88F0 B8E 93 8% STX CTBD ;STORE IT

88F3 PO OE BCS CTLEN1 ;FOLLOWED BY 7)”
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LocC

88FS
88F8
88FA
88FD
8700
8703
8906
8906
2909
geoe
890D
8910
8913
8916
8919
8%1C
891F
8922
8725
2928
8927
892C
892C
892D
8930
8933
2934
8939
393C
892F
8942
8945
8948
894A
894D
8F4E
894E
8951
8953
8955
8754
8957
8949
8950
895C
895D
895E
895F
8962
8965
8965
8947
2968
896A
896E
896D
896E
8970
8973
8976
8979
897e
897E
8780
8982

Advanced Commodore 64 BASIC Revealed
CODE

20
990
4C
20
8E
20

AD
Fo
A9
20
AD
8D
AD
8D
AD
8D
AC
AE
i8
4C

38
29
8cC
8E

AD

8D
AD
8D
D
80
ne
8D
60

20
Ce
o1
38
69
c?
Fo
18
60
68
68
20
4C

A9
2c
a9
2C
A9
2C
A9
8D
20
EC
Bo
20
c9
Fo
ce

4E
03
08
6B
24
F7

94
035
93
16
91
86
92
21
$3
20
8F
9@

Fo

Fo
8F
90
21
@2
20
93
864
91
00
P4

73
2C

92

89

AF
89
89
AE

89

E7
89
02
89
Do
89
Do
89
89

FF

FF
89
89
Do
g8
o
89
02
89

89

(4]

00
89

89
B7
89

00

LINE
CTLOS

CTLOG
CTLEN1
CTLEND

CTEND1

CTLDEF

CHECKN

CHECKS
CHECKE
CHECKC

CHECKA

6V1

GV2

JSR
ecc
JMF
JSR
STX
JSR

LDA
REQ
LDA
JSR
LDA
STA
LDA
STA
LDA
STA
LDY
LDX
CLC
JnF

SEC
JSR
STY
STX
LoA
STA
LDA
STA
LDA
aTA
LDA
STA
RTS

JSR
ChF
ENE
SEC
RTS
cmr
BEQ
cLC
RTS
FLA
FLA
JSR
JME

LDA

CHECKN
CTLO6
$AF 08
GV3

CTCFLG
$AEF7

CTCFLG
CTEND1
H147
$E716
CTCUR
$0266
CTSsC
$D021
CTeD
$D020
CTXFOS
CTYFOS

$FFFe

$FFFQ
CTXF0OS
CTYFOS
$D021
cTsc
$De2e
CTeD
$0286
CTCUR
H$00
CTCFLG

$0073
H$2C
CHECKE

H$29
CHECKA

$0073
CTLEND

H40

.BYT $2C

LDA

SBYT

LDA

Hi6
$2C
H2

LBYT $2C

LDA
STA
JSK
CFX
BCS
JSR
cme
REQ
Cmr

H25
VComF
$R79E
YCOnF
GERR
$0079
He29
CHECKS
He2C

;NEXT FAR?
s YES
;COMMA, SYNTAX ERROR
sGET VALUE

+STORE IT

;SCAN ")’

;CLEAR SCREEN?

:NO

;CHAR FOR CLS
;OUTFUT TO SCREEN
;GET CURSOR COLOUR
;SET IT

;GET SCREEN COLOUR
;SET 11
;GET BORDER COLOUR
SSET IT

;GET X FOSITION
;GET Y FOSITION
;FLAG WRITE

:SET CURSOR FOS AND EXIT

JFLAG READ

;BET CURSOR FOS
(STORE X

;STORE Y

;GET SCREEN COLOUR
;STORE IT

:GET BORDER COLOUR
;STORE IT

{GET CURSOR COLOUR
;STORE IT

1 ZERO SCREEN CLEAR
;FLAG

;GET NEXT CHAR
;IS IT A COMMAT
s NO

;FLAG FOR COMMA

;I8 IT 7)7?
;YES, DONE
;SET NO COMMA

;REMOVE RTS

; ADDRESS

;GET NEXT CHAR
;SET VALUES

;COMFARE X FOS
1SKIF

; COMFARE COLOUR

s SKIF

;COMFARE CLEAR FLAG
s SKIF

;COMFARE Y FOS
;STORE COMMARE VALUE
;GET 1 BYTEH

; IN RANGE @-(VCOMF-1)
;NO

;GET CURRENT CHAR
;IS IT 7))

;YES, FLAG END
(IS IT 7’
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Loc CODE LINE
8984 FO DS BEQ CHECKC ;YES FLAG ANOTHER
8986 4C 08 AF JMF $AF 08 ;SYNTAX ERROR
8989 A2 OE GERR LDX H3$eE ; ILLEGAL QUANTITY
898p  4C 37 A4 JMF $A437 ; SEND ERROR
898E ;
898E 00 VCOomMF  .BYT o ;VALUE COMFARE
898F 00 CTXFOS .RYT © ;X FOSITION
8950 00 CTYFOS .BYT @ ;Y FOSITION
8991 00 CTCUR .BYT 0 ; CURSOR COLOUR
8992 0@ CT1sC .BYT @ ; SCREEN COLOUR
8993 090 CTeD BYT @ ; BORDER COLOUR
8994 @0 CTCFLG .BYT @ ;CLEAR SCREEN FLAG
89995 JEND

DEEK

Abbreviated entry: D(shift)E

Affected Basic abbreviations: DEF - DEF

Token: Hex $SEE.,$1D Decimal 238,29

Modes: Direct and program

Recommended mode: Either

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

Synrax: 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 6510 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 $14,315. Using this value the bytes are read and converted to floating
point form.
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Loc

8995
8995
g99e
899¢b
899D
899F
8940
8%A1
89A3
89A5
89A7
89A9
89AA
89AD

Advanced Commodore 64 BASIC Revealed
CODE

20
20
Ao
B1
AA
cs
B1
86
85
A2
38
4C

8Aa AD
F7 B7
00
14

14
63
62
90

49 BC

DELETE

LINE

DEEK

ASSIGN

.LIE DEEK
JSR $AD8BA
JSR $R7F7
LDY H$09
LDA ($14),Y
TAX

INY

LDA (314),Y
STX $63

STA $62

LDX H$90
SEC

JNF $BCA9
-END

Abbreviated entry: DE(shift)L

Affected Basic abbreviations: None
Token: Hex $EE,$¢9 Decimal 238,9

Modes: Direct and program

Recommended mode: Direct only

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:

Program lines that have been DELETEd can not be recovered as they have been

;GET NUMBER
;MAKE INTEGER

sGET LO BYTE
s INTO .X

;GET HI BYTE

;STORE LO BYTE
;STORE HI BYTE
;EXPONENT =$90

;FLOAT AND SEND

DELETE 100-150 - deletes lines 10@ to 15 inclusive

DELETE —100¢ - deletes all lines up to line number 10¢§
DELETE 20p@— - deletes all lines from 20@@ to the end of the

program
DELETE § - deletes the whole program

wiped from memory.

Routine entry point: $89AD



Routine operation: DELETE first gets the range of the delete and then loops
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b

moving the memory above the range over the top of the deleted area.

LocC

894D
89AD
e9e.0
8%e2
e7k4
8%Rb
a7e8
8RR
89ED
89BF
89C1
89C3
89CS
89C7
e9cs8
89C¢9
89CP
esece
89CE
89CP.
89Ce
87Ce
gyce
89CD
89CF
8901
89D2
8904
8905
89D7
8909
89DA
890cC
890D
89DE
89EQ
8FE2
89E3
89ES
89E7
89E9
89EP
89ED
89EE
89F0
89r2
87F 4
89F 6
89F8
89FA
89FD
89FF
8A01
8n02
3404
8A06
808
8A09
8A0L
B8AQE
8Aal1

CODE

85
86
AG
38
ES

AS
ES
A8
B9
eA
18
65

[
W

98
65
85
Ao
B1
2?1
cs
Do
Eé
Eé6
AS
C3
eo
20
AS
Ab
18
69
es
?0
E8
86
20
4C

11 BA
SF
69
FE
FC
13 Aé
SF
69
A
o1
SF
04

77
7e
FE
7A

FC
7B

1E

2D
20

33 AY

2D

2E
399 Aé
74 A4

LINE

..LIB DELETE
DELETE JSR DELEQS ;GET DELETE RANGE
LDA $GF ;GET START OF DELETE
LDX $SF+i ;MEMORY FOINTER
STA $FP ;STORE IT
STX $FP+1
JSK $A613 ;FIND ADDRESS OF
L.DA $SF ;END OF DELETE
LLDX $GF+1
BCC PELE®1
LDY #H$01
LDA ($5F),Y
BEQ DELEQ1
TAX
DEY
LDA (3GF),Y

;.A ,-X HOLD THE FOINTER TO THE END
; OF DELETE RANGE.

;$FC,$FE HOLD THE FOINTER TO THE

; START OF DELETE RANGE.
D

ELE®1 STA $7A ;STORE AWAY END
STX $74+1 ;OF DELETE FOINTER
LDA ¢$FP
SEC
SeC ¢7A ;SET VARIARLE FOINTER
TAX ;TO END OF FROGRAM AFTER
LDA $FB+1 sDELETE
SRC $7A+1
TAY
BCS DELEQJ
TXA
CLC
ADC 42D
STA $20
TYA
ADC $2D+1
STA $2D+1
LDY H300
DELE®2 LDA (¢7A),Y ;GET RYTE
STA ($FR),Y ;MOVE IT DOWN
INY
ENE DELEQ2 ;D0 FULL FAGE
INC ¢7A+1 ; INCREMENT HI BYTE
INC $FR+1 ;FOINTERS
LDA $2D+1 ;DONE LENGTH?
CMF $FR+1
BCS DELE®2 sNOT YET
DELE®3 SR $A533 ;RE-CHAIN FROG
LDA $2D
LDX $2E
CLC
ADC H$02
STA ¢2D ;SET VAR FOINTERS
BCC PELEQ4
INX
DELE@4 STX $2D+1
JSR $A659 ;FERFORM "CLR”’
JMF $A474 ; "READY .’

Y
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LocC CODE LINE
8A11 ;GET RANGE FOR DELETE
8A11 s
8Aa11 20 79 00 DELE®S JSR $0079 ;GET CURRENT CHAR
8A14 FO 190 BEQ DELEQ6 ;NO RANGE, ERROR
8A16 90 11 BCC DELEQ7 ;IS A NUMBER
8A18 C9 AR CMF H$AR ;IS IT "-77
8Al1A DO oA PNE DELE®6 ;NO, ERROR
8A1C A5 2R LDA $2PB ;SET START ADDRESS OF
8A1E 85 SF STA $5F ;DELETE TO START
8A20 A5 2C LDA $2C ;OF FROGRAM
BA22 8% 60 STA $5F+1
8A24 DO 12 BNE DELEe8 s ALWAYS
8A26 4C @B AF DELE®6 JMF $AFO8 ;OUTFUT SYNTAX ERROR
BAR29 20 6B A9 DELE@7 JSR $A%64P ;GET NUMBER
8A2C 20 13 As JSR $A613 ;FIND ADDRESS OF LINE
8A2F 20 79 00 JSR $0079 ;SECOND VALUE?
RAZ2 Fo oC PEQ DELE®? ;NO
8A34 C9% AR CMF #H3AB ;I8 IT "-77%
8A36 DO EE BNE DELE®é6 ;NO, ERROR
8A33 20 73 00 DELLE@8 JSR %0073 ;GET NEXT CHAFR
8A3R 20 6B A9 JSR $A96E ;GET NUMBER
8A3E DO E6 BNE DELE®6 ;NOT END OF INFUT
8A40 A5 14 DELEQ@9 LDA $14 ;IS SECOND LINE ZERO?
8A42 05 15 ORA $14+1
8A44 DO 06 ENE DELE19 ;NO
8A46 A9 FF LDA HS$FF ;SET TO MAX LINE#H
8A48 B89 14 STA $14
8A4A 85 15 STA $14+1
BA4C 6@ DELE10 RTS ;RANGE DONE
8A4D .END
DISK

Abbreviated entry: D(shift)l

Affected Basic abbreviations: DIM - DIM

Token: Hex $EE,$A Decimal 238,10

Modes: Direct and program

Recommended mode: Either

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

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

“SP:TEST” - to scratch the file test
‘N@:DISK,p@” - 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, 18,01

where 23 is the error number, 18 is the track, 1 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,EMS$,T,S
PRINT E“,“EMS”’“T,,“Sﬂ””
CLOSE 15

Also, for sending disk commands such as Scratch a file etc.:
DISK “1¢”

is equivalent to:
OPEN 15,8,15,“1¢”

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

8A4D .LIE DISK

844D 20 79 00 DISK JSR $0079 ; CHECK FOR BLANK
8AG0 FO 02 REQ DISKO1 ; AFTER COMMAND.
8A52 4C P8 8A JMF DISKO4

8A55 A9 @0 DISK®1 LDA H$090 ; IF BLANK, READ
8AS7 85 R7 STA $B7 ; ERROR MESSAGE
8ASY 20 91 8A JSR FOFEN ;s OFEN A FILE

8ASC A9 oD 1.DA H$OD ;s FRINT <RETURM:
B8ASE 20 D2 FF JSR $FFD2

8A61 A9 12 LDA H$12 ; FRINT <REVERSE ON:
8A63 20 D2 FF JSKR $FFD2

8A66 A6 BB LDX $BR8

8A68 20 Cé FF JSR $FFC6 ; SET FILE TO INFUT
8A4E 20 CF FF DISK@2 JSR $FFCF ; INFUT

BA6E 48 FHA

8A6F A5 90 LDA $90 ; CHECK STATUS

8A71 DO 07 ENE DISKO3

8A73 68 FLA

8A74 20 D2 FF JSK ¢FFD2 ; FRINT CHARACTER
8A77 4C 6P 8A JMF DISKO?2 ; AND NeEXT

8A7A 68 DI35Ke3 FLA

8A7E  AZ BB LDA $B8

8A7D 89 49 STA $49

8A7F 20 CC E1 JSR $E1CC ; CLOSE FILE

BAB2 A9 92 LLDA H$92

8A84 20 D2 FF JSR $FFD2 ; FRINT <REVERSE OFF:

’

8AB7 A% 0D LDA #$0D
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Loc CODE LINE
8AB9 20 D2 FF JSR $FFD2 ; FRINT “RETURN:
BABC A% 00 LDA #H$00
8ABE 4C C&6 FF JNF $FFCé ; INFUT TO KYPD
8A91 H
8A91 20 Al 8A FOFEN JSR GETFNO ; FIND FREE FILE NO.
8R4 5 B8 STA $P8
8A%6 A9 OF LDA #H$oF ; SECONDARY ADDRESS
B8A98 85 R9 STA $R9
BAPA A9 08 LDA #¢$08 ; DEVICE NUMBRER
8A9C 8% BA STA $BA
BAYE 4C C1 E1 JNF ¢E1CH ;s OFENM
3AA1L H
8AA1 A% oF GETFNO LDA H$OF ; CHECK TARLE OF
8AA3 A6 98 GETNY1 LDX %98 ; FILE NUMBERS FOR
8AAS EO 00 CFX #%$00 ;s A FREE ONE
8AA7 FO OF BEQ GETN4 ; HAS REEN FOUND
8AAY? DD S8 02 GETN2 CMF $@258,X
8AAC DO 046 BNE GETN3
8AAE 38 SEC
8AAF E9 o1 SRC #1301
8AR1 4C A3 8A JMF GETN1
8AB4  CA GETN3 DEX 3 TRY NEXT NUMBER
EARS DO F2 BNE GETN2
8AR7 460 GETN4 RTS
8ARS H
eARR (9 22 DISKQ4 CMFP H$22 + CHECK FOR COMmMAND
RARA F@ 03 PEQ DISKOS ; IN QUOTES
BARC 4C 08 aAF JNF $AF OB 3 SYNTAX ERROR
8ARBF AT P8 DISKOS LDA $R8 ; CLOSE CURREMNT
&AC1 85 49 STA $49 ; DISK FILE
8AC3 20 CC EL JSR BELCC
BAC6 20 9E AD JSE ¢ADPE ; GET TEXT IN GQUOTES
8AC? 20 A3 R4 JSR $BRAA3J
BACC A6 22 LDX $22 ; STRING ADDRESS AT
8ACE 84 PR STX $RP ; ($22)
8ADO A4 23 LDY ¢22
8AD2 84 PBC STY $BC
84D4 85 B7 DISK@? STA $B7 3 SET LENGTH
8ADA 20 91 8A JSR FOFEN ; OFEN FIIE
2ADS A9 @D LDA #s$oD
2ADE 20 D2 FF JSR $FFD?2 3 FRINT <RETURN:
8ADE 49 RTS ; EXIT DISK
8ADF <END

DOKE

Abbreviated entry: D(shift)O

Affected Basic abbreviations: None

Token: Hex $EE,$¢B Decimal 238,11

Modes: Direct and program '
Recommended mode: Either

Purpose: To store a value (§-65535) in the 6510 microprocessor’s internal two
byte format (the opposite of DEEK).
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Svntrax: 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
P-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 54272,10¢¢¢

POKE 54272,INT(100¢9/256)
POKE 54273,10000-INT(1409¢ / 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 lo,hi
order pointed to by the address.

Loc COCE LINE
8aDF .LIE DOKE
8ADF 20 8A AD DOKE JSR ¢ADBA ;GET ADDRESS
8AE2 20 F7 B7 JSR $R7F7 ;CONVERT TO INT
8AES A5 14 LDA %14 ;GET LSP
8AE7 89 FB STA $FP ;SAVE IT
8AE? ADS 15 LDA $15 ;GET Msp
8AER 85 FC STA ¢FC ;SAVE IT
8AED 20 FD AE JSR $AEFD ;SCAN FAST 7,7
8AF@ 20 8A AD JSR $ADBA ;GET VALUE
SAF3 20 F7 B7 JSR $R7F7 ;CONVERT TO INT
8nFé6  AG 00 LDY H¢00 ; INDEX
8AF8 AJ 14 LDA $14 ;GET LSR
8aFA 91 FP STA (¢FR),Y ;STORE LSE
8AFC C8 INY s NEXT RYTE
8AFD A5 15 LDA $15 ;GET mse
8AFF 91 FB STA ($FR),Y :STORE MSR
gpo1 40 RTS
8R02 .END
DUMP

Abbreviated entry: D(shift)U

Affected Basic abbreviations: None
Token: Hex $SEE,$0C Decimal 238,12
Modes.: Direct and program
Recommended mode: Direct

Purpose: To display the values of all simple variables, name functions, and
display the dimensions of arrays.
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Svatax: 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 pbint: $8B¢2

Routine operation: 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

epe2 LIB DUMF

8R02 AS 2E DUMF  LDA $2E ;GET START OF VARIABLES
8R4 B8O 6@ STA ¢60 ;3 AND STORE IN REQUIRED
8R06 A5 2D LDA $2D ; LOCATIONS

8208 85 SF STA $5F

8R0OA H

8poeA 38 DUMFo1 SEC ;START OF tMAIN LOOF
8BOE ES 2F SBC $2F ;END OF VARIABLES?
8ReD A5 60 LDA %60

8ROF ES 30 SBC %30

8e11 90 €3 BCC DUMFO2 ;NO

8B13 4C ED 8R JNF DUMF17 ;YES, DISFLAY ARRAY DIMS
8R16 ;

8e16 2@ C% 8k DUMFO2 JSR DUMF12 ;GET VAR NAME

8R1% A5 25 LDA $25 ;REAL?

8Ri1e Fo 2B BEQ DUMFO3 s YES

8e1D C9 et CMr #$01 sFUNCTION?

8B1F FO 47 BEQ DUMF26 ; YES

8B21 C9 @2 CMF H$02 3 STRING?

8e23 FO SC BEQ DUMFO4 s YES

8R25 A9 25 LDA H$25 ;MUST RE INTEGER
8R27 20 D2 FF JSR $FFD2 sFRINT "%Z7

8R2A 20 E3 8P JSK DUMF1S ;ANY EXTRA SFACES
8B2D A9 3D LDA #¢3D

8R2F 20 D2 FF JSR $FFD2 sFRINT 7=~

8R22 A0 02 LDY #¢02 sSET FOINTER TO VAL
8R34 P1 SF LDA ($5F),Y ;GET LO

8B36 48 FHA

8e37 C8 INY

8R38 P1 SF LDA ($5F),Y ;GET HI

8R3n A8 TAY

8R3R 68 FLA

8e3C 20 91 B3 JSR $B3%1 sFIX-FLOAT

8R3F 20 DD PD JSR ¢BDDD ;FLOAT-ASCII

8R42 20 1E AR JSR $ABRIE sFRINT IT

8R45 4C A9 8P JNF DUMFO7 ;D0 NEXT VAR

8p48



LaocC

ar48
8R48
8R48
3B4A
8RAD
8R50
eps2
8R55
8B.58
eR3A
8R.5C
8RSF
8R462
8R4S
8R.48
2040
8eeg
8R48
B8R.4P.
8R.4D
8R6F
8e72
8e7%
8p8o
erel
3881
8E81
21323
8e.83
8e8é
8e8?
8E.8P
8e3D
er9e
8p91
8p93
8R95
8R97
8r99
8R.9A
8R9C
8R9E
8B9F
8pal
8RA4
8RAS
3RAY
8RAY
8BA9
8RA9
8RAP.
8EAE
8eR1
8BE3
8BR4
8BRS
8eR7
8eey
SEEPR
8REeD
8PRF
8RCO
8BC2
8R.CS
8BCS
8R.CY

CODE

A9
20
20
A9
20
20
AS
A4
20
20
20
4C

20

A?

a1}
29
4C

2

s

00

A2
ep
20
EQ
Do
20
CA
19
AQ
B1
8%
38
B1
8%
ae
B1
20
ne
20

A?
20
20
Do
-1
18
AS
69
8%
Ab
9e
ES
86
4C

E3

ae
1E
A9
D

03
CA
D2
03
03
E3

Fo
04
SF
23

SF
22

22
SF
24

ot

D2

oD
D2
El
e1

SF
27
SF
50
21

60
2A

FF
ge

FF
B1

BR
BD
BD
1=

3B

fa]:
3e

ac
FF

ap

AP

FF

FF

8k
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LINE

sREAL VARIABLE
DUMFO3 LDA H$20

JSR $FFD2 ;FRINT SFACE
JSE DUMF1S ;FAD HAME

LDA H$3D

JSR ¢FFD2 sFRINT 7=7

JSR $R18%G ;GET ADDRESS OF VAR
LDA $47 ; INTO A AND Y
LDY %48

JSR $PRA2 sMEM--FACHIL

JGR $BDDD ;FLOAT-ASCIT
JSK 4BDDA ;FRINT NUMPER
JREDUNFO7Y ;0 NEXT VAR

:FUNCTION

DUMF26 JSR DUMF1S sFADR NARE
LDA HFUNCTT JFOINT T0
LDY HEFUNCTT ;TFUNCTION
JSKR ¢ARILE ;FRINT STRING
JMF DUMFO? D0 NEXT VAR

FUNCTT .BYT ’ = FUNCTION’ ,%00

STRING VARIABLE

o we e

DUMF@4 LDX #$03
DUMFOS LDA DUMTEL, X
JSR $FFD2
CFX #303
ENE DUMF 6
JSR DUMF15 sFAD FOR NAME
DUMF@6 DEX
RFL DUMFOS ;COMFLETE LOOF
LDY #$04 ;GET ADDRESS OF STRING
LDA ($5F) Y
STA $23
DEY
LDA ($5F),Y
STA $22
DEY
LDA (35F),Y JLENGTH
JSK $AR24 ;FRINT STRING FROM ($22)
LDA #$22 ; AND LENGTH IN .A
JSR $FFD2 SFRINT 707

;LOOF TO FRINT “¢= "’

~

;FRINT CARRIAGE RETURN AND DO NEXT

DUMF@7 LDA H$0D

JSR %FFD2 ;FRINT RETURN
DUMFO8 JSR $FFE1 ;STOF KEY?

BNE DUMF10 ;NO
DUMF@9 RTS ;EXIT TO "READY”
DUMF10 CLC ;MOVE TO NEXT VAR

LDA $5F

ADC #3097

STA $5F

LDX %60

BCC DUMF11

INX
DUMF11 STX $60

JMF DUMFO1 ;DO NEXT VAR

GET AND FRINT VAR NARE

~e e we
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Loc

8RCS
8eC7
8B.C9
8BCA
8ECC
8BCD
SBCF
gepe
8pD2
8BD4
8ED6
8eD8
8P.DE
aeDD
EEDF
8RE2
EREZ
8RE3
BRE3
8RL3
8REYS
SPE7
QPEQ
SBEC
eprED
SPED
SPED
8RED
8BED
8REF
8PF2
8BF4
8PF 6
8PF8
ePFA
erFA
8BFC
SPFE
8C00
8ce2
8C04
8C06
8Ces6
8ce9
8coee
8CoE
8C10
8C12
8C1l4
8C16
8C18
8C1¢9
8C1eE
8C1C
8C1E
ec21
8C24
8C26
8C29
ac2e
8C2E
8C30
8C31
8C32
8C35
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£aDE

Ao
84
ce
B1
oA
26
4h
?9
88
1e
AT
20
AS
Fo
20
50

AS
De
A?
20
50

A9
20
AS
85
NS

85

AS
CS
Do
AS
CS

Fe

20
Fo
20
AS
Fo
ce
Do
A9
2C
234
2C
A9
20
20
A9
20
A9

AS
ig
69
8%

[
J

46

20
D2

00

FF

FF

FF

FF

FF

8B

FF
ge

FF
FF

LINE

DuUnMF12 LDY
STY
INY
DUMF13 LDA
ASL
ROL
LSR
STAH
DEY
BFL
LDA
JSR
LDA
BEQ
JER
DUMF14 RTS

DUMF13
45
$FFD2
246
DUMF14
$FFD2

;GET VARIAPLE TYFE
:AND NAME

;GET BYTE
;TYFE BIT INTD TENWF

;RESTORE NAME PYTE
;STORE NAME RYTE

sFRINT NARE

;2ND BYTE?
SYES, FRINT IT
: DONE

;PAD OUT NAME IF OMLY 1 RYTE LONG

DUMF15 LDA
BNE
LDA
JSKR
DUMF16 RTS

346
DUMF16
H$20
$FFD2

;2ND BYTE?
;YES, DON’T FAD
;ELSE FAD WITH SPACE
(PRINT

: DONE

;DISPLAY ARRAY NAMES AND DIMENSIONS

3 ONLY

DUMF17 LDA
JSKR
LDA
STA
LDA
STA

DUMF18 LDA
Chr
ENE
LDA
cnre
REQ

DUMF19 JSR
BEQ
JSR
LDA
BEQ
cme
BNE
LDA

Hs0D
$FFD2
$2F
$5F
$30
$60

$60
$32
DUMF19
$SF
$31
DUMFO9

$FFE1
DUNMFQ9
DUMF12
$25
DUMF21
He02
DUMF20
HE24

BYT 3$2C

DUMF20 LDA

H$25

-BYT $2C

DUMF21 LDA
JSR
JSK
LDA
JSR
LDA
JSR
LDA
CLC
ADC
STA
LDA

H$20
$FFD2
DUMF1S
H$20
¢FFD2
H$28
$FFD2
$5F

H$03
$FPB
$60

;SEFARATE NORMAL

; VARS FROM ARRAYS WITH
: A CARRIAGE RETURN
:SET FOINTER TO 1ST

; ARRAY

sEND OF ARRAYS?

:NO

;STOF KEY?
;YES,EXIT

;GET AND FRINT NAME
sWHICH TYFE?

:REAL

sSTRING?

:NO, ARRAY IS INTEGER
;CHAR "¢

;SKIF 2 BYTES

;CHAR 7%

;SKIF 2 BYTES

;CHAR 7 7

sFRINT IT

;ONE EXTRA SFACE
;CHAR 7 (7
sFRINT IT

;SET FOINTER TO END
; OF ARRAY ENTRY FOR
: DISFLAY OF DIMS
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LdC  CODE LINE

8C37 69 00 ADC H$00

8c3% 85 FC STA $FC

8C3E A0 01 LDY #¢01

8C3D B1 FB LDA ($FR),Y ;4 OF DIMENSIONS
8C3F 85 FD STA $FD

8C41 A% 00 LDA H300

8C43 85 FE STA $FE

8C45 06 FD ASL $FD ;TIMES 2

8C47 26 FE ROL $FE

8C4? A5 FD LDA $FD (FLUS END VALUE
8C4E 18 CLC

C4C 65 FR ADC $FB

8C4E 85 FD STA $FD

8C50 A5 FE LDA $FE

8052 65 FC ADC $FC

8C5¢ 85 FE STA $FE

ecsa ;

8CS6 AO 00 DUMF22 LDY #¢¢0 ;GET DIMENSION VALUE
8c58 B1 FD LDA ($FD),Y

8csa 8D C9 8C STA DIMENS+1

8CSD €8 INY

8CSE  P1 FD LDA ($FD),Y

8C40 8D £8 8C STA DIMENS

8C63 DO 03 ENE DUMF23 sMINUS 1

8C45 CE C9 8C DEC DIMENS+1

8C48 CE Co an DUMF23 DEC DIMENS

8C6E AD C9 8C LDA DIMENS+1  ;FRINT NUMBER
8C4E  AE CB 8C LDX DIMENS : IN LACGHI), .X(LO)
8C71 A4 SF LDY $5F :SAVE ARRAY FOINTER
8C73 8C €8 8C STY DIMENS

8C76 A4 40 LDY $60

8C78 8C C9 8C STY DIMENS+1

8C7p 20 CD PD JSR $BNCD

8C7E  AC C8B 8C LDY DIMENS ;RESTORE ARRAY FOINTER
8C81 84 SF STY $SF

8C83 AC C9 8C LDY DIMENS+1

8C84 84 60 STY $60

8c88 38 SEC ;SUBTRACT 2 FROM
8C89 AS FD LDA $FD ; DIMENSION FOINTER
8CER  E9 02 SEC H$02

8C8D 85 FD STA $FD

8C8F AT FE LDA $FE

8C?1 E9 00 SBC H$00

8C93 85 FE STA $FE

8C95 €S FC CMF $FC ;END OF ARRAY?
8C97 DO 06 ENE DUMF24 +NO

8C99 AS FD LDA $FD

8C9E  CS FP. CMF $FP

8C9D Fo 08 PEQ DUMF25 ; YES

8CYF :

8C9F A% 2C DUMF24 LDA H$2C sCHAR 7’

8CA1 20 D2 FF JSK $FFD2 JFRINT IT

8CA4  4C 56 8C JNF DUMF22 ;D0 NEXT ELEMENT
8cA7 :

8CA7 A0 03 DUMF25 LDY H$03 ;GET LENGTH OF
8CA9 PR1 SF LDA ($5F),Y 1 ARRAY ENTRY
8CAB 85 FP STA ¢FP

8cAD 88 DEY

BCAE B1 SF LDA ($5F) Y

scee 18 cLC

8CR1 65 SF ADC $5F ;AND ADD TO ARRAY
8ce3 85 SF STA $5F ; FOINTER

8CBS A5 60 LDA $60

8CR7 65 FB ADC $FP.

8CE? 85 60 STA ¢60
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Loc CODE LINE
8CRR  A? 29 LDA #2227 ;CHAR ")
eCED 20 D2 FF JSR $FFD2 FRINT IT
8CCe A% oD LDA H3QD ; CARRIAGE RETURHN
8CC2 20 D2 FF JER $FFD2 JPRINT IT
8CCS 4C FA 8B JNFE DUMFLS 00 NEXT ARRAY
accs 0o ¢9o DIMENS .WOR @
8CCA 22 DURMTRL .BYT 3%22,%$20,%3D, %24
ecce 29
8ccc 3D
8CCD 24
8CCE -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: Tllegal 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:

1¢ CTL(,.5,0.0,1)
20 KEY1,“CATALOG"+CHRS$(13)
3¢ KEY2,“DISK”+CHRS$(13)
49 KEY3,“LIST"+CHRS(13)
5¢ KEY4,“RUN”+CHR$(13)
69 KEYS,“OLD"+CHRS$(13)
7 KEY6,“PEEK(”
8¢ KEY7,“RENUMBER”
99 KEY8,“FIND@"
169 PRINT CTL(12,12,,,,1)*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 ConE LINE

8CCE .LIPR EXEC

8CCE 2@ 4F 98 EXEC JSR DFARS ;GET FILE FARAMETERS
ecb1 2@ B7 8F JSR GETOFN ;OFEN FILE

ECD4 A9 93 LDA H#393 ;CLEAR SCREEN
8CDh6 20 D2 FF JSR $FFD2

8CD? AD ¢0 @3 LDA $0300 ;STORE OFF ERROR LINK
8cpc 8D 90 8D STA EXECER

8CDF AD 01 03 LDA $0301

8CE2 8D 91 8D STA EXECER+1

8CES AD 02 03 LDA $0302 ;STORE OFF WARM START
8CE8 8D BE 8D STA EXECST

8CER AD 03 03 LDA %0303

8CEE 8D &F 8D STA EXECST+1

8CF1 A9 4@ LDA HZMERGRT sSET "RESET INFUT’
8CF3 8D 2C 03 STA $032C ; TO RTS

8CF6 A? 98 LDA H:MERGRT

8CF8 8D 2D o3 STA $032D

8CFR A? S LDA H-EXECOQ4 ;SET ERROR VECTOR
8CFD 8D 00 o2 STA $0300

8D00 A% 8D LDA HAEXECO6

gbe2 8D o1 @3 STA ¢e3el

8D0S A9 erF LDA HEXEC@2 ;SET WARM START
8D07 8D 02 93 STA $0302

8DoA A9 8D L.DA H:EXECQ2

8DeC €D 03 @3 STA ¢0303

8DoF AE 92 8D EXECQ2 LDX EXECNO

eD12 2@ C6 FF JSR $FFCé ;SET INFUT

8D15 A2 18 LDX H24 ;ROTTOM

8D17 Ae o0 LDY #$00 ; LEFT

8D19 18 CLC

8D1A 20 FO FF JSR ¢FFF@ ; OF SCREEN

8D1D A2 090 LDX H$09

8D1IF 20 CF FF EXEC®3 JSR $FFCF ;GET RYTE

8D22 48 FHA

8D23 AL 99 LDA ¢90 ;CHECK STATUS
8D25 Do 29 BNE EXECOS

8D27 68 FLA

8Dh28 C9 oD CMF #$0D ;CARRIAGE RETURN?
8D2A FO 0A PEQ EXECQ4

8D2C 9D 00 02 STA $0200,X

8D2fF ES8 INX

8030 20 D2 FF JSR $FFD2 ;FRINT CHAR

8033 4C 1F 8D JMF EXECOZ

8036 A? @0 EXECO4 LDA H$00

8D38 9D 0@ o2 STA $0200,X

8D3p A% o1 LDA H$01

en3 85 Cé STA $C6

8D3F A% @D LDA #H$0OD

8D41 20 D2 FF JSR ¢FFD2

8D44 A2 00 LDX H300 ;SET KEYROARD AS INFUT
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Loc CODE LINE
8D46 20 C6 FF JSR $FFC6
8D49 A2 FF LDX H$FF
8D4E. A9 91 LDY #H¢$01
3D4D  4C 85 A4 JMFP $A484 ;EXEC IT
8D5oe 20 &Y 8D EXECOS JSR EXECO? ;RESET VECTORS
8053 20 S5 8A JSR DISKO1 ;DISFLAY DISK ERROR
8D56 4C 74 A4 JNF $A474 ;EXIT TO READY
8D59 990 B4 EXECQs BCC EXECOR
8D%ie  B8A TXA ; SAVE ERROR NUMBER
8DSC 48 FHA
8DSD 20 65 8D JSR EXECO7 sRESET VECTORS
8040 68 FLA ;sRESTORE ERROR NUMBER
8D61  AA TAX
8D62 6C 00 02 JMF ($0300) ; SEND ERROR
8D65 A9 2F EXECO7 LDA H$2F ;RESTORE "RESET DEFAULT IO’
8D67 8D 2C 03 STA $032C
8D6A A9 F3 LDA H$F3
8D6C 8D 2D 03 STA $032D
8D46F AD 99 8D LDA EXECER ;RESET ERROR LINK
8D72 8D 00 03 STA $0300
8D75 AD 91 8D LDA EXECER+1
8D78 8D 01 03 STA $0301
8b7e D 8E 8D LDA EXECST ;RESET WARM START
8D7E 8D 02 03 STA $0302
8n81  AD 8F 8D LDA EXECST+1
8D84 8D @3 03 STA $0303
8D87 AE 92 8D LDX EXECNO
8D8A 20 C3 FF JSR $FFC3 ;CLOSE FILE
8p8n 69 RTS
8DBE 00 09 EXECST .WOR ©
8D%0 00 00 EXECER .WOR ©
8D%92 00 EXECNO .BYT @
8D%3 -END
FIND

Abbreviated entry: F(shift)l

Affected Basic abbreviations: None
Token: Hex $EE,$0E Decimal 238,14
Modes: Direct and program
Recommended mode: Direct only

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 withajump toan ‘RTS’
so that LIST will return to the routine.

LoC COLE LINE

8D93 LLIB FIND

80?3 20 91 BE FIND JSR FIND14 ;GET CHARACTER

ep9s6 B9 59 STA $59 ;STORE IN FLAG

8D?8 A2 09 LDX H3$00

ep9A 2@ C7 8D JSR FINDOQZ ;GET SEARCH STRING
809D 20 ES 8D JSR FINDOS ;SETUF FOINTERS

8DA® 78 SEI

8DA1 AD 00 93 LLDA $030¢

8DA4 8D CF BE STA FINDER

80A7 AD 01 03 LDA $0301

8DAA 8D DO BE. STA FINDER+1

8DAD AP 47 LDA H=FIND11 ;ERROR LINK TO RTS
8DAaF 8D €0 03 STA $0300

8DB2 A% 8E LDA H:FIND11

epe4 8D 01 03 STA $0301

8DR7 S8 CLI

speg 20 F3 8D JSR FINDO6 ;FIND STRING

8DEE 20 48 BE FIND@1 JSR FINDI12 ;LIST LINE

8DBE 20 F9 8D JSR FIND®7 ;FIND STRING

80C1 4C PB 8D JMF FINDO1 ;AND REFEAT

enc4 ;

80C4 4C 08 AF FINDQ2 JMF $AFO8 ; SEND SYNTAX ERROR
8DC7 H

8DC7 20 8k 8E FIND®3 JSR FIND13 ;GET A CHARACTER
8DCA FO F8 PEQ FINDO2 ;END OF LINE

8DCC CS S9 CMF $59 ;END OF STRING?

8DCE FO oD BEQ FINDO4 ;YES, COMFLETE

80DO 9D 490 PBF STA' $RF40,X ;STORE IN SEARCH STRING
8DD3  ES8 INX

8DD4 EOQ 40 CFX H$40 ;STRING TOO LONG?
80D6 DO EF PNE FINDO3 ;NO

8pp8 A2 17 LDX #H$17 ;STRING TO0O LONG
8DDA  4C 37 A4 JNF $A437 ; OUTFUT ERROR

8DDD A9 00 FINDO4 LDA #$00 ; TERMINATOR TO STRING
8DDF 9D 4@ BF STA $BF490,X ;STORE IT

8DE2 86 22 STX ¢22 ;STORE STRING LENGTH
8DE4 60 RTS JEXIT

8DES ;

8DES AS 2P FINDOS LDA $2PB ;GET START OF FROGRAM
8DE7 18 CLC

8PE8 69 o2 ADC #¢02 ;FLUS 2

8DEA 85 §57 STA $57

8DEC A5 2C LDA $2C ;GET START OF FROG MSE
8DEE 69 090 ADC #%$00

8DF® 85 I8 STA ¢58 ;STORE IT
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Loc

8DF2
8DF3
8DF3
8DF5
8DF 7
8DF 9
eDF e
8DFD
8DFF
8E01
8EQ3
8EQ6
8EQ7
8E09
8EQP
8EQD
8EQE
8E10
SELL
8E12
8E14
8E16
8E17
8E19
8E1R
8E1D
8E1F
8E21
8E24
8E26
8E28
BE2A
8E2C
8E2D
8E2F
8E31
8E23
8E39
8E37
8E39
8E3P.
8E3D
8EZE
8E40
8E42
8E44
8E46
8E48
8E49
8E- i
8E4D
8EA4F
8ES1
8ES3
8ES6
8ES7
8ESA
8ESD
8E4O
8E63
BEb64
8E67
8E&L7
8E48
848
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CODE

69

A2
[21%
84
AS
29
8%
B1
Fo
DD
8
AS
09
28]
28
Do
csg
E8
E4
Do
60
Eé6
A4
A2
B1
Fo
4C
AS
09
es
AS
38
E?
8%
AS
E?
85
Ad
B1
8%
cs
B1
85
05
Fo
AS
18
69
83
AS
-34
2%
4C
78
AD
8D
AD
8D
58
4C

&0
[e14

00
02
23
o1
FE
o1
57
21
40

01
o1
01

mry
W

(SN
N

00
57
e3
FQ
21
o1
01

57

02
57
o8

20

=
57

59
57

59
10
39

22
57
58
00
58
F3
CF
00
De
21

74

00

BF

8D

8D

8E
03
8E
03

A4

LINE

FIND@6

FIND®7

FINDOS

FINDO?

FIND19O

FIND11

FIND12

RTS

LDX
LDY
STY
LDA
AND
STA
LDA
REQ
CHMF
FHF
LDA
ORA
STA
FLF
BNE
INY
INX
CFX
ENE
RTS
INC
LDY
LDX
LDA
BEQ
JnF
L.DA
ORA
STA
LDA
SEC
SeC
STA
LDA
SeC
STA
LDY
LDA
STA
INY
LDA
STA
ORA
BEQ
LDA
CLC
ADC
STA
LDA
ADC
STA
JnE
SEI
L.DA
STA
LDA
STA
CLI
JMF

RTS

LY

H$00
#302
$23

$01
HEFE
$e1
($57),Y
FINDOY
¢BF 40, X

$e1
#301
$01

FINDOS

$22

FINDO7

$23

$23
#$00
($57),Y
FINDO9
FINDO7
s01
Hso1
$01

$57

H$02
$57

$58
H$00
$59
Hi00
($57),Y
$59

($57),Y
$58

$59
FIND10
$59

H$02
$57

$58

H$00
$58
FINDOS
FINDER
$0300
FINCER+1
$0301

$A474

H$00

;INDEX TO STRING
;INDEX TO LINE

;0UT BASIC ROM

;GET BYTE
:END OF LINE
;SAME AS STRING?

;IN RASIC ROM

;NOT MATCHED

;NEXT RYTE

sNEXT CHAR

;STRING MATCHED?

:NO

:YES

;s START AT NEXT BYTE
;AND START OF STRING
1GET RYTE

;END OF LINE

1 TRY AGAIN

;IN RPASIC ROM

;LINE FOINTER -2

;GET LINK LO
;STORE IT

;GET LINK HI

;STORE TO FOINTER HI
;END OF FPROGRAM?
;YES

;GET LINE FOINTER LO
LADD 2

+GTORE IT

{GET HI BYTE

;D0 NEXT LINE

;RESET ERROR LINK

JEXIT

; ERROR LINK
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8SE6A
8E6D
SE6F
8E72
BE7 4
8E76
8E77
8E79
8E7R
8E7E
8EB1
8EB4
8E8S
8EES
SE8A
eEee
8EEE
8ESD
@EBF
QE?1
8EF2
8E?3
8E96
eEF6
BE?8
2ETP
8E?D
2EAQ
8EA2
8EAT
BEA7
BEAA
SEAC
SEAF
8EROQ
8EPR@
SER3
8ERS
8ERS
8ERA
8ERD
8ERF
8EC2
8EC4
8EC7
QEC?
8ECA
8ECE
8ECC
8ECD
8ECE
8ECF
8ED1

CODE

20
A9
20
Bl
85
cs
B1
8%
20

20
Eé
A4
A2
690

Eé
Do
Eb6
AY
=31
60

AS
8D
hS
8D
AS
8D
AS
8D
AS

69

AD
8%
AD
85
AD
85
AD
85
AD
85
69
00
00
00
(-1
00
00

)
91
D2
57

14

57
15
13
ce
Po
23
23

oe

74
02
78
00
76

22
CA
23
ce
a7
cc
58
CcD
FC
CE

ca
Ce
23
cc
cD
58
CE
FC

00

GET

8E
FF

Ad
A6
8E

8E
8k
8E
8E

8E
8E
8E
aE
8E

L.INE

FIND13

FIND14

Mo

IND16

FIND17

FINDER
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JSR FIND15G ;SAVE FOINTERS
LDA H$91 ;CURSOR UF
JSR $FFD2 sFRINT IT
LDA ($57),Y (GET LINEH LO

STA $14 (STORE IT
INY

LDA (357),Y ;GET LINEH HI

STA $15 :STORE IT

JSR $A613 ;FIND LINE ADDRESS
JSK $ACY sLIST LINE

JSR FIND16 ;RESTORE FOINTERS

INC $23 ;NEXT CHAR IN LINE
LDY %23

LDX #$00 ;START OF STRING

RTS

INC $74 ; INCREASE LSP.

BNE FIND14

INC $7P

LDY H%00

LDA ($74),Y ;GET INFUT BYTE

RTS

LDA ¢22 1STORE STRING LENGTH
STA FIND17

LDA $23 ;STORE LINE INDEX

STA FIND17+1

LDA $57 sSTORE LINE FOINTER LO
STA FIND17+2

LDA $58 HI

STA FIND17+3

LDA $FC ;SAVE CHANGE VARIAPLE
STA FIND17+4

RTS

LDA FIND17 ;BET STRING LENGTH
STA $22

LDA FIND17+1  ;GET LINE INDEX

STA $23

LDA FIND17+2 ;GET LINE FOINTER LD

STA $57

LDA FIND17+3 ;GET LINE FOINTER HI

STA %58

LDA FIND17+4 ;GET CHANGE FARAMETER
STA $FC

RTS

BYT $00,$00,$00,%00,%00

-WOR @
.END

Abbreviated entry: G(shift)E

Affected Basic abbreviations: None
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Token: Hex $SEE.,$0F 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 10@Q in steps of 1§. GET will read in files created by the
Commodore assembler and SYSRES. Each lineis read in until a carriage return
is reached. It is then tokenised and entered into memory as a program line.

Syvntax: Direct mode: GET filename, d - where d is the device number (disk
only)
Run mode : aschapter 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.

Lac CODE LINE

8ED1 LLIB GET

8ED1 S 9D GET LDA $9D ;CHECK IF DIRECT
8ED3 DO 06 ENE GETUN ; YES, DIRECT

8EDS 20 79 00 JSK 30079 ;GET CURRENT CHAR
8ED8 4C 7E AR JMF $ARZE ;FERFORM PASIC ’GET’
8EDE 20 6F 98 GETUN JSR DFARS ;GET FILE FARAMETERS
8EDE 20 99 8F JSK GETMES ; "READING’

8EE1 20 B7 8F JSR GETOFN ;OFEN FILE

8EE4 20 AC 8F JSK GETIN ;SET INFUT

8EE?7 S 28 LDA $2B ;SET START OF FROGRANM
8EEY 85 FB STA $FP ;FOINTER

8EER  AY 2C LDA $2C

8EED 8% FC STA ¢FC



Loc

8EEF
8EF1
8EF2
8EF 4
BEFS
8EF7
8EF9
8EFE
8EFD
8EFF
8Fo1
8F03
8F 05
8F07
8F09
8FeC
8FOF
8F11
8F14
8F16
8F18
8F1A
8F1C
8F1F
8F20
8F22
B8F24
8F2¢&
8F29
2F 2P
8F2E
8F30
8F32
8F34
8F 36
8F39
8F3C
8F 3E
8F 40
8F43
8F45
8F 46
8F 49
8F 4P
8F4C
8F 4F
8F351
3F53
8F54
BFS5S
8F57
gFas
8FSA
eFsC
8FSE
eF 60
8F62
GF 63
[F 65
8F 664
8F 68
8F 6A
8F4C
8F &D
8F 6F
8F72

CODE

AS
18
69
AA
AS
69
89
83
85
86
86
86
A9
A2
8D
8E
A0
20
ce
Fo
c9o
Fo
9?9
c8
co
Do

=
~

8D
A9
99
A2
86

85
20
AD
Fo
Ad
AD
921
c8
AD
?1
8
B9
71
Do
ce
98
A0
13
65
85
91
AS
69
c8
?1
A8
AS
85
84
30

AD
1e

pc

FC
FE
F8

00

FE
FD
FP
FC
20

FE
FD
FB
FC

19
DC

8F
8F

FF

8F

8F

01

8F

LLINE

GETLF1
GETLF2

GETLN

GETLF3

LDA
cLC
ADC
TAaX
LDA
ADC
STA
STA
STA
STX
STX
STX
LDA
LDX
STA
STX
LDY
JSR
cmF
BEQ
cmF
BEQ
STA
INY
CFY
ENE
LDA
STA
LDA
STA
LDX
STX
LDA
STA
JSK
LDA
BEQ
LDY
L.DA
STA
INY
LDA
STA
INY
LDA
STA
BNE
INY
TYA
LDY
CLC
ApC
STA
STA

LDA
ADC

INY
STA
TAY
LDA
STA
STY
TYA
EMI
LDA
cLc
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$28
H$02

$2C
#$00

$2€

$30

$32

$2D

$2F

$31

H$03
HSEB
GETLNO+1
GETLNO
H$00
$FFCF
H$0D
GETLN
H$0A
GETLF2
$0200,Y

W57
GETLF2
$90
GETER
H$00
$0200, Y
H$00
$74
Hs$02
$78
$A579
$0200
GETLF4
Hs$02
GETLNO
($FR), Y

GETLNO+1
(3FB),Y

$Q1FC,Y
($FR),Y
GETLF3

He00

$FP

$FD
($FP),Y
$FC
H$00

($FR)Y,Y
$FD
$FR
$FC

GETEND
GETLNQ

;START LINEHW HI
;START LINEH HI

; INFUT BYTE
;END OF LINE?
; YES
;LINE FEED?

; YES
;STORE BYTE

;END OF BUFFER?
;STATUS

; TERNINATOR
;STORE

;CRUNCH LINE
;NULL LINE

;LINEM LO
;STORE IT

;LINEH HI
;STORE IT

;GET BYTE

;STORE IT
;UNTIL END OF LINE

; INCREASE FOINTER BY
:LENGTH

; INCREASE LINEH
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Loc CODE LINE

8F73 69 0A ADC H$0A ;BY 10
8F75 8D DC 8F STA GETLNO
8F78 AD DD 8F LDA GETLNO+1
8F7B 69 0@ ADC H$00
8F7D0 8D DD 8F STA GETLNO+1
8F80 AD DE 8F GETLF4 LDA GETER ;STATUS?
8F83 Do 03 BNE GETEND ;BAD
8FB8S  4C OF 8F JMF GETLF1 ;D0 NEXT LINE
8F88 ;
8F88 A9 00 GETEND LDA #$00
8F8A AB TAY
8F8E 91 FB STA ($FR),Y ;ZERO END OF FROGRAM
8F8D C8 INY
8FBE 91 FR STA (¢FR),Y
8F%0 20 AC 99 JSR FUTEND ;CLOSE AND DISK
8F93 20 85 98 JSR OLD ;sRESET FOINTERS
8F96 4C 74 A4 JNF $A474
8F99 A9 A3 GETMES LDA H:GMESSG ;FOINTER TO
8F9P  AO 8F LDY H:GMESSG ; "READING’
8F9D 20 1E AR JSR ¢ARIE ;FRINT STRING
8FAQ 4C C1 FS JHF $FSC1 sFRINT FILENARME
8FA3 G52 45 GMESSG .PYT "READING ’,$00
8FAR 00
8FAC A6 P8 GETIN LDX ¢P8
8FAE 20 C6 FF JSR $FFCé sSET INFUT
8FR1 Po 01 BCS GETIN1 ; ERROR
8FR3 60 RTS
8FR4 4C F9 EO GETIN1 JUMF $EOF9 ; SEND ERROR
8FR7 ;
8FR7 A0 00 GETOFN LDY #$00
8FR? P1 PR GETOF1 LDA (3%BR),Y ;GET BYTE
8FRR 99 00 o2 STA $0200,Y ;STORE IT
8FRE C8 INY
8FBF C4 B7 CFY ¢B7 END OF FILENAME?
8FC1 DO F$ RNE GETOF1 s NOT YET
8FC3 A2 00 LDX #H+0@
8FCS PBD D8 8F GETOF2 LDA GETSK,X ;GET RYTE
8FC8 99 00 o2 STA $0200,Y ;STORE IT
8FCE  E8 INX
8FCC C8 INY
8FCD EQ 04 CFX H$04 ;END OF SR?
B8FCF D@ F4 BENE GETOF2 ;NOT YET
8FD1 A% 640 LDA H$60
eFDZ B85 B9 STA $B9
8FDS  4C 16 9A JMF FUTOF 4 ;COMFLETE OFEN
8FD8 2C 53 GETSR .BYT 7,8, R’
8FDC @0 09 GETLNO .WOR ©
8FDE 00 GETER .BYT @
8FDF -END
HIMEM

Abbreviated entry: H(shift)]
Affected Basic abbreviations: None
Token: Hex $EE,$1E Decimal 238,30

Modes: Direct and program
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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 (f-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  COoE LINE

8FDF LLIP HIMEM

9FDF 48 HIMEM FLA ;GET RETURN ADDRESS
BFE? 48 FHA

8FE1 C9 8C CMF H$8C sARITHMETIC?
8FE3Z DO @7 ENE HIMSET s ND

8FES A6 37 LDX $37 ;GET HIMEM LO
BFE7 A5 38 LDA ¢38 ;GET HIMEM HI
SFE9 4C A3 89 JME ASSIGN ;SEND IT

BFEC ;

8FEC A9 B2 HIMNSET LDA H$B2 sCHAR ="

BFEE 2@ FF AE JSK $AEFF ;SCAN FAST 7=’
8FF1 20 BA AD JSR $ADBA ;GET ADDRESS
8FF4 20 F7 B7 JSK $BIF7 JFIX IT

8FF7 A5 14 . LDA $14 sGET VALUE LO
8FF9 85 37 5TA $37 ;STURE TO MEMTOF
8FFE 85 35 STA $35 ;UTILTTY 3TRING
BFFD 85 33 STA $33 ;s STRING

8FFF  AS 15 LDA $15 ;GET VALUE HI
9001 85 38 STA $28 ;STORE TO HI BYTES
9003 85 36 STA $36

9005 85 34 STA $24

9007 A5 20 LDA $20 ;FERFORM CLR
9009 85 2F STA $2F

900P. 85 31 STA $31

700D AS 2E LDA $2E

900F 85 30 STA $30

5011 85 32 STA $22

9013 40 RT3

9014 .END
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KEY

Abbreviated entry: K(shift)E

Affected Basic abbreviations: None

Token: Hex $SEE,$1¢ 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: lllegal quantity - if the key number is <1 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: $9914

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 stringis 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

7014 .LIB KEY

9014 20 9E B7 KEY JSR $E79E ;GET KEYH

2017 EO 00 CFX #3$00 ; IN RANGE?

7019 Fo 04 BEQ KEYERR ; NO

901 EOQ 09 CFEX H309

901D 90 oS BCC KEYO1 ; YES

901F A2 OE KEYERR LDX- #3$06E ; ILLEGAL QUANTITY
9021 4C 37 A4 JNF $A437 ; SEND ERROR

7024 A9 BF KEY@e1l LDA HS$BF ;FOINTER HI BYTE
2026 B89 FC STA $FC

%028 CA DEX

7029 BD 5S4 90 LDA KEYLO,X ;GET LO BYTE
Y02C B3 FB STA $FB

992E 20 FD AE JSR $AEFD ; SCAN FAST CONMMA
7031 20 9E AD JSR $ADYE ;GET STRING

9024 8D SC 90 STA STLEN

9037 20 A3 B6 JSR $R&A3 ;DISCARD STRING
9034 A0 00 LDY #¢00

?03C B1 22 KEYQ2 LDA ($22),Y ;6ET BYTE

903E 91 FEB STA ($FBR),Y ;STORE IT

9040 C8 INY
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Loc CODE LINE
9041 CC 5C 90 CFY STLEN ;END OF STRING?
?044 FO 05 RBEQ KEYQ4
9046 (0 08 CFY Hg$o8 ;END OF ROOM?
2048 DO F2 ENE KEY@2 ;NOT YET
9044 60 KEY®3 RTS
9048 CO e8 KEY@4 CFY H$08 ;STRING LENGTH=87
204D FO FB BE@ KEYO3 ; YES
9@4F A9 00 LDA H$00 ; ZERO TERMINATOR
9051 91 FB STA ($FR),Y ;STORE IT
?es3 50 RTS
9054 Ce KEYLO .BYT $C0,$E0, $C8, $E8
2035 E@
9056 C8
9057 ES
2058 Do .BYT $D0,$F0, D8, ¢F8
7059 FO
?05A DB
205 F8
905C 99 STLEN .BYT @
Y030 -END
LOMEM

Abbreviated entry: L(shift)O

Affected Basic abbreviations: LOAD - LO(shift)A

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

Modes: Direct and program

Recommended mode: Either

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

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 2049. 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: $995D

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.

L0cC CODE LINE
FO50 LLIB LOMEM
?05D 68 LOMEM  FLA ;GET RETURN ADDRESS
P@SE 48 FHA
?05F C9 8C CMF #4$8C s ARITHMETIC?
9061 DO 07 ENE LOMSET ; NO
0463 A6 2B LDX $2e ;GET LOMEM LO
9065 AS 2C LDA $2C sHI
9067 4C A3 89 JMF ASSIGN ;SEND IT
F06A H
?06A A9 B2 LOMSET LDA H$R2 ; TOKEN "’ ="
9046C 20 FF AE JSK $AEFF ;SCAN FAST 7=7
PO06F 20 8n3 AD JSR $ADBA ;GET ADDRESS
9072 20 F7 B7 JSR $BR7F7 sFIX IT
?075 AS 14 LDA $14 ;GET LO RYTE
?077 85 2R STA $2p sSTORE ROTTOM
9079 18 CLC
074 69 02 ADC Heo2 ;SET UF VARS
?07C 83 2D STH $2D
9@7E 85 2F STA $2F
9080 85 31 STH %31
9082 A5 15 LDA €15 ;GET HI RYTE
9084 85 2C STA $2C ;STORE BOTTOM
9086 69 00 ADC H$00
9088 B35 2E STA $2E ;SET UF VARS
?98A 85 30 STA ¢$3@
?08C 85 32 SThA $32
GOBE AT 14 LDA ¢14 ;COMPLETE HEW
2090 DO 02 PNE LOMO1
9092 Cé 15 DEC ¢15
9094 ~C6 14 1.OMe1 DEC %14
?096 AR 02 LDY #¢e2 ;LOOF TO STORE 3 ZERQS
?098 A9 ¢e LDA H$00Q
094 91 14 LOMO2 STA ($14) )Y ;STORE ZERO
?07C 48 DEY
ge?D 10 FPR BFL LOMO2 s AND NEXT
909F A5 38 LDA %38 ;RESET STRING FNOINTERS
feAl 85 36 STA $26
90A3 85 34 STA $34
90AS AS 37 LDA %37
?0A7 89 35 STA $35
?0A9 85 33 STA $32
F0AR 6@ RTS
F0AC END

MAT

Abbreviated entry: M(shift)A
Token: Hex $SEE.,$11 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.

MAT 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 ¢) = (a X b)*(b X ¢), where
a,b,c are the array sizes in the DIM statement plus 1 (element @ is used).

The MAT command will only accept arrays of 1 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—1,b—1). This means that a routine
to read a 5 X 2 matrix from data statements would be:

DIM A(4,1)

FOR 1= ¢ TO 4
FORJ=¢TO I
READ A(LJ)
NEXT J,I

DATA 0, 4
DATA 3,5
DATA —5,3.45
DATA 1, 1
DATA .44
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To print an array use a routine like:

FOR I = ¢ TO 4
FOR J = ¢ TO |
PRINT A(LJ),
NEXT J

PRINT

NEXT I

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

DIM A(a—1,c—1),B(a—1,b—1)c,(b—1,c—1)
MATA=B*C

is the same as but faster than:

FORI=¢TOa—I

FOR J=¢ TO c—I
T=9
FORK =¢ TO b—1
T=T+B{J.K) * C(K.])
NEXT K

AQD =T

NEXT J

NEXT 1

Routine entry point: $99AC
Routine operation: The MAT routine uses the following Basic ROM calls:

$AEF1 - Evaluate expression in brackets
$BBD4 - FAC#I1 to memory (x.y)

$BBA2 - Memory (x.y) to FAC#1

$BIBF - Float to fixed

$B391 - Fixed to float

$B867 - Memory (a.y) + FAC#1 to FAC#1
$B850 - Memory (a.y) — FAC#1 to FAC#I
$BA28 - Memory (a.y) * FAC#1 to FAC#1

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.

188 A$=" NOITARTSNOMED LTC DNA YLPITLUM XIRTAM "
11e CTLC,,.0.8,1)

120 FORI=1TOLENCA$

130 B$=MID$(A$. 1.1)

146 C=ASC(BE$ RAND1S

158 PRINTCTL(48-I,1,COR1.,.C);B$
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160 HEXT

179 PRINTCTLC, 3, 145" TIME IN EBRSIC"

188 PRINTCTLC, 150" TIME IN MAT “"CTL(..S)

130 XP=18

268 X1=3

218 Y1=3

228 ¥2=3

238 Y2=

248 Xx3=1

258 ¥3=3

266 LIMACKL, Y1), B(X2,Y2),C(X3, Y32

278 GOsSuB43a

280 GOSUB45@

238 FRINTCTLCL,7):" "
300 T1=TI

3168 50SUB4 /R

328 PRINTCTL(15,3,142(TI-T1>/68CTLC, 7

3380 GOSUB41@

348 PRINTCTLC(1,12,53;" "
358 T1=TI

360 MAT A=B%C

370 PRINTCTL(19,4,15>(TI-T1>/68CTL(, 125

380 GOSUE41@

399 PRINTCTLCL,17,8>;" !
480 CTL(8, 22> END

418 FORI=BTOX1:FORJ=8TOY1:PRIMTCTLC(J+12#XP-1@),;ACI, J); *NEXT : FRINT :NEXT
428 RETURM

428 FORI=BTOKZ :FORJ=BTOYZ2:READE(I, J) :NEXT ' NEXT
448 RETURH

458 FORI=ATOX3:FORJ=@TOY3:READCCI, J) :HEXT : NEXT
468 RETURH

478 FORY=8TOY1

488 FORX=8TOX1

420 T=4

S8@ FORI=aTOY2

18 T=T+B(K, I #CC(I.Y)

28 MHERT

538 ACK,Yo=T

548 MEKT

558 NEXT

568 RETURN

ore DATAL.2

588 DATAZ. 4

598 DATAS. 6

€808 DATAV,8E-S

618 REM

628 DRTAL.2,3,4

630 DATAS.6,7.8

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

Loc COLE LINE

FOAC LIR MAT.COMMAND
9@AC PEEEEEREANE AN AR R RN RN
200 ; 16 RIT UNSIGNED MULTIFLY
FOAC L R PP P P
GOAC ; WAREA = NI = N2

SOAC :

?0AC 00 0@ N1 JWOR @

P0AE 00 0@ N2 .WOR @

0RO 00 00 RESULT .WOR ©

?0R2 ;

P0R2 NP @0 MAULT  LDA #o s ZERO RESULT

fee4 8D RO 90 STA RESULT
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Loc

f0R7
FerA
9@RD
7000
9eCc2
°oCs
?0C8
gecCA
29CP
F0CD
?0D9
9eD2
9003
90D6
9009
geDC
?0DF
FOE2
?0ES
FOE8
7QER
9REE
?0F1
90F 4
POF 4
FOF 4
POF 4
P0OF 4
POF 4
90F 4
POF 4
90F 4
P0F 4
90F 4
POF 6
9OF 7
PQF 9
FeFA
POFC
90FD
9102
9107
2109
g1iee
2100
91eE
?10E
910E
910E
711@
7112
9114
2116
7118
9118
9118
9118
?11E
911E
9120
9123
9128
9128
9128
912E

CODE

8D
Ab
20
Fo
AD
oD
De
450
%4
2D
Fo
18
AD
6D
8D
AD
6D
8D
oE
2E
4E
6E
4C

09
00
e
00
00
00

(-1
09
00
00

00
09

00
00

8D

el
-

B9
4C
A9
80
8D
8D
an

B1
AE
AF
8
Al
AD
o1

21
AC
13

AE
eo
ee
AF
B1
Bl
AE
AF
AD
AC
c2

00
oe

20

(1}

oe

00
20
00
20
00

F4
13
23
08
00
FS
F8
FE
Fé

?@
90
9

?9
90

70

?0
?0
0
90
?0
99
90
G0
?0
99
9?0

990
B1

AF

90
90
9e
e

LINE

MMULTL

MAULT2
MMULT3

MAULT4

@ Ne w4 we w4 e e

ISNALF
CHRGOT
CHRGET
UNAME 1L
YTYFEL
UNAME D
UTYFE2
UNAME3
VTYFE3
FACnM
FACT
VSIZE1
VSIZE?
USIZEZ
OFTYFE
VFTR1
VFTR2
VFTR3
VSTT1
USTT2
VSTT3
T1

T2

Fee v ve

CHOK

STA
LDA
ORA
REQ
LDA
ORA
BNE
RTS
LLDA
AND
PEQ
CLC
LDA
ADC
STA
LDA
ADC
STA
ASL
ROL
LSR
ROR
JMF

RESULT+1
N2

N2+1
MMULT2
N1

Ni+1
MMULT3

H1
N1
MAULT4

N2
RESULT
RESULT
N2+1
RESULT+1
RESULT+1
N2

N2+1
Ni+1

N1
MMULTL

$R113
$79
$73
. WOR
BYT
- WOR
BYT
.WOR
BYT

% =

i

il

SO

545
o= w45
.WOR @
.WOR @
WOR @
.BYT ©
= ¢FPR
= $FD
= $9E
.WOR
-WOR
. WOR
. WOR
-WOR

OO S

STA
JSR
BCS
JnFE
LDA
STA
STA
STA
STA

UNAME1
ISNALF
CHOK
$AF08

#Ho
UNAMEL+1
UNAME2+1
UNAME3+1
UTYFEL

; END IF N2=0

(NL = 0 7

;IF BIT @ OF N1
;THEN ADD N2 TO RESULT

;sADD N2 TO RESULT

MATRIX ARITHMETIC

EXEEBCBFLLXLBLREX L RBRRRNER

;VARIAEBLE NARES

; TEMF FLOATING STORE
s TEMF FLOATING STORE
;s ARRAY STZES

;OFERAND TYFE

;BET FIRST ARRAY
;NAME AND CHECK

; LEGAL

; SYNTAX



9131
9134
9137
?13A
?13C
913F
?141
?144
9147
9149
714C
914E
9150
9152
9154
9157
?159
215k
915E
9161
9163
9165
9148
F16E
916D
F16F
9172
9174
?176
9178
P17A
917D
?17F
2182
9185
9188
913
218D
9190
92193
9195
9198
?19A
?19D
91A0
F1A2
P1AS
?1A7
1A%
91AR
?1AD
?1R0
?1p2
?1R4
P17
21PA
91BC
91RF
?1C2
91C4
?1C7
91CA
91CC
91CE
9101

CODE

4C

4C

4C

4C
8D
20
90
20
90
8D
20
90
20
2o
cs
Do
a2
4C
co
0o
20
CE
A2
gE
20
Do
4C
EE
co
Fo
EE
co

F9
FC
73
05
13
oD
FS
73
FB
13
Fé
24
5}
16
37

25
06
Fé
73
B2
23
08
73

16
F1
oD
DC
FD
90
D4
o1
F9
BA
13
23
03
F7
73
05
13
oD
F8
73
FB
13
Fé
24
25
16
37

28
06
73
F9
00
oD
79
03
49
oD
AA
11
op
AR

90
90
(14
B1

90
20

Pl

A4

990

AF
00

AE

1]
90
91
1
AF
90
00
P1

90
(4]

Rl

A4
(1
90

9?1
09

92
?1

91

LINE

CHOK1
LNE

EDUNAL

TYMISE

NSTR1

NTINT1

FOEQ

NTEXF2

CHOK2

CHOK2A
LNE2

EDUNAZ

NSTR2

CHKOF

NASSIG

STA
STA
JSKR
BCC
JSR
Bcc
STA
JSR
BCC
JSKR
BCS
CMF
BNE
LDX
JMF
cnr
BNE
DEC
JSR
ChF
REQ
JMF
JSR
CHF
ENE
JSR
LDA
ENE
L.DX
LDY
JSR
LDX
STX
JNE
JSR
BCS
JnF
STA
JSR
eCC
JSR
RCC
STA
JSR
BCC
JSR
BCS
cnr
BNE
LDX
JMF
CMF
BNE
JSKR
DEC
LDX
STX
JSR
BNE
JNF
INC
CMF
BEQ
INC
CnF
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VTYFE2
VTYFE3
CHRGET
CHOK1
ISNALF
EDUNA1
UNAME1+1
CHRGET
LNE
ISNALF
LNE
g%
NSTR1
H22
$A437
H7
NTINT1
VTYFE1L
CHRGET
HeR2
FOEQ
$AFO8
CHRGET
#(
NTEXF2
$AEF1
$0D
TYMISE
H-FACH
H:FACA
$RRDA4
#H1
YTYFE2
CHKOF
ISNALF
CHOK2
$AFO8
UNAME2
CHRGET
CHOK2A
ISNALF
EDYNA2
UNAME2+1
CHRGET
LNE2
ISNALF
LNE2
H'$
NSTR2
H22
$n437
HZ
CHKOF
CHRGET
UTYFE2
#o
OFTYFE
CHRGOT
NASSIG
DOMAT
OFTYFE
HEAA
GETV3
OFTYFE
HEAR

;60 CHECK FOR % $ =
;SCAN FAST REST
;0F VAR NAME

;CHECK FOR STRING

;TYFE MISMATCH

;NOT INTEGER ARRAY
;SET TYFE FLAG TO $FF
:GET NEXT CHAR

;1 TOKEN FOR =
;SYNTAX NOT =

;CHECK FOR ¢ EXF. )

;EVAL. EXF. IN ()
; CHECK NUMERIC

FACHL TO FACRH

3 SET TYFE FLAG TO CONST

(GET NAME
sCHECK LEGAL
SGYNTEY

;GET SECOND CHAR
s NUMBER 7

s CHECK FOR ¢ %

:SCAN TO END

;OF VARIABLE NAME
;CHECK FOR "¢’

; TYFE MISMATCH
;CHECK IF INTEGER
;SET INTEGER FLAG

; CHECK OFERAND TYFE
;END STATEMENT 7

;CHECK FOR ADD +

;CHECK FOR SUB -~

173
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CODE

Fo
EE
c?
Fo
4C
20
ce
Do
AD
ce
De
4C
20
AS
Fe
4C
A2
A0
20
[:%4
8D
20
Fo
4C
29

oA
oD
AC
23
08
73
28
28
Fe

9?1

AF
09

99

AF
AE

9?1

Be

90
a0

AF
Bl

90
20
Bl

70
00

2 Pl

A4

ge
(4%

AF
70

90
90

90
?0
94
?1
91

921

21

LINE

GETV3

BEXFOK

NUMOK

SYNTE
NTEXF3

CHOKZ
LLNE3

EDUNAZ

NSTRS

NTINT3
DOMAT

V1REAL

BEQ
INC
cme
BEQ
JAF
JSRK
cMF
ENE
LDA
CMF
ENE
JMF
JSK
LDA
PER
JMF
LDX
LDY
JSR
LDA
SThA
JSK
BEQ
JMF
JSR
RCC
STh
JSR
PEQ
RCC
JSR
RCC
STA
JSR
BEQ
RCC
JSK
RCS
CMF
RBNE
1.DX
JnF
chr
BNE
DEC
JSR
BEQ
JAF
LDA
RERQ
LDA
ORA
STA
LDA
ORA
STA
JSR
STX
STY
LDA
STA
LDA
STA
LDA
che

GETV3

OFTYFE

H$AC ;CHECK FOR MULT =
GETU3

$AF08 ; SYNTAX

CHRGET

H( ;CHECK FOR ( EXF )
NTEXF3

VTYFED ;CHECK TYFEZ2 FOR
# ;BEING CONSTANT
BEXFOK

$AF0R s SYNTAX

$AEF1 ;EVAL EXF

$0D

NUMOK

TYNISE ;TYFE MISMATCH
HFACH ;FACH1 TO FACH
H:FACNH

$PED4

1 ;SET TYFE FLAG TO CONST
UTYFE3

CHRGOT ;END OF STATEMENT 7
DOMAT

$AF QR s SYNTAX

ISNALF {GET ARRAY NAME
SYNTE ;SYNTAX ERROR
UNAME3

CHRGET

DOMAT : ¢ OR END OF LINE
CHOKZ

ISNALF

EDUNA3

UNAME 341

CHRGET

DOMAT

LNE3

ISNALF

ILNE3

H'$ ;IS IT A STRING
NSTR3

Ho2

30437

'} ;18 IT INTEGER
NTINT3

UTYFEZ

CHRGET sNEXT CHAR

DOMAT

$AF 08 1 SYNTAX

UTYFEL (FIND ARRAY 1
VIREAL

H128 ;SET HI BITS ARRAY NAME
UNAME 1

UNAME 1

#128

UNAME1+1

UNAME1+1

FINDAR ;FIND ARRAY ADDR
VSIZE1

USIZE1+1

VFTR1 :STORE IT

UsTTL

UFTR1+1

USTT1+1

UTYFE2

#i
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Loc CODE LINE

9276 FO 2A BEQ GAR3 sEXFRESSION

9278 AD F9 9@ LDA VTYFE2 sSET UF ARRAY NAME 2
?278. 29 80 AND H$80 ;FOR SEARCH ROUTINE
9270 8D 14 91 STA T1

9280 0D F7 990 ORA VUNAME2

9283 8D F4 990 STA UNAMEL

9284 AD F8 90 LDA UNAME2+1

9289 oD 14 91 ORA T1

928C 8D FS 90 STA UNAMEL1+1

P28F 20 78 %94 JSR FINDAR ;FIND ADDRESS ARRAY 2
?292 8E 09 91 STX VSIZE2

9295 8C @A 91 STY VSIZE2+1

9298 AS FR LDA VFTR1

9294 8D 10 91 STA VSTT2

929D AS FC L.DA VFTR1+1

?2%F 8D 11 91 STA VUSTT2+1

922 AD oD 91 GAR3 LDA OFTYFE sARRAY 3 7

92A5 FO 21 REQ DOMATA ;NO ARRAY 3

?2A7 AD FC %0 LDA VTYFE3

92AA (% o1 CHF #1 ;IS IT A CONSTANT
P2AC FO 2A BEQ DOMATA ; YES

?2AE 29 20 AND H$80 ; IS ARRAY 3 INTEGER
920 8D 14 91 STA T1

2R3 AD FA 99 LDA VNAMEZ

P26 @D 14 91 ORA T1

929 8D F4 99 STA UNAMEL

?2RC AD FB 90 LDA UNAME3+1

92BF oD 14 91 ORA T1

?2C2 8D FS 9@ STA UNAME1+1

Q2CE 20 V8B 94 JSR FINDAR ;FIND ARRAY 2
?2C3 8E oR 91 STX VSIZES

920 8C e 91 STY VSIZEZ+1

P2CE  AY FPR LDA VFTR1

°2D@ 8D 12 1 STA MNETTZ

?2D3 A5 FC LDA VFTR1+1

F2DS5 8D 12 91 STA USTTZ+1

9208 AD 0D 91 DOMATA LDA OFTYFE $SET A JURF VECTOR
gL oA ASL A ;FOR OFERATION
?2DC AA TAX

920D BD EE 92 LDA OFJTAR,X

?2E@ 8D EC 92 STA OF JMF

92E3 PBD EF 92 LDA OFJTAR+L X

92E6 8D ED 92 STA OFJMF+1

92E9? 6C EC 92 JMF COF JMF)

?2EC :

P2EC 00 00 OFJMF  .WOR @ ; JUMF VECTOR
92EE Fé6 92 OFJTAR .WOR ASSGN : JUMF TARLE

92F0 @1 95 .WOR ADDSUR

P2F2 01 95 .WOR ADDSUE

92F4  6A 96 SWOR MULT

92F6 ;o #xs MAT AA = C

?2F6 A9 o1 ASSGN  LDA #1

?2F8 CD F9 %0 CMF YTYFE2

P2FE FO 02 BE@ ASSIC

92FD  4C 63 93 JNF ASARAR

9300 A2 05 ASSIC LDX HS ;s ARRAY =CONSTANT
2302 AD F6 90 LDA VTYFEL

@305 Fo 16 PEQ ASSR1

?3¢7 A9 FD L.DA H<FACM ;FACM TO FACH1
2209 A0 9@ LDY #H:FACM

?30P. 20 A2 PP JSR $PRA2

930E 20 PF P1 JSR ¢P1PF ;FLOAT TO FIXED
9311 AS 64 LDA $64 ;STORE INT IN FACH
?313 8D FD 50 STA FACH

9316 AT 65 LDA $45
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LoC CODE LINE

9318 8D FE 990 STA FACM+1

931B A2 e2 LDX #2

931D BE F9 99 ASSR1  STX VTYFE2 ;STORE ELEMENT LENGTH
9320 A9 00 LDA Ho ;CALC NUMBER OF ELEMENTS
9322 8D AD 99 STA N1+1

2325 8D AF 90 STA N2+1

9328 AD 07 91 LDA VSIZE1L

9328 8D AC 90 STA N1

932E AD 08 91 LDA VSIZE1+1

9331 8D AE 990 STA N2

9334 20 P2 990 JSR MMULT sRESULT =N1 % N2
9337 20 Co 95 JSR TRFT1 ;COFY FOINTER TO ZERO FAGE
933A A0 00 LDY Ho

933C A2 00 ASLOOF LLDX He ;FACM TO ARRAY
$33E BD FD 99 ASLOF  LDA FACM,X

9341 91 FP STA (VYFTRL),Y

9343 ES8 INX

9344 E&6 FR INC VFTR1

9346 DO @2 BENE ASNC

9348 E6 FC INC VUFTR1+1

934A EC F9 90 ASNC CFX VTYFER

934D D9 EF BNE ASLOF

934F AD RO 90 LDA RESULT

9352 DO o3 ENE ASNC?

9354 CE B1 90 DEC RESULT+1

9357 CE B9 %90 ASNCY? DEC RESULT s ARRAY FILLED 7
9354 AD PO 90 LDA RESULT

935D oD P1 %0 ORA RESULT+1

9360 DO DA BNE ASLOOF

2362 60 RTS

9363 :

9363 A2 05 ASARAR LDX #% ;SET VAR LENGTH
9365 AD Fé6 90 LDA VTYFE1L

9368 Fo @2 EER ASRIR

7360 A2 @2 LDX #2

934C B8E Fé& 99 ASRIK  STX VTYFE1

?36F A2 0% LDX #S

2371 AD F9 90 LDA VTYFE2

9374 Fo @2 BEQ ASR2R

9376 A2 02 LDX #2

9378 8L F9 90 ASR2R STX VTYFE2

$37B AD @7 91 LDA VSIZE1 ;s COMFARE ARRAY SIZES
?37E CD 09 91 CMF VSIZER

2281 Fo 05 PEQ ASRSOK

9383 A2 12 ASRSUB LDX #$12 ;PAD SUBRSCRIFT ERROR
9385 4C 37 A4 JNF $A437

9388 AD 08 91 ASRSOK LDA VSIZE1+1

9286 ID 0a 91 CHMF VSIZE2+1

938E DO F3 BNE ASRSUPE ; ERROF

9350 AD F6 90 LDA VTYFEL 1 ARRAYS SAME TYFE 7
9393 CD F9 90 CHMF VTYFEZ2

9396 DO SA BNE ASRIR ;NO

9378 A9 00 LDA Ho :CALC SIZE OF ARRAYS
939A 8D AD 90 STA Ni+1

939D 8D AF 90 STA N2+1

9340 AD 07 91 LDA VSIZE1L

93A3 8D AC 90 STA N1

93A6 AD 08 91 LDA VSIZE1+1

93A? 8D AE %0 STA N2

93AC 20 B2 90 JSR MMULT

93AF AD RO 90 LLDA RESULT

932 8D AC 99 STA N1

93RS AD B1 90 LDA RESULT+1

7388 8D AD 99 STA Ni+1

93BR  AD F6 90 LDA VTYFE1L



Loc

93RE
?3C1
?3C3
93Cé
?3C9?
93CC
93CE
?3D0
9302
93D4
73D6
9308
?3DA
?3DC
93DE
93E1
93E3
93E4
93IES
93EC
93EF
93F1
FIF2
F3F 4
?3F7
93IFA
93FD
2430
9403
9406
9409
?40C
940E
9410
2412
415
9417
9419
Q41P.
941C
?41F
2421
9423
9425
9427
2429
942C
P42F
9431
Q434
9436
G439
943C
243F
P442
445
9447
9449
944C
P44E
9450
9433
9455
9456
P48

COOE

8D
A9
8D
20
20
no
e1
2?1
E6
Do
E6
Eé
Do
Eé
AD
De
CE
CE
AD
oD
Do
69
A?
8D
8D
AD
8D
AD
8D
20
20
21
A2
B1
D
E6
Do
ES
EB
EC
De
EQ
De
A?
219
29
2e
AS
8D
AS
8D
4C
AD
AC
20
A2
AQ
20
A0
A2
BD
91
E8
EA&
De

AE
00
AF
B2
B6
00
FD
FB
FE
02
FC
FD
02
FE
1%
23
B1
B9
B9
B1
DD

00
AD
AF
o7
AC
8
AE
B2
Bé
1%
0
FD
FD
FD
o2
FE

F%
EF
05
17
FD
90
n2
BF
b4
FD
65
FE
4C
FD
FE
91
FD
90
D4
o0
00
FD
Fe

FB
34

90

90
?0

?5

90

90
?0
?0
9?0

?0
ge
91
90
21
90
90
9?5

9@

?0

BP
Bl

70
90
T4
90

20
B3

BR

90

L. ITNE

ASSTLO

ASSTN1

ASSTN2

ASSTN3

ASRIR

ASRLOF

ASRLF1

ASKNC2

ASRITR

ASRTM

ASRTM1

STA
LDA
STA
JSR
JSR
LDY
LDA
STA
INC
BNE
INC
INC
BNE
INC
LDA
BNE
PEC
DEC
LDA
ORA
ENE
RTS
LDA
STA
5TA
LDA
STA
LDA
STA
JSE
ISR
LDy
LDX
LDA
STh
INC
BNE
INC
INX
CFX
BNE
CFX
ENE
L.Da
LDY
JSR
JSR
LDA
STA
L.DA
STA
JnF
LDA
LDY
JSR
LDX
LDY
JSR
LDY
L.DX
LDA
STA
INX
INC
BNE
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N2

#o

N2+1

MAULT

TRFT2 ;SET FOINTERS TO ARRAYS
Ho

(VFTR2),Y ;BLOCK MOVE OF
(VFTR1),Y LENGTH IN RESULT
VFTR1

ASSTN1

VFTR1+1

VFTR2

ASSTN2

UFTR2+1

RESULT

ASSTN3

RESULT+1

RESULT

RESULT

RESULT+1

ASSTLO

Ho

Ni+1

N2+1

VSIZEL

N1 ;CALC MUMBER OF ELEMENTS
USIZE1+1

N2

MMULT

TRFT2

Ho

#o ;ARRAY ELEMENT TO FACM
(VFTR2),Y

FACM, X

VFTR2

ASRNC2

VFTR2+1

VTYFE2

ASRLF1

5

ASRITR

#FACH sFACM TO FACH1
H:FACH

$PRA2

$P1EF {FLDAT TO FIXED
$64

FACH

$65

FACH+1

ASRTN ;FACM TO ARRAY
FACH

FACH+1

$p391 ;FIXED TO FLOAT
H:FACH (FACHL TO FACH
HxFACH

$BRDA

Ho

Ho

FACHM, X

(VFTR1) Y

VFTR1
ASRNC1

177



2450
?45C
P45F
94561
464
F4ab6
4469
946C
Q45F
9472
?474
9477
9478
2478
2478
9474
?47C
F47E
?489
9482
9484
9486
9488
9484
948C
94CE
2491
9493
495
F496
2499
498
Q47D
92400
P4A2
F4AT
475
?4A8
F27:¥4
40P
94AC
S4AL
P4P.0
9403
94B4
?4R6
?4B8
?4PA
?4RC
94BF
?4C1
94C4
P4CS
94Cé
94C7
94C9
?4CB
?4CD
94CF
?4D2
24D3
?4D4
94D6
?4D8
24D9
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CODE

Eb
eC
Do
AD
Do
CE
CE
AD
oD
Fo
4C
60

NG
8%
AS
8%
AS
CS
0o
AS
CcS
Do
A2
20
Ao
21
c8
CcD
Do
B1
cD
Fe
ce
3}
8D
c8
e1
18
65
8%
AD
18
65
85
90
Eé
4C
A?
8D
ce
c8
c8
B1
ce
30
A2
4C
AA
c8
Bl
De
c8
Be1

FC
Fé
EF
eo
03
e1
B9
Bo
e1
03
oC

2F
Fe
30
FC
Fe
3
or
FC
32
05
12
37
(1%
Fe

Fa

FE
FS
1D

FP.
14

Fe

FC
FC
14

FB
Fe
02
FC
8e
o1

15

FE
05
12

37

FB

FS

Fe

?0
?0

90
90
990
29

94

A4

90

90

91

21

P4

91

A4

LINE

ASRNC1

ASRTM3

ASREXT

FIND
F INDAR

Tea e

FALOOF

FACONT

FANAR

FANC
FAGETS

FAE1L
FANDOK

INC
CFX
ENE
LDA
BNE
DEC
DEC
LDA
ORA
PEQ
JNF
RTS

VFTR1+1
VTYFEL
ASRTM1
RESULT
ASRTM3
RESULT+1
RESULT
RESULT
RESULT+1
ASREXT
ASRLOF

ARRAY

LLDA
STA
LDA
STA
LDA
che
RNE
LDA
cnr
ENE
LDX
JSR
LDY
LDaA
INY
cnr
BNE
LDA
Cne
BEQ
INY
LDA
STA
INY
L.DA
CLC
ADC
STA
LDA
cLC
ADC
STA
BCC
INC
JnF
LDA
STA
INY
INY
INY
L.DA
CHF
BMI
LDX
JNF
TAX
INY
LDA
BNE
INY
LDA

$2F ;START OF ARRAYS
VETR1

$30

UPTR1+1

VPTR1 ;CMF. END OF ARRAYS
$31

FACONT

UFTR1+1

$32

FACONT

He12 ;PAD SURSCRIFT ERROR
$A427

o

(VFTR1),Y FIKST CHAR OF MAME

UNAME L

FANAR :TRY NEXT ARRAY

(VFTR1),Y

UNAMEL+1

FAGETS ; GET ARRAY DATA
sFIND NEXT ARRAY

(VETR1), Y

T1

(VFTR1), Y

VFTR1+1
VFTR1+1
T1

VFTR1

VFTR1

FANC

VFTR1+1

FALOOF

H1 ;GET ARRAY DATA
Ti+1

(VPTR1),Y

3

FANDOK

He$12 ;ERROR MORE THAN 2
$A437

(VFTR1),Y
FAE1 ;FIRST DIM TOO BIG

(VFTR1),Y

DIM



L.0c

9408
94DE
94DF
94E0
94E2
94E3
94ES
94E7
94E8
P4EA
94ED
94EE
94EF
94F0
94F2
94F 4
94F b
94F8
94F A
94FD
9500
9501
9501
9504
9507
9500
950D
950F
9512
9515
9518
9514
951D
951F
9521
9524
9527
9529
952¢
952F
9531
9533
9536
9539
9538,
953E
9541
9544
9547
954h
954D
9550
9553

2559

9557
955A
955D
9GSF
9561
9564
9567
P56A
956D
957

9572

oe

Fe
Eb6

Fe

19

Fe
Fe
FC
00
FC
14
15

81

5
AC
e9

22

alal

28
AE
2A
17
F9
o1
15
o9
B
08
A
oC
05
12
37
AcC
09
AD
AF
B2
ce
13
16
17
on
o1
06
67
bA
02
06
50
6A
28
3E
Be
03
1

91

9?1

?1
91

95
9?1
90
21

91
90
7?1

?9

9?1
91

91
91

A4

95

0
9?0
90
95

?1
91
91

B8
?5

333
?9
BA
?6
990

990

LINE

FAEX

ADDSUP.

ADBADS

ABSC

ABRSLOF

posue

DOMULT
ABFA

STA
TXA
DEX
REQ
INY
LDA
BNE
INY
LDA
STA
INY
TYA
CLC
ADC
STA
LDA
ADC
STA
LDX
LDY
RTS

JSKR
L.DA
STA
cmF
BNE
LDA
STA
CchF
ENE
LDA
chr
REQ
LDA
CHF
BNE
LDA
cHp
REQ
LDX
JHF
JSR
LDA
STA
STA
JSR
JSR
JSR
LDA
LDY
LDX
CFX
BNE
JSKR
Jor
CFX
BNE
JSKR
Jne
JSK
JSR
LDA
BNE
DEC
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T1

FAEX ;ONE DIM ARRAY

(VFTR1),Y
FAE1 ;SECOND DIM TOO PIG

(VETR1),Y
T1+1

VFTR1
VFTR1
UFTR1+1
Ho
VFTR1+1
T

Ti+1

ORDER ;FUT CONST LAST
USIZE1 ;CHECK ARRAY SIZES
N1

YSIZE2

ADBADS

USIZE1+1

N2

USIZE2+1

ADBADS

YTYFE2 V2 CONSTANT 7
H1

ABSC

USIZE2 ;U3 IS ARRAY
USIZE3

ADRADS

USIZE2+1

USIZE3+1

ABSC

He12 ;BAD SUBSCRIFT
$A437

TRFT3 ;COFY FOINTER TO Z FAGE
#o ;CALC NO. OF ELEMENTS
N1+1

N2+1

mMuLT

V21072 V2 TO (T2)
VITOF1 ;U2 TO FACH1

T2

T2+41

OFTYFE

#1

DOSUB

$£867 ; (ALY) + FACHL
ABFA

H2

DOMULT

$p.850 3 (ALY)-FACH1
ABFA

$PA28 ;(A.Y) = FACHL
FL1TOV1 ;FACHL TO U1
RESULT ;CHECK ALL DONE
ABNC

RESULT+1
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Loc

7575
9578
?57e
9S7E
2580
9581
9581
9584
9586
2588
958R
958E
7591
25%94
2597
959A
959D
?GNM0
95A3
95A6
?5A8
FSAR
?5AC
?5AC
9OAF
7501
?5B4
FoRb
P59
?5ER
9SRE
95Co
?5C3
95CS
75C8
9SCA
95CR
75CE
?5CE
9500
9502
95D4
?aD4
93D9
?5DC
950D
95DF
95E1
9S5E4
9SE7
?5EQ
FOEA
95EC
9SEE
95F 0
95F2
9SF 4
?GFS

SF7
95F9
9SFA
95FB
73FD
?SFE
PSFF
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Cone

CE
AD
oD
De
6@

]
ce
Do
AD
8D
AD
8D
AD
8D
AD
=1
AD
80
A9
8D
60

AD
89
AD
8%
AD
89
AD
85
aD
85
AD
85

60

AD
Fo
30
A%
[:14
8D
8C
69
AS
A4
8D
8C
A9
18
65
89
AS
69
83
69
AQ
B1
Ah
c8
B1
AB
8A
20

ee
ee
e1
Ca

FC
21
23
F?
FC
09
ep
on
oC
10
12
11
13
01
F9

12
k43
13
9F
10
FD
11
FE
oE
FR
oF
FC

F9
oD
23
FD
99
16

17

FD
FE
16
17
05

FD
FD
FE
00
FE

20
FD
FD

91

?0

?0

?e

70
71
91
71
?1
?1
91
91

90

71
91
91
?1
?1

?1

90

91
91

?1
71

B3

LINE

ABNC

ORDER

ADVZNC

TRFT3
TRFT2

TRFT1

U2TOT2

VABFT

V2INT

DEC
LDA
ORA
BNE
RTS

LDA
Cmr
BNE
LDA
STA
LDA
3TA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
RTS

LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
RTS

LDA
BEQ
BMI
LDA
LDY
STA
STY
RTS
LDA
LDY
STA
STY
LDA
cLC
ADC
STA
LDA
ADC
STA
RTS
LDY
LDA
TAX
INY
LDA
TAY
TXA

JSKR

RESULT
RESULT
RESULT+1
ABRSLOF

UTYFE3
#1
ADU2NC
UTYFE2
VTYFE3
VSIZE?
USIZE3
VSIZED+]
USIZER+1
usSTT2
USTTZ
USTT2+1
USTT3+1
1
UTYFE2

USTT3
VFTR3
VSTT3+1
VPTR3+1
VsSTT2
VFTR2
USTT2+1
VFTR2+1
VSTT1
VFTR1
VSTT1+1
UFTR1+1

VUTYFE2
V2RA
V2INT
- FACM
H:FACM
T2

T2+1

UFTR2
VFTR2+1
T2

T2+1

HS

VFTR2
VFTR2
VFTR2+1
#Ho
VFTR2+1

Ho
(VFTR2),Y

(VFTR2),Y

$R391

V2 CONST

$SNOT V2 & V3

; COFY FOINTERS TO
; ZERO FAGE

;V2 TO FACH2

.

FACM TO FACH2

;U2 TO FACH2

sPUMF VFTR2

;FIXED TO FLOAT
; THEN FACH1 TO FACH2

;FIXED TO FLOAT



Loc

?602
2604
9507
?609
960C
P6QF
?611
?613
9616
?618
P61A
?61C
961F
?621
9622
624
9626
9628
624
?62C
?62D
P62F
9631
9632
2633
9639
7636
Q637
963A
?63C
?63E
2641
9643
9645
2647
Pb64A
?64C
264D
Qb64F
9651
9653
?659
657
2458
F65B
?65D
F65F
9661
G663
P664
9666
9668
F66A
PL6A
?556D
964F
9671
9474
9677
?679
9?6780
P67E
9681
7682
436

CODE

A2
8E
AQ
8C
20
A?
Do
AD
Do
AS
A4
20
A9
18
65
8%
AS
69
8%
60
Ao
B1
AA
c8
3]
A8
8A
20

Al

pe
nD
CcD

02
16
?1
17
D4
22
Dé
FC
15
9E
9F
A2

25

9E
9E
9F
(1%}
9F

09
9E

9E

21
92
E3
Fé
15
FE
FC
D4
5}

FE
FE
FC
9o
FC

BF
(14
64
FE
65

FB
02

E2

Fo
01
23
o1
FC
o1
Fé
08
eh
30
@7
o

?1
2?1
BE

?0

BR

B3

90

Be

B1

99

95
90

?1
91

g1
21

LINE

Y3TOF1

V3BFT

VIINT

F1TOV1

VIBFT

VIINT

v
7

MULT

GADS
MERR

LDX
STX
LDY
STY
JSR
LDA
ENE
L.DA
ENE
LDA
Loy
JSR
LDA
CLC
ADC
STA
LDA
ADC
STA
RTS
LDY
LDA
TAX
INY
LDA
TAY
TXA
JSKR
LDA
BNE
LDA
ENE
LDx
LDY
JSK
LDA
CLC
ADC
STA
1.DA
ADC
STA
RTS
JSR
LDY
LDA
STA
LDA
INY
STA
LDA
BNE

LDA
CMF
ENE
JMF
LDA
CmF
BEQ
L.DA
Cng
BNE
LDA
CmF

Extended BASIC - A Complete Package

V2BFT
VTYFEZ
VIINT
VFTR3
UPTR3+1
$RRA2

HS

VFTR3
VFTR3
VFTR3+1
HO
VFTR3+1

Ho
(VFTR3),Y

(VFTR3) Y

$R391
H2
V3BFT
VTYFE1L
VIINT
VFTR1
UFTR1+1
$BRD4
HS

VFTR1
VFTR1
UPTR1+1
#Ho
VFTR1+1

$R1RF

HO

$64
(VFTR1),Y
$65

(UFTR1),Y
H2
VIBFT

UTYFE2
H1

MERR
ADDSUE
VUTYFE3
#1

GADS
USIZE1+1
UGIZER+]
AAERR
USTZEL
VEIZEZ

;FACHL TO FACT

;60 BUMF VFTR2

;U3 TO FACH1

;BUMF VETR3

;GET V3

;FIXED TO FLOAT

;GO BUMF VFTR3
;FACHL TG Vi

;BUMF VFTR1

;FLOAT TO INT

;CHECK FOR MULT.
;s ARRAY BY CONSTANT

; CHECK ARRAY DIM.

;CHECK HOT SAME ARRAYS
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Loc CODE LINE

2689 Do 2 ENE AAERR

968E AD 09 91 LDA VSIZEDR

?68E (D oC 91 CHME VSIZE3+1

9691 Do 2@ ENE AAERFR

9693 AD OE 91 LDA VSTT1

9696 CD 10 91 CMF VUSTT2

9699 Do e8 BNE NSARRO

?698  AD OF 91 LDA VGTT1+1

969E CD 11 91 CMF YSTT2+1

?6A1 FO 10 BEQ AAERR

92603 AD OE 91 NSARRO LDA VSTT1

?6A6 CD 12 91 CMF VUSTT3

9609 DO oD BNE AASOK

P6AR  AD OF %1 LDA VSTT1+1

?6AE CD 13 91 CMF VUSTT3+1

P61 DO 05 ENE AASOK

963 A2 12 AAERR  LDX H$12 ;BAD SUBSCRIFT ERROR
P6BT  4C 37 A4 JNF $A437

968 20 AC 90 AASOK  JSR TRFT3 ;COFY FOINTERS TO Z. F.
P6BE A9 00 LDA Ho

96D 8D AD 90 STA Ni+1

96C0 8D AF 90 STA N2+1

96C3 A9 o1 LDA #1

?6CS 8D AA 97 S§TA ROW

96C8 8D A9 97 STA NROW

96CE 8D AR 97 STA COL

96CE A9 05 LDA HS ;CALC LENGTH OF v2 ROW
?6D0 AE F9 90 LDX VTYFE2 ; — 1 ELEMENT
96D3 Fo @2 BEQ AA2R

96D5 A9 02 LDA #2

?6D7 8D AC 90 AA2R STA N1

96DA 8D 14 91 STA T1

?6DD AE oA 91 LDX VSIZE2+1

P4EQ@ CA DEX

96E1  BA TXA

P6E2 8D AE 90 STA N2

96ES 20 B2 90 JSR mMmMULT

96E8 AD RO 90 LDA RESULT ;STORE IT IN LLV2
96ER. 8D AC 97 STA LLV2

P6EE AD BP1 90 LDA RESULT+1

96F1 8D AD 97 STA LLV2+1

96F4 18 AALOOF CLC ;MAIN LOOF
96FS AD 10 91 LDA VSTT2 3SET V2 COL. FTR. TO NEXT
96F8 85 FD STA VFTR2

96FA 6D 14 91 ADC T1 ;COL. OF V2
?6FD 8D AE 97 STA V2COLF

9700 AD 11 91 LDA VSTT2+1

2703 85 FE STA VFTR2+1

9705 69 00 ADC Ho

9707 8D AF 97 STA V2COLF+1

9704 A9 00 AALOF  LDA HO ; ZERO ROW COL TOTAL
?70C 8D FD 90 STA FACNM

?70F 8D FE 9@ STA FACM+1

9712 8D FF 90 STA FACM+2

9715 8D 00 9?1 STA FACM+3

9718 8D 01 91 STA FACM+4

971B 20 CB 95 AAMRC  JSR V2T0T2 ;GET V2

971E 20 13 96 JSR V3TOF1 ;GET V1

9721 AD 16 91 LDA T2

9724 AC 17 91 LDY T2+1

9727 20 28 PA JSKR $BA28B ;(ALY) = FACHI
972~ A9 FD L.DA H<FACPH

972C  AO 90 LDY H:FACH

?72E 20 67 BB JSR $R867 1 (ALY) + FACHL

9731 AD AA 97 LDA ROW
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LOC  CODE LINE
9734 CD 09 91 CMF USIZED
9737 Fo 1C PEQ ENDCOL
9739 EE AA 97 INC ROW
973C A2 FD LDX HZFACH
973E A0 90 LDY H:FACM
9740 20 D4 BB JSR $BPD4
9743 A5 FD LDA VFTR2
9745 18 cLc
9746 6D AC 97 ADC LLV2
9749 85 FD STA VFTR2
?74B  AS FE LDA VFTR2+1
974D 6D AD 97 ADC LLY2+1
9750 85 FE STA UFTR2+1
9752  4C 1B 97 JNF AANRC
9755 20 3E 96  ENDCOL JSK F1TOV1
9758 A9 @1 LDA #1
9754 8D AA 97 STA ROW
975D AD AR 97 LDA COL
9760 CD oA 71 CMF USIZE2+1
9763 FO 26 PEQ ENDROW
9765 AD 12 91 LDA VSTT3
9768 85 9E STA VFTR3
9760 AD 13 91 LDA USTT3+1
976D 85 9F STA UFTR3+1
976F EE AR 97 INC COL
9772 18 cLe
9773 AD AE 97 LDA Y2COLF
9776 85 FD STA VFTR2
9778 6D 14 91 ADC T1
9778 €D AE 97 STA V2COLF
977E  AD AF 97 LDA V2COLF+1
9781 85 FE STA UFTR2+1
9783 69 00 ADC 1O
9785 8D AF 97 STA V2COLF+1
9788 4C 0A 97 JNF AALOF
97688 AD A9 97  ENDROW LDA NROW
978E CD 07 91 CMF USIZE1
9791 DO o1 BNE NEAA
9793 60 RTS
9794 AS 9E NEAA  LDA UFTR3
9796 8D 12 91 STA USTT3
9799 AS 9F LDA VFTR3+1
9798 8D 13 91 STA VSTT3+1
979€ EE A% 97 INC NROW
7741 A9 01 LDA H1
9742 8D AP 97 5TA COL
9786  4C F4 96 JNF AALOOF
9745 00 NKOW  .BYT 0
9740 00 ROW .BYT 0
974R 00 coL .BYT @
97AC 00 00 LLV2  LWOR @
97AE 00 00 Y2COLF .WOR ©
7780 JEND
MERGE

Abbreviated entry: M(shift)E

Affected Basic abbreviations: None
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;FACHL TO (X.Y)
;V2 FTR DOWN 1 ROW

;GET NEXT 2 ELEMENTS
sFACHL (SUM) TO V1
;FIRST ROW

;SET V2 FTIR. TO START CURRENT
;ROW

;ALL ROWS DONE 7

; ALL DONE

;FIRST 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: lllegal 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 is 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 Basicroutineto 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 MERGEAd line will replace it.

Routine entry point: $97Bf

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. Eachlineis 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.

L0 Copx LINE

9780 .LIE MERGE

7780 20 6F 98 MERGE JSRK DFARS ; GET FILE FARAMETERS
F7B3 A9 62 LDA HMRGMES ; DISFLAY MERGE MESSAGE
9785  AO 78 LDY H:MRGMES

9787 20 1E AP JSR $ARIE

?7BA 20 C1 FS JSR $FSCH ; DISFLAY FILENAME
97BD  AD 02 03 LDA ¢0302 ; SAVE PASIC WARM START
?7C0 8D 6D 98 5TA MERGST ; LINK

97C3 AD 03 03 LDA $0303

97C6 8D 4E 98 STA MERGST+1

?7C9 A% OE LDA H$0E ; FIND FILE NUMPER
97Ce 20 A3 8A JSR GETN1

97CE 85 B8 STA ¢E8

9700 8D 61 98 STA FILENO

?7D03 A% 00 LDA #H$00

9703 85 B9 STA $R9?

9707 20 CO FF JSR $FFCO ; OFEN FILE

?7DA  AE 61 98 LDX FILENO

97DD 20 C6 FF JSR ¢FFC6 ; SET FILE TO INFUT
97EQ A% 69 LDA H<MERGRT

97E2 8D 2C @3 STA $032C

?7ES A9 78 LDA H>MERGRT ; SET "RESET INFUT’



Loc

97E7
97EA
97EC
P7EF
97F1
P7F 4
97F7
P7FA
97FD
97FF
9802
9804
9806
9808
?80A
980C
980F
9811
9814
9816
9818
?81R
981E
9820
7822
9824
9825
9827
9829
982A
982P
982D
982F
9831
9833
2835
9838
9830
983E
9841
9844
9847
9849
?84C
984E
9851
9854
9857
F8IA
985D
9869
9861
9862
9863
986C
986D
986F
986F
P86F
986F
986F
986F
9872
9874
9874

en

4C

4D
00
20

20
A5
ce
90

A4

45

00

D4
BA
08
95

03
03

03
FF

" FF

FF
FF

FF

FF

FF
02

A4
97
?8
ez
98
23

03
98
FF
FF
8A
A4

El

LINE

MERGO2

MERGO3

MERGO4
MERGOS

MERGRT
FILENO
MRGMES

MERGST

STA
LDA
STA
LDA
STA
JSR
JSR
JSR
STA
JSR
STA
ORA
PEQ
LDA
BNE
JSR
STA
JSR
STA
Ley
JSR
STA
LDX
CFX
REQ
INY
cmF
ENE
TYA
CLC
ADC
5TA
LDA
RNE
LDY
JMF
JNF
L.DA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
JSK
JSR
JSR
JMF
RTS
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$032D
H<MERGO4
$0302
H:MERGO4
$0303
$FFCF
$FFCF
$FFCF
$14
$FFCF
$15

$14
MERGOS
$90
MERGOS
$FFCF
$14
$FFCF
$15
H$00
$FFCF
$0200,Y
$C5

#63
MERGOS

H$400
MERGO3

HeO4
$0R
$£990
MERGOY
$0P
$A4A4
MERGO2
MERGST
$0302
MERGST+1
$0303
He2F
$032C
HEF3
$032D
FILENO
$FFC3
$FFCC
DISKe1
$A474

YT @
LBYT $91,"MERGING: 7,6 $00

.WOR ©

we e e e Ne ve we %

.

e e

oY

.

’

e w4 we e

TO A RTS

SET PASIC WARM START
T0 MERGO4

INFUT 2 RBYTE LOAD
ADDRESS

; INFUT NEXT LINE

FOINTERS AND
CHECK FOR ZERO

(END OF PASIC FROGRAM)

CHECK STATUS

INFUT LINE NUMBER
AND STORE IN ¢14 & $15

; INFUT LINE AND
STORE IN INFUT
PUFFER

END OF LINE? NO.
YES

CHECK STATUS

MERGE LINE

; DO NEXT LINE

; RESET PRASIC WARM
START

AND ’RESET DEFAULT I/0°

CLOSE FILE

RESET DEFAULT I/0
DISFLAY ERROR CHANNEL
JUMF TQ READY

;GET FARAMETERS AND LAlTK FOR
; ILILEGAL DEVICE. USED RY DISk
;ONLY COMMANDS.

DFARS JSR $E1D4

LDA
CHF
BCC

$RA
H$08
FARERR

sGET FILENAME ETC

;1S DEVICE DISK?

;NO
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Loc CQODE LINE
9878 AS B7 LDA $B7 ;s FILENAME LENGTH
987A FO 04 REQ FARER1 ; ZERO
987C 60 RTS
9870 A2 09 FARERR LDX H$09 ; ILLEGAL DEVICE
987F 2C .BYT $2C
9880 A2 08 FARER1 LDX H$08 ;MISSING FILENAME
7882 4C 37 A4 JNF $A437 ; SEND ERROR
2885 .END

OLD

Abbreviated entry: O(shift)L

Affected Basic abbreviations: None

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

Modes: Direct and program

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 the whole
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)l will create the
variable LI and give Syntax error instead of trying to list the program).

Routine entry 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.

1.ac CODE LINE

9885 .LIP OLD

9885 AL 2B oLD LDA $2B ; FIND THE END OF
9887 i8 CcLC ; THE FIRST LINE

2888 &9 04 ADC H#4$04

988A 85 57 STA $57 ; SET FOINTER TO AFTER
?88C A5 2B LDA $2P ; LINE NUMBER

I8CE 69 00 ADC H$00

98906 89 58 STA $57+1

9892 AQ @0 LDY #H¢eo

9894 B1 57 OLbe1 LDA ($57),Y ; SEARCH LINE

98946 Fo 10 BEQ OLDO2 ; IF ZERO, END OF LINE

9398 4% §7 LDA $57
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Loc CODE LINE
98%A 18 CLC
289 6% 01 ADC H$O1 ; INCREMENT FOINTER
969D 85 57 STA $57
939F A5 S8 LDA $57+1
?8A1 49 00 ADC #$00
?8A3 B85 S8 STA $57+1
98AS  4C 94 98 JmF oLDe1
93A8 A5 97 OLD@2 LDA $57 ; END OF LINE
98AA AD 00 LDY #H¢00 ; FOUND
?8AC 18 CLC
98AD 69 01 ADC H$01
?8AF 91 2P STA ($2B),Y ; SET NEXT LINE
sep1 C8 INY ; FOINTER
?8p2 5 58 LDA $57+1
98R4 69 00 ADC H¢00
98R&6 91 2P STA ($20),Y
98R8 4C F3 84 JMF RESVAR ; SET VARIARLE FOINTERS
?8PR END
POP

Abbreviated entry: P(shift)O

Affected Basic abbreviations: POKE - PO(shift)K
Token: Hex $EE,$14 Decimal 238,20

Modes: Direct and program

Recommended mode: Program only

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 returnto, say,
a menu from within a Basicsubroutine. 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
98ER .LIB FOF
98BE FO 01 FOF BEQ FOFIT ;NULL CHAR
98BD 60 RTS :SYNTAX ERROR
9BRE :
98PE A9 FF FOFIT LDA H$FF
98CO 85 4A STA $44 ;MASK OFF "FOR’
98C2 20 8A A3 JSR $A38A ;FIND FIRST NON 'FOR’ ENTRY
98C5 €9 8D CMF #$8D :GOSUR?
98C7 FO 05 PEQ DOFOF : YES
98C9 A2 oC LDX H$0C
98CE  4C 37 A4 JNF $A437 ;RETURN WITHOUT GOSUR
98CE :
98CE  9A DOFOF  TXS sMOVE FOINTER TO GOSUP.
98CF 68 FLA ;REMOVE GOSUPB. ENTRY
98D0 68 FLA
9801 68 FLA
98D2 68 FLA
$8D3 48 FLA
98D4 60 RTS ; DONE
98D5 .END
PRINT

Abbreviated entry: ‘7

Affected Basic abbreviations: None
Token: Hex $99 Decimal 153
Modes: Direct and program
Recommended mode: Either

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 Cobk L INE

98D LIE FRINT

?305 20 21 AP FRNTO1 JSR $AR21 s FRINT STRING
f8De 20 79 00 FRNTQ2 JSR $0079 ;GET CURRENT CHAR
?8DE FO 5@ FRINTT BEQ FRNT@3 ;CARRIAGE RETURN
980D Fo SE FRNTOX PEQ FRNTQ7 ; SEMICOLON

?8DF C? A3 CMF #4$A3 ;TAR?



LoC

98E 1
98E3
SRES
78ES
98ES
P8EA
PBEC
938EE
?8F0
98F2
98F 4
98F7
78FA
98FD
9700
9900
2903
9905
9907
9999
goep
FI0L
9910
9912
P15
$918
9P1R
991E
7920
9922
2925
9927
2929
9928
92920
?92F
7932
9934
?936
9938
?93e
993D
993E
992E
?93E
993E
?93F
9942
?943
?944
??46
9948
9940
9940
994E
994E
99 4E
994E
994F
9750
9953
9955
9998
995A
295C

CODE

Fo
cw
18
Fo
ce
De
AQ
B1
ce
Do
20
20

4C

20
c9
Fo
ce
Fo
20
24
k1]
20
20
20
20
Do
AP
£40]
A2
[21%)
AS

Do

20
24

A9
20
49
69

38
29
o8
38
E?
£o
49
69
pe

o8
38
20
84
20
ce

4C

4B
Ad

66
EE
14
o1
7A
e2
oC
73
73
AR
D8

79
20
37
3e
61
PE
oD
c3
DD
87

e
£8
20
00
FF
o1
13
19
2D
47
13

@5

47
FF

oA

FF
01
19

Fo
0?
9B
29
03
o8

00
00
88
?8

00

AD

BD
B4
AR
AP

AP

AP

FF

FF
B7

AF

LINE

BEQ
CnF
cLC
REQ
CMF
BNE
LDY
LDA
CnF
BNE
JSK
JSKR
JSR
JNFE

T

RNT@8 JSK
Ccnr

BEQ

CMF

RER

JSR

RIT

BMI

JSR

JSR

JSR

JSK

BNE
FRNTO4 LDA
STA

LDX

LDY

LLDA

BNE

FRNTQS L.DA
JSK

BIT

BFL

LDA

JSR

FRNTO4 EOR
FRNT@®7 RTS
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TAR s YES

HEA6 ;SFC?

TAR ; YES

HEEE sMINE?T

FRNTO8 s NO

Heot

($7A),Y ;GET TOKEN

Heo2 ;CTL?

FRNTO8 ;NO

$0073

$0073 ;sGET NEXT CHAR
CTL ;DO CTL

FRNTQ2

$0079 ;GET CURRENT CHAR
#32C s,

FRNTQ9 ;s YES

#e3e sy Y

TARO4 ; YES

$ADYE ;EVALUATE EXFRESSION
$0D sWHICH TYFE?
FRNTO1 s STRING

$2DDD ;CONVERT FACHIL TO STRING
$£487

$AR21

$AR3R

FRNTO2

H$00

$0200,X

HeFF

#eo1

$13

FRNTO7

#s0D ;CARRIAGE RETURN
$AR47

$13

FRNT@6 ;sFILEH-128 NO LF
H30A :LINE FEED

$AP47 ;FRINT IT

HEFF

:DECIMAL TARLUATOR

FRNTO9 SEC

JER TFFFQ :GET CURS0R FO%5
TYA
SEC
FRNT10 SPC #$0A sMINUS 10
RCS FRNT1@
EOQOF H$FF
ADC H#$el
ENE TAPRO1
;TAP AND SFC
TAR FHF
SEC
JSR $FFFQ ;GET CURSOR FOSITION
STY $@9 s8TORE IN TEMF
JSR ¢R79P ;GET 1 BYTE FAR
CMF H$29 ;’)'?
REQ TAR10 3 TES
JMF tAFO8 ;SYNTAX ERROR
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LOC  CODE LINE
995F 28 TAR1O FLF ; TAR OR SFC?
9960 90 06 RCC TARO2 3 SFC
9962  8A TXA ; TAB VALUE
9963 €5 09 SBC $09 ;MINUS COLUMN FOSITION
9965 90 65 BCC TARO4 ;LESS THAN
9967  AA TARO1 TAX
9968 E8 TARO2  INX
9969 CA TAR@3 DEX
9964 DO 06 ENE TAROS
996C 20 73 00 TARO4 JSR $0073 ;GET NEXT CHAR
994F  4C DD 98 JNF FRNTO3 ;BACK TO FRINT
9972 20 3p AR TAROS JSR $AR3E ;OUTFUT SFACE/RIGHT
9975 DO F2 BNE TARO3 ;ALWAYS
9977 4C 1E AP JNF $ARIE
9974 .END
PUT

Abbreviated entry: P(shift)U

Affected Basic abbreviations: None

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

Modes: Direct and program

Recommended mode: Direct

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: lllegal 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.



Loc

?97A
997A
2970
9580
9983
9986
9989
99ER
998D
998F
9991
9993
9995
9596
9998
999A
?99C
999E
9940
?9A2
9974
P9Ab
P9A9
I9NA
?9AC
99AC
?9AE
9961
?9B4
9987
?98.9
99eLp
998.C
99eD
P9BF
99C1
?9C3
9?9CS
99C8
99CA
99CC
99CF
99CF
9902
99D3
9905
9907
9909
990R
99DD
?9DD
99DF
P9E1
99E4
PPES
99E?
9PER
99ED
99F 0
99F 0
99F2
G9FS
99F7
99F€e
99FA
99FC

CODE

4C

Ab
29
(3]
69
L4
B1
99

6F
44
FB
Fo
33
28

5 SF

2C
60
29

SF
SF
04

17
e
29
29
D2

Fo

eD
D2
3A

55

(-1
SF

SF
69
SF
oD
D2
9?0
EQ
9?1

SF
E®
22
F4
ce
EE
25
D?
2
BA
7F
49
Ab

B8
ce
3C

09
BB
00

98
?A
?9
?9
AS

FF

FF
94
8A

FF

?9

FF

LINE
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LIR PUT

FUT JSK
JSR
JSK
JSR
JSK
L.DA
STA
L.DA
STA
FUTO2 LDY
LDA
INY
ORA
REQ
LDY
FUT@3 LDA
BEQ
RMI
cnr
RBEQ
FUT@4 JSR
INY
BNE

~e

n

‘UTEND LDA

JSR

JSR

JnF
FUTNL LDY
LDA
TAX
INY
LDA
STA
STX
LDA
JSR
LDA
BENE
JMF

FUTQT JSR
INY
LDA
PEQ
CnF
BENE
REQ

7

FUTTK CnF
BEQR
JSK
BMI

FUTTK1 JSR

FUTTK2 AND
LDY
JnE

14

FUTOUT LDX
JSR
BCS
RTS

FUTOFN LDY

FUTOF1 LDA
STA

DFARS
FUTMES
FUTOFN
FUTOUT
$4533
$2p
¢SF
$2C
$40
H$00
($5F),Y

($5F),Y
FUTEND
H$04
($5F),Y
FUTNL
FUTTH
He22
FUTAT
$FFD2

FUTOZ

H$oD
$FED2
FUTCLS
DISKe1
#3100
($5F),Y

($5F),Y
$60

$5F
#30D
$FFD2
$90
FUTEND
FUTO2

$FFD2

($5F),Y
FUTNL
H322
FUTAT
FUTQ4

H$EE
FUTTK1
FRINOY
FUTTK2
FRINO3
HE7F
$49
FUT@4

$E8
$FFCY
FUTOF3

Hs00
(see), Y
$0200. Y

;GET FILENAME FARAMETERS
s TURITING. .’
sOFEN FILE
:SET OUTFUT
{RE~-CHAIN FROGRAM
;SET FROG FOINTER
;T0 START OF FROGRAM

;END OF FROGRAMT

;YES
sFOINT TO FIRST CHAR

;END OF LINE
;FRINT TOKEN

;I8 IT A QUOTE?
:YES DO IT

;FRINT CHAR

;SET TO NEXT

;D0 NEXT (ALWAYS)

; CARRIAGE RETURN
sFRINT IT

;CLOSE FILE

;DISFLAY DISK MESSAGE

;GET LINK LO

sGET LINK HI
;STORE AS NEXT FOINTER

;CARRIAGE RETURN
+FRINT IT
(STATUS

JEXIT IF BAD

JERINT IT

;NEXT BYTE

:GET BYTE

:END OF LINE

;s QUOTE?

:NO

;OUTFUT AND DO NEXT

MY TOKEN?

;s YES

:TOKEN TO TEXT

s ALWAYS

;CONVERT TO TEXT AND FRINT
sMASK TOF BIT

{RESTORE .Y

+SEND AND DO NEXT

sFILE NUMPER
;SET OUTFUT
; ERROR

;GET NAME BYTE
;GTORE IT
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LocC CODRE LINE
P?FF  C8 INY
50400 C4 B7 CFY 07 ;END OF NAME?
002 DO F6 RNE FUTOF1 ;NOT YET
7604 A2 Q0 LDX #H¢oe
2006 BD 36 %A FUTOF2 LDA FUTSW,X ;GET BYTE
96407 99 00 02 STA $@200,Y ;STORE 1T
?A0C EB INX
940D C8 INY
PA0E EO 04 CEX #3004 s DONE?
70410 DO F4 ENE FUTOF2 s NOT YET
?A412 A9 61 LDA H$61
$A14 8U B9 STA $B9
fA16 84 B7 FUTOF4 STY $B7 s FILENAME LENGTH
?H18 A9 00 LDA #4090
PA1A 79 00 02 STA $0200,Y
241D Ae o2 LDY H#02
?A1F 85 BR STA $BR ;FOINTER 1O
?n21 84 BC STY $BC ;FOINTER HI
?A23 A9 OE LDA H$0E
FA2E 20 AZ BA JSR GETN1 ;GET FILE NUMBER
9428 85 B8 STA $B8 sFILEH
9A2A €D 92 8D STA EXECNO ;FOR EXEC
9420 20 CO FF JSR $FFCO ;OFEN
9630 PO @1 BCS FUTOFZ ; ERROR
PA32 40 RTS
9A33 4C F9 EO FUTOFZ JMF $EQF9 ;OUTFUT ERROR
?A36 2C 53 FUTSW  .BYT 7 G, W’
PAZA H
PA3A A2 03 FUTCLS LDX H$03
9a2C 20 C9 FF JSR ¢FFC? ;OUTFUT TO SCREEN
?03F A2 00 1LDX #$00
9Aa41 20 Cé& FF JSR $FFC6 ;s INFUT FROM KEYROARD
?044 AD 92 8D LDA EXECND
9447 4C C3 FF JMF $FFC3 ;CLOSE FILE
PA4A H
Ph4hA A9 T4 FUTMES LDA HFMESSG ;FOINTER TO MESSAGE
PA4C  AQ 9A LDY H:FMESSG
PA4E 2@ 1E AR JER $ARIE 1FRINT MESSAGE
PA31  4C C1 FS JNF $F5C1 :FRINT FILEMNAME
9454 57 G2 FMESSG .BYT "WRITING ', $00
PASC 00
9A5D .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 1 if a number following any
of the commands mentioned in ‘Purpose’ are
<P 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: $9A5SD

Routine operation: The start and step are read in and Syntax error is output if
they are out of range. Pass 1 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.

Lac CODE L.INE

FADD .LIP RENUMRER

FASD 20 4B AT RENUME JSE 3A94P :GET START

PA6Q AT 14 LDA $14 ;LGB

A62 D DB 9 STA RENSRT ;STORE IT

P65 AT 15 LDA $15 1 MSER

067 8D D9 9A STA RENSRT+1 ;STORE IT

?A6A 20 FD AE JSR $#AEFD ;SCAN 77

FALD 20 4B A9 JSK $AT4R ;GET STEF

PA7e AT 14 LDA %14 ;LSE

72 8D DA FA STA RENSTF ;STORE IT

PA7S AT 15 LDA %15 s MSR

2677 8D DB %A STA RENSTF+1 ;STORE IT

n7A 20 BE Aé JSR $MA4LBE ;SET CHARGET FOINTER
247D 20 8C %A JSK RENMS1 ; SEND FASS1 MESSAGE
FARG  4C 35 9B JMF RENFS1 ;FASS 1

enez 2@ BE Ab RENUQ1 JSR ¢A6BE ;SET CHARGET FOINTER
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Loc

086
*nge
?M8C
?A8C
PABM
?ALC
PASE
°A?9
NP2
094
PAPS
FAFQ
FATT
20HA9
FHAA
FAAR
?aNnC
?ARC
2MHBD
FARE
PARF
SACY
260CA
?2aD7
fAD8
?AD2
SAD8
?ADB
FADA
FADC
PADE
PAEQ
FAER2
FAEZ
9AE4
FAES
PAESL
AET
9AES
PNE?
PAE?
FHE?
PAE?
9AES
PAEC
SAEE
A9
PHF 3
PAF 4
FAFS
9AF?
FAFC
FAFD
SAFF
?Re2
?B.03
RS
9BQ&
809
9eoC
PROF
?B12
FR1S
Sp1e
PR1R
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CODE

20
4C

A
Ao
De
[:3%
AR
40C

24
oD
ee
oD
20
ep
00
oD

)

0Q
20
(14

0e
00
0Q
0

20
ee
(4%}
879
8A
en
A7

20
hQ
P21
8D
c8
B1
8D
AD
c8
k=]

AD
c8
21
18
aD
6D
8D
AD
6D
aD
[21))
Fo

92
EQ

99
A
24
AR
9h
1E

4E

49

2A
00
74
DC

74
oD
D3

7A
D¢

74

D8
DA
D8
D?
e
p?
DD
oA

?n
Ph

AR

e

kG

7A
A

94

LINE

JSKR
JNF

RENMS2
RENFG2

;SEND FASS2 MESSAGE
;00 FASS 2 AND END

;TELL USER WHAT WE ARE DOING

RENMS1 LDA H<FSIMES ;FOINT TO
LDY H:FSIMES ; MESSAGE
BNE RENMS3 ;SEND IT
RENMS2 LDA H-FS2MES ;FOINT TO
LDY H:FS2MES ; MESSAGE
RENMS3 JMF $ABRI1E ;OUTFUT MESSAGE
FSIMES .BYT ’#x#% FASS 1 »xxx’ 40D, 6 $00

=S JBYT $0D, "xxxx FASS 2 xxxx’ ¢0D,$00

RENILL .BYT ¢0D, UNDEFINED *,6 ¢0@

RENILL .BYT 7 IN OLD LINE ’,6 %00

.

{UARTABLES USED

RENSKRT .WOR o ;START OF RENUMBER
RENSTF .WOR © {RENUMBER STEF
RENLNK .WOR @ ;FOINTER:START OF #
RENLNO .WOR © ;FOINTER:START OF LINE
RENUST .WOF © ;WAKM START STORE
RENLEN .BYT @ (LENGTH: JUMF H
RENLNT .BYT ©
RENTRL .BYT 300 ;DUMMY

LBYT 89 6070

.BYT 384 TRUN

.BYT $8D ;Gosue

.BYT 3A7 : THEN
RUNT =1 :TOKEN VALUE OF MY RUN
(FASS 2
RENFS? JSR RENUQZ ;GET NEXT BYTE
RENFS3 LDY H$00

LDA ($7A),Y ;GET BYTE

STA RENLNK sNEXT LINE LO

INY

LDA (37A),Y :GET BYTE

STA RENLNK+1  ;MEXT LINE HI

LDA RENSRT ;GET LINE NUMBER LO

INY

STA (37M),Y ;STORE IT

LDA RENSRT+1  ;HI

INY

STA ($7A),Y ;STORE IT

cLe

LDA RENSRT +GET LINE# LO

ADC RENSTF ;ADD STEF

STA RENSRT +STORE IT

LDA RENSRT+1  ;HI

ADC RENSTF+1  ;ADD STEF

STA RENSRT+1  ;STORE IT

LDA RENLNK+1  ;GET LINK HI

REQ RENUXT ;ZERD, END OF FROG



LoC

?B1D
PB1F
P22
PR24
?R27
PR2A
9B2A
PB2A
FB2A
PB2A
9r2C
9B2E
P39
QR32
7824
P3G
FBIT
FR3S
BTG
?R38
SRIR
?B3D
949
R42
045
PR47
FR4A
9B 4D
FRGe
PR53
RIS
R57
FRG?
PRIR
FBGD
9R5F
9060
PRS2
9R64
9B.67
P69
PR6A
FE60
PR6E
870
%B73
?BR7G
QR77
9879
P8.7C
9R7E
?B80
82
PB84
FE87
9839
7880
PR3E
B8P
301
e8P
?B8D
9B90
?BR93
b4 ]

COGE

8%
aD
8%
4C
4C

20
29
Do
4C
A%
an
AS
210}

20 ¢

20
c?
Fo
ce
Fo

Fo
AA
1e
n2
(3]
Fo
Ca
0o
co
Do
20
ce
De
Fo
20
Fo
ce
Fo
Do
20
ce
Do

A%
20
20
?0
4C

7B
DC
7
EC
74

26
24
e3
83

DE
7.
DF
26

20
5]
DE
EE
29
22
14
EE
04
E4
22
Fa
ce
E®
72
A4
o]
12
2A
B7

22

pogts

CE
FS
24
21

<)

?4

8
A4

ks
PP

PA
?0
24
e

PR
k4

FhA

29

sB

?B

FF
00

9C

LINE
STA
LDA
5TA
JnF
RENUXT JMF
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$70
RENLNK
$70
RENFS3
$A474

;GET LO

:AND AGAIN

;BACK TO "READY’

;SUBROUTINE TO GET MNEXT CHAR

; WITHOUT SCANNING

RENU@2 INC

ENE

INC
KENU@3 LDY

LDA

RTS
;FASS 1
RENFS1 JSR
JSR
ENE
N
LDA
STA
LDA
STA
JSK
JSR
JSR
CoE
LEQ
ChF
EEQ
CHF
REQ
TAX
PFL
LDX
CHF
REQ
DEX
ENE
Chp
PNE
JSK
ChF
ENE
REQ
JSK
REQ
ChF
BER
ENE
JSR
CHF
P.NE

RENFO1

RENFO2
REMF12

RENFOZ

RENF@4
RENFOG

; FOUND.
RENFO6 LDA
SR
JSK
BCC
JMF

$70
RENUO3
%70
HteoQ

($78),Y

RENUO2
RENUQ2
REMFQ1
RENUO1
$70

RENLNO
$+7E

REMNLNO+1

RENLIQZ
RENUQ2
RENU@2
Hioe
RENFS],
H3EE
RENFQG
e
RENFO4

RENFQ2
Heos

RENTEL
RENF Q54

RENFOZ
HECP
RENFO2
$0073
H3N4
RENF12
RENF0O6
RENUO2
REMFS1
H$22
RENFO2
RENFQ4
RENUQ2
HRUNT
RENFQ2

.
$FFD2
$0073
RENF356
RENUO4

ONE OF THE FIVE TOKENS

FAST SFACES

;BURF LO

BUMF HI
;SET INDEX
;GET BYTE

;GET BYTE

(GET RYTE
;NOT END OF FROG
;END OF FROGRAM
sGET FOINTER LO
J&TORE IT
sHI

(STORE IT

:CET BYTE

(GET RYTE

;GET BYTE

(END OF LINE?

1 TES

(MY TOKEN?

JYES

LGUOTES?

s MOT A TOKEN
s LOOF TEST TOHENS
s CHANGE ITY

s YES

D0 NEXT

IS IT "GO’ 7
:HO

s NEXT CHARACTER
;I8 IT 1077

s NO

; YES

;GET RYTE
:END OF LINE
;IS IT QUOTES?
;YES, DO NEXT
;ALWAYS

;GET BYTE
sRUN TOKEN?
:NO

HAS BEEN

;TELL USER DOING
SPRINT IT

sGET MEXT CHAR
(IS A NUMBER
;CHECK FOR 7,7
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L0C COBE LINE

PB928 AT 7A RENFS6 LDA 374 ;GET FOINTER LO
PBE9A €D DC 9A STA RENLNK ;STORE IT

PR9D AT 7B LDA $7B sHI

2B9F 8D DD %A STA RENLNK+1 ;STORE IT

YRA2  AQ 00 LDY #300

9BA4  R1 7h RENFO7 LDA ($7A),Y ;GET BYTE

?BA6 C8 INY

9RA7  C9 30 CMF H$30 ;LESS THAN 077
PRA9 20 04 BCC RENFOS8 ; YES

BAR  CT 2A CMF He3A ;NURERIC?

RAD 9O FS RCC RENFQ7 ; YES

JBAF 8@ RENF@8 DEY

72RO 88 DEY

9BE1L  8C E2 9A STY RENMNLEN ;STORE LENGTH
PRR4 AT 7A LDA $7A7

9BR& DO 02 ENE RENURS

?BR8 C6 7P DEC $7B

9BRA  C6 7A RENUQG DEC $7A

PBRC 2@ 73 @0 JSR $0073 ;GET CHARACTER
9BRF 2@ 6B A% JSR ¢A96P ;GET LINE NUMPER
PRC2 20 6C 9C JSE RENF18 ;CALCULATE NEW NUMBER
98CS AD DE 9A LDA RENLNDO ;RESTORE START OF LINE
FRCB 85 7A STA $7A ;L0

P8CA  AD DF 9A LDA RENLMNO+1

fRCDO 85 7R STh $7B s HI

SRCF 20 2A 9D JSR RENUQ2 ;GET LINE# LO
9BD2 8% 14 STA %14 :STORE XT

PED4 20 2A SR JSE RENUO2 sHI

9eD7 85 15 STA $15 :STORE IT

9809 A2 20 LDX H%ee

FRDR 20 24 9P RENF1¢ JSR REMNUQ2 GET BYTE

PRDE 48 FHA

PBDF  AS 7A LDA %74 REACHED NUMRER?
9BEL CD DC 9A CMF RENLNK

7RE4 DO 07 ENE RENMGe (NOT YET

9BES6 AL 7R LDA $7P

PREB CD DD 94 CAF RENLNK+1

PRER F2 o7 BEQ RENFS1 YES

YRED 9 RENF3Q FLA

FREE 9D ¢0 o2 STA $0200,X 1 STORE BVTE
9BF1  EB INX

PBF2 D@ E7 ENE RENF10 sALWAYS

PRF4 48 RENFS1 FLA

9BFS A9 00 LDY #H¢00

FRF7 B9 @0 01 RENF11 LDA $0100,Y ;GET NEW LINE#H
9BFA FO 07 BEQ RENF13 ;END OF STRING
9RFC 9D 00 02 STA $0200,X ;STORE IT

9BFF (8 INY

PCeo E3 INX

?CQ1 DO F4 BNE RENF11 ;ALWAYS

9C03 8C EIZ 9A RENF13 STy RENLN1

?C06 AL E2 94 LDA RENLEN ;GET LENGTH
?C9? 13 CLC

9COA 65 7A ADC ¢74A ;ADD TO FOINTER
?CeC 5 7A STA %74 ;STORE IT

9COE A5 7B LDA $7B s HI

9C10 67 00 ADC H$00

9C12 85 7R STA ¢7B

9C14 20 24 9P RENF14 JSR RENUQ2 ;GET BYTE

?C17 9D o0 o2 STA $0200,X ;STORE IT

?C1A FO 03 BEQ RENF15 ;END OF LINE
9CiC EB8 INX

?C1D DO FS ENE RENF14 ; ALWAYS

9C1F 8A RENF1S5 TXA

fC20 12 cLC
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LaC CODE LINE

9C21 69 05 ADC #3$05 ; INCREASE PUFFER FOINTER
PC23 85 @R STA %0R ;AND STORE IT

9C25 AD @2 o2 LDA ¢0302 ;GET WARM START LO
2C28 8D EQ 94 STA RENUST :STORE 1T

SC2E  AD 03 03 LDA 403032 s HI

9C2E 8D E1 94 STA RENUST+1 ;STORE IT

2C31 A9 40 LDA #<RENF16 ;SET WARM START
?C33 8D 02 03 STA 30302 ; VECTOR TO RETURN
?C36 A9 9C LDA H:RENF16 ; TO FROGRAM

?C38 8D 03 @3 STA $0303 ; AFTER MAKING CHANGE
SCIP. A4 R LDY soe :GET BUFFER FOINTER
PC3D  4C A4 A4 JNF $A404 ; CHANGE LINE

9C4@ AD EO 9A RENF16 LDA RENUST ;RESTORE WARM
?C43 8D 02 o3 STA %0302 ;START VECTOR

9C46  AD E1 94 LDA RENUST+1

9C4? 8D 03 03 STA $0303

9C4C CE E3 94 DEC RENLN1

PC4F  AD EZ 247 LDA RENLN1 :MOVE TO END OF
PCH2 1e cLc ;NEW LINEH

?C33 6D DC 2?4 ADC RENLNK

9CT6  8S 7A STA $74A

FCI8 AD DD 24 LDA RENLNK+1

PCER 69 @0 ADC Hio0eQ

fCsD 85 7R SThA $7R

9CSF 20 72 00 JSR ¢90073 GET MEXT CHAR
PCs52 C9 2C RENU@4 CMF W7, (IS IT A COmmaTY
GC&4 FO 03 BEQ REMF17 S YES

?C66 4C 53 9B JMFRENFL2 :TRY NEXT CHAR
9CE? 40 er 9p RENP17 JMF RENFQ& D0 MEXT LINE#
PCAC :

PCeC ;CALCULATE NEW LINE HUMPER

9CeC :

9C6C 20 8E A4 RENF16 JSR $A68E ;SET CHARGET FOINTER
PC6F  AD D8 24 LDA RENERT SET LINE NUNMBER
?C72 85 &3 STA $63

?C74 AD D? 94 LDA RENSRT+1

gC77 85 62 STA $62

PC79 20 24 9P RENF1? JSR RENU®2 ;GET BYTE

?C7C 20 2A SR JSK RENUO2 ;GET BYTE

9C7F DO 41 BNE RENF20 ;NOT END OF FROG
2081 A9 9D LDA #$9D

7C83 20 D2 FF JSR $FFD2

2C8s A9 2@ LDA H$20 ;FLAG ERROR

?C88 20 D2 FF JSR $FFD2

gcep a9 BE LDA H-RENILL

?C8D AQ 9A LDY H>RENILL

9C8F 20 1E AR JSR $ARILE s FRINT

?C?22 A5 15 L.DA %15

7C?4 A6 14 LDX $14

?C?6 20 CD BD JSR $BDRCD ;FRINT NUMBER

9C99 A9 Ch LDA #<RENIL1

7CP8 A0 9A LOY HFRENIL1

9C9D 20 1E AR JSK $ARI1E ;FRINT

9CA@ AD DE %A LDA RENLNO

FCAZ  8S FB STA $FE

?CAS  AD DF %A LDA RENLNO+1

9CAL 8BS FC STA $FC

?CAA A0 01 LDY H$01

¢CAC R1 FPR LDA (¢FR),Y

SCAE  AA TAX

9CAF €8 INY

7Ceo e1 FB LDA ($FR).,Y

9ce2 20 CD BD JSR ¢BDCD ;FRINT LINE NUMBER
PCRS A% oD LDA HéOD ;CARRIAGE RETURN

QCR?7 20 D2 FF JSR $FFD2 sFRINT IT
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LocC CODE LINE

PCRA AP FF LDA HIFF ; ILLEGAL LLINE NUMRER
9CRC 85 &3 STA $63 365535

9CBE 85 62 STA 362

9cCe 3¢ ©E BMI RENF21 s ALWAYS

9CCZ 20 247 9B RENF20 JSR RENUO2 ;GET RYTE

9CCS CS 14 CMF €14 ;SAME AS LINEH?
9CC7 Do 190 BNE RENF22 ;NO

9CC? 20 2A 9B JSR RENU@2 ;GET BYTE

9CCC CS 15 CMF $15

SCCE Do ocC BNE RENF23 ;NO

?CDho A2 90 RENF21 LDX #$90

9CD2 38 SEC

9CD3 20 42 BC JSR $RLC49 ;CONVERT LINE
9CD&  4C DF BD JNE ¢RDDF ;s NUMBER TO ASCIY
9CD? 20 24 9B RENF22 JSR RENU@2 :GET RYTE

9CDC AT 63 REMF23 LDA $63 s BUMF NEW LINE
yCDE 18 cL.C ;s NUMBER RY

9CDF 6D DA 9A ADC RENSTF (STEF

FCE2 85 53 STA $63

9CE4 A5 62 LDA $62

9CES 6D DR 94 ADC RENSTF+1

GCE? €5 62 STA $42

FCER 20 2A %R RENF24 JSR RENUQ2 ;GET PYTE

SCEE Do FE BNE RENF24 (NOT END OF LINE
?CFe Fe 97 REQ RENFL19 sALWAYS

¢CF2 JEND

REPEAT and RUN

Abbreviated entry: REPEAT RE(shift)P
RUN R(shift)U

Affected Basic abbreviations: None

Tokens: REPEAT Hex $EE,$17 Decimal 238,23
RUN Hex $EE.$01 Decimal 2381

Modes: Direct and program
Recommended mode: Either

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

Syntax: REPEAT
RUN [line number]

Errors: REPEAT - Out of memory - if more than 61 nested
REPEAT loops are active
RUN as in Basic RUN

Use: REPEAT...UNTIL is a very powerful looping method. For example:
10 REPEAT:GET A$:UNTIL Ag§="
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will pause until the space key is pressed. The Basic version would be:
10 GET AS$: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
REPEAT.. .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 LLINE
QCF2 . .I.IB REFEAT
CFZ AD 24 9D REFEAT LDA REFESK sGET STACK FOINTER
9PCFS C9? Fe CMF H240 sROOM ON STACK?
YCF? Do @3 ENE REFE@1 ;s YES
PLF?  4C 39 A4 JNF $A435 ;70UT OF MEMORY’
9CFC  AA REFEQ1 TAX ;STACK FOINTER
PCFD A5 7A LDA 37A ;s COMMAND ADDRESS LSPR
9CFF 9D ee BT STA $REQO,X sSTORE IT
D02 A% 7B LDA $7B 1 MSE
?0e4 9D @01 BE STA $PE®1,X :STORE IT
9007 AS 39 LDA $39 ;CURRENT LINE H LSE
$D09 9D @2 PE STA $BEQG2,X ;STORE IT
?DeC AS 3A LDA $3A ; MSe
SDOE 9D @2 BE STA $PE@3,X ;STORE IT
D11 8A TXA : INCREASE STACK
?D12 18 cLC sFOINTER RY
D13 69 04 ADC H$04 4
¢D1% 3D 24 9D STA REFESK
D18 60 RTS
$D19 ;
F019 A9 090 RUN LDA #H$00 sCLEAR REFEAT STACK
9D1B 8D 24 9D STA REFESK
9D1E 20 79 0@ JSR $0079 ;GET LAST CHAR
?D21 4C 71 A8 JNF $A871 : RUN
D24 H
D24 @0 REFESK .BYT ©
9025 .END
SORT

Abbreviated entry: S(shift)O
Affected Basic abbreviations: None
Token: Hex $EE,$18 Decimal 238,24
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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 1 or 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 1 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:

AS$() After SORT A
¢ TEST AFTER
I SORT BUBBLE
2 NAME NAME
3 BUBBLE READ
4 AFTER READING
5 READING  SORT
6 READ 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.

Lac CODE LINE

YD2% .LIB SORT

9025 20 79 00 SORT JSKR $0079 ;GET 1ST CHAR NAME
fD238 8D Fo PE STA CA $STORE IT

9D2E 20 73 00 JSR $0073 ;GET 2ND CHAR

9D2E 08 FHF

9D2F @9 8@ ORA H$80 ;SET HIGH RIT

?031 8D F1 9E STh CB ;STORE IT

$D34 28 FLF sNULL 2NHD?

9035 Fo 04 BEQ SORTQO ; YES

e0I7 20 73 @@ JSR $0073 sCHARGET FOR NEXT COMMAND



L0C

FD3A
902D
YD3F
D42
042
2044
9046
?D48
9D4A
FD4A
9D4C
?D4E
?050
oDS2
D54
?DG6
D58
2DSP
05
9DSD
PDGF
D62
7Dé64
9D65
D67
FD6A
?D6C
FD6C
PDLE
eD70
9073
FD74
9D76
SD79
076
7D7C
9D7F
081
7083
086
2088
08A
7D8A
onecC
?D8E
D90
092
D94
097
D97
FD99
ID7P
PDPE
FD9F
FDAL
9DA4
FOAT7
DA%?
?DAC
9DAE
sopo
9pR2
7DRS
0RS
?0e8

COlE

4C

A9
8D

AS
[
J

AS
85

AS
Cs
Do
AS
co
Do
A9
4C

21}
B1
cb
Do
c8
B1
CD
Fe

AQ
B1
ep
c8
=31
8D
i8
AT
6D
8%
AS
6D
89
20

217
B1
ce
Fo
A?
4C

A
Bl
ep
c8
B1
8D
AD
[81%)
ab
ce
ee
R¥4
4C

aD
8D

42
80
Fi

2F
22
30
23

’7:)

e
23
32
05
00
2B

00
22

Fo
o8

20

Py

F1
1E

02
a0
Fa
22
FR
22
Fa
23
Fe
23
ce

Q4
20
01
05
o1
9E

[}
202
22

Fa

22
F2
F3
oC
F2
02
03
02
9B

F2
Fé4

70

9F

PE

?E

€

FE

9E

9E

YE

E

?E
PE
$43

SE

9E

L
SE

LINE

SOKRTOO

SORTO1

SORTO2

SORTO3

SORT04

SORTOS

SORTO4

SORTO7

JNF
LDA
STA

LDA
STA
LDA
STA

LDA
CcnrF
BNE
LDA
CHF
ENE
LDA
JMF

LDY
LDA
CHF
ENE
INY
LDA
CMF
BEQ

LDY
LDA
STA
INY
LDA
STA
CLC
LDA
ADC
STA
LDA
ADC
STA
ecc

LDY
L.DA
CMF
REQ
LDA
JNF

Loy
L.DA
STA
INY
LDA
STA
LDA
BNE

LDA
cmr

BCS
LDA
JMF

LDA
STA
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SORTO1
#$80
ce

$2F
$22

$2F+1
$22+1

$22
$2F+2
SORTO3
$22+1
$2F+3
SORTO3
H$00
SORT21

H$00
($22),Y
cA
SORTO4

($22),Y
ce
SORTOS

He02
($22),Y
TEMF

($22),Y
TEMF+1

$22
TEMF
322
$22+41
TEMF +1
$22+1
SOKTO2

HE04
(£22),7
LELD
SORTO6
H3e1
SORT21

Hi05
(8220,

NOOFE+1

(£22),Y
NOOFE
NOOFE+1
SORT@7
NOOFE
Heo2
SORT@7
H$02
SORT21

NOOFE
NOQFC

;SET FOINTER
; TO ARRAY

;END OF ARRAYS?
s NO

:NO
; ARRAY NOT FOUND

s NAME CORRECT?
1NO

; YES
;ADD LENGTH OF ENTRY

; TO FOINTER AND
3 CHECK NEXT

1 ALWAYS
; GET ARRAY DIMENSION

sONLY 1 DIMENSION
 INCORRECT DIMENSION

GET NUMRER OF ELEMENTS
;ENQUGH ELEMENTS?
:YES

:TES
;TOO FEW ELFMENTS

;SET COUNTDOWN
; FOR NUMBER OF
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k44
?DBRE
9DC1
gDC1
9DC3
90C6
9DC9
gDCC
FDCF
90D2
?DD4
?0D6
enD?
?0D%
?0DC
?DDE
?DE1
9DE3
PDE4
9DE4
7DES
9DE7
?DE?
9DER
9DED
9DEF
9DF1
9DF1
9DF3
9DFS
9DF8
$DF9
9DFP
$DFD
9DFE
FE00
€02
9E03
PEQT
PFE08
FEQ9
PEQD
PEOD
PEQE
PELQ
9E12
9E15
9E17
PELA
9EIC
PELE
9E20
PL22
PE24
PE26
PE29
PE29
PE2N
9E2C
PE2F
9E31
PE33
PEIS
PE3S
PE38
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CODE

AD
8D

A?
8D
8D
8D
CE
AD
C?
Do
CE

AD
Lo
ab
Do
60

1e
AS
69
85
A5
69
85

AQ

Bl :

8D
c8
Bl
89
ce
B1
8%
c8
B3
8D
c8
R1
8%
ca
B1
85
AE
Fo
hE

Fo 2

no
B1
D1
Fo
?e
4C

c8
Fo
cc
99
Fo
Ro

cc
90

F3

FS

o0
FC
Fg
F9
Fé4
Fé
FF
03
FS

FS

06

Fé4
o1

24

04
07
25

F7
E4

9E
PE

9E
9E
9E
9E
9E

9E
9E
9E

9E

k4

9L

9E

9E

k43

9E

LINE

SORTOS

SORTOY

SORT10

SORT11

SORTL2

i
SORT13

SORT14

LDA
STA

LDA
STA
STA
STA
DEC
LDA
CHF
BNE
DEC

LDA
BNE
LDA
BNE
RTS

CLC
LDA
ADC
STA
LDA
ADC
STA

LDY
L.DA
STA
INY
LDA
STA
INY
LDA
STA
INY
LDA
SThA
INY
LDA
STA
INY
LDA
GTA
LDX
REQ
L.DX
REQ
LDY
LDA
CHF
BEQ
RCC
JnE

INY
REQ
CFY
BCC
BEQ
BCS

CFY
BCC

NOOFE+1
NOOFC+1

H$00
FLAGS
COUNT
COUNT#+1
NOOFC
NOOFC
HSFF
SORTO9
NOOFG+1

NOOFC+1
SORT10
NOOFC
SORT10

$22
H¢07
$24
$22+1
H$00
$24+1

H$00
($24),Y
LEN1

($24),Y
$FP.

($24).Y
$FR+1

($24),Y
LEN2

($24),Y
$FD

($24),Y
$FD+1
LEND
SORT17
LENL
SORT14
s00
($FP), Y
($FD) Y
SORT13
SORT17
SORT16

SORT17
LEN1

GORT14
SORT1S
SORT15S

LEN2
SORT12

; MAIN SORT LOOFS

;MAIN LOOF OF SORT
;RESET SWAF FLAG,
; AND ILOOF COUNT

;DECREASE OLOOF COUNT

;END OF SORT?
s NO

;NO
:YES, DONE

;SET €24 TO $22+7

; INNER LLOOF
;GET LENGTH, ADDRESS
; OF 1ST STRING

;GET LEMNGTH,ADDRESS
s OF 2ND STRING

(LEN(STR2) 07
JYES, DON’T SWAF
(LEN(STR1) =07

;YES, SWAF THER

;COMFARE $FPR
; WITH $FD
s SANME
sDIFFERENT, DON’T SWAF
;DIFFERENT, SUAF

sLENGTH=2567
;YES, DON'T SWAP
+END OF STR17
;NO, CHECK STR2
{YES

S ALWAYS

;END OF STR27
;NOT YET



L.0C

PE3A
PE3A
2E3D
9C40
PE42
PL44
9E44
QL 46
9E49
PE4R
9EAC
PE4L
PES0
PESL
PEST
PESS
9ESE
PES9
PESE
FESC
PESE
PE60
PELT
PEL3
PELS
PE&7
9E6A
9E6NA
PE4D
PELF
PE72
9E7S
PE78
PE7N
PE7D
9EB0
PE02
PERD
9CB7
PE8A
PEBD
PEBC
9E8C
?C8E
LV
Qre2
9E?4
PE96
9ESE
QLR
PESR
L2C
E9D
PEN9
QEnMT
PLEN2
GENS
PENS
PEN7
QLNA
PEND
FEAD
QENF
LR
9ER3

CODE

AD
CD
Fo
90

214
nn
91
c8
AS
91
ce
nS
91
c8
nD
?1
c8
AS
21
c8
NG
91
He
an

EE
Do
EE
AD
(W)
Do
AD
cD
ne
AD
Fo
4C
690
18

AS
69
a5

(3
A

59
15
4C
on
ne
P9
AN
c8
137
ng
8A
20
4C
PR3
C4
ne
ki

Fé
F7
28
26

00
F7
24
FD
24
FE

24

Fé

24
FBe

24

FC
24
o1
FC

F8
23
F?
F8
F4
11
F9
Fo
a9
FC
23
C1

I

AD

1E
62

9E
9K
9E
41

9E

E -

9E

9E

?E
9E
9
9E
9E
PE
?E

0

9D

PE

Ap
N4

LINE

SORTLS

SORT16

SORT17

GORTL8

SORT1?
SO0RT29

.
’

SORT21

FOINT

STERR1

LDA
cmp
REQ
BCC

LDY
LDA
STA
INY
LDA
STA
INY
LDA
STA
INY
LDA
STA
INY
LDA
STA
INY
LDA
5TA
LDA
STA

INC
BNE
INC
L.DA
cmr
RME
L.DA
ChF
PME
LDA
BEQ
JAF
RTS
CLC

LDA
ADC
STh
LDA
ADC
5TA
JnF

nsL
TNY
1.DA
ThX
INY
L.DA
Thy
TXA
JSKR
JAP
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LEN1
LLEN2
SORT17
SORT17

Hs00
LEN2
($24),Y

$FD
($24),Y

$FD+1
($24),Y

LEN1
($24) Y

$re
($24),Y

$FP+1
($24)
Hso1
FLAGS

COUNT
SORT18
COUNT+1
COUNT
NOOFC
SORT29
COUNT+1
NOOFC+1
SORT20
FI.AGS
SORT19
SORTO8

$24
11403
$24
$24+1
H¢00
$2441
SORT11

n

FOINT,Y
FOINT,Y

$MAR1E
$N162

-WOR STERR1
WOR STERR2
.WOR STERR3
BYT 7"?ARRAY NOT FOUND',$00

s LENL=LEN27?

;YES, DON'T SWAF
$NO, LENT<LEN?

;SWAF, STR1=STR2
; AND VICE VERSA

;FLAG SWAP

; INCREMENT INNER
; LOOP COUNT

; DONE?
;MO

+ND
SANY SWAPG?
;ND, END

:DO NEXT LOOF
;0LL DONE

;s INCREASE FOINTER BY 3

;D0 INNER LOOF
; SEND ERFOR MESENAGE

; ADDRESS OF MESSAGE

JSEND IT
JFRINT "IN...’

203
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L.OC CODE ILINE

9EC3 00

PECA  3F 49 STERR2 .RYT "PINCORRECT DIMENSION' 6 $0@
9EDB 90

9ED?  3F 49 STERR3 .PYT "7INSUFFICIENT ELEMENTS’,f $00
PLEF Q@

9EFe @0 CA BYT @

PEF1 00 CR YT 9

9EF2 @0 00 NOOFE .WOR @

PLFA Q0 90 NOOFC WOk @

9EF6 00 LLENY LBYT 0

PEF7 €9 LEN2 YT @

EF8 00 00 COUNT  .WOR @

9CFA 00 90 TENP JWOR @

9EFC 00 FLLAGS .BYT 0

PLFD CEND

TRACEON and TRACEOFF

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

Affected Basic abbreviations: None

Tokens: TRACEON  Hex $EE,$19 Decimal 238,25
TRACEOFF Hex $EE,$1A 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
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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

FEFD
PEID
PLFE
PF 00
9Faz
105
gF o8
Pr Q9
9FON
FFON
FOC
9FeE
PF11
9F13
PF 13
FF17
PF19
9F1R
PEAD
9F 20

Cont:

78
A9
8n
A
8D
58

50

AL

(LG}
28
?F
09

23

9FID 20 D2 FF
PF49  4C F7 82
9F 43
SF43 78
PF44 A9 F7
9F46 8D 08 03
PF49 A9 82
PF4E 8D 09 03
9F a4k 58
FF4F 6@
?r50

TYPE

(NE

TROM

T

TRACRL
TRACO2

TRACO3

TRACOA

ey

RACE

ROFF

LB

SEL
LDA
5TA
L.DA
5TA
CL.I
RTS

L.DA
RLO
Jne
LDA
ChF
BNE
L.DA
CHF
PNE
JnF
LDA
STA
LDA
aTNA
1.DA
JSR
1.DX
L.DA
JSR
1.DA
JSR
L.hA
JSR
JNF

SEI
LDA
STA
Lon
STA
CLI
RTS

EHD

Abbreviated entry: T(shift)Y
Affected Basic abbreviations: None
Token: Hex SEE,$1B Decimal 238,27

Modes: Direct and program

Recommended mode: Direct

TRACE

H-TRACE
$0300

H:-TRACE
$0300+1

$9D
TRACOQ1L
HANDLE
$39
H¢00Q
TRACQ4
$39+1
H$00
TRACO4
HANDIE
$39
TRACQ2+1
$39+1
TRACO3+1
HESP
$FFD2
$39
$39+1
$EDCD
H$SD
$FFD2
H$20
$FFD2
HANDIE

H<HAMNDLE
$0308
H=HANDLE
$0308+1

’

13

v

~

; ENARLE TRACE (TRACEON)

; TRACE ROUTINE
ONLY IF A FROGRAM
IS RUNMING

; IF SAME LINE AS
LAST, DON’T DISFILAY

; STORE AWAY FRESENT
LINE

DISFLAY "

DISFLAY LINE NUMBER
DISFLAY "]’

DISFLAY 7 7’

; DISARLE TRACE (TRACEOFF)



206 Advanced Commodore 64 BASIC Revealed
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.

LOoC COoDI: LLINE
PF50 LLIB TYPE
?F50 20 6F 98 TYFE JSR DFARS ;GET FILE DETAILS
9F53 20 R7 8F JSR GETOFN ;OFEN FILE
PF56 20 AC 8F JSR GETIN ;SET INFUT
9FS9 20 CF FF TYFE2 SR $FFCF ; INFUT BYTE
9F3SC A6 90 LDX $90 ;GET STATUS
9FGE 20 D2 FF JSR $FFD2 ;FRINT BYTE
9F461 20 EL FF JSR $FFEL ;STOP KEY?
9F64a FO 03 BEA TYFEL ; TES
PF66 8N TXA
9F67 FO FO PEQ TYFE2Q ;NO ERROR
F69 40 AC 99 TYFEL JMFP FUTEND ; DONE.
9F6C .END

UNTIL

Abbreviated entry: U(shift)N

Affected Basic abbreviations: None
Token: Hex $EE,$1C Decimal 238,28
Modes: Direct and program

Recommended mode: Either
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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 first checked tosee if there is any
active repeat. If not, UNTIL without REPEAT is displayed. If there is an active
REPEAT, the expression 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

Pr6c LIR UNTIL

PF6C  AD 24 9D UNTIL LDA REFESK ;GET STACK FOINTER
9F4F  Fo 39 BEQ@ UNTIO2 sUNTIL WITHOUT REFEAT
9F71 20 9E AD JSR $ADSE ;EVALUATE EXFRESSION
9F74 AS 61 LDA $61 ;GET EXFONENT

9F76 FO 0A BEQ UNTIO1 ; FALSE

9F78 AD 24 9D LDA REFESK ;GET STACK FOINTER
9F78 38 SEC

9F7C E9 04 SRC #$04 sMINUS 4

9F7E 8D 24 9D STA REFESK

9F81 60 RTS

9F82 AD 24 9D UNTIO®1 LDA REFESK ;GET STACK FOINTER
?FB85 38 SEC

9F86 E9 04 SRC H$04 sMINUS 4

PFR3  AA TAX

9F89 A5 01 LDA $01

9F8E 29 FE AND HS$FE ; 0UT BASIC

9rFgD 85 o1 STA s$e1l

9F8F BD 00 BRE LDA $REQQ,X

9F92 84 7A STA $7A ;CHNARGET FOINTER LGSR
9F?4 RD o1 BE LGA $REQO1 X

9F97 85 7R STA $7P y MSE

?r99 R 22 BE LDA $REQ2,X

FSC 85 39 STA $39 ;LINE# LSP

9FPE BD 93 RE LDA $REQ3,X

PFAL 85 3A STA 33A sLINE# MSE

9FA3 A5 01 LDA $01

9FAS 09 o1 ORA H$01 ; IN BASIC

9FA7 85 01 STA %01

9FAT 60 RTS

PFNA NP R4 UNTIQ2 LDA HUMTIER

9FAC  A0G 9F LDY #:UNTIER
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LocC CODE LINE
YFAE 20 1E AR JSR $ARILE ;OUTFUT ERROR
PFR1  4AC 62 A4 JNF $A462
9FR4 ;
9FR4  3F 55 UNTIER .RYT "7?UNTIL WITHOUT REFEAT’,$00
PFC9 @0
?2FCA .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: VARPTR 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 (AS$) will return the entry address of A$. To find the
address of the string:. DEEK(VARPTR(A$)+1)

VARPTR (BB(12)) will return the address of the 12th element
of the array BB

Routine entry point: $9FCA

Routine operation: On entry, VARPTR 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 .LIR VARFTR

9FCH 20 FA AE VARFTR JSR $AEFA ;SCAN 7 (7

PFCD 20 8B BO JSR $RO8R ;FIND VARIABLE
SFDe 8D EB 9F STA VARFQ1 ;STORE FOINTER OFF

9FD3 8C E? 9F STY VARFO1+1
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LOC  CODE LINE

9FD6 20 F7 AE JSK $AEF7 ;SCAN FAST ")’

9FD9 AP 00 LDA H$00 ;SET TYFE TO REAL NUMBER
9FDP. 85 @D STA $0D

9rDD 85 @E STA $0E

9FDF AE E8 9F L.DX VARF@1 ;GET FOINTER

PFE2 AD E9 9F LDA VARFO1+1

9FES 4C A3 89 JMF ASSIGN ;SEND 1T

SFES 90 00 VARFO1 .WOR 0

PFEN .END

Symbol table

SYMROL VALUE

AN2R 26D7 AAERR 603 AALOOF 26F A AALOF P79
NANMRE Q7R AASOK P68 ARFA P36A ARNC 9975
ARSC 9536  ARSLOF 9544  ADRADS 9531 ADDSUE 9501
ADU2NC  95AB AFFEND  84DB  ARITH 8334 ARITHL 8345
ARITH2  B34F  ASARAR 9363  ASLUOF  933C  ASLOF  933E
AGNC 2340 ASNC? 9357 ASRIR P346C ASR2R 9378

ASREXT 9477 ASRIR F3F2 ASRITR ?43C ASRLOF 940C
ASRILF 1 9410 ASRNC1 ?45C ASRKNC2 P41R ABREOK 2388
ASRSUR 2383 ASRTM 944C ASRTM1 9450 ASRTM3 9469

ASHGN P26 ASSIC 9300 ASSIGN 8903 AGSR1 231D
ASSTLO 93CE ASSTNI1 ?3D8 ASSTN2 ?3DE ASSTN3 93E6
AUTO 855E NUTOO1L 856F AUT0OQ2 0973 ATOO3 857k
AUTOO4 8ui8o AUT00S 85A1 AUTDO6 85AR AUTOFF 8551
AUTONO 8537 AUTOST 855C BEXFOK ?1F0 CA PEFQ

CADDR 8189 cATLel 8GC3 CATLO2 85C6 CATLO3 85EF
CATLO4 8OF1 CATLOS 860F CATL@S 8613 CATLO? 8630
CATL®S 863E CATLO? 8640 CATL1® 8657 CATL1L 8664P
CATL12 36790 CATL13 8674 CATLOG 85R.6 Ce ?EF1
CHAIN 8684 CHAIN1 8605 CHANO1 864EA CHANO2 86ED
CHANO3 86F 6 CHAN94 8700 CHANOY 870A CHANOS 8716
CHANO? 8722 CHANOSB 872C CHANO? 8742 CHAN1® 8748
CHAN11 8755 CHAN12 8764 CHAN13 876C CHAN14 8774
CHAN1S 878F CHAN16 87A4 CHAN17 87Cce CHAN1S 87E6

CHAN1? 87F0 CHAN20 87F9 CHANGE 86P8 CHANLN 87FC
CHANST 87FD CHECKA 895D CHECKR 8957 CHECKC 875k

CHECKN 894E CHECKS 8935 CHKOF P1BA CHOK 2123
CHOK1 9141 CHOK?2 218D CHOK2A 7194 CHOK3 9222
CHRGET 0073 CHRGOT 2079 CLIST 8oF1 coL ?7AR
COoLD 8074 COUNT 9EFB CRNCO1 81CF CRNCO2 81DE

CRNCO3 81F1 CRNCO4 81F9 CRNCOS 81FC CRNCO6 81FF
CRNCo7 8201 CRNCO8 8203 CRNC99 8214 CRNC190 821C
CRNC11 8223 CRNC12 822C CRNC13 8233 CRNC14 823D
CRNC1S 8246 CRNC16 8251 CRNC17 8253 CRNC18 8264
CRNC1? 8277 CRNC20 8279 CRNC21 8287 CRNC22 828D
CRNCHT 81C9 CRUNO1 880A CRUN@2 8818 CRUNO3 881p

CRUNO4 8825 CRUNOS 88390 CRUN26 8B83E CRUNO7 8845
CRUNOS8 8849 CRUNO? 8854 CRUN10 885E CRUNIL 8864A
CRUN12 8871 CRUN13 8895 CRUNCH 87FF CTeD 8993
CTCFLG 8994 CTCUR 8991 CTEND1 8?10 CTL 38AR
CTLo1 88C1 CTLe2 88CE CTL23 880DR CTL24 88E8
CTLOS 88F5 CTLOG 88FD CTLDEF 892C CTLEN1 8903
CTLEND 3906 CTSsC 8992 CTXFOS 898F CTYFOS 89990
DEEK 8995 DELE®1 89CE DELEQR 89E9 DELE®3 89Fa
DELEQ4 8n07 DELEQS 8A11 DELEQS 8NM26 DELE®? 2A29
DELE®S8 8438 DELE®9 gn4e DELE1® enacC DELETE 894D
DIMENS 8CC8 DISK 8AAD DIGKO1 8A55 DISKO2 8A6R
DISK®D3 8A7A DISKO4 8nE8 DISKe" 8ARF LISKe?7 8nn4
DOKE 8ADF DOMAT 249 DOMATA 2208 DOMULT 9567

DOFOF 98CE DOFRNT 8321 posue 265D DFARS ?86F
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SYMP.OL VALUE

DUMP
DUMF o4
DUMFO8&
DUMFL2
DUMAF16
DUMF29
DUMM24
EDUNAL
ENDROW
EXECO3
EXECO7
F1TOVY
FAE1L
FANAR
FIND
FIND®4
FINDOS8
FIND12
FIND16
FLAGS
FUNC
FUNCO4
FUNC o8
GAR3
GETER
GETLN
GETLF3
GETN2
GETOF2
GETU3
GV3
HANDO3
ISNALF
KEY93
LEN1
LISTO2
LISTR6
LIST10
LLV2
LOMoL
MAT
MERGOS
MERR
MAULT3
N1
NOOFC
NSTR1
NTEXF3
oLD

OF JMF
FADDR
FOINT
FRINOL
FRINOG
FRINOY
FRIM13
FRNTO2
FRNTQ6
FRNT10
FUTe2
FUTEND
FUTOF2
FUTOUT
PUTTK1
RENLENM
RENMEL
RENP®2

8Re2
BEB1
ORAE
ancs
8REC
3C19
acor
VIAE
9788
8D1F
D65
P&3E
940D
2402
8D92
8nbDb
8E17
BL68
2] 3]
PEFC
0368
83A9
83C6
202
8FDE
8F24
8F 4P
B8NA?
8FCS
91DF
896P
8327
£113
P9 4A
PEF6
83EE
842A
8457
97N1C
2094
?118
2830
674
?0CR
90AC
PEF4
157
?20L
2885
92LC
8332
PEAD
8200
a2C5
e2n9
82n7
9808
P93P
9944
9991
9nC
IS
F9F0Q
9PEL
PAE?
968C
859

DUNFOL
DUMFOT;
DUMF@S
DUMF13
DUMF 17
DUMF2L
DUMF2S
EDUNAZ
EOFMES
EXECQ4
EXECER
FACH
FAEX
FANC
FINDO1
FINDOS
FINDO?
FIND13
FIND17
FNSTRT
FUNCo1
FUNCQS
FUNCO?
GERR
GETFNO
GETLNO
GETLF4
GETN3
GETOFN
GMESSG
GV4
HANDLE
KEY
KEYQ4
LEN2
LISTO3
LISTO7
LIST1Y
LNE
L.Ome2
MERGO2
MERGE
MMULT
MAULT4
N2
NOGOFE
NSTR2
NTINTL
oLDoet
OFJTAR
FARERT
FOF
FRINGZ
FRINOG
FRIN1O
FRINT
PRNTOZ
FRNTO7
FS1MES
PUTR3
FUTMES
FUTOF3
FuTaT
FUTTK2
REMLNL
RENMG2
RENFQ3

SRen
8re3
aep3
BRCAH
8RED
8C1C
8CA7
P1N7
840
aD36
8D90
POFD
F4ED
94BC
sDPR
8DES
8E24
8ESPR
8ECA
901D
837C
83R1
83D2
8989
8nAl
8FDC
8F 8o
8AR4
8FR7
8FA3
896F
82F7
F014
P04
PEF7
8401
8435
8470
P144
09A
Q7F A
9?7R9
?08.2
POES
90AE
PEF2
2100
9161
2894
PAEE
880
280D
82A3
82CDh
82E1
8290
280D
293D
INeQ
P99
640
?A33
9CF
9PES
9AET
AP
L4

DUMFQ2
DunFes
DUMF 10
DUMF 14
DUMF18
DUMF23
DUMF26
EDVNAJ
EXEC
EXECQS
EXECNO
FACONT
FAGETS
FANDOK
FINDO2
FINDO6
FIND1O
FIND14
FINDAR
FOEQ
FUNCO2
FUNCe6
FUNCTT
GET
GETINM
GETLF1
GETMES
GETN4
GETSR
GV1
HANDO1
HIMEM
KEYe1
KEYERR
L.INK
LLISTQ4
LISTe8
LIST12
LLNE2
LOMEM
MERGO3
MERGRT
MAULTS
MRGMES
NASSIG
NROW
NSTR3
NTINT3
oLpez
OFTYFE
FARERR
FOFTY
FRINOZ
FRINO7
FRINLL
FRINTT
FENTO4
FRMTO8
FO2MES
FUTO4
FUTNL
PUTOF 4
FUTSW
RENIL1
REMLNK
RENMEZ
RENF24

8R16
[31:0°4%)
eRR4
N2
B8BFN
ars

8R68
@231
8CCE
8059
8D92
491
?4BF
94D2
anc4
8DF3
BES6
8E®1
9478
91468
837F
83R9
8R7%
8ED1
8FAC
8FOF
8F99
8AR7
8FD8
8963
8308
8FDF
024
?01F
8009
8404
843C
8494
219D
05D
9818
?860
FeC2
?862
?1C7
P7A?
?23A
P246
?8AB
Q19D
987D
FBRE
820N
8208
82EA4
28DR
92920
2900
I0AR
2906
P9R7
0106
9A36
PaLA
PADC
AP
R7?

DUMFO3
DUMFa7
DUMF11
DUMELTG
DUMF19
DUNF23
pumTRL
ENCCOL
EXECH2
EXEC@6
EXECST
FACT
FALOOF
FILENO
FIND®3
FINDO7
FIND11
FIND1G
FINDER
FOFEN
FUNC@3
FUNCe7
GADS
GETEND
GETIN1
GETLF2
GETN1
GETOF1
GETUN
GY2
HANDO2
HINSET
KEYO2
KEYLO
LISTOL
LISTOS
LIST@?
LISTER
L.LNE3
LONSET
MERGO4
MERGST
MMULT2
MULT
NEAA
MSARRQ
NTEXF2
NUMOK
OFDIR
ORDER
FMESSG
FOWER
FRIN®A
FRINGS
FRINL2
FRNTQ1
FRNTOS
FRMTQ?
FUT
FUTCLS
FUTOML
FUTOFN
FUTTK
RENILL
RENLNQ
RENFQ1
RENFOG

83R48
8pnY?
gece
8REZR
aces
8C68
8CCAH
97055
8DoF
80pas9e
8NeE
P12
9480
9861
8pcz
8DF?
8E&67
8EY6
8ECF
8A%1
8294
B3RP
9671
areag
8FB4
8F11
8AN3
8FR9
8EDP.
8968
830E
8FEC
?e3C
9054
83ER
841E
8449
83E3
9225
P06
7838
286D
90CA
P466A
9794
P6A3
7185
P1FA
8682

581
PAG4H
RO
exc?
82R4
2EC
803
292D
PP3E
Fe7N
PAIN
PN
918
CAMY)
FABE
PADE
GR4@Q
B84
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SYMEOL VALUE

RENF@¢ R8P REMNF@7 FBM4 RENF@8 FBAF RENF10 FRDE
BEMFLL 20177 RENFL2 7R33 RENF13 ?C03 RENI"14 ?C14
REMNF1S gCIF RENF16 9CHQ RENF17 €69 RENF18 FC6C
REMNF19 QC79 RENF20 PCC2 RENF21 ?CNDO RENF22 CNe
RENF23 eCne RENF24 FCER RENFS50 9BED RENFG1 FEF 4
RENFT46 20949 REMFSGL o35 RENFS2 PAE? RENFG3 FAEC
RENSRT FaDe RENSTF 9ADA RENTPL 9NAE 4 RENU@1 9683
RENUQ2 PR20 RENUQ3 Y39 RENUQ4 ?C62 RENUQS PREA
RENUME 7HED RENUST P0EQ RENUXT R27 REFE®1 7CFC

REFEAT PCr2 REFESK D24 RESULT 9910 RESYVO1L 8504
RESVO2 8528 RESVAR 84F3 ROW ?70A RUN 9019
FUNT 0091 SETRASG BOET SETKER a930 S0RT D023

SORT09 203D SORTO1 D42 SORTO2 ?DANM SORTO3 9D5R
SORTRA D6E SORTOS D8A GORTO6 2097 SO0RTO7 ?DRS
SORTeR nCy SORTO9 9DD9 SORT1@ 9DE4 SORT11 gDF1
SORT12 PELE SORT13 PE29 SORT14 PE3S GORT1S PE3A
SORT16 PEA4 SORT17 PE6A SORT18 9E72 SORT19 PE8A
S0RT20 PEBR QORT21 PEPR 5TACK 84A9 STRASL 8oE7
STERR1 FER3 STERR2 PEC4 STERR3 PEDY STKER1 8067

S5TLEN ?05C SYNTE 9208 T1 ?114 T2 ?116
TAR 9P4E TARO1 9967 TARO2 9968 TARQ3 9969
TARO4 ?96C THROS 9972 TAR1O 995K TEMF PEFA
TRACO1 9F11 TRACO2 9F13 TRACO3 9F19 TRACO4 9F20
TRACE ?FoA TROFF PF43 TRON 9EFD TRFT1 ?5C9
TRET2 9506 TRFT3 95AC TYMISE 9152 TYFE 9F50

TYFEL 9F69 TYFE2 ?Fa9 UNTIOL PF82 UNTIO2 FFANA
UNTIER PFR4 UNTIL 9F6C VIBFT 9640 V1INT 9658
VLIREAL P2GE V2RFT POE? V2COLF 97AE V2INT 95FS
V2RA 9GDD v2T0T2 ?5CE VIBFT 9621 V3INT 762D
V3TOF1 7613 VARFO1 9FE8 VARFTR PFCA VConFP 898E
VECTOR 8015 UNAME 1 90F 4 UNAMED 90F7 UNAME3 9OFA
UPTRL Q0FP VFTR2 A0FD VFPTR3 QO9E VSIZE1L 9107
VUSIZE2 9109 VSIZE3 ?10PR VSTT1 910E VSTT2 9110
VSTT3 2112 VTYFEL P0F 6 UTYFE2 90F9? VTYFE3 POFC
WRST 8039 WRSTO1 8044 WRSTO2 8058

END OF ASSEMRLY



Index

ABS, 52

AND, 52

APPEND, 129
architecture map, |
arithmetic routines, 35
array dimensions, 17
array elements, 17
array variables, 13, 15
ASC, 54

ATN, 55

AUTO, 131

auto line numbering, 9

Basic input buffer, 4

Basic interpreter loop, 21

Basic ROM, 3

Basic storage and use of numbers, 30

Basic zero page storage locations,
24-8

calculate ATN, 42

calculate COS, 41

calculate EXP, 43

calculate LOG, 43

calculate power, 44

calculate SIN, 41

calculate SQR, 44

calculate TAN, 42

CATALOG, 133

CHAIN, 135

CHANGE, 136

charge, 109

charget wedge, 111

chargot, 109

CHRS, 55

CLOSE, 56

CLR, 57

CMD, 58

colour nibble memory, 3

compare contents of FAC#1 with a
value in memory, 47

complement the contents of FAC#I, 48

complex interface adaptor chip #1
(CIA#1), 3

complex interface adaptor chip #2
(C1A#2), 3

computed GOSUB, 70

computed GOTO, 72

CONT, 58

control code lister, 79

convert a floating point number into a
string, 47

convert a value stored as a string to a
floating point value, 46

COsS, 59

CRUNCH, 140

crunch to tokens, 120

CTL, 142

DATA, 60

DATA inputter, 11
DATA statements, 11
data storage, 10
DEEK, 145

DEF FN, 13, 60
DELETE, 146

DIM, 62

discard unwanted strings, 20
DISK, 148

DOKE, 150

DUMP, I51

END, 63

evaluate expression, 34
EXEC, 156

execute arithmetic, 124
execute BASIC statement, 21
execute statement, 123

EXP, 64

exponent, 31

FAC#! and FAC#2, 30

FIND, 158

fixed point to floating point number
conversion, 45

floating point accumulator, 30

floating point number storage, 31

floating point to fixed point number
conversion, 45

floating point variables, 13, 14

FOR...TO, 64

FRE, 66



function definition, 13
function keys, 125

GET, 67, 161
GET#, 67
GOSUB, 69
GOTO, 71

HIMEM, 164
how BASIC works, 21

IF... THEN, 72
initialisation, 117
INPUT, 74, 110
INPUTH#, 74

INT, 76

integer variables, 13. 14
interpreter ROM, 3

interpreter routines to handle variables,

18
interrupt, 4

kernal ROM, 3
KEY, 166

keyboard buffer, 4
keyboard scanning, 4
keywords, 5, 28

LEFTS, 76
LEN, 77

LET, 77

link address, 5
LIST, 78
LOAD, 83
LOG, 85
LOMEM, 167

machine code RAM area. 3
mantissa, 32

MAT, 168

MEMORY SAVE, 100
memory usage, |

MERGE, 183
microprocessor, 2

MIDS, 85

NEW, 8, 86

NEXT, 64

NOT, 87

numeric variables type and range. 13,
14, 30

OLD, 186
ON, 87
OPEN, 88
OR, 89

PEEK., 91

Index

perform addition, 37
perform division, 40
perform multiplication, 39
perform subtraction, 38
POKE, 91, 113

POP, 187

POS, 92

PRINT, 93, 110, 188
print string from memory, 19
PRINTH#, 93

processor registers, 2
program compactor, 10
program line input, 4
program lister, 126
program storage format, 5
PUT, 190

RAM, 3

READ, 95

REM, 96

REM remover, 10
renumber, 8. 192
REPEAT, 198
RESTORE, 96, 113
RETURN, 69
RIGHTS, 97
RND, 98

ROM, 3

round FAC#I, 48
RUN, 98, 198

SAVE, 99

screen RAM, 2

search for variable, 18

set up string, 20

SGN 101

sign, 32

simple variable storage, 12
simple variables, 12

SIN, 101

SORT, 199

Sound Interface Device (SID), 3
SPC(, 93

SQR, 102

STEP, 64

STOP, 103

STRS, 103

string variables, 13, 14

SYS. 104

system variable workspace, 2

TAB(. 93

TAN, 105
tokenised BASIC, 4
tokens to text, 122
TRACE, 204
TRACEOFF, 204
TRACEON, 204

213
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transfer FAC#1 to FAC#2, 37
transfer FAC#1 to memory, 35
transfer FAC#2 to FAC#1, 37
transfer memory to FAC#1, 36
transfer memory to FAC#2, 36
TYPE, 205

UNTIL, 206

user RAM, 3

using arithmetic routines, 49
using basic variables, 18
USR, 105

VAL, 106

variable names, 11

variable types, 11

VARPTR, 208

vectors, 109

VERIFY, 106

video interface controller chip (VIC), 3

WAIT, 107
warm start, 109, 113
wedges, 109
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Although it is relatively easy to learn to program the
Commodore 64 in BASIC, advanced programmers need to know
much more than how to use the fundamental commands. It is
essential to know how BASIC works and utilises memory. The
ability to add further commands is often invaluable in speeding
up and simplifying a program.

This book explains all these details and sets out a unique library
of routines to add extra commands to BASIC.

With this book you will not only learn far more about the
Commodore 64 and its dialect of BASIC. You will also learn how
to expand the scope and function of your programs; the utilities
included in this book will make the writing of such programs
much easier.

The Authors

Nick Hampshire is a well-known author and microcomputer
expert who has specialised in Commodore computer equipment.
He started the first hobby microcomputer magazine, later
absorbed into Practical Computing, of which he was technical
editor for several years. He was the co-founder of Popular
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