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LIFESAVERS 1 Co4d

DISK/TAPE DEFAULT 1/1

This handy routine allows you to
get the default device number
totape or disk for all loading
and saving operations. Once it is
set, you can then just type in
LOAD "filename - you don't even
need the final quotes.

If a machine code program is to
be saved or loaded then the

reset (SYS 720) and normal syntax
will have to be used (eg ,8,1).

The program works by redirecting
the load and save vectors at
8l6and 818 to this new routine at
679. To set the default to
disk,use SYS 679 and to reset it
to tape use S5YS 708.

10 REM*******;******************
20 REM* DEVICE SET *

30 REM®* % %k e vk ode e e e v ke vk ke ke ke e ok ok ok ok ok ok ok ok ok

40 REM * S5YS 679 :- DEFAULT TO

DISK *

50 REM * SYS 708 :- DEFAULT TO
TAPE *

60 REM * SYS 720 :- RESET TO
NORMAL *

T0O REM* % % % % % % % d % o % % & % & o & & & % & & & % & %

80 FOR L=679 TO 758:READ A:POKE
L,A:D=D+A:NEXT
90 IF D<>8969
ERROR" : END

100 DATA 169,8,141,230,2,141,241,
2,169,229,141,48,3,169,240,141
110 DATA 50,3,169,2,141,49,3,169,
2,141,51,3,96,32,175,2

120 DATA 169,1,141,230,2,141,
241,2,96,169,165,141,48,3,169,244
130 DATA 141,49,3,169,237,141,50,
3,169,245,141,51,3,96,169,8

140 DATA 133,186,169,0,133,10,76,
165,244,169,8,133,186,76,237,245

THEN PRINT "DATA

LIFESAVERS 2 Ced

LISTING PAUSE

1/1

The problem with the Commodore 64
operating system is that alisted
program shoots up the screen too
quickly to read. This leaves the
user having to laboriously list
lines in groups of about ten.

This program solves the problem
by allowing the user to pause the
scrolling program by pressing the
spacebar. The routine is placed
high in the 49152 block of memory
at 53200 and therefore leaves
plenty of scope for using
programs which call up other code
routines in this area.

Type in the program and save it.
When you think you may wish to
use it, load it in before doing
anything else with the computer
and RUN. It will automatically
execute itself so all you then
have to do is to remember to
press the spacebar.

10 C=0:REM LIST STOP BY STEPHEN
ELMER

20 FOR I=53200 TO 53245:READ
A:C=C+A:POKE I,A:NEXT

30 IF C<>6879 THEN PRINT"ERROR IN
DATA" : END

40 SYS 53200

50 DATA 169,219,141,38,3,169,207,
141

60 DATA 39,3,96,72,165,204,201,1
70 DATA 208,24,165,197,201,60,
208,18

80 DATA 201,60,208,250,165,197,
201,60

90 DATA 240,250,104,76,202,241
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Wthin these pages you will find
information to help any ser-

ious C64 or C128 user to get the best
from their computer. Utilities for
programmers and other computer us-
ers are backed-up by an informative
technical section and an extensive
hints and tips guide.

If your forte is Basic program-
ming, the GTX Compiler can convert
a program to run at over 30 times its
normal speed.
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A program also needs style if it is
going to impress anyone and the 128
Font Editor and the Message Con-
struction Kit for the C64 provide easy
routes to adding a ‘designer look’ to
your routines.

Instead of attaching a printer or
disk drive to the serial port, using it to
link through to another C64, C128,
Plus 4 or C16 can add a new dimen-
sion to games playing. With the Bus
Route 64 program you possess a key

which opens up the world of interac-
tive, two player games.

On the technical side there are
memory maps of the C128, C64 and
1541 disk drive with detailed tables of
many more vital statistics in a quick
reference format.

The Your Commodore Serious Users
Guide is more than a magazine, it’s a
reference guide that deserves a place
beside every Commodore 64 or 128.
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Easy Entry C64

Listings

Get it vight first ime with our deluxe program sysiem

for the €64

Ku may have noticed that our
listings are free of those horrible little
black-blobs which send you searching
around the keyboard for a suitable
graphic symbol. You may also have
noticed the funny numbers by the side
of each line of the listing. Fret no more,
it’s all part of our easy entry aid.

Instead of those nasty graphics and
rows of countless spaces in PRINT
statements and strings we use a special
coding system. The code, or
mnemonic, is always contained in
square brackets and you'll soon learn
to decipher their meanings.

For example, [SA] would mean
type in a Shifted A, or an ace of spades
in layman’s terms, and [SA10] would
mean a row of ten of these symbols.

[S+2] means hold down the shift
key and press the plus key twice. It
doesn’t take a great leap of logic to
realise that [C+2] means exactly the
same thing except that the Commo-
dore key (bottom left of the keyboard)
is held down instead of the shift key.

If more than two spaces appearina
statement then this will be printed as
[SPC4] or, exceptionally, [SSPC4].
Translated into English this means
press the spacebar four times or in the
latter case hold the shift key down
- while you do 1it.

A string of special characters could
appear as:

[CTRL N, DOWN2,LEFT5,BLUE,
F3.C3]
This would be achieved by holding

down the CTRL key as you press N,
press the cursor key down twice, the
cursor left key five times, press the key
marked BLUE while holding down the
CTRL key, press the F3 key and,
finally hold the Commodore key down
while pressing the number two key (C2
would of course make the computer
print in brown).

Always remember that you should
only have a row of graphics characters
on your screen with no square brackets
and no commas, unless something like
this appears:

[SSLIC*]
In this case the two characters should
have a comma between them.

: On rare occasions [REV T] will
appear in a listing. This is a delete
symbol and is created by entering the
line up to this mnemonic. Then type a
closing quotation mark (SHIFT & 2)
‘and delete it. This gets the computer
out of quotes mode. Hold down CTRL
and press the number nine key
(RVSON), type the relevant number of
reversed T's and then hold down
CTRL and press zero (RVSOFF).
Next type another quotation mark and
delete it again. Now finish the line and
press RETURN.

A list of these special cases is given
in the table but remember that only
one of these mnemonics will appear
outside of a PRINT string: the symbol
for pi. This may appear when its value
is needed in a calculation so this may
look something like:
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:CC=2*[P1]*R:

Ignore the square brackets and just
type in a shifted upward pointing
arrow (ie. the pi symbaol).

[F‘FEEI GRAM: SYNTAX CHECKER

S REM SYTAX CHECKER - ERIC DOYLE

10 BL=10 :LN=70 : SA=49158
20 FOR L=0 TO BL:CX=0:FOR O=0 T0
15

30 READ @:I1F A>2SSTHENPRINT"NUMB
ER TO LARGE";LN+(L*103:STOP

40 CX=CX+A:POKE SA+L*16+0,A:NEXT
D

50 READ A:IF A><CX THENPRINT"ERR
OR IN LINE*;LN+(L*10):5TOP

B0 NEXT L:SYS 48152:NEW

70 DATA 173,5,3,201,165,208,31,1
20,169, 9, 141,32, 208, 141, 33,208, 1
847

B0 DATA 169,7,141,134,2,163,13,3
2,210,255, 169,64, 141,4, 3, 165, 168
2

30 DATA 192,141,5,3,88,38, 120,16
E,lE&,l%l.H.E.lEE,lEE,lEl,S.1555

100 DATA 3,169,14%,141,134,2,141,
3z, 208, 169,65, 141,33, 208,88,36, 15
85

110 DATA 32,124,165,72,138,72,15
2,72,162,0, 165, 20, 133, 254, 165,21
L1747

120 DATA 24,101,254,133,254,189,
0,2,240, 18,69, 254, 133,254,232, 18
9,2346

130 DATA O,2,240,8,24%,101,254,13
3,254,232, 208,233,169, 1, 141,134,
2134

140 DATA 2,165,254,74,74,74,74,3
2,158,192, 32,210, 255, 165,254, 41,
2054

150 DATA 15,32,156,182,32,210,25
s,163,13, 32,210,255, 169, 13,32,21
o,1995

160 DATA 255,169,7,14%1,134,2,104
168,104,170, 104, 96, 24, 105, 48,20
1,1832

170 DATa S8,16,1,96,24,105,7,96,
0.0,0,0,0,0,0,0.403

by Eric Doyle
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Easy Entry C64

Mnemonic Symbol Keypress

[RIGHT) i CRSR left/right [BLACK]
[LEFT] SHIFT & CRSR left/right [WHITE]
[DOWN] CRSR up/down [RED]
[UP] SHIFT & CRSR up/down [CYAN]
[F1] fl key [PURPLE]
[F2] SHIFT & f1 key [GREEN]
[F3] f3 key [BLUE]
[F4] SHIFT & f3 key [YELLOW]
[F3] f5 key [POUND]
[F6] SHIFT & {5 key [LARROW]
[F7] f7 key [UPARROW]
[F8) SHIFT & {7 key [PI]
[HOME] CLR/HOME [INST]
[CLR] SHIFT & CLR/HOME [REV T]
[RVSON] CTRL & 9 [Cletter]
[RVSOFF] CTRL & 0 [Sletter]

Mnemonic Symbol Keypress

CTRL & 1

CTRL & 2

CTRL & 3

CTRL & 4

CTRL & 5

CTRL & 6

CTRL & 7

CTRL & 8

=
o

£

-

-

i)
SHIFT &

SHIFT & INST/DEL
see text
CBM + letter

SHII'T + letter

Checksum Program

The hexadecimal numbers appearing
in a column to the left of the listing
should not be typed in with the
program. These are merely checksum
values and are there to help you get
each line right. Don’t worry if you
don't understand the hexadecimal
system, as long as you can compare
two characters on the screen with the
corresponding two characters in the
magazine you can use our line
checking program.

Type in the Checksum Program,
make sure that you've not made any
mistakes and save it to tape or disk

immediately because it will be used
with most of the present and future
listings appearing in Your
Commodore.

At the start of each programming
session, load Checksum and run it
The screen will turn brown with yellow
characters and each time you typeina
line and press the RETURN key a
number will appear on the screen in
white. This should be the same as the
corresponding value in the magazine.

If the two values don't relate to one”

another, you have not copied the line
exactly as printed so go back and check
each character carefully. When you
find the error simply correct it and

YOUR COMMODORE SERIOUS USERS GUIDE

5

press RETURN again.

] If you want to turn off the checker
simply type SYS49152 and the screen
will return to the familiar blue colours.
You can then do whatever it was you
wanted to do and if this doesn't use the
area where Checksum lies you can go
back to it with the same SYS
command.

No system is foolproof but the
chances of two errors cancelling one
another out are so remote that we
believe our listings are more reliable
than any other magazine in the world.
So get typing!
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LISTING

Mouse

Type-in this listing for C64 mice and see how they run!

Ee Neos mouse included in the
Commeodore Connoisseur’s Collec-
tion is extremely good at its job. It
has two operating modes and can act
as a joystick emulator to make it
widely compatible with commercial
software, or in its standard mode,
which allows much smoother con-
trol. The main drawback is the weak
documentation explaining how the
mouse can be incorporated in your
own programs. The following rou-
tine enables you to read the position
of the mouse from Basic.

How It Works

The mouse transmits its movement
as an X and Y displacement. The
program is a machine-code routine
which receives the movement and
assigns the values automatically to
two Basic variables, DX and DY.

by W I Sellers

The status of the left-hand button is
returned in the variable FB. These
variable names are created within
the routine, so they don’t need to be
previously assigned.

To use the mouse, switch off the
normal function of the keyboard
and call the mouse set-up routine at
decimal 50003. The mouse-read
routine at decimal 50000 must be
called each time its position needs to
be updated. DX and DY contain the
distance moved in the X and Y
direction since the last time the read
routine was called.

For machine-code users, the sub-
routine that performs the mouse
read is at $C3A3 to $C42C with the
X and Y displacements and button
status stored from $C42D to $C42F.
The rest of the program is concerned
with assigning the values to the
Basic variables.

In Use

The program is in the form of a
simple demonstration with the
mouse used to move a sprite round
the screen. Lines 470-920 form a
subroutine that creates the machine-
code routine and it’s this bit that
needs to be incorporated into other
programs.

You need to insert the mouse
after the program has been started
because the keyboard produces non-
sense with the mouse in place. Save
a copy of the program before run-
ning it in case there are any mistakes
that might lead to a crash. The
RUN/STOP key is disabled by the
program so that the program can
only be stopped by RUN/STOP and
RESTORE  being pressed
simultaneously.

LINE# LOC. DBJECT LABELS LINE
10 0000 ;PABE ZERD LABELS
20 D000 ;
30 000D HAME o T
40 Qo000 ADDRESS =517
50 D000 SIEN -55E
50 0000 |
70 00D ;BASIC RON ROUTINES
B0 0000 )
a0 0000 FINDUAR =SBOE?
100 DOOO COMVERTYTOFLP =SH3AZ
110 0000 FLPTOMER =SEE04
120 0DOO .
130 0000 -
140 0ODO 1 IM/DUT ADORESSES
150 0000 ;
160 DOOO PADDLEX =50%19
170 ODDD PORTZ =E0CO0
180 DOOO DORE -E0C02
130 0O0oOD ICR1 =$0C00
200 0000 ICR2 =50000
210 0000 CReL =£0C0OE
220 D000 CREL =Z0COF
230 DOoo CRAZ =s000E
240 000D CREZ =£000F
250 000 :
250 0000 : START

LINE# LOC. OBJECT LABELS

270 0000

B0 350

280 C3IS0

30D C3s0

310 C3s0

320 C350

2330 C350 4CSEC3 READ
340 C353 4C30Ct SETUP
350 C356

30 C35B

370 C356

380 CISE

380 C356

400 C3ISE 20AICI START
410 C353

420 £3589

430 C353

440 C355 ADENCY

YS0 CIASC ABYHY

4E0 C3ISE AO0SH

470 C3&0 2078C3

480 C3E3

4830 C363

500 C363

510 C3E3 ADZECY

E20 C3BE A4

830 C3EBE ADS3

LINE

i
«ORGE 50000
®

. JUMP TABLE

JHFP START
JMF INITIALIZE

;HH!N ROUTINME TO READ MOUSE
(AND PUT RESULTS IM 3 UARIABLES
;0X, DY AND FB

JSR MDUSEREAD
iDEAL WITH DELX
LDA DELX

LOX #°D°

LOY #'%"

JSR STOREACC
ESEQL wITH DELY
LOA DELY

LOox #°D°
LOY 4°Y"'

T

YOUR COMMODORE SERIOUS USERS GUIDE
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LISTING

LIME®

540
550
560
570
580
=80
S00
610
B20
B30
BY0
50
BED
70
[=1= 1]
B30
T0o
710
700
730
740
730
760
770
780
780
8o
Bi0
B2D
B30
B4
B350
860
B7O
=5 ]s]
40
300
510
220
330

1350
1360

1360
1380
1400
1410
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510
1520
1530
1540

LOC. OBJECT LABELS

C3EA 207BC3
C3BED

C360

C3Bn

C3ED ADEFCH4
C370 A4S
C37e aDy2
C374 EZ07BC3E
C3r?

C377 BD
ey - |

C37e

C3are

C37e

Care

c3Te

C378 48
C378 BE4S
C3I7B B44E
C37b

cazn

C37D

C370 ASFF
C37F 48
C3BC

C3gn

C3Bo

C3B0 Z0EYBO
c3g3

cC3gz

c3g3

C3B3 &8
C3B4

Ccagy

C384%

caey

C38% 68
C365

Caes

C385

C3BS 1ooA
Cc3ary

c3gr

c387

C3B7 483FF
C383 pg
C3ea CA
C38B 20A2E3
C3EE 4£38C3
C331

C391

c381

C391 A8
C332 20AZR3
L35 ASEE
C337 48FF
C393 BSEE
C388

CZ38

C3s58

C388 ABH7
C380 AM4p
C35F S004EBH
C3az

Caag

Cang

C3Az EBOD
C3r3

C3A3

C3a3

C3A3

Can3

C3/3 78
C3A4

Caay

C3A

L3Rkt ADDODC
C3AT 48
C3AE ADD2DC
C3AB 48
C3AC

C3aC

C3AL

£3AC w310
C3AE BOO0S0OC
C3aB1

C381

C3E1

C3B1 aDooOC
C3B% 28EF
C3BE BOOOOC
C3BS

C3E3

£33

C3E2 ADO8
C3B8 E02BCY
C3BE

C3BE

C3BE

C3BE alOQOC
C3c1 OA

STOREACC

SAL

A2

HOUSEREAD

LINE

JSR STOREACC

Ii DEAL WITH BUTTON
iI_IJFi BUTTDN

LDX #°'F'

LOY #'B-

J5R STOREACC

i

RTS

iROUTINE TOD STORE ACCLUHULATOR
+AS BASIC UARIABLE IN XY

| STORE REGISTERS

EHA

STE MAHE

5TY MAME+L

i

;PUSH DUMHY UALUE ON STACK

LDa #SFF
FHA

{FIND WARIAHLE LOCATION
JSR FINDUAR

:EET RID OF DUMMY

FLA

;IWNUERT & C(2'S COMPLEMEWNT TO
+FLOATIMNE POINT

PLA

iCHECK IF POSITIVE

BPL sA1

?EDWEET HNEGATIUE HNUMBER
'EDE Wx11113111131

TayY

INY

J5R COMUERTYTOFLP

IME See

3

+CONVERT POSITIVE MUMBER
TAY

JER CONUVERIYTOFLP

LOA SIGN

EOR #%11111111

STA SIGN

;STORE FLDATING PDINT ACCUMULATOR

LOX ADDRESS
LOY ADDRESS+1
JSR FLPTOMEM

:RETURN

Rrs

:RDUT]NE T0 EEAD HOUSE POSITION
:DIERELE INTERRUPTS

SET

;i STORE IN/DUT RESISTERS

LOR FORTZ2
FHA

LDoA DOR2
FHA

$SET BIT 4 TO DUTFUT

LOA #510
STA DODRE

;CLEAR BIT 4

I:HFI PORTIZ2

AND WSEF

S5TR PORT2

{PAUSE BO CYCLES

i:ITI' #8508
IS8 PAUSE

.iGET HIGH NYBBLE

B
LDAa PORT2
RSL A

LIMNE# LDC.

1SS0 C3C2
1560 C3C3
1570 C3C4
1580 C3Cs
1550 C3cA
1EQO C3CE
1610 C3CA
1620 C3CB
1830 C3CB
1640 C3cD
1850 C3p0
1660 C3D0
1670 C3D0
1EBQ C3D0
1690 C3D2
1700 C30S
1710 C3DS
1720 CINS
1730 C305
1740 C308
1750 C3DA
1780 C3CD
1770 C3IEQ
1780 C3ED
1730 C3EQ
1800 C3IEQ
1810 C3E3
1B20° CIES
1830 C3ER
1640 C3IEB
1850 C3EB
1BEQ C3EB
1870 C3EA
1880 C3ED
1830 C3ED
1500 C3ED
1910 C3IED
18230 C3IFD
1830 C3F1
18940 C3Fe
1850 C3IF3
13960 C3F4
1870 CIF7
1980 C3F7
18890 C3IF7
2000 C3F7
2010 C3FA
2020 CIFC
2030 C3FF
2040 C3FF
2050 C3FF
£0B0 C3FF
2070 Cho1
20BD CHOMq
20390 C1od
2100 Chok
E110 CHOM
2120 Cwo7
2130 C409
2140 CHOC
2150 CHOF
21E0 CHOF
2170 CHOF
2180 C4HOF
2190 Cil2
200 CH1%
2210 C416
2220 C4iB
2230 C416
EE40 CH16
EESD CH1E
2260 Chl6
2270 C417
ocB0 C417
22390 C418
£300 CH1C
2310 C:1C
2320 Ciac
2330 CH1C
E340 C41D
2350 Chan
2380 C421
2370 CHE4
2380 C4Hod
2380 C4ay
S400 CHEY
2410 C4as
240 CH42E
2430 CY2E
2440 CHE6
BENED CY42E
2460 CHE7
2470 Ci2g
EME0 C429
2430 C4en
ES00 CY42C
2510 CH420
2520 CY2E
£530 CH42F
2540 L4130
ESS0 CH430

OBJECT LABELS

oR
oA
04
BDENCY

ADCIDC
o810
a00onc

ADDS
cOoECY

ADDDDC
E8aIF

OD2NCc4Y
BOSOCY

ADOODC
E28EF
a0ca0c

AQDS
202604

ROODDC
fa ]
oA
L]

BOZECY

ADOOOC
Q310
8000DC

AOOS
202604

ADOODC
2390F

OD2ECY
BOSECY

AD130%
CSFF
ool

2C

A300 MEL
BOEFCY

B8
BDDOZDC

Bpoonc

EA FPALISE
EA

EA

ag

DOF A

00 DELX
oo DELY
o0 BUTTON

LINE

ASL A
ASL A
ASL A
ETAa DELX

i
;s 3ET BIT M

Loa PORTZ
URa @510
5Tn PORTE

i PAUSE 50 CYCLES

Loy #m05
JSR FALUSE

:GET LOW NYBBLE

LD& FORIZ
AND ®50F
DFA DELX
5Ta DELX

i
;CLEAR BIT 4

LDA PORTZ
AMD HEEF
STA PORTIZ2

i
3 PAUSE S0 CYCLES

LOY¥ #30S
ISR PAUSE

3
+BET HIGH NYBELE

i

LOA PORTZ
ASL A
ASL A

ASL A
ASL A
STa DELY

¥
+EET BIT 4

LOA PORTZ
ORA =E10
StA PORTE

'
i PAUSE S0 CYCLES

¥
LOY #%05
J5E PALSE

{GET LOW NYEBLE
LOa PORTZ

a0 RE0OF

DRA DELY

STA DELY

‘READ BUTTOM
LOA PADDLEX
CHP HSFF
BME HRL

]

+8FF IN A IF BUITON PRESSED
i

;OKIF MWEXT IMNSTRUCTION

"EYTE =2C
LOA #E00
STA BUTTON

:R‘.EEEIU‘EE INDUT RESISTERES
PLA
STA DORZ

FLA
5Tm PORTE

i

+ENRBLE INTERRUPTS AND RETURMN
CL!

RTS

i

+EDUTINE TD PAUSE ¥ *= 10 CYCLES

MOP
NOP
MNOP
DEY
ENE PRUSE
RTS
BEFTE 0
LBYTE o
-BYTE [+]

},INIIIHLIZE HOUSE EEADER
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LINE

2TA PORTE

;EET TIMEES TD DEFAULT vALUES
LOA #S0E

ETA CRAl

STa CRB1

STh CEAS

STa CRB2

{ENABLE INTERRUPTS AND RETLRN
ELI

RIS

“END

FF
c3
7D
25
544
B4
ga
Al
40
45
9B
s}
FA
0s
11
CE
03
F3
EB
OE
56
FB
BE
CF
3
]

LINE# LOC. OBJECT LABELS LINE LIMNEW LOC. OBJECT LAEELH_
2560 CH30 H 2720 C440 Bnooio
BS70 C430 ; DISABLE INTERRUPTS 2730 Cu43
2580 C430 H 2740 CYi3
2580 C430 78 INITIRLIZE SEI erol O3
o i b e
ggzlg E;tjﬂ} I:I’:LEFME? INTEREUPT raSKS DN CIA el b
2730 CH148 BOQEDD
S840 G433 apoboc STA 1oRe 2800 CAME 9D0FDD
2ES0 CH43E 800000 STA ICRE2 2810 C451
2660 C43s ] cES0 451
2670 C438 ;SET PORT TO OUTFUT 2830 C151
BEBD C439 - o840 C451 58
2690 C439 ASFF LO& &8FF Sﬂﬂég E:g; B0
2710 CH3E ASTF Ton wE7F 2870 cusa
PROERAM: HOUSE MANAGER 08 340 IFX<OTHENX=0
10 350 IFX>S11THENX=511
05 10 REM MOUSE CODE «<THIS 15 E FA 360 IFY<OTHENY=0
SSENTIAL IF THE SAVE ROUTINE B2 370 IFY*255THENY=255
1S USED! 11! 44 380 IFC>2S5STHENC=0
CC 20 FEM LINES 10-70 CaN BE OM BE 330 REM CALCULATE X VALUES
ITTED IF ¥YOU DON'T WANT TO S 70 400 X2=INT(X/256):X1=X-256"X
AUE THE CODE 2
02 230 FORA=0TOBS2:READX:MNEXT:308 2C 410 C=C+FB:IFC=2SETHENC=0
UB S50 965 420 POKEW,X1:POKEU+1,Y:POKEV
7A___40 POKE193,80:POKE194,135:P0 +16, X2
"KE174,83: POKE17S, 196 1F 430 IFC(CAND15J=0THENC=C+1
DA 50 POKE 187,7:POKEL1ES,B C7 440 POKEW+39,C
17 B0 POKE 1B3,10:POKE 186,8:RE 75 450 GOTIOZ230
M POKE 186,1 FOR CASSETTE 45 450 REM SPRITE DATA
§3 70 POKE 185,0:S5YSE2954 FE 470 DAIR0,0,0,0,0,0,0,0
14 ©0 REM MOUSE MANAGER DEMO PR D6 480 DAIA0,0,0,0,0,0,0,B
DGRAM E1 490 DATmO,B8,28,0,28,60,0,30
S2 90 REM ¢(CIOPYRIGHT 1987 W.I. 12 SO0 DATRlPE,34,63,1287,182,85
SELLERS 5,127,255
7A 100 REM CLEAR SCREEN 58 510 DATAZSS,124,73,31,120,12
Al 110 PRINT”CCLRIPOKING IN DAT i 1ie
e DS 520 DAalAeZ,7.48,20,5,15,0,4
B6 120 REM POKE IN SPRITE DATA 48 530 DATAB,0,B8,0,0,0,0,0
11 130 RESTORE:FORS=832TOBS4:RE 20 540 DATA0,0,0,0,0,0,0
ADA: POKES32B0, A: POKES,A: NEXT S5 5SSO0 REM POKE IN MOUSE READER
ROUT INE
S 140 REM POKE IN MaCHIME conE B7 SEO REM FROM $C350 TO SC452
51 570 D=~S0000:L=~E00
95 150 GOSUBSSO F4 S80 T=0
1C 1650 PRINT"CCLRIINSERT MOUSE AD 590 FORX=1TO8
IN JOYSTICK PORIZ" 17 600 READA: IFA=-1THENGEO
51 170 PRINT"CDOWNIAND PRESS <5 FE 610 POKED,A:D=D+1:T=T+A
PACE> WHEM READY" 78 620 POKES3280,8:MNEXT
BE 180 GETAS:IFAS<»>™ "THEN1BO 899 B30 READA: IFA=-1THENGBOD
SF 190 PRINT”CCLR1”;:POKES3281, FC B40 IFT<>ATHENPRINT"ERROR IN
8] LINE *;L:END
Cl 200 REM INITIALIZE MOUSE REm Fl1 B50 L=L+10:GOTOSE0
DER DA 660 IFD<>S0258+1THENPRINT"AD
O 210 5YSS0003 DRESS ERROR™:END
52 220 REM INITIALIZE SPRITE O BE B70 RETLRN
4S5 230 POKE2040,13 26 680 DATA76,B6,195,76,48, 196,
FE 240 uU=53248 32,163,872
E7 250 POKEU+21,1 40 B30 DATA185,173,45,196,162,6
B3 260 REM INITIALIZE POSITION 8,160,688, 1087
Cl1 270 X=160:Y=100:C=0 50 700 DATA32,120,195,173,46,19
FO 280 REM READ HMOUSE 6,162,68,332
CC #90 SYSS0000:PRINTDX,DY 7C 710 DATAlE0,83,32,120,195,17
6C 300 REM DX=X CHANGE DY=Y CHAa 3,47,186,10l2
NGE DE 720 DaInlGZ,70,160,66,32,120
3B 310 REM FE=1 IF PRESSED ,195, 96,901
70 320 X=X+DX:Y=Y+DY 24 730 DATA72,134,69,132,70, 169
38 330 REM CHECK X &ND Y LIMITS Lol

SE

740 DATA32,231,176,104,104,1
E,10,73,746

750 DATAPSS, 168, 200,32, 162,1
79,786,155, 1287

760 DATA19S,168,32,162,179,1
BS, 102, 73,1076

770 DATA2SS, 133,102,166,71,1
B4,72,32,995

780 DATA212, 187,96,120,173,0
,2e0,72, 1080

790 DaTal73,2,220,72,169, 15,
141,282,795

800 DATASE0,173,0,220,41,239
,141,0, 1034

810 DATA220,1E0,8,32,38,196,
173,0,B27

820 DATA220,10,10,10,10, 141,
45,196, B42

830 DATA173,0,220,9,16,141,0
Looh, 778

840 DATALED,S,32,38,196,173,
0,220,824

BSD DATA41,15,13,4S, 186, 141,
45,196,592

BED DATA173,0,220,41,239, 141
,0,220, 1034

870 DATA160,5,32,38,195,173,
0,220, B24

880 DATA10,10,10,10,141,46,1
98,173,556

890 DATAD,220,8,16,141,0,220
,160, 766

500 DATAS,32,38,156,173,0,22
0,41,70S

910 DATALS, 13,46, 196, 141,46,
186,173,826

920 DATARS,212,201,2855,208,1
44, 169,1115

930 DATAOD, 141,47,196, 104, 141
,2,220,851

940 DATA104,141,0,220,88, 96,
s [ B L N e e

950 DATA234,136,208,250,96,0
,0,0,924

960 DAaTA120,169,127,141,13,2
20,141,13, 944

370 DATA221,163,255,141,2, 88
0,165,127 ,1304%

980 DATA141,0,220,169,8, 141,
14,220,913

930 DATA141,15,220,141, 14,22
1,141,15,308

1000 DATA221,88,96,-1
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Here's an interrupt which gives a superior method of cursor control

]l‘u's is a utility to allow a joystick,
plugged into Port 2, to emulate the
cursor keys. The program is inter-
rupt-driven and resides in an unused
area of memory. It works by check-
ing the status of port 2 every so often
and when it finds that the jovstick is
not centred, the appropriate control
code is inserted. into the keyboard
buffer queue.

The joystick will perform the
following functions:

POSITION FUNCTION

| PROGRAM: STICKY CURSOR - Ci28

10 FOR P = 4864 TD 5122

20 : READ X$

30 : POKE P,DECCXS)

40 NEXT P

1000 DATA 78,A9,00,80,14%,03,A9,1
3,80, 15,03,58,60,CE,Al, 13,F0, 03,
4C,65,FA

1010 DATA AS,03,B80,A1,13,A0,00,0
C,BO,A2,13,29, 10,00, 34, A0, A2, 13,
29,01,D0

1020 DATA OB,AS,YF,38,4C,HC, 13,4
0,AZ,13,29, 02,00, 0B, A9, 40, 38, 4C,
8C,13,AD

1030 DATA A2,13,29,04%,00,06,A3,5
0,38,4C,BC, 13,40, A2, 13, 29,08, 00,
COo,Ad, 51

1040 DATA 38,4C,BC,13,A0,A2,13,2
9,01,00,06,A8,91, 18,4C, BC, 13, AD,
A2, 13,29

1050 DATA 02,D0,06,A9,11,18,4C,8
C,13,AD,A2,13,29,04,00,06,A9,90,

Centred Nothing

Up Move cursorup a
line at a time

Down Move cursor down a
line at a time

Left Move cursor left

;ﬁ\ (with wrap around)
@
7
18,4C,8C

1060 DATA 13,AD,A2,13,29,08,D00,8
C,A9,10,18,4C,8C, 13,50, 04, A2, 1B,
86,F0, BO

1070 DATA 44,03,85,00,00,02,E6,0
0,%C,65,FR, 03,03,FF,01, 7F, 20, D2,
FF,4C,45

10BO DATA 14%,20,4E,0A,A9,AR,A0, 1
E,20,71,08,20,82,09,20,50,0A,08,
80,48, A0

1090 DATA 1%,20,F0,03,20,38,10,2
0,FE,08,68,4C,E7,04, 38, A5, 35, ED,
0B, 20, 85

1100 DATA 3B,AS,3A,ED,09,20,05,3
B, FO,04,AS,05,85,0C, 20, 4E, 08, A9,
00,A0, 1F

1110 DATA 20,71,09,20,1C,13,A5,0
C,Cs,0S,F0,03,20,37,09,A3,00, A6,
35, a4, 38

1120 DATA 20,05,FF,S0,4F,44%,30,0
o

PROGRAM: STICKY CURSOR - CB4

D3 10 FOR T = 40BS4 TO 40959
F2 20 READ A

BB 30 POKE T,A

9E 40 NEXT T

71 SO S5YS 40854

25 100 DATA 120,169,171, 141,20,
3,169, 159

AE 110 DATA 141,21,3,B88,169, 149
, 133,55

59 120 DATA 169,159,133,56,96,2
0B, 254, 159

D0 130 DATA 240,3,76,49,234, 169
,3, 141

55 140 DATA 254,158,173,0,220,1
41,255, 159

B4 150 DATA 41,16,208,3,76,43,2

34,173

21 1B0 DATA 255,153,41,1,208,5,
169, 145

B2 170 DATA 76,242,159,173,2S5,
159,41,2

75 180 DaTA 208,5, 169,17, 76,242
, 159,173

E3 1830 DATA 255,153,41,4,208,5,
183,157

D2 200 DATA 76,242,159,173,255,
159,41,8

C7 210 DATA 208,192,169,29,141, |
118,2, 165

C7 220 DATA 198,208,2,230,198,7
5,49, 234

3% 230 DaTa 1,127

Right
Fire and up

Move cursor right
(with wrap around)
Cancel insert and
quote mode (C128
only)

Fire and down Clear from cursor to
end of screen (C128
only)

Clear from cursor to
start of line (C128
only)

Clear from cursor to
end of line (C128
only)

Installing the C128
interrupt

Type in the Basic program (C128
version), save and then run it. The
program will then be installed. Save
the machine-code from 4864 to
5122 as a binary file.

Type SYS 4864 to run the pro-
gram and the joystick will emulate
the cursor keys. In future when you
need the utility it can be loaded
directly into memory from the bina-
ry file and run by
typing SYS 4864.

Installing the C647 ==
interrupt “%@,ID
Type in the Basic prugrﬁm (Cé6
version), save and run it. The pro-
gram will then be installed. Type
SYS 40854 to run the program and
the joystick will emulate the cursor
keys. The extra functions available
on the C128 version are not catered
for because they are not included in
the operating system. The program
resides from 40854 to 40959, so the
top of Basic memory will be lowered
when the program runs.

Fire and left

Fire and right

YOUR COMMODORE SERIOUS USERS GUIDE
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PROGRAMMING

A host of useful suggestions to improve your

];e Commodore 64 harbours
many secrets deep inside its memory
banks. Here are 64 of the best but
delve around and you may find
many more. All the hints were re-
vealed by poking and peeking
around the memory. Some are old,
some are new but all will improve
programs and programming beyond
your wildest dreams.

Although these tips are princi-
pally for the Commodore 64, the
technical section will help you to
convert many of them for the C128.

1 High and low bytes in decimal
The low byte is derived from the
high byte calculation:
HIBYTE = INT(location/256)
LOBYTE = location — (HIBYTE
* 2506)

2 DEC to HEX conversion
1@ INPUT”NUMBER IN DECIMAL™;DE

M :

programming prowess

C: IFDEC*ES553STHENPRINT®TOO0 EIG
*.60T018

260 F=4036: FORA=1TO4Y

3@ D%=0EC/F:DEC=DEC-DX%F

4P DO%=D%+48: IFD%>S7THENDX=D%+7
50 HXF=HXS$+CHRS(OX):F=F/1B

6@ MEXT

70 PRINT"S"HXS

3 HEX to DEC conversion

1@ INPUT"NUMBER IN HEX”;HXS

20 L=LENCHXS$)

3@ IF LEFTSCHXS,1)="%"THENHXS=
RIGHT$(HXS,L-1):L=L-1

4@ IFL>4THEN 10

S@ IFL<4THEN HX$="@"+HXS:L=L+1
:GOTOSO

6@ FORA=1TO4:D=ASCCMIDSC(HXS,A,
13)-48

7@ 1FD>9THEND=D-7:1F D>1STHENP
RINT"NUMBER ERROR”:GOTO1@

8@ DEC=DEC*16+D:NEXT

90 PRINTDEC

4 Using ROM routines
Locations 780 to 783 represent the
A, X, Y and status registers respec-
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tively. By poking suitable values to
the relevant location, the registers
can be set before ROM routines are
called.

5 Double byte HEX to DEC

1@ INPUT”LOW BYTE LOCATION IN

DECInaL™ ; LOC

2@ POKE781,PEEKCLOCI:REM LO BY

TE INTO X REGISTER

3@ POKE7B0,PEEKC(LOC+1):REM HIG
H BYTE IM A REGISTIER

4@ SYS4BSE89:REM PRINT A & X AS
DECIMAL IM ASCII

6 Sub routine 48589

This is where the LIST routine goes
to convert line numbers to decimal.
It then prints the value to the screen.
Use it for datamaker programs or
for any routine where a decimal
number has to be printed in ASCII
characters. The A-register carries
the high byte value and the X-
register carries the low byte.




é
:
é
!
:
i

PROGRAMMING

m>

7 Simulated PRINT@ command

1@ PRINT”CCLR1"
20 ROW=12:COLUMN=15
3@ POKE 21%,ROW

4@ POKE 211,COLUMN
50 SYS58732

6@ PRINT”HI THERE!”

8 Alternative PRINT@ command

10 FRINTI"LCLRI™

2@ ROW=12:COLUMN=15

3@ POKE 7B1,ROW :RER X EREG
4@ POKE 782,COLUMN:REM Y REG
45 PFOKE 783,PEEK{7B3)AND 254
5@ S5YS5BE34

B2 PRINI"HI THERE!"

9 Finding the cursor
A similar routine can also locate the
Cursor:

1@ PRINT"CCLR,DOWNG,RIGHTE1™; :
REM 6 ACROSS AND 6 DOWN

20 POKE 783, PEEK(783)0R1

30 SYSSB634

4@ ROW=PEEK(781)

5@ COLUMN=PEEK(782)

6@ PRINTROW,COLUMN

10 Code space

Machine code routines are faster if
they access zero page locations but
the Basic operating system leaves
very few possibilities. Locations $02
and $FA to $FE (250-254) are nor-
mally unused but take care when
using cartridges because they some-
times use these bytes.

Location $FF can also be used
but it is best to use this for transient
values.

Also in low memory, $02A7 to
$02FF (679-767 can be used for
small coded programs and disk users
can access the cassette buffer at
$0334 to $03FF (820-1023). Cas-
sette users can only use $0334 to
$033B (820-827) and $03FC 1o
$03FF (1020-1023).

$C000 to $CFFF (49152-53247)
is the coder’s paradise, four kilo-
bytes of protected memory which
doesn’t exist as far as the Cé64’s
operating system is concerned.

11 Room at the top

Extra protected space can be created

by lowering the top of memory:
POKE 55,0:POKE 56,128:CLR

Location 56 holds the high byte
and 55 takes the low byte value. In

the example this gives decimal
32768 (hex $8000).

12 Raising Basic
In a similar way the bottom of Basic
can be raised:

POKE 43,1:POKE 44,16:POKE
4096,0:CLR

The location is the new start of
Basic+1 or 4097 ($1001). Location
4096 ($1000) must contain a zero
otherwise a syntax error will occur
when the RUN command is used.

13 Memory SAVE

Once a machine code program has
been poked into memory this rou-
tine will save it:

1@ REN FILENAME

1= L=l Seil. Hows SNl iRk e
LI2*1h

2@ POKE 183.FL

3@ POKE 187 ,FEEKC(43)+5:POKE1B8
, FEEK ()

4@ POKEL1S3,L5: POKE1S4Y HS

50 POKEL174,LE:POKE17S, HE+1

BE@ POXKE1BG,B:REM B FOR DISK

7@ POKE185,8:REM SECONDARY ADD
RESS

B@ S5YS5623954

The actual filename for the save
should be stored where ‘filename’
appears and FL is the number of
characters in the name. LS, HS, LE
and HE are the high and low bytes of
the code block’s start and end
locations.

14 Adding programs together
Frequently used subroutines can be
added to a program in memory.
First of all, PEEK locations 43 and
44, noting down the values (usually
one and eight). POKE 43,
PEEK(45), and POKE 44,
PEEK(46), to set the start of Basic to
the end of the program in memory
and then enter NEW. Next, load the
subroutine as normal using .D (rath-
er than ,D,1), where D is the device
number. Finally, the original values
can be poked back into 43 and 44.

One word of warning, the line
numbers of the appended subrou-
tine must start at a higher value than
the program in memory. Failing
this, use a renumber routine on the
program taking care with GOSUB,
GOTO and ON commands.
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15 Directory tricks

- LOAD *$8".8 only loads the header

and ‘free blocks’ lines.

LOAD “$A*" 8 will only load
programs starting with the letter
betore the asterisk.

LOAD “$*=8" will load only the
SEQ files. Similarly with P, U, R
substituted for S, PRG, USR or REL
files can be selected.

16 Scratching around

To scratch all the files on a disk
within a particular category (PRG,
SEQ, REL, USR) use the form:

OPEN 1,8,15,"SO:*$=P"";
CLOSE!

17 Which device?

To automatically sense, from within
a program, the device which is cur-
rently in use, DEV = PEEK(186) will
store the number of the last device
used as a variable for use in file
operations.

18 Closing files

To make sure all files are closed use
the CLALL call in the Kernal with
SYS 6551 1. This closes all open files
but be careful if CMD has been
used. Sometimes a mere CLOSE
command leaves the screen editor in
a confused state. To exit safely use
the format:

PRINT#4:CLOSE4

19 Selecting a bank
To point the VIC chip at a different
block of memory:

POKE 56578, PEEK(56578)
OR 3

POKE 56576, (PEEK(56576)
AND 252)OR a

Where "2’ is 3 for the normal
(default) bank from the start of
memory to 16383, 2 for 16384 to
32767, 1 for 32768 to 49151 or 0 for
49152 upwards.

20 Moving the screen
Relocate the screen position within
a bank with:

POKE 53272, (PEEK(53272)
AND 15 ORD

Where ‘b’ takes a wvalue from
Table | and the actual location is the
bank location plus the ‘b’ value.
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TABLE 1 - Bank location values
Start Srart
b Location b Location
0 (1] 128 8192
16 1024 44 9216
32 2048 I60 10240
48 3072 I76 11264
64 4096 192 12288
a0 5120 208 13312
96 6144 22 14336
12 7168 240 15360

21 Moving the characters
To relocate the 2K area from which
RAM character information is
taken:
POKE 53272, (PEEK(53272) AND
240)OR ¢

Where ‘c’ has a value from
Table 2.

TABLE 2 - Character relocation table

Start

c Location

7] 1]

2 2048

4 4096

(] 6144

& 8192
10 10240
12 12288
14 14336

22 Relocating character data

1P POKE 56334,PEEK(S56334)AND 2
54

20 POKE1l,PEEKC(1)ANDZ251

3@ FORA=BTO2047

4@ POKE NEWLOC+A, PEEKC(E324BI+A

5@ POKE1,PEEKC1)0R4

E@ POKESE334,PEEK(S6334)0R1
This routine cannot be stopped

because the keyboard is disabled in

line 10. Substitute a value derived

from Table 2 for ‘newloc’.

23 GET with cursor
10 GET A$:POKE 204,0:1F
A$=""THEN 10

24 Display controls in PRINT
POKE 212,1:PRINT*[CLR]
HELLO"

25 Best hi-res location

Set the VIC chip to Bank 4 and the
screen to location 57344 ($E000).
The ROM doesn’t have to be

PROGRAMMING

switched out because the screen
‘looks’ through it. A routine is need-
ed to switch out the ROM if the
screen needs to be PEEKed but
POKEs can be performed with the
ROM in place.

26 Easy INPUT
10 INPUT“DO YOU WANT
TO SAY YES[RIGHT2]Y
[LEFT3]";AS

27 Position in colour RAM
PRINT PEEK(243) + 256 *
PEEK(224)

28 Position in screen RAM
PRINT PEEK(209)+ 256 *
PEEK(210)+ PEEK(211)

29 Switch screen off/on
Off: POKE 53265.
PEEK(53265) AND 239
On: POKE 53263,
PEEK(53265) OR 16

30 Supervision

When using screen routines use base
addresses for the screen and colour
RAM, CO=55296:8C=1024. This
means that a POKE to the video can
be colour co-ordinated:

POKE SC+50.character;:POKE

CO+50,colour

31 Key detection

PEEK location 653 to see if the
SHIFT (value 1), CBM (2) or CTRL
(4) keys have been pressed. If two
kevs are held down at the same time
the value found in 653 is the sum of
the key values. For example, a value
of five means that the CBM and
CTRL keys are down.

32 Clearing the key buffer

Before detecting a keypress, make
sure that the key buffer is empty by
POKE 198.0.

33 Filling the key buffer
Loading from inside a program has
its drawbacks. A better way 1s to
place the loading sequence in the
key buffer so that the next program
loads as though the commands have
been typed in.

The buffer queue is located at
631 and continues through the fol-
lowing nine bytes. This means that
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only ten characters can be stored
here as ASCII codes. A routine such
as this would suffice:

10 PRINT"CCLRILLSDI"+CHRSC(34)+
»ZULU"+CHRS(34)+”, 8, LCDOWNY] "
PRINT "RUN"

20 POKEG31,19:POKEE32,13: POKEG
33,13

30 POKE1S8,3

This would appear at the end of
the first program and would load a
program called ZULU. To save on
buffer space, the commands are
written to a cleared screen. They
have to be correctly spaced to allow
for the on-screen messages that the
LOAD routine displays.

The buffer is poked with a
HOME command to place the cur-
sor on the top screen line and this is
followed by two returns. Location
198 has to be told that these three
characters are waiting in the buffer.

When the program ends the first
return automatically executes the
LOAD command and then the load-
ed program automatically runs.

A modified version of this could
load a series of machine code rou-
tines and execute a SYS command
at the end. With a ten character
buffer there could be 9 returns
stored; that means nine commands
executed after the first program
ends.

34 List protect 1

To protect a program from prying
eyes use POKE 775, 200. This pre-
vents listing and can be restored by
poking the original value of 167
back again.

35 List protect 2

Another protection method is to use
a REM statement which contains a
shifted L. When the program is
listed it produces a syntax error after
the statement. This is easily overid-
den by listing the program and
pressing the return key on the listed
line. Using this method in conjunc-
tion with the next method can im-
prove this command.

36 List protect 3

A REM statement with a few delete
symbols (reversed T) can create
havoc with the LIST command.
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To insert a delete symbol, type
REM and then two pairs of inverted
commas, delete the second pair of
quotes. After the remaining set of
quotes, press the insert iey (shifted
INST/DEL key) once for each char-
acter of the current line which you
want to hide. Next press the delete
key the same number of times.
When the program is LISTed and
deletes will each erase a character
which lies 1o their left. For example:

10 8YS49152:REM“[DEL13]”

REMISL]
would pull the second REM over the
SYS command. making the line look
and behave like a REM with a
shifted L.

37 Key repeat

The only keys which will repeat
when held down are the cursor keys
and spacebar. Poking a value of 128
to location 650 makes all keys repeat
but poking 64 instead will prevent
any of the keys from repeating.

38 Repeat delay

If all keys are set to repeat, the gap
between the first character appear-
ing and the row of repeats can be
altered by poking different values to
location 651. The maximum delay is
given when the poked value is 253,
causing a delay of around four
seconds.

39 UnNEW
Accidentally NEWing a program be-
fore it is saved does not mean that
the program is lost forever. The
easiest way 1o recover is to reset the
line link vectors, rechain the pro-
gram and restore the end of program
poInter.

One way to do this is to store a
program at the top of memory.
Enter the following line:

POKE 43,1:POKE
44,159:POKE 46,159:POKE
40704,0:NEW

This sets the start of Basic at
40704 ($9F00). The following UN-
NEW program can not be typed in
and saved with “,dev.1” where dev
is 1 or 8 for tape or disk.

12 FORA=2ZO5QTO4MD7E3
2@ GOSUEER

PROGRAMMING

30 NEXT: IFA=4A7AB4THENEND

35 A=INTCB/256): B=B-A*256+3

4@ POKEE51,B:POKEESE, A

50 POKE4Y4,8:POKEZ2252,255:5Y542
£91 : POKE45, PEEK(251) : POKE4E, PE
EK<(E252) :CLR: END

E@ IFPEEK(A)=@ANDPEEK(A+1I)=0AN
DFEEK(A+2)=ATHENE=A: A=43333

780 RETLRN

The program will always load at
40704 as long as the *,1’ is added.

When a program is to be restored
after NEW, enter the line of pokes
mentioned at the beginning of this
section and load the UNNEW
prograim.

The program can now be RUN
but it may take a while before the
READY prompt appears again.
When it does, the program will have
been restored.

40 Extending Basic

When a Basic program is decoded by
the operating system, it calls in the
Basic lines for analysis in the input
buffer starting at $0200 (512). Part
of the decoding routine lies in RAM
and this is where an extra routine
can be wedged in.

This routine is stored at $0079
and looks like this:

$0073 INC $7A

$0075 BNE $0079

$0077 INC $7B

$0079 LDA $0201

$007C CMP #$3A

$007E BCS $008A

$0080 CMP #$20

$0082 BEQ $0073

$0084 SEC

$0085 SBC #5%30

$0087 SEC

$0088 SBC #$D0

$008A RTS

A suitable break point can be
created by moving CMP #$20 to
$007C and BEQ $0073 to $007E.
Location $0080 can now point to
the new decoding routine (eg. JMP
$C000).

The routine grabs a byte from the
buffer and attempts to decode it. By
using a prefix on all of the new
commands, decoding becomes easi-
er. The *at’ symbol located next to
the asterisk on the keyboard is a
good prefix so the new routine could
look like this:

$C000 CMP #840

$C002 BEQ $C012

$C004 CMP #$38

$C006 BCC $C00B

$C008 JMP $CO011

$C00B SEC

$C0O0C SBC #%30

$CO0E SEC

$CO0F SBC #$D0

$CO11 RTS

$C102 DECODE ROUTINE

The decode routine can call extra
bytes from the buffer with JSR
$0073 until a colon is detected.
After execution of the command the
new routine should hand back con-

trol to the normal operating system
with JMP $0073.

41 Setting up interrupts
Once written, an interrupt routine
can be called by:

SEI

LDA #$1F

STA $DCOD

STA §DDOD

LDA $DCOD

LDA $DDOD

LDA #$low byte

STA 50314

LDA #$high byte

STA 30315

LDA #3%01

STA SDOI1A

CLI

RTS

The high and low bytes refer to
the location of the new interrupt
routine. Somewhere in the new rou-
tine three extra lines should be in-
cluded. The first two are:

LDA #3501

STA $DO019

This can be located anywhere in
the new code but the third extra line
should be used instead of RTS:

JMP SEA3]

This checks the keyboard to see
if an input has occurred. If the
keyboard check isn’t necessary the
routine should end with:

PLA

TAY

PLA

TAX

PLA

RTI

42 WAIT problems

The WAIT command is probably
the least used and most misunder-
stood Basic term. Its use is princi-
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pally for I/O actions because it has
to use a memory location that can be
changed externally.

The most common applications
are to test for a datasette or key-
board keypress:

WAIT 1,32,32

WAIT 197.8

The first key 1s the datasette
sensor which waits until bit 5 of
location 1 is set by pressing any of
the motor keys.

The second command peeks into
the keypress register. Any key de-
code value which sets bit 3 will
terminate the pause, so ‘A’ (value
10) will be accepted but ‘R’ (17)
would have no effect.

Another use is to detect the
pressing of the CTRL, CBM or
SHIFT keys through location 6353.
WAIT 653,1 will detect the SHIFT
key, WAIT 653,2 finds the CBM key
and WAIT 653,4 is the CTRL com-
mand. Alternatively, WAIT 653,6
will detect either the CTRL or CBM
keys.

43 Wait a jiffy

One internal use of WAIT is to

create a time delay when used with

the TI$ register.
TI$="000000":WAIT 161,1 will

give a 4 second pause.

44 Unofficial pause

The pause routine called by the tape
loading routines can be used as an
alternative to the usual ‘press any
key' pause. SYS 58592 followed by
POKE198,0 will give an infinite
pause and forget which key was
pressed. The key must be one of
those to the left of the keyboard.

45 Colour change

Character colours can be changed
through control codes in PRINT
statements but a better way for
certain functions is to poke the
colour value direct to location 646.

46 Flash data

It can be very boring waiting for a
program to read in data. Sometimes
it can take so long that you start to
wonder if the computer has hung up.
One way to reassure the user is to
add an extra POKE command to
flash the border. The nice thing

PROGRAMMING

about this location is that it will
accept any value up to 255 without a
murmur even though there are only
sixteen colours to choose from.

For numerical data POKE
53280.A will create a border flash if
A is the data value which has just
been read in. If the data is greater
than 255, a small division routine to
keep the numbers down to accepta-
ble values can be included.

With string data a modified ver-
sion can be used taking ASC(AS) as
the value.

47 Screen shake
One less serious function of location
53270 can be shown with this line:

FOR A=0TO 255:POKE
53270, A:NEXT

The screen shakes as though a
violent earthquake was stirring in-
side the 64. For added effect, poking
A to 53281 will really blow your
mind.

48 Reset prevention

The RUN/STOP with RESTORE
reset can be prevented by POKE
808,225. The function can be re-
enabled by POKE 808,237.

49 Cold restart

When a program has been altering
the start of Basic and various other
parameters, the easiest way to get
the C64 back to normal is by using
SYS 64738 instead of the END
command.

50 Scrolling screens
An upwards screen scroll can be
forced at any time by SYS 59626.

51 Making spaces
SYS 59749 will open up a screen line
beneath the current cursor position,
effectively scrolling the screen
downwards.

Combining this routine with the
normal scroll, a routine can be de-
vised to give quite stunning effects.

1@ PRINT*CHOME,YELLOW,SF40@,C71]
TePORE=TY (255

20 FORA=@TO23:S5YS5374%3: NEXT

3@ FORA=@TO120@:NEXT

40 FORA=OTO2S:S5YS59626: NEXT

5@ FORA=1024 TO2023:FOKEA,A-IN
T(A/256)*E56: NEXT

6@ GOTO1@

52 Screen flipping
Location 648 directs the operating
system to the current screen area.

1@ PRINT"CCLRITHIS 1S5 SCREEN 1

2@
3

PRINTI"PRESS ANY KEY™
wAlTl88,1

4@ POKESES78,PEEK(SES578)0R3

5@ GOSUEB1G60

E@ PRINT'LCLRITHIS IS5 SCREEN 2
CODWN32 "

70 INPUT"TYFPE ANYTHING IN”;AZ
B@ GOSUBZ0@

9@ PRINI”CHOME,DOWN3IBACK AGAI
NJ.I
128
110
lz@

PRINTASE
FORB=1TD1@
FORA=OTO100@: NEXT : GOSUBIE@

1318
140
15@

FORA=1TO120@: NEXT

GOsuBzZ2a

NEXT:END

160 POKEEB4B,13&

17@ POKESES76, (PEEK(SE576)ANDE
52)0R1

18@ POKES3272, (PEEK(532721AND1
S10R16

19@ RETUEN

£02 POKEE4B,4

210 POKESEBS76, (PEEK(SBS7EIANDE
S210RK3

22@ RETURN

53 Open files

With complex programs, it's best to
keep track of the number of open
files. PEEK(152) will reveal the cur-
rent number of active files.

54 Motor kill
To stop the datasette motor at any
time, SYS $FCCA.

55 String grabbing

Strings can be pulled out of memory
by using the ROM routine at 43806.
The string must end with a quota-
tion mark or a zero and the start
address is stored in the accumulator
(780) and Y register (782) in low
byte/high byte format:

12 REM
2@ POKE78@, 115:POKE78B2,228: 5YS
43806

3@ POKE78@,96:POKE782,228: SYS4
3806

4@ PRINT:PRINT

5@ POKE7B@,B:POKE782,8:5Y54380@
B

"WHE STOLE THE B¥TEST °

56 Last filename

The name of the last file to be loaded
into the computer can be found
from a ROM routine which the
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computer uses to print the ‘search-
ing for’ message: SYS 62913.

57 Faster Basic
Maintaining the screen is a time
consuming job for the 64. Complex
calculations can be speeded up by
five percent if the screen is blanked
out first:

POKE 56325, PEEK(56325)
AND 239

To get the screen back again the
command becomes:

POKE 56325, PEEK(56325) OR
16

58 Memory configuration
Switching ROMs in and out of the
64 memory is controlled by the first
three bits of location 1,

Bit 0 controls the Basic ROM at
40960 ($A000)

Bit 1 switches the Kernal ROM
at 57344 ($E000)

““Bit 2 is responsible for the char-

acter ROM at 53248 ($D000)

59 One-line clear
A partial screen clear can be
achieved by using part of the in-built
screen clear command. The row to
be cleared is poked into the X
register (780). Remember that the
numbering starts with line 0.
10 FOR A=1024 TO 2023:
POKE A, 1: NEXT
20 FOR A=5TO 20: POKE
781, A
30 SYS 59903
40 NEXT

60 Line snatching
The screen routines can also be used
for line grabbing.

Location 598535 is the start of a
routine which will copy a line from
anywhere in memory and place it on
the screen. The only thing to remem-
ber 1s that the data must be written
in screen poke values and be 40
characters long.

The low/high byte information
for the start of the line is poked into
locations 172/173.

POKE 172, 0:POKE 173, 8:SYS
59855 ;

The line 1s printed at the current
cursor position which should be set
before the routine is called (see tip
7.

Used with imagination, this rou-

tine can be used to create special
effects such as screen rotation or a
one line scroll.

61 Wot, no query

Sometimes a question mark seems
odd when an input is required. Not
all inputs are questions so why
should there be a question mark?

POKE 19,1 before using INPUT

will cure the problem.

62 Tape headers

The cassette buffer is a misnomer, it
1s actually the tape header buffer.
When the header is FOUND switch
off the datasette and press RUN/
STOP. Run the following program
to find out what’s in the buffer.

1@ CE=B828

20 S=PEEKCCE)

30 LA=PEEK(CB+1)+PEEKC(CE+2)%25

B

4@ EA=PEEKCCE+3)+PEEK(CE+4)%25

&

S@ FORA=CE+STOCB+20

E@ F$=FS+CHRE(PEEK(A)I: NEXT

70 FORA=CE+21T01@19: IFPEEKCA)=

ZOTHENSD

B2 MC=1

9@ NEXT

100 PRINT"CCLR,DOWN,SPC1S1TAPE
INFO”

110 PRINT"LCSPC15,SES]1”

12@ PRINT"CDOWN3IISECONDARY ADD

RESS =";5

130 PRINT”CDOWNISTART ADDRESSC

SPCS1=";LA

14@ PRINT"CDOWNIEND ADDRESSLCSP

C71=";EA

15@ PRINT"CDOWNIFILENAMECSPC10

1=, :POKE212,1:PRINIFS

16@ IFMCTHENPRINT"CDOWNIMACHIN

E CODE IN RESIDENCE”

63 Controlled Print

It’s no secret that control codes can
be used for changing the print colour
but have you tried non-colour con-
trol characters. After typing PRINT,
open quotes, hold down CTRL and
a letter and see what happens when
the program runs.

CTRL M can’t be used because it
does an automatic shifted return
and erases the rest of the line that
you're trying to enter. CTRL N
automatically switches the comput-
er into lower case.

64 FAC facts

Floating point is difficult to under-
stand but can easily be used by
machine code routines.

The conversion of the numbers is

‘performed by the routine at $B391.

It takes a number stored in the Y/A
registers in low/high byte format
and stores it in a special register
known as FAC#1 (Floating point
ACcumulator). If two numbers are
to be operated on they must be
transferred in the correct order to
FAC#1 and FAC#2.

To transfer a number from
FAC#1 to FAC#2 the routine at
$BCOF is used. This is shown in the
example routine which divides 1000
by 4 in hex.

LDA #$03

LDY &#3E8

JSR $B391

JSR $BCOF

LDA #$00

LDY #3%04

JSR $§B391

JSR $BB12

JSR $BDDD

LDY #3505

*LDA $0100,Y

STA $00F9,Y

DEY

BNE *

RTS

To convert the result in FAC#1
into a usable form, $BDDD returns
the result in ASCII to $0100 from
which it can be stored and used, in
this case from location $FA.

Other useful routines are
available:
$BBFC transfer FAC#2 to FAC#1
$B86F add FAC#!1 to FAC#2
$B853 subtract FAC#1 from
FAC#2 the result is stored
in FAC#1
multiply FAC#1 by
FAC#2 and store the result
in FAC#1
divide FAC#2 by FAC#1
and store the result in
FAC#I
raise FAC#1 to the power
FAC#2 and store the result
in FAC#1
calculate the square root of
FAC#1 and store the result
in FAC#1
If you discover an interesting rou-
tine for the Commodore 64, why not
let everyone in on the secret and
send it to: Tips for the Serious User,
Your Commodore, ASP Lid, 1

$BA30

$BB12.

$BF7B

$BF71

Golden Square, London WIR 3AB.
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LIFESAVERS 3 Cli8

TEXT SCREEN DUMP 1

This utility will dump the
current text screen from inside a
Basic program. It reads the
location where the screen is
stored and translates them into
ASCII code values ready for
printing.

Place the program inside a
listing and the command GOTO 10
will set the process in motion.

10 REM TEXT SCREEN DUMP

20 REM BY ANDREW GORRIE

30 FAST : PS=CHRS(16) : AS=""
OPEN4,4,7

40 AA=1024:FOR P=0 TO 24

50 FOR N=AA TO AA+39 : GOSUB 60 :
NEXT BA=AA+40 : PRINT#4,PS "15"
AS: NEXT P :SLOW : END

60 IF PEEK(N)>63 AND PEEK(N)<91
THEN Q=32

70 IF PEEK(N)>128 THEN Q=-128

80 IF PEEK(N)<26 THEN Q=64

90 AS=AS+CHRS(PEEK(N)+Q) : Q=0 :
RETURN

LIFESAVERS 4 Co4

RESTORE BORDER CHANGE 1/1

Running this program means that
the border can be changed by
pressing the RESTORE key. The
colour cycles through to a new
value for each press of the key.

The program works by resetting
the STOP routine vector at
808-9.By altering these you can
point the restore key to any
routine you like. The border
change routine has been chosen to
highlight a side effect of this
method. When a program is loaded
or saved,the border changes as
the ROM routines call on the STOP
routine while performing their
tasks.

Pressing RUN/STOP with restore
will deactivate the border
routine and POKE B808,0:POKE
809,192 will activate it.

10 REM RESTORE KEY BORDER CHANGE
20 C=0:FOR I=0 TO 5: READ A:POKE
49152+1,A:C=C+A:NEXT

30 IF C<>1037 THEN PRINT"ERROR IN
LINE 40" :END

40 DATA 238,32,208,76,237,246

50 POKE 808,0:POKE 809,192

60 PRINT"PRESS RESTORE"
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A Bit More

Turn your C64 into a hi-res machine with a bitmap,

16 sprites, a redefinable character set, 8K of storage

plus 21 commands - but retaini ng 36K for Basic!

Ii:is utility combines two ideas in
the one program. Firstly, the
memory map is reconfigured so that
the screen, character set, and bitmap
are in Bank 3 (from 49152 to 65535)
and, secondly, an arsenal of 21
machine-code commands is loaded
into the area of memory once used
by the screen (from 1020 to 3794),
the start of Basic being moved up to
3795 to protect it. If you have a look
at the memory map provided you
will see that almost the whole of the
memory i1s now usable. The excep-
tions being the [/O area from 53248
to 56344 and the area from 0 to
3494, which still leaves some 57945
bytes free.

The program is in two parts. The
first, called MCLOAD, is stored
from 680 to 762 and forms a
machine-code loader which sets the
start of Basic memory to 3795 and
then loads in the main program,
called MCFILE, and calls the recon-
figure command (SYS1020), finally
ending with NEW to set the Basic
pointers correctly.

MCFILE is the program contain-
ing the machine-code commands
and consists of a jump table (from
1020 to 1083) for the command
routines, followed by the routines
themselves between 1086 and 3794,

The following is a detailed list of
all the new commands available.
RECONFIGURE -

SYS1020
This is the command that sets up the

new memory configuration and can
be used at any time. The screen,
sprite pointers, sprites and bitmap
maintain their relative positions but
move up into Bank 3.

The screen 15 at
1024+49152=50176, the first sprite
pointer is at 2040+49152=51192,
sprites 0-15 are at 0%*64+49152=
49152 to 15*64+49152=50112 and
the bitmap is at 8192+49152=
57344.

The character set is now in RAM at
51200 to 53248 and consists of the
first 256 characters of the normal set
but it can be redefined at any time.
RASTER ON -

SYS1023

The raster interrupt routine is
turned on with this command and
can be used for both split-screen
graphics and sound as detailed later.
It is not recommended that you
leave the raster interrupt routine
running when using the LOAD and
SAVE or the MEMORY MOVE and
MEMORY FILL commands.
RASTER OFF -

SYS1026

This command is obviously to turn
off the interrupt routine.
SPLIT-SCREEN -

SYS1029,

<0 or 1-200>

This command is used in conjunc-
tion with the RASTER ON com-

mand to set up a split-screen where
the top part is bitmapped while the
rest is the normal screen display. It
requires one parameter which sets
the split to a screen line between 1
and 200. A value of zero turns the
split-screen off.

BITMAP ON -

SYS1032

This turns on the full screen bitmap.
If a full bitmap and an interrupt are
required at the same time for
running the sound routine, then
the SPLIT-SCREEN command
SYS1029,200 should be used rather
than this one. If at any time this
command does not appear to be
working, check that the raster rou-
tine has been switched off first be-

cause they won’t work together.
BITMAP OFF -

SYS1035

Turns off the bitmap. The same
rules apply to these interrupts as
those detailed in the BITMAP ON
command.

CLEAR BITMAP -

SYS1038

This command clears the complete
bitmap. If you want to clear only
parts of a bitmap see the MEMORY
FILL command and Example 3 in
the DEMO program.

COLOUR BITMAP -

SYS1041

The complete bitmap is filled with
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the current colour stored in 254, this
is set with the SET CURRENT
COLOUR command.

SET CURRENT COLOUR -
SYS1044, <0-15>,<0-15=>

Use this command to set the display
colour. It requires two parameters,
the first is the plot or drawing colour
using the standard colour codes and
the second is the background colour.
PLOT POINT ON BITMAP -
SYS1047,<0-319=>=,<0-199=,
<0-1-2>

Points on the bitmap screen will be
plotted in the current colour. Three
parameters are required — the first is
the X co-ordinate between 0 and
319, the second is the Y co-ordinate
between 0 and 199, the third is the
mode which can be zero to unplot or
erase a point, one to plot a point or
two to test if a pixel is on or off. If
the pixel is off then location 2 will
contain a zero, if the pixel is on then
it will contain the number 100.
DRAW LINE -

SYS1050,
<0-319>,<0-199>,<0-319>,
=<0-199=>,<0-1>

To draw lines on a bitmap, this
command can be used with its five
parameters. The first two are the
starting X and Y co-ordinates of the
line, the next two are the end of line
X and Y co-ordinates, the last is the
mode, which can be either zero to
erase or one to plot.

DRAW CIRCLE -

SYS1053,
<0-319=>,<0-199>,<0-129=,
<0-1=>

Here is the command which draws
circles from four parameters. The
first two are the X and Y co-
ordinates of the centre of the circle,
the next is the radius of the circle.
The smallest circle that can be
drawn has a radius of one and the
largest has radius 129. The last
parameter is once again the mode,
either zero or one for erasing or
plotting.

FILL BITMAP -

SYS1056,
 <0-319>,<0-199>,<0-1>

This is the command that fills select-
ed areas of the bitmap and it re-
quires three parameters. The first
two are the X and Y co-ordinates for
the starting point of the fill, the third

is again the mode of either zero or
one. The starting point of the fill is
important as the routine is not the
smartest around. Try the following
example and you will see what I
mean.

Set up a bitmap using the follow-
ing commands in either program or
immediate mode.

SYS1044,2,10 - set colours
to red on
light red

- clear and
colour the
bitmap

— turn on
the
bitmap

SYS1053,160,100,50,1 - draw

circle

Next try SYS1056,140,100,1 and
you will see that the circle is not
properly filled. Erase the above with
SYS1056,140,100,0 and draw the
circle again (same as before) and
then use SYS1056,160,100,1. The
circle will now be filled correctly.
Have a look at Example 6 in the
demo program and you will see
some of the limitations of the fill
commands. The two fill routines are
reasonably fast and compact in code
SO you can’t expect miracles.

FILL WITH CHARACTER -
SYS1059,<0-319=>,<0-199=,
<0-1=>,<0-255>

This routine works in the same way
as the ordinary fill routine but is has
an extra parameter. This 15 a charac-
ter from the character set, numbered
0 to 255, and is used to specify the
fill pattern. You can fill or erase any
area of the screen or even the whole
screen with this character and, since
the character set 1s redefinable, there
are hundreds of possible fill patterns
available. The limitations of the fill
routine also apply to this command.
SET SOUND -

SYS1062,<1-3>,
<0-15>,<0-255>,<0-255>,
<0-255>,<0-255=>,<0-255=>,
<0-15=,<0-255>,<0-255>,
The sound command can be used in
two ways and needs ten parameters
to work. In order, these are the
voice, volume, low frequency, high
frequency, attack/decay, sustain/re-
lease, low pulse, high pulse, wave-

SYS1038:8YS51041

SYS1032

form and the duration of a note. All
but one of these operate in the
normal way, the exception being the
duration.

If the interrupt is not turned on,
then the duration is simply a set-up
command and the particular voice
used will have to be gated off in the
normal way. If, however, the inter-
rupt is on, then the duration param-
eter comes into effect. The length of
the note is calculated by:

Duration = time in seconds x 50

eg. a five second note gives a
parameter of 5 x 50 = 250

All three voices can be used at
once under interrupt control and
you can have split-screen graphics
and interrupt controlled sound at
the same time.

To check if a voice has finished
processing, or requires more data, a
PEEK to the voice control register is
needed. For the three voices, the
registers are located at 1228, 1129
and 1130 respectively. If the Voice 1
register at 1128 contains 100 then
the voice is still on. If it contains
zero then the voice has been gated
off. The other two voice registers
operate in the same way.

SET SPRITE -
SYS1065,<0-7=,
<0-1>,<0-255=,<0-15=,
<0-320>,<0-255=>,<0-1=>,
<0-1>,<0-1>,<0-15>,
<0-15=

This command allows sprites to
be set up with only one instruction
but it has eleven parameters which
need to be specified. These are:
sprite number, sprite off/on, sprite
pointer (remember data should be
somewhere in bank 3 ie. for a
pointer set to 13 the data should be
at 13*64+49152=49984 onwards),
sprite colour, X position, Y posi-
tion, X expand (O=ordinary, l=ex-
panded), Y expand, multicolour of-
f/on, multicolour 1, multicolour 2.
These all operate in the normal way.
To turn off any sprite you only need
to specify its number followed by
zero (eg. to turn sprite 7 off use
SYS1065,7,0).

MOVE MEMORY -

SYS1068,
<(0-65535=>,<0-65535>,
<0-32767>

Use of this command will move any
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block of memory to any addresss as
specified by the three parameters.
The first is the block’s destination
address, the second is the starting
address of the block to be moved,
and the third is its length which is
limited to a maximum of 32K.

MOVE MEMORY has access to
all of the RAM, including that under
the Basic and Kernal ROMS, except
for the RAM under the VIC, SID,
and the [/O ROMs.

As was mentioned earlier, it is
not advisable to use this command
with the interrupt running. If you
need to have a split-screen and to
move or fill large areas of memory as
well, then simply switch off the
interrupt before calling this routine
and switch it back on immediately
afterwards. This will cause the
screen to flicker or upset sound
timings but it is simply a conse-
quence of not being able to have
interrupts running while maintain-
ingaccess to the RAM under ROMs
at the same time.

FILL MEMORY -

SYS1071,
<0-65535=>,<0-32767 =,
<(-255>

You can fill any area of memory up
to a block size of 32K with a number
between 0 and 255 using this com-
mand. The parameters required
form the starting address of the
memory block to be filled, the length
of the block (up to 32K), and the
number with which the block is
filled.

This command uses part of the
MOVE MEMORY routine and the
interrupt restrictions also apply.
There are no restrictions concerning
which part of memory you are filling
so be careful that you don’t over-
write something important, such as
the operating system and program
dI'cas.

SAVE MEMORY -
SYS1074,<file

name=>,<<01 or 08-11=>,<00=>,
<0-65535=>,<<0-65535>

This is a machine code SAVE rou-
tine and can be used either in imme-
diate mode or as part of a program.
The parameters required are the
filename (usual restrictions apply
eg. name length of 16 characters),
device number, the number zero,

the starting address of the block to
be saved, the end address+1 of the
block to be saved.

LOAD MEMORY -

SYS1077,

<file name>,<<01 or 08-11>,
<00=>,<0-65535>

The LOAD command can be used in
either immediate mode or within a
program and requires the following
parameters. Firstly the filename,
then the device, the number zero
(this is essential), and finally the
load address.

SET CURSOR POSITION -
SYS1080,<0-24>,<0-39>

This is the last command, and it is
used to print text to a specific row
and column on the screen, eg.
SYS1080,10,14 followed by
PRINT <text message> will print
the message on row 10, column 14,

These are all the new commands
that are available and if you have a
look at the DEMO program provid-
ed it should give you some idea of
how to make use of them. The best
way to find out what can and cannot
be achieved is to experiment as
much as possible and see what
happens.

If for any reason you press the
RUN/STOP and RESTORE keys,

you should put the disk that con-
. tains the MCFILE program into the

drive, and type SYS686. This will
get everything back to normal with-
out losing any Basic program that
may be In memory. Do not use
SYS680 as this contains the NEW
command and any Basic program
will be lost.

Split loyalties

The problems that prevent using the
memory move or fill commands
with a raster interrupt running relate
to the operating system ROMs.

To set the scene, the raster inter-
rupt comes into operation at the
specified screen line, either turning
on or off the bitmap as necessary.
The routine then exits via the nor-
mal interrupt routine handler at
$EA3I to ensure correct Basic oper-
ation with keyscan. So far so good.

The MEMORY MOVE com-
mand requires access to the RAM
under the Basic and Kernal ROM:s,
so these are both switched out. Inter-
rupts cannot now be allowed to
occur since the Basic interpreter is
no longer in memory. If the
MEMORY MOVE command is
running, the interrupt flag is set so,
if the routine runs for longer than
1/50th of a second (the time it takes

MNEW MEMORY MAP
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for the raster to scan a complete
screen), the raster interrupt will be
held up. When the MEMORY
MOVE command is finished the
interrupt flag is cleared and the
raster interrupt can now occur. Un-
fortunately, the raster display will be
frozen during the MEMORY
MOVE interrupt giving a full high
resolution screen or a full normal

LISTING

screen. Either way the result is a
mess!

The only way round this problem
is to avoid using the two commands
together or simply switch the raster
off before using the MEMORY
MOVE command and switch it back
on again afterwards using the rou-
tines provided.

All the above also applies to the

MEMORY FILL command because
memory has been saved by using
some of the subroutines of the
MEMORY MOVE command.

Finally, if you want to load the
program without the menu system,
type LOAD“MCLOAD”,8,1 and
then SYS680. To get the demo pro-
gram type LOAD“DEMO™,8 then
RUN.

— 57 S0 REM THE SCREEN WILL FLASH 188, 255, 169, 0, 32,213, 255, 169
AND THEN THE SAUVE WILL OCCU 211,133,223
- R AUTOMATICALLY BE 150 DATA 43,169,14,133,44,16
| s, 06 B0 : 5.0,141,210, 14, 32,30,5,169,1
7C 70 : 47,32, 1352
: 25 BO BL=%:LN=50:SA=680 26 160 DATA 210,255,96,169,4,13
R e CF S0 FOR L=0 TO BL:CX=0:FOR D= 3,188,163,78,141,118,2, 169, 6
0 TO 15 9,141, 120,20/4
50 100 READ A:CX=CX+A:POKE Sa+L |4D 170 DaTa 2,169,87,141,121,2,
#16+D, A: POKES3280, A:NEXT D 169,13,141,122.2,96,77,67,70
38 10 REM MCLDAD 55 110 READ A:IF A><CX THENPRIN 73,1352
0 20 REM THIS PROGRAM LOADS AN I"ERROR IN LINE”;LN+(L*10):S |FS 180 DATA 78,69,0,0,0,0,0,0,0
D SAUES THE MCLOAD FILE TOP .0,0,0,0,0,0,0,145
56 30 REM TYPE THIS IN AND SAUE | FB 120 NEXT L:READA:POKE760,A:R | ES 150 POKE1S3,168:POKE1S4,2:P0
1T TO TAPE OR DISK AS "MCLO EADA: POKE761, A KE174,251: POKE175, 2
AD.BAS” CE 130 DATA 32,174,2,76,219,2,1 | 74 =200 POKE1B7,7:POKE188,8: POKE
8B40 REM INSERT YOUR MASTER TA 69.2,162,8, 160, 1, 32, 186, 255, 183,6: POKE166, 8: REM POKE 185
PE OR DISK AND RUN MCLOAD.BA 169, 1649 .1 FOR CASSETTE
s ES 130 DATA B,1G2,244,160,2,32, | 27 210 POKE18S,0:SYS62954
BRIBRAN R MEFILE 76,14,14,76,48,14,76,175, 14, 201,201,144,3,76,72,178,84, 1
a6, 980 BS, 20, 1627
OB 150 DATA 95,965,120,173,14%,22 | 68 250 DATA 10S,50,141,112,4,16
35 10 REM TYPE IN THIS PROGRAN 0,41,25'4, 141, 14, 220,173,17,2 §,100,141,113, 4%, 96, 169,0, 141
AND SAUE ON A SPARE TAPE OR 08,41, 127, 1955 112, 4, 1461
DISK AS "MCFILE.BAS” OF 1B0 DATA 141,17,208,169,0,14 | 7a 260 DATA 141,113,%,96,162,32
E5 20 REM BEFORE RUNNING PLACE 1.18,208, 169,114, 141,20, 3,16 168,224,133, 252,168,0,133, 2
THE DISK OR CASSETTE WITH MC 8’4, 11,1663 51,168, 145, 2192
LOAD INTO THE SAUE DEUVICE 36 170 DATA 21.3.173,26,208,9,1 | BB 270 DATA 251,200,208,251,230
81 30 REM IF USING CASSETTE, EN ‘141,286,208 ,88,96,0,0,0,0,10 _252, 202,208, 246, 96, 162, 4, 16
SURE IT IS SET TO THE END OF 00 g.196, 133, 252, 3060
HCLOAD g4 180 DATA 0,0,0,0,0,0,163,1,% | B8 280 DATA 163,0,133,251,168,1
15 40 REM AND MAKE SURE THAT LI 4.25,208,240,21,173,113,4, 99 65,254, 145, 251 , 200, 208, 2851, 2
NE 100 HAS BEEN CHANGED 8 30,252, 202, 208, 3087
CE S0 REM RUN MCFILE.BAS CB 150 DATA 201,0,240,3,76,145, | D2 230 DATA 246,96,120,173,2,22
51 B0 BL-18% :LN=50 :SA=36E6 4 76,174,%,173,25,208,9,1, 14 1,8,3,141,2,221,173,0,221,41
4 1. 1480 ,252, 1921
A2 70 FOR L=0 TO BL:CX=0:FOR D= DS 300 DATA S,0,141,0,221,169,1
0 TO 15:READ A:CX=CX+A B,141,24,208,169,1856, 141,136
65 B0 POKES3280,A:POKE SA+L*16+ 2,168, 1744
D,A:NEXT D 40 310 DATA O,133,251,169,200,1
51 90 READ A:IF A><CX THENPRINT 33,252, 169, 0, 133, 253, 169, 208
PERROR IN LINE”;LN+(L*10):ST 133, 354, 165, 2622
oP 15 320 DATA 1,41,251,133,1,160,
2E 100 NEXT L:REM IF USING CASS 0,177,253, 145,251,230, 253, 23
ETTE, INSERT POKE 38718,1 HE | 70 200 DATA 25,208,76,48,234,16 0,251,165, 2542
RE 3 B, 44,24,208,208,22,173,17, | A0 330 DATA 251,208,244,230,252
B7 101 SYS39639 208, 9, 1682 230, 254, 165, 254, 201, 216, 208
S8 110 DATA 76,30,5,76,62,%,76, | SB 210 DATA 32,141,17,208,169,2 ‘234 1B5,1,9,3122
B8, 14, 76,203,4,76,147,14, 76, 6,141 24,208,173,112,4,141,1 (61 340 DATA 4,133,1,88,96,173,1
1007 8’ 208,76, 1698 04,4240, 19,173, 107, 4,208, 11
77 120 DATA 161,1%,76,240,%,76, | 9A 220 DATA 13%,%,173,17,208,41 169, 1534
B.5.76,123, 14, 76, 144,9, 76, 16 223,141,17,208, 169,196,141, [ C6 350 DATA 0,141,4,212,141,104
31263 . 136.2, 169, 1979 4.76,137,5,208,107,4, 173, 10
oF 130 DATA 7,76,111,6,76,124%,1 | 38 230 DATA 18,141,24,208,163,0 5,4, 1423
0.76,117,10,76, 186, 5, 76, 252, “141,18,208,32,113.5,76,134, | BB 360 DATA 240,19,173,108,%4,20
12, 1220 4,32,1323 8,11,169,0,141,11,212, 141, 10
Em 140 DATA 76,25,12,76,186,12, | 14 240 DATA 91,6,165,20,240,21, 54,76, 1622
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61

54

2B

it

1F

11

ay

0oc

BB

CE

50

86

CF

34

g8

3E

B4

32

&8

16

=

7B

370 DATA 161,5,206,108,4%,173
,106,4,240,19,173, 108, 4, 208,
11,169, 1700

380 DATA 0,141,18,212,14%1,10
6,4,76,185,5, 206, 109, 4, 95, 32
,91, 14286

380 DATA 6,165,20,240,4%,201,
4,144, 3,76,72,178, 165, 20, 168
,13B, 1602

400 DATA 140,111,%,201, 3,240
,20,201,2,240,8, 169,0, 141,11
0,4, 1594

410 DATA 76,236,5,169,7, 141,
110,4, 76,236, 5, 169, 14, 141, 11
0,4,1503

420 DATA 32,91,6,32,228,13,1
41,24,212,32,91,6,32,101,6,1
74,1221

430 DATA 110,%,157,0,212, 32,
81,6,32,101,6,174,110,4,157,
1. 1197

440 DATA 212,32,91,6,32, 101,
6,17%,110,4%,157,5, 212, 32,91,
B,1271

450 DATA 32,101,6,174,110,4,
157,6,212,32,91,6,32,101,6,1
74, 1244

460 DATA 110,4,157,2,212, 32,
91,6,32,288,13,174,110,4%,157
,3,1335

470 DATA 212,32,91,6,32,101,
6,174,110,4, 157,4,212, 32,91,
5,1270

480 DATA 32,101,6,172,111,4,
153,107,4, 169,100,153, 104, 4,
98,32, 1348

490 DATA 253,174,32,138,173,
32,247,163,986, 165, 21,240, 3,7
6,72,178, 2083

500 DATA 165,20,96,32,91,6,3
2,108, 14, 165,20, 133, 168, 165,
21,133,1370

510 DATA 167,32,81,6,32,97,1
4,133,169,32,91,6, 165, 20, 240
,4,1299

S20 DATA 201,130,144,3,76,72
,178,133,82, 32, 91,6, 32, 240, 1
3,133,1S66

530 DATA 41,169,0,133,80, 165
,B2,133,81,169,1,133,170, 165
,B2,10, 1614

540 DATA S6,233,1,133,171,56
,833,1,133, 75,24, 165, 168, 101
,81,170, 1801

550 DATA 165,167,105,0, 168,82
4,165,169, 101,680,176, 3, 32, 14
1,7,84,1527

S60 DATA 165,168,101,80,170,
165,167,105,0, 168, 56, 165, 165
229,81, 144,2133

S70 DATA 3,32,141,7,56,165,1
68,229,81,170, 165, 167,233, 0,
168,56, 1841

SB0 DATA 165,169,229,80, 144,
3,32,141,7,56, 165, 168, 229,80
,170, 165, 2003

S80 DATA 167,233,0, 168,24, 16
5,169,101,81,176,3,32, 141, 7,
230,80,1777

B7

cCC

as

EZ

1F

o1

BE

g

46

55

639

01

2l

B3

ED

DA

e

g {=]

EC

23

o4

D8

22

30

600 DATA 230,170,230,170,56, .
165, 75,229,170, 133,75, 176, 22
,5B, 169, 255, 2381

610 DATA 229,75,133,75,230,7
5,188,81,198,171,198, 171, S8,

165,171,229, 2455

620 DATA 75,133,75,24, 165, 16
8,101,80,170, 165, 167,105,0,1
BB, 24,165, 1765

630 DATA 169,101,81,176,3,32
,141,7,284, 165, 168,101,81,170
, 165, 167,1751

640 DATA 105S,0, 168,56, 165, 16
9,223, 80, 144, 3, 32, 141, 7,56, 1
B5, 168, 1688

650 DATa 229,80,170, 165, 167,

233,0, 168, 56, 165, 169, 229, 81 ,

144, 3,32, 2091

EE0 DATA 141,7,S6,165,168,22
9,81,170, 165, 167,233,0, 168, 2
4,165, 169, 2108

670 DATA 101,80,176,3,32, 141
,7,165,80,197,81,176, 3,76, 18
2,6, 1506

EB0 DATA S6,201,200,176,17,1

33,253,192,0,240,4, 224, 64,17
6,7,134,2117

690 DATA 251,132,252, 32, 180,

8,96,32,91,6,32, 108, 14, 165, 2
0,133, 1554

700 DATA 167,1B5,21,133, 168,

32,91,6,32,97, 14,133, 169, 32,

91,8, 1357

710 DATA 32,109, 14,165,21,13

3,76, 165,20, 133,75,32,91,6, 3
2,97,1201

720 DATA 14,133,151,32,91,5,

32,240,13,133, 41,56, 165, 75,2
23,167, 1578

730 DATA 133,170, 165, 76, 229,

168,133,171,176,20, 165,170, 7
3,855, 133, 170, 2407

740 DATA 230,170, 165,171,73,

255,133,171, 165,170,208, 2, 23
0,171,56, 165, 2535

750 DATA 151,229, 169,133, 38,

176,6,73,255, 133, 38, 230, 38, 1

65,171,208, 2213

760 DATA 6,165,170,197,38, 14

4,66, 165, 76,197, 168, 144, 34, 2
08,B, 165, 1949

770 DATA 75,197,167, 144,26, 1

65,151,197,169, 144,11, 169, 10

0,133,77, 169, 2094

780 DATA 0,133,78,76,157,8,1

69,0,133,77,133,78,76,157,8,

165, 1448

790 DATA 151,197,169,144,9,1
69,100,133,77,133,78, 76,157,

8,169,0,1770

B00 DATA 133,77, 169,100,133,

78,76,157,8, 165,151, 197, 169,

144, 3%, 165, 1956

810 DATA 76,197,168, 14%,19.2
0B,6,165,75,1897, 167, 144,11,1
69,100,133, 1878

B20 DATA 39, 1E9,0,133,40, 76,

22,9,169,0,133, 39, 133,40, 76,

22,1100

B30 DATA 9,185,76,197, 168, 14
4,15, 165,75, 197, 167, 144, 9, 16
9,100,133, 1833

B40 DATA 39,133,40,76,22,9,1
69,0,133,38, 169, 100, 133,40, 7
6,22, 1200

0s

01
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oo

3F

OE

30
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DOE
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A8

D2

BE

Ac

8Cc

S5

EE

a7

ECF

70

49

o7

850 DATA 9,165,171,74, 165,17
0,108,133,81,169,0,133,62,13
3,79,133, 1803

B60 DaTm B0,32,12E,9, 165,78,
208, 11,230, 167, 165, 167, 208, 1

5,230, 168, 2059

870 DATA 76,201,8,198, 167, 16
5,167,201, 255, 208, 2, 198, 168,
SB, 165,81, 2316

BB0 DATA 229,38,133,61,165,8
2,233,0,133,82, 176, 38, 165, B1
, 73,255, 1964

890 DATA 133,81,230,61,165,8
2,73,255,133,82, 165, 77,208, 5
,198, 169, 2137

S00 DATA 76,241,8,230, 163,56
,165,170, 229,81, 133,81, 165, 1
71,229, 82, 2286

910 DaTa 133,82,165,80,197,1
71,208,7, 165,79, 197, 170, 208,
1,96,230,2189

920 DATA 79, 18S, 79,208, 2,230
,B80,76,173,8, 165,38, 74, 133, 8
1,169,1760

930 DATA 0,133,82,133,79,32,
126, 3, 165, 40, 208, 5, 230, 169, 7
6,47,1534

940 DATA 9,188,189,56, 165,81
,2289,170,133, 81, 165, 82, 289, 1
71,133, 82,2153

850 DaTa 176,52, 165,81, 73,25
5,133,81,230,81, 165, 82, 73, 25
5,133,82,2117

560 DATA 165,39,208,13,198,1
67,165, 167,201,255, 208,13, 139
8, 168,76, 101, 2342

870 DATA 9,230,167, 165:167,2
o8, 2,230, 168, 56, 165, 38, 229, 8
1,133,81,2129

980 DATA 165,82,233,0,133,82
,165,79,197, 38,208, 1, 95, 230,
79,76, 1864

930 DATA 33,9, 165, 168,133, 25
2,165,167,133,251, 165, 169, 13
3,253, 32, 180, 2408

1000 DATA 9,96,0,0,32,91,6,3
2,108,14, 165, 20, 133, 251, 165,
21,1144

1010 DATA 133,252,32,91,6,32
,97,14,133, 253, 32,91,6, 165, 2
0,201, 1558

1020 DATA 3,144,3,7E,72,178,
133,41, 165,251,41,7, 170,56, 1
63,0, 1509

1030 DATA 133,90, 106,202, 15,
252,133,89, 165,251,41,248, 13
3,92, 165,253, 2369

1040 DATA 74,74,74,133,91,74
,102,90, 74, 102,90, 101,91, 133
,91, 165, 1559

1050 DATA 253,41,7,101,950,10
1,92,133,90, 165,91, 101,252, 1
05,224,133,1973

1060 DATA 51,120, 165,1,41,25
3,133,1,165,41,240,40,201, 1,
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240, 22,1755

25 1070 DATR 160,0,177,90,36,89
,208,7,169,0,133,2,76,109, 10
, 168, 1435

AC 1080 DATA 100,133,2,76,109,1
0,160,0,177,90,5,89, 145,90, 3
2,50, 1268

92 1090 DATA 10,76,109,10,160,0
,S6, 169, 255,229,89,133,89,17
Foa0L, 37 TaEs

02 1100 DaTa B9,145,90,76,109,1
0,169,0,133,90,133,91, 165,25
3,441,248, 1842

EE 1110 DOATA 133TEE,133;EU;10,3
g,91,10,38,91,24,101, 982, 133,
a0, 165, 1331

AS 1120 DATA S1,105,0,133,91,24
,169,0, 101,90, 133, 50, 24, 169,
196, 101, 1517

F7 1130 DATA 91,133,891, 165,252,
74 165,251, 106, 74, 74, 168, 165
, 254, 145, 90, 2298

&A 1140 DATA SE,165,1,9,2,133,1
1EE,EE.IEE,1DD,133,171,?E,IE
8,10, 1378

7E 1150 DATA 169,0,133,171,32,9
1,6,32,109, 14, 165,20, 133, 167
, 165,21, 1428

s1 1160 DATA 133, 168,32,91,6,32
.87,14,133, 169, 32,91,6, 32, 24

---0,13, 1283

89 1170 DATA 133,75,201,0,208,7
169, 100,133,76,76,173,10,16
9,0,133,1663

17 1180 DATA 785, 165,171,240,52,
32,91,6,169,0,133,252, 165,21
,240,3,1816

4D 1190 DATA 78,72,178,165,20,1
0, 38,252, 10, 38,252, 10, 38, 252
,133.851,1785

E4 1200 DATA 24,169,0,101,251,1
33,251, 169,200,101,252,133,2
52,160,0,177,2373

o2 1210 DATA 251,153,94,0,200,1
92,8,208,246,1658,0,133,170,1
65,167,133,2268

AD 1220 DATA 251,165, 168,133,285
2,165, 169,133,253, 169, 2, 133,
41,32,189,11,2276

c4 1230 DATA 165,2,197,76,208,2
0,165,75,133,41,32,172,11,18
8,251,165, 1911

F4 1240 DaTA 251,201,255,208,2,
198, 252, 76, 245, 10, 165, 167,13
3,251, 165, 168, 2747

B4 1250 DATA 133,252,230,851,16
5,251,208, 2,230,852, 169,2,13
3,41,32,199, 2550

o4 1260 DATA 11,165,2,197,76,20
8,10,165,75,133,41,32,172,11
, 76,30, 1404

B4 1270 DATA 11, 165,170,208, 34,
165, 167,133,251, 165, 168,133,
252,198,253, 169, 2642

A5 1280 DATA 2,133,41,32,199,11
,16S,2,197,76,208,3,76,8, 11,
168,1327

SE 1290 DATA 100,133,170,1BS,16
9,133, 253, 165, 167,133,851, 16
5,168, 133,252,230,2787

g3 1300 DATA 253,169,2,133,41,3
2,199,11,165,2,197, 76,208, 3,
76,2, 1569

g2 1310 DATA 11,98,165,253,201,
200,176, 8, 165, 252, 240, 28,201

7B

=

4C

&0

Fa

g2

BB

7B

38

oA

85

06

gt

EC

AF

ne

OE

FB

]

ED

=19]

$1

,1,240,18,2855

1320 OATA 165,75,240;5,169,1
oo, 76,151,11,169,0,133,2,163
,100,133, 1638

1330 DATA 79,96, 165,251,201,
64,176,238, 32,180,9,169,0,13
3,79,96,1962

1340 DATA 165,171,240,206, 32
240,11, 165, 78, 240, 8, 165,75,
133,41, 32,2002

1350 DATe 126,11,96,169,0,13
3,41,32,186,11,86, 32,1826, 11,
165, 79, 1254

1360 DATA 208,4, 165,171,208,
1,96, 165, 75, 208, 251, 32,240, 1
1,165, 2, 2002

1370 DATA 197,78,208,11,165,
2,201, 100,240,236, 169,100,13
3,2,96, 169, 2107

1380 DATA 0,133,2,98, 165,253
41,7,170,181,9%,133,77,185,
251,41, 1808

1390 DATA 7,170,56,169,0,106
,2082,16,252,133,89,165,77,37
,89,201,1769

1400 DATA 0,240,5,189,100,13
3,78,96,169,0,133,78,96,32,9
1,6, 1426

1410 DATA 165,20,72,165,21,7
2.32,91,6,165,20,72,165,21,7
2,32,1191

1420 DATA 91,6,160,3,104,153
,87,0,136, 16,2489, 165,20,5,21
,240, 1468

1430 DATA 67,165,98,197,100,
144, 65,208, 6, 165,97,197,99,1
44 57, 216,2085

1440 DATA 24,165,97,101,20,1
33,97, 165,98, 101,21,133,98,8
4, 165,99, 1541

1450 DATA 101,20,133,98, 165,
100,101,21,133,100,32,170, 12
,198, 100, 198, 1683

1460 DATA 98, 160,255,177,99,
145 97,152,208, 4,198,100, 198
,98, 136, 32,2157

1470 DaTA 157,12,208,233,32,
178,12,96,32,170,12,160,0,17
7,99,145, 1729

1480 DATA 97,200,208,4%,230,1
oo, 230,98, 32, 157, 12, 208, 240,
32, 178, 12, 2038

1490 DATA SB, 165,20,208,2,19
g, 21,198,20,165,20,5,21,96,1
20,165, 1520

1500 DATA 1,41,252,133,1,96,
165,1,9,3,133,1,88,96, 32,91,
1143

1510 DATA B, 165,20,782,165,21
,72,32,91,6, 165,20, 72, 165,21
, 72,1165

1520 ODaTA 32,91,6,165,21,208
~37,166,20, 104,133,21,104,13
3,20,104, 1365

1530 DATA 133,98,133,100,104
.133,97,133,93,230,97,208, 2,
230,98, 160, 2055

18

a7

IFF

BE

o7

FAa

52

FB

il

o8

70

57

i f

e

Fi

ic

FA

ar

2B

11

A

(23]

BF

CC

4F

1540 DATA O, 138,145:99,32,15
7,12,240,6,76,132,12,76,72,1
78,96, 1471

1550 DATA 32,91,6,165,20,201
,8,144,3,76,72,178, 141,227, 1
3,32, 1403

1580 DATA 252,13,32,91,6,382,
240,13,208,10,173,21,208,45,
22E, 13, 1583

1570 DATA 141,21,208,96,32,9
1,6,32,101,6,174,227,13, 157,
48,199, 1752

1580 DATA 32,91,5,32,228,13,
174,227,13,157,39,208,32, 91,
6,174, 1523

1580 DATA 227,13,138,10,170,
141,227,13, 165,20,157,0, 208,
165,21,840,1915

1600 DATA 12,173,16,208,13,2
25,13, 141, 16,208,76,98,13,17
3,16,208, 1609

1610 DATA 45,226,13,141,1E,2
0B, 32,91,6,32,101,6, 174,227,
13,157, 1468

1620 DATa 1,208,32,91,6,32,2
40,13,208,12,173,89,808,45,2
26,13, 1537

1630 DATA 141,29,208,76,139,
13,173,29,208,13,225,13, 141,
29,208, 38, 1677

1640 DAaTa S1,6,32,240,13,208
,12,173,23, 208,45, 226,13, 141
,23, 208, 1662

1650 DATA 76,168,13,173,23,2
08,13,285,13, 141,23,208,32,9
1,6,32, 1445

1660 DATA 240,13,208,12,173,
28,208, 45,226, 13, 141, 28, 208,
76,197,13, 1829

1670 DATA 173,28,2808,13, 225,
13,141,28,208,32,91,6, 32, 228
,13, 141, 1580

1680 DaTa 37,208,32,31,6, 32,
228,13,141,38,208,173,21,208
,13,285, 1674

1690 DATIA 13,141,21,208,96,0
.0,0,165,20, 201, 16, 144, 3, 76,
72,1176

1700 DATA 178, 165,20, 96, 165,
20,201,2,144,3,76,72,178, 165
,20,96, 1601

1710 DATA 168,200,56,168,0,4
2,136,208,252, 141,225,13, 73,
255, 141, 226, 2305

1720 DATA 13,96,32,253,174,3
2, 212,285,32,91,6,165,20,72,
165,21, 1609

1730 DATA 72,38,91,E,166,20,
164,21, 104,133,21,104,133,20
,168,20,1276

1740 DATA 32,216,255,96,32,2
53,174, 32,212,285,32,91,6,16
3,0, 166, 1991

1750 DATA 20,164,21,32,213,82
55,86, 285, 120, 169,49, 141, 20,
3,169,234, 15831

1760 DATA 141,21,3,173,26,20
8,41,254,141,26,208,173,14,2
20,9,1, 1658

1770 DATA 141,1%,820,88,596,1
65,20,201,200,144,3,76,72,17
8, 165,20,1803

1780 DATA 96, 165,21,240,9,16
5,20,201,64, 144, 3,76,72,178,
98,32, 1582

YOUR COMMODORE SERIGUS USERS GUIDE
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LISTING >
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1C 1730 DATA S51,6,32,288,13,10,| 85 1850 DATA 252,133,174,133,19 55,1659,8,75,61,155,200,208,2

19,10, 10133 25y 3n. 91 5. 32, 3,168,3,133,175,133, 194, 169, 45,328,207, 2146
228,1186 215,133,252, 169, 2630 895 1900 DATA 255,240,251,201,49
01 180D DAaTA 13,24,101,254,133, | A1 1860 DATA 154,133,253, 160, 0, 220, 4,.201,.56,48,230,41,15,1
Ead 86,1 73,17,208, 9,38 1491 1 177,850,145, 174,230, 250, 208, 33, 1BE, 76, 2226
7,208, 169, 1848 14 1210 DATA S34%.2845.147 .17 .17,
CE 1B10 DATA 26,141,24,208,95,1 73,78,80,85,84,32,68,69,686,7
73,17 . 208,41 223,141, 17,208, 3,67, 1455
163, 18,141, 1851 47 1320 DATA B9,32,78,85,77,66,
EF 1B20 DATA 24,208,936,32,91,6, 69,82,13,17,67,65,83,61,49,3
165,21, 208,825, 165, 20,201, 25, g,830,251,230, 2847 2,945
176,19, 1482 EC 1870 DATA 174,208,2,230,175, FA 1930 DaTaA W28, 68,73, 83,75,
CO 1830 DATA 72,32,91,6,104,170 165,250,197, 252, 208, 234, 165, 61,32,56,32,79,82,32,57,58,4
yAB5 21 .,208,9, 164, 20,192, 40, 251,197,253, 208, 3169 5,912
176,3, 1473 AS 1BB0 DATA 288,169,114,133,18 | E1 1940 DaTa 32,0,77,67,70,73.7
E4 1B40 DATA 75,240,255,76,72,1 7,168,155,133,188,169,6,133, 6,63,0,0,0,0,0,0,0,0,464
¥8,0,169,0,133,850,169, 144, 1 183,169,0,133, 2269 50 1350 DATA 0,0,255,255,2855,25
33,251,169, 8315 DB 1830 DATA 185, 1E9,0,32,144,7 5,855,0,0,0,0,0,0,0,0,0,1275
CO 260 PRINT"CCLEI":GOTO430 JdA 560 PRINT"CCLRI™:GOTOBSD
PROGRAM: DERO 32 270 REM DATA IN FORM OF (ROW | AB S70 FOR F=1 TO 200
, COLLIMN, "TEXT"2 1B 580 5YS1029,F:REM SCREEN SFL
YA 10 RER == EXAMPLE]1 #*= CF 280 DATA | Sr s e sl e i 1T
CA 20 PRINT"CCLE,DOWN] MOVE MEM| 3E 250 DATA 7,3,"[5-,5PC20,5-1" | D2 590 NEXT
ORY FFOM CHARACTER SET™ OE B00 FORR=200 TO 1STEP-1
S0 30 PRINT"™ STARTING AT 51200 BE 300 DATA B,3,"CS5-1 THIS IS A | F2 B10 5YS51029,R
($SCHOOD) TO THE" N EXAMPLE L[5-1" EC B20 NEXT
(58 40 PRINT" BITMAF SCREEN AT 5| 38 310 DATA 9,9, "[S-,S5PC20,5-1" | 45 B30 G0OTOS30
7344 (SEOO0D1" B4 B40 REN #** EXAMPLE3 *=
E2 50 PRINT" IN BLOCKS OF 8. IE|S5E 320 DATA 10,9, "[5-1 OF WRIT | OB &50' PRINT"CDOWN]I USE MEMORY
.L1 CHARACTIER2™ ING TEXTLSPC3,5-1" FILL COMMAND TO COLOUR™
20 B0 PRINT” THEN FILL REMAININ| 07 330 DATa 11,9,"[5-,S5PC20,5-1 |C3 660 PRINT” PARTS OF BITHAP A
G SCREEN WITH” H NO THEM USE IT"
B0 70 PRINT™ CHARACTER NO. 127. | 60 340 DATA 12,3,"[S-] I0 A BIT | AC EB70 PRINT” TO CLEAE PART OF
. HAP SCREEN L[S5-1" THE SCREEN, ™
AF B0 GOSUBES90:REM GET ANY KEY | 31 350 DAIA 13,8,"[5-,5PC20,5-1 | 98 EBOD PRINT" PRESSING ANY KEY
TO CONTINUE " | T0D GET NEXT PARI"
AA 80 S¥YS1044,2,10:REM SET COLO | 66 360 DATA 14,9, "C5=1 USING T | 37 B30 FRINI" OF DEHD.”™
URS RED ON L/RED HE MERORY ELS5-3" AS 700 GOSUBE330
1C 100 SYS1038:5YS1041:REH CLEAa | DBE 370 DATA 15,9, "[5-,5PC20,5-] | C4 710 S¥S1041:REM COLODUR BITHA
R AND COLOUR BITMAP . P
BEE 3B0 DATA 16,9, "C[S-,SPCYIMOVE | 27 720 SYS1032:REM BITHAP ON
cornmAaND.CSPC3,5-1" 2B 730 GETAaS%: IFAS=""THEN730
-C5 380 DATA 17,9, "[S-,SPC20,5-1 |EA 740 5YS1044,0,5:REM SET COLO
" URS
30 400 DATA 18,9, "[SJ,5*20,5Kk]1" |D7 750 C=PEEK(254):FFH 254 IS T
HE CURRENT COLOUR
71 410 DATA 256,256,”":REM END |26 760 SCREEN=1024+49152+(5%40)
B3 110 5Y51032:FEM BITHRP ON OF DaTa :REM SCREEN ADDRESS IMN BANK
40 120 READ ROW,COL,RS 20 420 REM *=® EXAMPLED % 3 + 5 LINES DOWN
EE 130 IFROW=2S55THEN230 DA 430 PRINT"CDOWN] USING THE & | 76 770 NO=15%40:REM NOD=NUMBER O
09 140 FOR C=1TOLENC(RS) BOUE BITHAP™ F LINES * 40 CHARACTERS TO T
BO 150 SBM=S57344+(ROW*320)+(COL | BE 440 PRINT® HERE 1S AN EXAMFL HE LINE
*B):REM POSITION ON BITHaAP E OF USING”
3C 180 CHE=MID$(R%,C,1J:CHAR=AS | 66 450 PRINT®" THE SPLIT-SCREEN
CCCHS ) COMMAaND TO®
5B 170 IFCHAR»=BE4THEMCHAR=CHAR- 49 4680 PRINI™ ROLL THE BITHaP U
B4:REM CONUERT ASCII P AND DOWN"
Cl 180 IFCHRR*>=SETHENCHAR=-CHAR- | OF 470 PRINT® THE SCREEN.”
BE4:REM TO CBM OISPLAY B0 480 PRINT® PRESS ANY KEY TO FO 780 SYEIU?I,SEREEN,NG,E
DE 130 CN=51200+(CHAR*8):REN WH END DEMO, ™ AR 730 GETAS: IFAS=""THEN730
ICH CHARACTER TO PRINT EA 490 GOSUBZ930 C5 BO00 BITHAP=S57344+(320%*5): NO=
4~ 200 SYS1068,5BM,CN,B:REM HOV | 59 S00 S5YS1023:REM RASTER INTER 320*15: REN CLEAR 15 LINES S
E MEMORY FROM CHARACTER SET RUPT ON LINES DOWN
0 BITHAP 97 510 SYS51041:REH COLOUR BITHA | OE 810 SYS51071,BITHAP,NDO,D: REH
B?7 &£10 COL=COL+1:MNEXT P FILL MEMDRY WITH cOJ
E4 =220 E0T0120 SC 520 5¥51029,1:REH SET BITHAP | S4 820 GEIaS%: IFAS=""THEN820
D0 230 5¥51059,25,100,1,1287:5Y5 AT TOP OF SCREEN D1 B30 SYS1035:REM BITHAP OFF
10589,300,100,1,127:REM FILL C3 530 GETAS: IFAS=""THENS7O B3 B840 PRINT"CCLRI1™
BITHAP 32 540 5¥S1029,0:REM SPLIT SCRE |0R B850 FEM ** EXAMPLEY #=
SE 240 GETAS: IFAS=""THENZ240 EN OFF AE B60 PRINT"CDOWN] NOW FOE SOM
88 250 S5YS1035:REn BITH&P OFF BC 550 5YS51026:RENM RASTER OFF E LINE DERWING DEHMOS™

OMMODURE SERIOUS USERS GUIDE _
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LISTING

870 GOSUB2990: POKES3280,0

880 SYS1044,7,0:5YS1041:5YS1
0368:REM SET COLOUR, COLOUR A
ND CLEAR BITHAP

8S0 SYS1032:REM BITHMAP ON
900 FOR X=0TD31SSTEPS

810 SYS10S0,X,0,X,189,1:REN

DRAW LINE COMMAND

820 NEXT

930 FORY=0TO1S9STEPS

940 SYS1050,0,Y,319,Y,1:RER
1=PLOT

950 NEXT

S50 FORD=0TO31SSTEPY

970 B=319-D

980 SYS1050,D0,0,B,199,1

930 MNEXT

1000 FORD=0TD199STEP3

1010 B=133-D

1020 SYsS10S0,0,B,319,0,1
1030 MEXT

1040 FORD=0TO1S9STEP3

1050 B=199-D

1060 SYS10S0,0,D,319,B,0:REN
0=UNPLOT

1070 MEXT

1080 FORD=0TO319STEP4

1080 BE=319-D

1100 SYS1050,B,0,D,199,0
1110 NEXT

1120 GETAS: IFAS=""THEN1120

1130 SYS1035:PRINT”CCLRI”
1140 REM *% EXAMPLES **

1150 PRINT”CDOWNI NOW FOR SO

ME CIRCLES™®

1160 BOSUB2SS0

1170 SYS1044,4,3:5YS1038:SYS

1041 - 5¥Y51032

1180 FOR R=1TO123

1190 SYS1053,160,100,R,1:REN
CILCLE COMMAaND C1=PLOT)

1200 NEXT

1210 FOR R=129TO1STEP-2

1220 SYS1053,1B0,100,R,0:REMN
O=UNPLOT

1230 NEXT

1240 GETAS: IFAS=""THEN1240
1250 POKES32B0,6

1260 SYS1044, 1%, 7:5Y51041
1270 SYS1038:REM CLEAR BITHA
F

1280 FORD=1TO100O

12890 S¥sS1053,0,0,0,1

1300 NEXT

1310 FORD=1TO100

1320 A=133-D

1330 5YSi053,D0,A,0,1

1340 NEXT

1350 FORD=1TO100

1360 X=319-D:¥=133-0

1370 S¥S1053,%,Y,0,1

1380 NEXT

1350 FORD=1TO100

iupn X=318-T

1410 SYS1053,%,0,0,1

1420 NEXT

1430 GETAS: IFAS=""THEN1430
1440 FORD=100TO1STEP-2
1450 X=319-0

1460 SY¥S1053,X,D0,0,0

1470 NEXT ;

1480 FORD=100TO1STEP-2
1490 X=315-0:¥=133-D0

1500 SYS10S53,X,¥.D.,0

82

OE
FF

18
BE
Ba
B2
FS
BE
BB
3a
=)
sn
43

3F
21

4D
57
18
Al

75

F2

oc
=11

oc

Fa
D1

24

JE

1510
1520
1530
1540
1550
1560
1570
1580
1580
16800
1610
1620
1630

NEXT :
FORD=-100TOD1STEP-2
A=183-0
SYS10S3,D,A,D0,0

NEXT
FORD=100TO1STEP-2
§Y¥S1053,D,D,D,0

NEXT

GETAS: [FAS=""THEN1530
S¥S1035: PRINT”LCLRI”
SYS1035: PRINT”CCLR1"”
REM %% EXAMPLEE #»
PRINT"CDOWN] DRAW SOME

SHAFES ON SCREEN .AND™

1640 PRINT™ USE THE FILL AND
PATTERM FILL COMMANDS,"
1650 PRINT” FINALLY ERASING

EVERYTHIMNG AGAIN®

1660 GOSUBZ2330

1670 SYS104Y4,2,3:5YS51041:5Y5
1038 .

1680 SYS103:2

1680 M=1:REM 1=PLOT O=UNPLOT

1700 SYS1050,10,35,35,10,M:R
EM DRAW LINE COMMANDS

1710 SYsS10s0,35,10,60,35,M
1720 SYS10S0,60,35,35,60,M
1730 SYS10S0,35,60,10,35,M
1740 SYS1050,260,10,310,10,M

1750 S¥51050,310,10,310,60,M

1760 S5¥S10S0,310,60,2860,E60,M

1770 SY¥51050,260,60,260,10,M
1780
M
1730
M
1800
Mk
1810
M
1820

SYS1050, 260, 165, 285, 140
SYS1050, 285, 140, 310, 165
SYS1050, 310, 165, 285, 190
SYS1050, 285, 190, 260, 165
SYS1050, 10, 140, 60, 140, M

1830 S¥S1050,60,140,60,130,M

1840 S5Y51050,60,130,10,130,N

1850 SYS1050,10,130,10,140,M
1860 SYS1053,110,100,40,M:RE
M ORAW CIRCLE COMMANDS

1870 SYS1053, 160,50,40,M
18B0 SYS1053,210,100,40,M
1880 SYS10S3, 160, 150,40,M
1900 SYS1053,160,100,90,M
1910 SYS1056,110,100,M:REM F
ILL AREAS DF BITMAP

1920 5YS1056,160,50,M

1930 SYS10S6,210,100,M

1940 SYS10SE, 180,150,M

1950 SYS10S9,35,35,M,49: REN
FILL WITH PATTERN

1860 SYS10S9,285,35,M,50: REM
FILL NO'S REPRESENT

Fl
o2
53
£8
F8
aE
55
B
BB

B1

e2r

EE

17

GE

g3

cD

1970 SYS1058,285,165,M,51:RE

M ¢1,2,3,4) RESPECTIVELY
1980 SYS10S8, 35, 165,M,52: REN
SEE SCREEN DISPLAY CODES IN
USER GUIDE

1990 SYS1058,65,100,M,102
2000 SYS1053,255,100,M, 102

2010 SYS10S9,5,35,M, 102

2020 SYS51059,315,35,M, 102

2030 SYS10S9,315, 165,M,102
2040 SYS10SS,5,165,M, 102

2050 SYS10S9,160,100,M,102

2060 IFM=1THENSYS1068, 40360,

57344, 8000: REM STORE BITMAP
UNMDER BASIC ROM .

2070 GETAS: [FAS=""THEN2070
2080 1FM=1THENM=0:GOTO1700:R

EM SET MODE TO O=UNPLOT

2090 SYS1035:PRINT”[CLRI”

2100 REM ** EXAMPLE7 **

2110 PRINT”COOWN] MOUE THE P

REUIOUSLY STORED BITHAP”
2120 PRINT” ¢ SEE LINE 2130
IN ABOUVE DEMO)”

2130 PRINT” FROM THE STORAGE
SPACE UNDER THE BASIC”

2140 PRINT” ROM BACK INTIO TH

E BITMAP SCREEN”

2150 GOSUBES30

2160 SYS1041:5YS1032

2170 SYS1068,57344,40360, BOO
D:REM MOVE DATA

2180 GETAS: IFAS=""THENZ2180
2190 SYS1035:PRINT"LCLRI”
2200 REM #* EXAMPLES **

2210 PRINT"CDOWN] MOVE BITHA
P DATA TO MEMORY AT"

2220 PRINT® 24576 (S6000) AN
D THEN SAVE IT TO OISK”

2230 PRINT" THEN CLEAR BITMA
P AND LOAD THE SAUED"

2240 PRINT" DATA DIRECTLY IN
T0 THE BITHAP SCREEN”

2250 PRINT" AT 57344 (SE00O)

2260 PRINT™ PLEASE ENSURE TH

AT . THE DRIVE IS READY"

2270 PRINT” BEFORE CONTIMUIN

G WITH THIS DEMO."

2280 PRINT™ IF YOU WANT TO 5
KIF THIS DEMD PRESS <S»"

2290 BOSUB2590

2300 IF A%="S"THENZ330

2310 SYS1032:5Y51041

2380 S5Y51068,24576,57344,800

0:REM MOUE BITHAP DATA T0 ME

MORY STARTING AT 24576

2330 S5YS51038:REM CLEAR

B

2340 5YS1074, "DATA™,08,00,24%
576,32576: REM SAUE MEM. FROM
24576 TO0 24575+B000

2350 SYs1077,"DATA",08,00,57

344:REM LOAD DATA DIRECTLY I
NIO BITHAF

2360 GETAS: IFAS=""THENE3E0

2370 SYS1035:PRINT?CCLRI"™

2380 REM ®= EXAMPLES **

2390 PRINT"CCLR,DOWN] NOW FO

R A DEMONSTEATION OF THE SOU

ND™.

2400 FRINT"
COMMANDS ™

2410 GOSUB2990:POKES3280,0:F

BITHA

AND SPRITE SETUP

YOUR COMMODORE SERIOUS USERS GUIDE




LISTING -
OKES3281,0 0,0,3,65,0:REM UOICE 1 +S-1”H5%
63 2420 SYS1080,189,0:PRINT"LRUS | FC 2750 SYS1062,2,15,43,137,128| 06 3210 PRINT#2,51%" [S-,SPC18
OM, SPCE8, RUSOFF, SPC10, RUSON] ;855,0,0,33,100: REN VOICER ,5-1 OR STORAGE ARER"BSS
CRUSDOFF1" DE 2760 SYS1062,3,15,149,68,188| 01 3220 PRINT#2,51%" ([(S-,SPC18
88 2430 SYS1080,20,28:FPRINI"CC* ,255,0,0,129,100: REM UDICE3 ; 5—-1"B58
+SPCE,S5£17: REN PRINT AT ROW- | 09 2770 GOTOE730
21, COLUMN-283 70 2780 FIN=1:REM SIGNAL MO MOR
0A 2440 SYS51080,21,28:PRINT" CR E DATA SEE LINE 3550
VSON,CI, RVSOFF,CI6, RUSON,CI, | 7E 2790 RETURN
RUSOFF] * E1 2800 DATA 53,7,75,2:REM NOTE
BE 2450 SYS10B0,23,8:PRINT"CSPC DaTA
261" 4F 2810 DATa 23,8,75,1 DB 3230 PRINT#2,SI$” L[CQR,S*18,
05 2480 SYS51023:FIN=0:X=40:Y=25 | B? 2820 DATA 108,8,75S,2 CWl"BESS
: GOSUBPERD CS 2830 DATA 0,0,15,1 CD 3240 PRINT#2,SIS" [5-,5N18,
ES 2470 V1=-PEEK(1128):REM TEST | 98 EB40 DATA 54%,3,75,2 5-1"BSS
UOICEl BC 2850 DaTA 208,4,100,1 F9 3250 PRINT#2,SI8" [5-,5N18,
D3 2480 IF U1=-0 THENGOSUB2720:R | 46 2B60 DAaTa 53,7,50,2 5-31-UNUSABLE ¢ LIC, SID, I/0
EM IF OFF THEN REARD NEXT NOT | ED 2B70 DATA 23,8,50,1 EIC. 2"BS%
E DATA 30 2880 DATA 10B,6,50,2 81 3260 PRINT#2,SI$” (S5-,5N18,
47 2480 IF MC=2 THENS=D:REM USE | 5% 2890 DATA 0,0,10,1 S5-1"HSS
DELAY TO CONTROL SPRITE MOV | AB 2S00 DATA S4,3,50,2 73 3270 PRINT#2,SIS” [CQR,S*18,
EMENT BS 2910 DATA 208,4%,7S,1 CWI“BSS
B3 2500 X=X+(5/50):Y=Y+(5/75):R | 7B 2920 DATA 107,14%,20,2 44 3IZB0 PRINT#2,51%" (S-,SPC1BE
Ern LONGER NOTE PLAYS FASTER BB 2930 DATA 47,1E,20,1 , 5-1-CHARACTER SET (51200 -
SPRITE MOUES 72 £940 DaTa 216,12,20,2 5324B1(256 ";
12 2510 SYS51065,0,1,0,7,X,Y¥,1,1 | 9a 2950 DATA 0,0,5,1 OE 3280 PRINT#2,"CHARS. * 8 BYT
»1,1,NC:REM SPRITE SETUP COM | BE 2960 DATA 108,6,20,2 ES1”HSS
MAND S0 2970 DATA 159,9,40,1 91 3300 PRINT#2,5I%" ([5-,5PC18
DB 2520 IFFIN<>1THENZ2470:REM IF | F§ 2980 DATA 256,0,0,0 ,S-1"BS%
MORE NOTES 63 2390 5YS1080,23,8:REM SET CU | BC 3310 PRINT#2,SIS” C[CQ,S*18,
28- 2530 FORD=0TO10 RSOR AT 23 LINE, B CHARACTER Cw1-SPRITE POINIERS (51132 -
B0 2540 Y=Y+l S ALONG 511991 "BS%
16 2550 SYs1065,0,1,0,7,X,Y,1,1 | 84 3000 PRINT"CRVUSONIPRESS ANY | 71 3320 PRINT#2,SIS” ([CQO,S*18,
,1,1,0:REMSPRITE SETUP COMHA KEY TO CONTINUECRUSDFFI” CWl"ESS
ND BC 3010 GETAS: IFAS=""THEN3010 72 3330 PRINT#2,SI$" [5-,5PC18
BB 2560 NEXT : 59 3020 RETURN ,5-1-SCREEN MEMORY (50176 -
OC 2570 VU3=PEEK(1130):1F U3<>0T | 94 3030 REM **= HMEM/MAP aND COMM 51175)"BS%
HEN2570:REH WAIT TILL WOICE ANDS PRINTOUT == BE 13340 PRINT#2,SI$” (CO,5%18,
3 FINISHED PLAYING BC 3040 PRINT"CDOWN] THIS PART Cwl”BSS
OF 2580 SYS1086:REM TURN OFF IN OF THE PROGRAM FRINTS OUT” 1A 3350 PRINT#2,51%" [5-,SPC18
TERRUPT 76 30S0 PRINI" A MEMORY MAP AND ,5-1-DISPLAY SPRITE STORAGE
17 2580 GOSUBRS30 A LIST OF THE NEW" (0=-15) (49152";
AE 2E00 SYS1065,0,0 El 3060 PRINT" COMMANDS. SO IF | AC 3360 PRINTHZ2,” - 50175)"BSS
S2 2610 PRINT"CCLRI”:G0TO3040 ¥OU HAUE A PRINTER" FB 3370 PRINT#2,S1%" [CO,S5+*18,
FS 2620 FORD~OTOE3:READ A:POKEY | BE 3070 PRINT” MAKE SURE IT IS CWI1“BSE
9152+0,A: NEXT READY NOW," OF 3380 PRINT#2,S51%® [S-,5PC18
BC 2630 RETURN:REM PLACE SPRITE | 2C 3080 PRINT” IF YOU DON'T HAv ,8-1-SPRITE STORABE (128 SPR
o TR E A PRINTER THEN YOUu” ITES) "BSS
ot C2 3090 PRINI" WILL JUST HAVE T | sc 33so PRINT#2,51%" [S-,SPC18
: O REFER TO THE MAGAZIME" ,5-1"BS%
- S 17 3100 GOSUB2930 B2 3400 PRINT#2,SI$* [S-,S5PC18
DATA IN SPRITE 0 (49152-) AC 3110 DPENZ,'t:SIS$=CHRSC15):BS ;5-1 OR CHARACTER SETS (4)"B
20 2640 DATA 000,000, 000,000,000 S=CHRS(H) 55
0,000, 000, 000 28 3410 PRINT#2,S5I%" [5-,SPC1B
C3 2650 DATA 000,000,000,000,00 » 5-1"BSS
0,080, 000, 002 DF 3420 PRINT#2,SI%” [5-,SPC18
40 2660 DATA 1390,128,042,170,16 - »5=1 OR BITHMAP STORAGE (11)"B
8,170,170,170 EA 3120 PRINTI#2,CHRSC14)"[SPC13 S5
78 2670 DATA 170,170,170,238,23 INEW MEMORY MaR" 0% 3430 PRINT#2,S5I%" ([S-,SPC1B
8,238,187, 187 AE 3130 PRINI#Z,CHRSC14)1"[SPC12 ,5-1"BS%
88 2680 DATA 187,170,170,170,04 ,CY1E1I"SI% B6 3440 PRINT#2,SI%" [5-,SPC18
2,170, 168,008 FA 3140 PRINT#2 ,5-1 OR OTHER (409BD - 49151
Bl 2650 DATA 170,144,005.000,08 | DS 3150 PRINT#2,S51%” L[CA,S5*18, I"BS%
0,020,000, 020 CS1"BESS B8 3450 PRINT#2,SI$" [CO,S*18,
§7 2700 DATAa 016,000,004,084,00 | O4 3160 PRINT#2,SIs" [CO,S*18, CWl"BSS
0,081,000, 000 CWl-192 BYTES STORAGE"BS% 17 3460 PRINT#2,SI18" C[S-,SPC18
F7 2710 DATA 000,000,000,000,00 | F?7 3170 PRINT#2,SI%® (5-,SPC18 .S=1-TOP OF BASIC (40953)"BS
0,000, 00O, DOD ,S5-1"BSS ®
07 2720 READ LF,HF,D,MC:REM GET | 33 3180 PRINT#2,SI$" [5-,5PC1B| EC 3470 PRINT#2,51$” [S-,SPC18
NOTE DATA PLUS MULTICOL 2¢5 ,S-1"ESS ,5=1"B5%
EE LINE 35423 CE 3130 PRINT#2,S51$" [S-,SPC18| BE 3480 PRINT#2,51$" [S-,SPC18
BC 2730 IFLF=2SETHENZ7BO:REM TE ,S=1-BITMAFP SCREEN (57344 - ,5-1"BSS
ST FOR END OF DATA BE5344)"BSS 38 3490 PRINT#2,51%" [S-,SPCi8
SE 2740 SYS1062,1,15,LF,HF, 0,24 | AS 3200 PRINT#2,5I%"” [S-,SPC18 ,S—~1"BSS
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LISTING

AB

ShA

53

BO
E2

73

50
ED

AD

ic

B3

9B
45
86
BB
SE
FF

- i
SE6

BS
o7

11
06

SC
2R

a9

76
FC

ED

FC

3500 PRINT#2,SIS" [S5-,5N,SM
SN, 5M, SN, SM, SN, SM, SN, S, SN,
SM, SN, SM, SN, SH, SN, 51, 5-3"
3510 PRINT#2,SIS"[SPCIIMAIN
BASIC MEMORY - 37162 BASIC
BYTES FREE”

3520 PRINT#2,518” [S-,SM,SN
_SM, SN, SM,SN,SM, SN, SM, SN, SN,
SN, SM, SN, SM, SN, SM, SN, S-1"BSS

3530 PRINT#2,51%" [5-,5FC18
,5-1"BSS

3540 PRINT#2,51%” [S5-,5PC18
S=1"E5E
3550 PRINT#2,SIs" [5-,5PC18
,5-1"B5%
3SE0 PRINT#2,51%" [5-,5PC18

,S-1-START OF BASIC (3735)"B

S$ :
3570 PRINT#2,518” [CO,S*18,
Cw1"BSS
3580 PRINT#2,SIS” ([CO,S5*18,

CWl-MEW COMMANDS PROGRAM C10
20 -37941"B5S%

3590 PRINT#Z2,S5I%" [5-,5N18,
5-1"B5%
3500 PRINI#Z,SI%" [CZ,5*18,

Cx1- OPERATING SYSTENS AREA"
BSE

3610 PRINT#2,SIS

JE20 PHINT#E," CURRENT COLO
UR STORED IN = C(254)":PRINT#
F=4

3630 PRINT#2,” VOICE CONTRO
LS ¢PEEK TO FIND OUT IF UDIC
E STILL ONJ™;

3640 PRINT#2,"1.E.
O=0ON"

3650 PRINT#2,"[SPC51V1=1128,
Up=1123, V3=-1130"

3660 PRINT#2:PRINT#2,” PIXE
L ON OR OFF - PEEK(O2) I.E.

0=0FF, 100=0N"

3670 GOSUB2930

3680 PRINT#2,CHRS(14)"[SPC12
JLIST OF COMMANDS"

3650 PRINT#2,CHRC14)"[SPC11
,CY1817S1S

3700 PRINT#Z

3710 PRINT#EZ, "RECONF IGURE -

Sysi1020"

3720 PRINT#2, "CCT111”

3730 PRINT#2, "RASIER
FT ON - SYS1023"

3740 PRINT#Z, "LCT1S2"
3750 PRINT#2, "RASTER INTERRU

PT OFF - SYS1026”

37E0 PRINT#2, "[CT201”

3770 PRINT#2, "SPLIT-SCREEN -
SYS1029,0 OR 1-200"

3780 PRINT#2,"[CT12,SPC101¢0

=0FF, 1-200=SCREEN LINE)”

3780 PRINT#Z

3800 PRINT#2,"BITMAP ON - SY

51032 -

3810 PRINT#2,"[CTI1”

3820 PRINT#2Z,"BITHAP OFF - S

YS1035"

0=0FF, 10

INTERRU

78
7E
AE

o8
B85

ED
0s
=iz)

ET

Cs
in
03
FO
3B
oc
EB
69
4F
Bl

a7

51

AS
87

A7

3830 PRINT#2,"LCT101"

3840 PRINT#2, "CLEAR BITNAP -
sS¥s1038"

3gs0 PRINT#2, "CCT121"

3860 PRINT#Z, "COLOUR BITHAP
= SySlod1™

3870 PRINT#2,"CCT131"

38E0 PRINT#E,"SET CURRENT CO
LOUE - SYS1044,0-15,0-15"
3§80 PRINT#Z,"[CT18,5PC101CD
RAWI (BACKGROUNDI *

3900 PRINT#2

3910 PRINT#2,"FLOT FOINT ON
BITHAF - SYS1047,0-313,0-1393
B L P = 3

3820 PRINT#Z2,"[CT20,5PC101CX
-COORD) CY-COORDJ CMODE O=UNLO
T,"

3930 PRINT#2, "1=PLOT,2-PEEK)
3940 PRINT#Z
3950 PRINT#2, ORAW LINE - 5Y

S1050,0-319,0-199,0-319,0-19
9,0-1"

38960 PRINT#2, "CCTS,SPC103CX1
JCY1ICX28)CYE) (MODE) ™

3970 PRINT#2

3980 PRINT#2, "DRAW CIRCLE -
5YS1053,0-319,0-199,1-129,0-
1"

3980 PRINT#2,”[CT11,SPC103(C
X-COORD) ¢CY-COORD) CRADIUS) (M
ODE>”

4000 PRINT#2

4010 PRINT#2,”FILL BITMAP -
SYS10S6,0-319,0-193,0-1"
4020 PRINT#2, *[CT11,5PC101CX
-COORD) ¢ Y-COORD) CMODE) ™

4030 PRINT#2Z

4040 PRINT#2,”FILL WITH CHAR
ACTER - SYS1059,0-319,0-199,
0-1,0-255"

4050 PRINT#2, "[CT18,SPC103(X
—COORD) CY-COORD) CMODE) CCHAR.
MCE) ™

4OE0 PRINTH2

4070 PRINT#2,"SET SOUND - SY
s1062, 1-3, 0-15, 0-255, 0-255, 0
-255, 0-255, 0-255, ";

40BO PRINT#2,"0,15,0-255,0-2
55*

ac

|

BB

EBO

&4

23
B3

E3

51

2F
<
B1

EY

EA
28

a4

23
B2
1D
ce
EO
30
EE

a0

4080 PRINT#2,”[CTH,SPCIICVOI
CEX(VOLUMEICLOW FREQICHIGH F
REQ) (A/DIC(S/RI"

4100 PRINT#2,"CSPC1BICLOW PU
LSE)CHIGH PULSE)CWAUEFORMICD
URATION) ™

4110 PRINT#2

4120 PRINT#2,"SET SPRITE - S
YS1085,0-7,0-1,0-255,0-15,0-
320,0-255,0-1,0-1";

4130 PRINT#2,*,0-1,0-15,0-15

4140 PRINT#2,"[CT10,SPC101(S
PRITE NO)COFF/ON)C(SPRITE POI
NTER) CCOLOUR) ™;

4150 PRINT#2,”C(X POS)(Y POS)

4160 PRINT#2, "[SPC20]CX EXFJ
CY EXP)CHMULTI.COL OFF/ONICHC
o EFA i g 3

4170 PRINT#E

4180 PRINT#2, "MOUE MEMORY -
SYS1068, 0-65535,0-65535,0-32

7a7"

4190 PRINT#Z2, "[CT11,5PC10]CA
DORESS MOVE TO)(ADORESS MOVE
FROHD™;

4200 PRINT#2, "CLENGTHI"

4210 PRINT#Z

4o20 PRINT#2, "FILL HMEMORY -

5Y51071,0-65535,0-32767 ,0-25
5"

4230 PRINT#2, *CCT11,SPC101CS

TART AODORESS)(LENGTHIC(NUMEBER
g

4240 PRINTI#Z

4Pc0 PRINT#2, "SAVE MEMORY -
SYS1074, 'CSPC43’,08,00,0-655

35.0-65535"

Y260 PRINT#2, "CCT11,SPC103CF
ILE NAME)CDEVICE)(00) (MEMORY
SETARTY";

4270 PRINT#2, "(MEMORY FINISH
j kLl

4280 PRINT#2

4290 PRINT#2, "LOAD MEMORY -

5YS1077, '[SPC4]',08,00,0-655

'35 L1

4300 PRINT#2,"CCT11,5PC1CICF
ILE NaME)COEUICEJCODICLOAD A

DORESS) ™

4310 PRINT#E

4320 PRIMT#2, "SET CURSOR POS
- 5¥51080,0-24,0-33"

4330 PRINT#2,"CCT14,SPC10ICR

OwICCOLUMND ™

4340 PRINT#2:CLOSEZ: PRINT™LC

LEJ"”: ENDO
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LISTING

a®DiskOS §n

Accessing the disk drive is child’s play through the

D 1skOS is an operating system
which employs windows to ease
communications with a disk drive.
Its ingenious routines interrupt
without interrupting! After calling
up DiskOS, programs can resume as
though nothing had happened.

Whenever you need to use one of
the functions of DiskOS just press
the CBM key with the CTRL key
and a menu will appear at the top of
the screen. This may be done when
running Basic or machine-code pro-
grams and should be compatible
with most of them because it does
not use the IRQ interrupts.

When selecting options use the
first capital letter of the menu name
or option. After a command is com-
plete, press the spacebar to get back

to the opening menu.
, PROGRAM: DISKOS.BAS
- The QUIT option on all the | l T e = :
menus will return you to the start-up | pg 10 ren nrskos Pt e e b o kR
menu at the top of the screen. S0 20 REM IYPE IN THIS PROGRAM F1 150 DaTa 8,32,210,255, 55, 32,
AND SAVE IT ON A SPARE TAPE 240,255, 140,60, 3, 142,61, 3, 16
OR CASSETTE 9,0, 1666
Menu 1 - Info DD 30 REM WHEN YOU RUN IT MAKE 45 160 DATA 133,255,32,199,192,
SURE YOU HAUE CUED UP THE TaA 32,115,152, 169, 1,133, 255, 32,
: : . 30 40 REN WHEN USING DISKOS, LO D7 170 DATa 172,60 ,3,174,61,3,3
appear. Just one item is contained AD USING .B,1 AND TYPE MEW 2,240,255,32,17, 192, 173,63, 3
on this one - a short note about the | sp so REm TYPE Svs 4s1s2 TO BET 141, 16521
program. THE DISKOS MESSAGE 98 180 DATA 24,208,96,169,1,133
_ 4B B0 BL=252 :LN=-50 :SA=-491S ,204,169,5, 160, 193, 32,30, 171
i 2 ,32,228, 1855
Menu 2 - Disk A2 70 FOR L=0 TO BL:CX=0:FOR O= 75 180 DATA 255,240,251,201,73,
O TD 1S:READ A:CX=CX+A 208, 3,76, 107,153,201, 68, 208,
This il aebens ) i ilie disk B5 B0 POKES3280,A:POKE SA+L®*1G6+ 3,76,78,2835
d D,A:NEXT D S2 200 DATA 194,201,77,208,3,76
commands. ] 51 390 READ A:1F A»<CX THEMPRINT ,88,1585,201,83,208, 3, 76, 189,
DIR displays the directory "ERROR IN LINE";LN+CL*10):ST 204, 75,2083
which, unlike LOAD*$”,8, does not i ?Eu Rl EE 210 DATA 186,182,169,0,133,1
3 : : 98,596,154, 147,17, 32,68, 73,83
overwrite a Basic program. : DF 110 DATA 169,167,160, 182,32, ,75,79, 1642
ERROR reads the disk status (if 30,171,169,1%,141,32,208, 1639 g4 220 DATA B3,32,86,49,46,50, 3
the red LED flashes). L ,6, 141, 33,;23& 2,40,85,83,E69, 32,67, 84,82, 76
; oy t 120 DATA 208,120, 163,30, 141, , 996
. INIT reads in the disk informa 143,2,169,192,141,144,2,88,9 98 230 DATA 43,67,66,77,41,13,0] e
tion aftcrla disk cha_ngf:. 6,173, 141,1958 ,168,0,133,251,133,253,169,4] =
VAL is the validate command 74 130 DATA 2,201,6,2340,3,76,72 , 133, 1552
hshich cleans yip the disk dnd shiould ,235,120,169,72,141,143,2,16 C7 240 DATA 252,169,160,133,254] Q)
l b d after SCRATCHi 3,235, 1886 ,1B5,2855,208,20,160,0,177,25 &=
always be used after INg |\8s 140 DATA 141,144,2,88,173,24 1,145,253, 200, RO =
files. g
=
~
b~
o
=

square window

FORMAT is the same as the
usual Basic command OPEN
1,8,15,"NEW:TEST DISK,64":
CLOSE 1.

RENAME will change a file
name to another name, just type
NEW NAME=OLD NAME and
press RETURN.

COPY will copy a file from one
disk to another and will ask for the
“*source” disk which holds the origi-
nal and the *destination’ disk onto
which the copy is made.

Menu 3 — Misc

KILL. This returns the C64 to nor-
mal and disables the use of

CTRL+CBM. SYS 49152 will res-
tore it.

EXIT will let the computer carry
on from where you interrupted it by
pressing CTRL+CBM.

Menu 4 — Screen

COLOURS allows you to change the
screen colours and the new setting
will be maintained until changed
again or SYS 49152 is called to
restore the default values.

DUMP#4 will dump the text
screen at $0400 to the printer. If you
design a screen using the cursor keys
in Basic and go to the screen menu
you can then print it out with this
facility.

>
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LISTING

A

11

e {5

53

o4

g8

EE

1]

=]

81

4B

Y4

==

El

=

EC

7E

AD

7E

BE

33

&C

o4

21

11

o

250 DATA 208,243,230,258,230
,254, 165, 252, 201,8,208,239,9

6,160,0,188,2950

260 DATA 1,177,253,145,251,2

oo, 208,249,230,254,230,252, 1

65,252,201 ,8,3076

270 DATA 208,233,230,1,96,14

7,147,18,178,192,192,192, 182
192,192,178, 2592

280 DATA 192,192,192,192,192
.132,178,182,192,192,192, 1882
.132,178, 192, 192, 3044

250 DATe 182,192,182,192,182
‘132,174,13,18,221,32,201,78
,70,79, 32,2070

300 DATA 221,32,196,73,83,75
“3a,221,32,205,73,683,67,32,2

21,32,1678

310 DATA 211,67,82,69,63,78,

32,221,13,18,173,192,192,192
192, 192, 1993

320 DATA 192,177,192,1982,1392
.192,192,182,177,192,192,192
‘132 182, 192,177,3027

330 DATe 182,192,1882,192,192
.192,192,192,189,13,0,168,11

7,160,193, 32, 2409

340 DATA 30,171,76,173,193,1

8,17,17,18,171,182,188,192,1

8p. 198, 152, 2037

350 DATA 219,13,18,221,193,6

6,79,85,84,32,221,13,18,173,
182,192, 1818

380 DATA 182,192,192,192,189
.13,0, 32,228,855, 240,251,201
,B3,240, 12,2518

370 DATA 201,78,208,243,104,
104,76,115,192,76,151,193,96
32228, 255, 2352

380 DATA 240,2S1,201,65,208,

247.76,187,183,208, 220, 169, 2

00,160,193, 32, 2850

390 DATA 30,171,38,176,197,7

6.115,152,19,17,17,17,17,17,
17,17,1127

400 DATA 17,17,32,32,18,176,
192,192,192, 182,192,182, 192,
192,182,182, 2212

410 DATA 192,192,182,192,192
192,198,192, 192,192, 198,192
,132,192,192, 192, 3072

420 DATA 192,192,192,182,192
192,182,174,13, 32, 32,18, 221
'32,196,73,2135

430 DATA B3,75,207,211,32,86
,49,46,50,32,66,89,32,199,46
, 205, 1508

44p DATA 65,89,72,69,87,32,2

oz,65,78, 32, 39, 56, 56, 32, 221,

13,1208

4ySo paTa 32,32,18,173,192,18

2,192,182,192,192,192,192,19

2,192,192, 192, 2559

450 DATA 182,192,192,192,182
,192,192,192,192, 192,192,192
,182, 192, 192, 192, 3072

470 DATA 1EE,132,1EE,1EE,1EE
.189,13,0,169,83, 160, 194, 32,
0,171, 76,2077

480 DATA 18,195,98,19,17,17,

29, 29,29,29,29,29,29,18,213,
192, 934

490 DATA 192,192,192,192,192

&0

B3

ac

o8

o7

=3

21z

50

3B

T

70

C1

DA

&8

F5

ES

aA

10

EA

oF

1%

91

5C

7R

,219,13,29,28,28,29,89,29,89
,18,221, 1634

500 DATA 196,73,82,46,32,32,
221,13,29,29,29,29,29,289,29,
18,916

510 DATA 221,197,82,82,79,82
32,221,13,29,29,29,29,29,29
,29,1212

S20 DATA 18,221,201,78,73,84
.46, 32,221,13,29,29,29,29,289
‘29,1161

530 DATA 23,1B,221,214%,65,76
46, 32,32,221,13,29,29,23,29
‘88 1119

5S40 DATA 29,29,18,221,211,67
.82,46,32,32,221,13,29,29,29
,29,1117

S50 DATA 29,29,29,18,221,198
,79,82,77,65,84,221,13,29,29
el 12de

SEQ DATA 29,29,29,29,18,221,
210,69,78,65,77,69,221,13,29
,29,1215

S70 DATA 29,29,29,29,29,18,2
21,195, 79, ED s, 32, 32,221,123
.29, 1154

SB0 DATA EE,EE,EE.ES,EE,Es,l

|,221,209,85,73,84, 32, 32, 221
J13;1162

530 DATA 29,29,29,29,29,29,2
9,18,173,182,192,192,192,182
192,189, 1735

600 DATA 13,0,32,228,255,240
,251,201,81,208,3,76,115,192
,201,68, 2164

610 DATA 208,3,76,17,196,201
,69,208,3,76,212,196,201,73,
208, 3,1950

EZ20 DaATa 75.8,198,201,86,208
,3,76,32,198,201,83,208,3,76
,16,1673

630 DATA 200,201,70,208,3,76
.132,200,201,82,208, 3,76, 220
‘500,201, 2281

£40 DATA 67,208,3,76,48,201,
76.18,195, 169, 100, 160, 195, 32
.30,171,1748

650 DATA 76,224,195,96,19,17
17,29,29,239,29,29,29,29,29,
29,305

660 DATA 29,29,2%,29,29,18,2
13,192, 192,192,192,192,192,2
19,13,29,1795

670 DATA 29,29,29,29,23,29,2
9, pa,g9,29,29,29,29,18,221,2
03,818

680 DATA 73,76,76,32,32,221,
13,29,29,29,29,29,29,29,29,2
g, 784

£80 DATA 29,29,29,29,29,18,2
21,197,88,73,84,32,32,221,13
,29,1153

700 DATA 29,29,29,29,29,29,2
s,29,29,29,23,29,29,18,221,8
03, 825

710 DATA 8S,73,84, 32,382,221,
13,29,29,29,29,29,29,29,29,8
3,801

720 DATA 29,29,29,29,29,18,1
73,182,192, 182,192,1882,1882,1
B9,13,0,1690

730 DATA 32,288,255,240,2851,
201,81,208,3,76,115, 152,201,

S

EE

eE

EB

54

Ag

oo

/=1

aF

as

B7

18

El

EE

3

EG

18

SA

4F

S

0o

87

B4

cCo

69,208,6,2366

240 paTa 189,9,32,210,255,96
201,75, 208,230, 169,14, 141, 3

2,208, 169,2218

750 DATA B,141,33,208, 163,21
'141,24,208,169,3, 32, 210,255
' 78,148, 1850

760 DATA 227,169,14B,160, 196
.32,30,171,168, 36,133,851, 16

9,251,133, 187, 2462

770 DATA 169,0,133,188,163,1

.133,183,169,8,133,186,169, 9

6,133,185, 2055

780 DATA 32,213,243,165, 186,

32, 180, 255, 165, 185, 32,150,25

5,169,0,133,2395

790 DATA 144,160,3,132,251,3

2,165,255, 133,252,173,141,2,

201, 1,240, 2265

800 DATA 249, 164, 144,208,47,

32, 165, 255, 164, 14, 208,40, 16

4,251, 136,208, 2573

Bi0 DATA 288,166,252,32,205,

189, 169, 32, 38, 210, 255, 32, 165
255, 166, 144, 2530

820 DATA 208,18,170,240,6,32
210,255, 76,107,196, 169,13, 3

2 210,255,2197

830 DATA 1B0,2,208,191,32,66
246,169, 180, 160, 196,32,30, 1

71,32,176,2051

840 DATA 197,76,115,192,147,

200,79, 76,68, 32,211,200,201,

198,212, 32,2236

8BS0 DATA B4,79,32,208,65,85,

g3,69,32,204,73,83,84,73,78,

71,1403

860 DATA 46,17,13,0,17,208B,8

2,69,83,83,32,39,211,80,65,6

7,11182

870 DaTa 63,33,32,70,79,82,3

2,198,73,83,75,207,211,32,20

5,69, 1554

g80 DATA 78,B85,46,0,24,160,0
.162,21,32, 240,255, 169,23, 16

0,197, 1652

890 DATA 32,30,171,169,15,16

2,8,160,15, 32,186,255, 169,0,

32,183, 1625

300 paTA 255, 32,192,255, 162,
15,32, 188, 255, 32, 207, 255, 201
,13,240,5, 2349

910 DATA 32,210,255,208,244,
168,15, 32, 195, 255, 32, 204, 255
,32,176,197,2511

20 DATA 76,115,182,32,176,1
s7,86,32,18, 176,192, 192,192,
192,192, 182, 2262

930 DATA 182,192,192,192,192
,192,182,192,182,192,192, 182
,192,192,182,192, 3072

940 DATA 1S82,182,192,192,192
.182_182,192,192,192, 192,192
'182.192,174, 13,2875

S50 DATA 32, 18,281,211,84,65
,B4,85,83,58,32,32,32,32,32,
32,1133

S50 DATA 32,32,32,32,32,32,3
g,32,32,32,32,32,32,32,32, 32
,512

570 DaTa 32,32,32,32,32,32,3
2,221,13,32,18,173,192,192,1
92,192, 14489
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BE SBO DATA 1S2,1592,192,192,182 | E? 1230 DaTa 192,182, 192,152, 19 ,20,141,65, 3,24, 160,0, 162, 14
,192,132, 132, 182, 192, 192, 193¢ 2,192,152, 152,192, 192,192,139 , 32,40, 1704
,1592, 182, 192, 192, 3072 2,192,192,192, 192, 3072 46 1480 DATA 255, 169, 166,160,189
HE 330 DATA 192,192,152,192,192 | 49 1240 DATA 152,182,192,192,19 8,32,30,171, 163, 184, 160, 200,
,182,192,192, 192,192, 192, 158 2,192,192, 197, 192, 192 . 192,18 32,30,171, 32,2158
,192,1392,192, 152, 3072 2,192,192,192, 189, 3069 34 1490 DATA 19,198,32,43,198,1
BE 1000 DATA 1B9,157,157,157,15 | FF 1250 DATA 157,157,157 157,15 73,64,3,240,11,169,78, 141,22
7,157,157,157,157,157, 157, 15 7,157,157,157,157,157,157,15 2,197,32, 1820
7,157,157,157,157, 2544 7,157,157,157,157,251¢P 08 1500 DATA 103,200,76,184,197
70 1010 DATA 157,157,157,157,15 | B8 1260 DATA 157,157,157,157,15 ,76,115,182,197,78,84,69,82,
7,157,157,157,157, 157, 157, 15 7.157,157,157,157,157,157,15 58,32,39,1782
7,157 157 145 0 2343 7,157,157,157,157, 2512 OF 1510 DATA %0,196,73,83,75,32
€0 1020 DATA 32,228,255,201,32, | 23 1270 DATA 157,157,157,157, 14 ,206,65,77,69,41,44,73,68,38
208,249,986, 169,89, 32,177, 255, 5,0,32,18,176,152, 182,192, 18 yae, 1213
32,183,255, P41 2,192,132, 152,2343 SF 1520 DATA 198,79,82,32,198,7
F2 1030 DATA 41,128,708,5,169,1 | A4 1280 DAaTa 192,192,192,192,19 9,82,77,65,84,13,0, 169,35, 14
11,32,147,2855,169, 0, 162,0, 18 2,192,192,19°, 192, 192,192, 19 1,B65,1338
9,282e2,197,2035 2,198,1%82,192,192, 3072 5A 1530 DATA 3,P4,160,0,162,14,
33 1040 DATA 32,1E8,255,232,201 | DC 1290 DAaTA 192,192,192,182,18 32,240,255, 168, 166, 160,198, 3
,13,208, 245,32, 174,855, 76,21 2,192,152,182,192,192,192, 19 2,300,171, 18186
2,196,0,58,2357 2,18e,174,13,32,271% 18 1540 DATIm. 169, 15,160,201,32,
4D 10s0 DATA 0,0,0,0,0,0,0,0,0, | AS 1300 DATA 1H8,221,32,32,32,32 o B L e PR R bl = g T i U T - B
0,0,0,0,0,0,0,0 ,32,32,32,32,32,32,32,32,32, 73,64,3, 1541
BB 1060 DATA 0,0,0,0,0,0,0,0,0, 32,687 B2 1550 DATA E40,11,169,82,141,
0,0,0,0,0,0,0,0 C4 1310 DaTA 32,32,32,32,32,32, g2, 197,382,103, 200, 76, 184,19
D2 1070 DATA 0,0,0,0,0,0,0.0,632 32,32,38,32,32,32,32,32,32, 3 7,76,115,192, 2237
19,186, 169, 73,141,282 1597, 1 2,512 93 1560 DATA 210,68,78,E65,77,E9
051 77 1320 DATA 32,32,32,32,32,32, ,58,32,39,40,206,69,87,32,20
7B 1080 DATa 76,184,197,162,0,1 221,13,32,18,221,.32, 32,32, 32 E,B5, 140P
B9,13,157,284,197, 232,224, 39 , 328,857 2A 1570 DATa 77,89,41,61,40,207
T ,208,24E, 98, 2424 S0 1330 DATA 32,32,32,32,32,32, ,76,68,206,65,77,69,41,39, 13
BF 1080 DATA 32,19,198,169,85,1 32,32,32,32,32,32,32,32,32,3 ,0,11459
41,222,157, 76, 184,197, 162, 0, 2,512 BE 1580 DATA 32,19,202,169,17,1
189,100,157,2109 BE 1340 DAaTa 32,32,232,32,32,32, 41,65,3,24,160,0,162,14,32,2
08 1100 DATA PS51,6,23P,236,65,3 32,32,32,32,32,32,32,32,32,2 40,255, 1535
RO PYS 16,0, 148,643,321 21,701 21 1530 DATA 163, 1EE, 160,198, 32
57,198, 2004 FE 1350 DATA 13,32,18,173,192,1 ,30,171,169,167,160,201,32,3
EF 1110 DaTA 32,228,E855,240,248 82,182,1592,192, 182,192,182, 1 0,171,32,18, 13907
;01 ,20,208,6,32,133,138, 7B, 92, 19, 18 102 2e4 0 02 1800 DATA 198,32,43,198,173,
61,198, 201,2337 74 1380 DATA 192,182,1%82,192,139 64,3,240,75,32, 103,200, 32, 1¢
22 1120 DATA 13,208,9,169,100,1 2,192,1592,152,182,192,192, 19 5,203, 18,1890
FH OB R ST . 251 586201, 91, 2,182,192, 192, 192, 3072 E3 1610 DATA 122,160,202,32,30,
48,3,1593 1B 1370 DATA 192,152,192,192,19 171,32,207,202,32,215,202,76
OE 1130 DATAa 78,B1,198,201,32,1 2,192,192,192, 189,157,157, 15 ,E43, 202,168, 2297
6,3,768,61,198,°01 .42, 208,3,7 7,157,1%7,157,157,PE24 A7 1620 DATa 240,1E0,201,32, 30,
6,B1,1513 - FE 1380 DATA 157,157,157,157,15 171,32,58,803,169,2, 32,195,
45 1140 DATA 198,174,64,3,41,563 7,157,157,157,157,157,157,15 55, 32,204, 2010
.157,251.6,238,. 64 .3, 174,64, 3 7,157,157,157,157,251¢F BE 1630 DaTa 255, 169,E2, 160,204
,236,1739 A2 1330 DATA 157,157,157,157,15 32,330,171, 32 . 207, 202,169, 32
B7 1150 DATAa 65,3,208,185,96,17 7,157,157,157,157,157,157,15 160,204 37 9121
Y B ad o Pet 0208, 1,56, E02 15 7,157,145, 145,0,2331 09 1640 DATA 30,171,32,110,204,
8,100, 1758 FB 1400 DATA 1689,17,141,65,3,24 32,166,203, 32, 138, 204, 32, 204
61 1160 DATA 206,64,3,174,64,3, ,1B0,0,182, 14, 32,240,255, 165 ,255,32,176,2021
157,2s51,6,157,2852,6,96,174,5 ,166,160,1777 BF 1650 DATm 204,76,212,196,76,
% . 31680 el 1410 DATA 198,32.30,171,1E9, 115,192,208, 75,69,65,83,69,3
BS 1170 DATA 1BS,1E0,157,251,B, €8, 160,200, 32,30,171,32,19,1 2,197,786, 1948
9E,32,18,176, 192,192,198, 192 98, 32,43, 1585 SR 1660 DATR B4Y,59,82,32,198,73
,192,192, 192, 2409 FA 1420 DATA 198,173,64,3,240,1 ,76,68,78,65,77,69,32,84, 79,
09 11BO DATA 182,192,192,192,19 1,169,83,141,222,197, 32,103, 32,1199
2,192,192,1592,192,197,192,19 200,76, 1B4, 2096 AD 1670 DATa 195,79,80,89,45,13
2,182,192, 192, 192, 3078 RE 1430 DATA 137,76,115,1592,F708 ,17,32,32,32,32,32,32,32, 32,
B0 1190 DATa 192,1892,192,192,19 ,76,69,65,83,69,32,197, 78,84 32,807
2,192,192,192,192,192,192,19 ,B9,82, 1692 83 1680 DATA 32,32,32,32,32,32,
s s iy A e s el e 78 1440 DATm 32,198,73.76,69.78 32,32,32,32,38,38,32,32,32,3
1A 1200 DATA 18,221,32,32,32,32 ,65,77,69,32,212,79,32,211,6 2,512
, 38,32, 32,32,38,32,32,32,32, 7,82, 14582 64 1B30 DATa 32,32,32,32,32,32,
32,687 1E 1450 DATA 65,84,67,72,46,13, 32,32,32,32,32, 32,32, 32,130
AB 1210 DATa 32,32,32,32,32,32, 0,162,0,189,251,6,201, 100, 24 L4461
feaie i e = e e = e s i i 0,14,1510 AR 1700 DATa 145,32,32,32,32,32
2,512 7% 1460 DATA 201,31, 1B, 3,24, 105 ,32,32,210,68,65,68,73,78,71
AF 1220 DATA 32,32,32,32,32,32, ,B4,157,224,197,232, 76, 105, 2 ,32,1035
221,13,32,18, 173,192,152, 192 00,169,13, 1817 35 1710 DATA 46,46,46,32,194,75
,182, 1882, 1609 AS 1470 DATA 157,284, 197,96, 169 ,739,E7,75,32,206,79,46, 32,48
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LISTING

=L

A2

BF

Cc4

A4

4

20

03

BE

B0

C4

ED

1E

Do

53

B7

14

74

aB

8C

il

. B4

DA

,48, 1152

1720 DATA 48,13,0,24,160,0,1
62, 14, 32, 840, 255, 169, 70, 160,
1949, 32, 1578

1730 DATAa 30,171,163,44,1B60,
202,32,30,171,76, 151,193, 157
,B15,65, 82, 1948

1740 DATA 78,73,78,71,33,32,
195, 79,80,83,32,215,73,76, 76
32,1312

1750 DATA 197,82,65,83,68,32
,193,78,88,32,208,82,79,71,8
2,65, 1507

1760 DATA 77,13,29,29,18,201
,78,32,205,69,77,73,82,89,32
,46,1156

1770 DATA 4B,46,32,185,79,78
,B4,73,78,685,65,32,195,79,80
,B3, 1340

1780 DATA 32,40,89,47,78,41,
32,63,13,0, 145, 145, 145,29, 29
,29,957

1730 DATA 18,208,76,65,57,69
,32,210,197,1932,198,32,196,7
3,B83,75,1790

1800 DATA 32,201,78,32,196,8
2,73,86,69,32,40,210,69,84,8

S B2, 1851

18910 DATA 78,41,17,17,17,13,
32 ,32,38,32,32,32,32,32,32, 3
2,503

1820 DATA 32,32,32,32,32, 32,
e i e s b e e ot e e
2,512

1830 DATA 32,32,32,32,32,32,
32,32,32,32,32,32,32,13,0,32
461

1840 DATA 228,255,201,13,208
,249,96, 169, 2, 162,8,160,2, 32
,1BB,255, 2225

1850 DATA 173,E5S,3, 162, 146, 1
60,203,32, 189,255, 32, 192, 255
, 162, 2,32, 2063

1860 DATA 15B,P2SS,SE, 169,15,
162,8, 160, 15, 32, 188, 255, 163,
0,32,189, 1941

1870 DATA 255, 32,192,255, 162
.15, 32,198,255, 32,207, 255, 20
1,48,208, 22,2370

1880 DATA 32,207,255,201,48,
208, 16, 169, 15, 32, 195, 255, 169
,2,32,195,2031

1890 DATA 255,32,215,202,7E,
111,201, 169, 15, 32, 195, 255, 16
g,2,32,195, 21586

1800 DATA 255,76,212, 198, 159
,1,133, 252, 163, 8, 133, 253, 160
,0,32,207,2856

1910 DATA 255, 145,252,230, 25
2,208,186, 162, 2,32, 105,203, 23
0,253, 165, 253, 2763

1920 DATA 187,56,208,3,75,21
9,203, 36, 144,80, 227, 165, 252,
133,254,165, 2418

1930 DATA 253,133,255, 162, 2,
32, 105, 203, 96, 254,21, 7, 189, 2
1,720t t949%

1940 DATA SB,208,9,169,48,15
7,21,7,202,76,105,203, 95, 162
JO0,188,1710

oz

B

B4
38
0o
oC
FF
BF
01
FB
FO
53
B8
oa
FB
BB

‘83
AD
0g
7C
Eot
B1
o4

ES

1950 DATA 224,197,157, 146,20
3,201,13,240,5, 232,284, 16,20
8,241, 142,65, 2514

1960 DATA 3,96,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,99

1970 DATA 0,0,0,0,0,0,169,1,
133,252,169, 8,133,253, 163, 54
, 1341

1980 DATA 133,1,1E0,0,5E, 165
,2se, 229,254, 165,253, 223, 255
,176,18,177,2523

1930 DATA 252,32,210,255,230
,2s2, 208,236, 162, 2, 32, 156, 20
4,230,253, 208, 2522

2000 DATA 227,169,55,133,1,1
&2,2,32,156, 204,96, 84, 160,0,
162,21, 1604

2010 DATA 32,240,255, 169, 166
,160, 198, 38,30,171,169,255,1
50,203, 32,30,2302

2020 DATA 171,32,138,204,32,
204,255, 32,176, 197, 104, 104,7
B,115, 182, 18,2050

2030 DATA S7,57,44,198,73,76
 E9,32,212,79,79,32,2804,79,7
8,71, 1440

2040 DATA 32,212,79,32,185,7
3,80,83, 44,49, 56, 44,48,49, 13
,0,1101

2050 DATA 32,32,32,32,32,32,
32, P15,82,73,84,73,78,71, 32,
45,378

2060 DATA 46,46,32,134,76,79
,E7,75,32,206,79,46,13,0, 145
,145, 1281

2070 OAaTe 145,145,145, 28,23,
29, 18,208, 76,65,67,69, 32, 215
,210,201, 1683

2080 DATA ElE,lE?,BE,IEE,?E,
83,75, 32,201, 78, 32,196,82,73
BE6.E9,1717

2090 DATA 32,40,210,69,84,85
B2,78,41,17,17,17,13,0,1E9,
1,955

2100 DATA 162,8,160,1,32,186
,255,173,65, 3, 162, 146, 160, 20
3,32, 189, 1937

2110 DATA 255,32,192,255, 162
.1,32,201,255,96,168,2,32,13
5,255, 169, 2303

2120 DATA 1,32,185,2855,169,1
5,32, 195, 855, 76, 204, 255, 222,
21,7,189,2123

2130 DATA 21,7,201,47,208,9,
169,57,157,21,7,202,76,156,2
04,96, 1638

2140 DATA 162,0,168,0,157,0,
8,232, 224,40, 208, 246, 96, 169,
193, 160, 2070

2150 DATA 204,32,30,171,76,1
12,205,19,17,17,29,29,29,29,
29,29, 1057

2160 DATA 29,29,29,29,89,29,
2g9,29,29,298,29,23,29,29,29, 1
8,453

2170 DATA 213,1S2,192,192,18
2,152, 192,182,182,179,13, 29,
29,29,29,29, 2092

2180 DATA 29,29,29,29,29,29,
29, 29,29,29,29,29,29,29,29,2

AS

F3

E3

B0

BE

B1

8B

ac

B3

T3

ki

EE

SE

EE

FE

A4

BD

A3

3

35

CF

76

D5

9,464

2130 DATA 1B,221,195,79,76,7
9,85,82,83,32,881,13,29,29,2
9,29, 1300

2200 DAaTAa 29,29,83,89,89,29,
29,28,29,29,25,29,29,29,29,2
g, 464

2210 DATA 29,18,221,196,85,7
7.80,32,35,52,32,221,13,29,2
3.29,1178

2220 DAaTm 29,29,29,29,29,29,
29,P29,29,29,29,29,29,29,29,2
9,464

2230 DATA 29,29,18,221,209,8
5,73,84,32,32,32,32,881,13,8
9,29,1168

2240 DATA 29,29,29,29,29,23,
#9,729,29,29,29,29,29,29,29, 2
9, 464

2250 DaTa 29,29,29,18,173,19
2,192,192, 192,192,182, 182,183
2,189,13,0,2016

2260 DATA 3J2,228,255,240,251
,201,81,208,3,76,115,192,201
B8, 208,3,2362

2270 DaTA 76,138,205,201,87,
208,233, 76,242,205, 169,1, 133
,B55, 32, 199, 2440

2280 DATA 182,1B9,4,133,166,
169, 126,133, 184,169, 0,162, 4,
133,113, 134,2011

2290 DATA 114,133,183,133,18
5,32,192, 255, 166, 184, 32,201,
255, 162, 25, 169, 2421

2300 DATA 13,32,210,855,32,8
25, 255,240,46,160,0,177,113,
133, 103,41,2035

2310 DATA 63,6,103,36,103,16
,2,8,128,112,2,9,64,32,210,2
55,1150

2320 DATA 200, 192,40,208,230
,152,84,101,113,133,113, 144,
2,230,114,202,2158

2330 DATA 208,20S,169,13,382,
210, 255, 32, 204,255, 162, 126, 3
2,195,255, 76, 2429

2340 DATAa 115,182,1E69,3, 160,
208,32,30,171,169,108, 160,20
E,32,30,171,1955

2350 DaTA 76, 14,207,19,17,17
A2 a7 17.17,17,13. 32, 32,38,
32,576

2360 DATA 32,32,48,32,46,46,
Ly | i i b e T i e e T
32,887

2370 DATA SE, 32,486,445, 32,207
B0 = it Lo = Pl B o P TR | e R
32,925

2380 DATA 32,32,49,32,46,46,
4§,32,215,72,73,84,69, 32, 32,
32,924

2390 DATA 57,32,46,46,46,32,
184,82,79,87,78, 13, 32, 32, 32,
32,820

2400 DATA 32,32,50,32,46,46,
46,46,46, 32,210,639, 68, 32, 32,
32,851

2410 DATA BS, 32,46, 46,46, 32,
2i0; 69,608,382, 50,13,0,.32, 32,3
2,805
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CF 2420 DaTa 32,32,32,51,32,46,
45,46,46, 32, 195,689, 65, 78, 32,
32,886
2430 DATA 32,66,32,4E,46,32,
193,82,69,88, 32,49, 13, 32, 32,
32,883
2440 DATA 32,32,32,52,32,45,
4§, 32,208,85,82,80, 76,69, 32,
32,968
2450 DaTa 32,687,32,46,46,32,
198,82,69,89,32,50, 13, 32, 32,
32, 885
2460 DATaA 32,32,32,53,32,46,
46,46, 32, 199,82,69,69, 78, 32,
32,912
2470 DATA 32,B8,32,46,32,199
,B2,69,69,78,32,50,13, 32, 32,
32, 898
2480 DATA 32,32,32,54,32,48,
45,46, 46,32,194, 76,85 ,69, 32,
32, BBE
24890 DATA 32,69,32,46,46, 32,
154,76,85,69, 32,50, 13,32, 32,
32,872
2500 DATA 32,32,32,55,32,45,
4g,32,217,69,76,76,79,87, 32,
32,975

18

BO

3B

=k

F3

ES

77

EQ

Bl

ES

10

1F

S

AS

53

(=43

24

2510 DATA 32,70, 32,46,46, 32,
199,82,69,89,32,51,13,0, 169,
56,1018

2520 DATA 160,207,32,30,171,
32,170,807, 141,32, 208, 163, 54
, 160, 207, 32, 2052

2530 DATa 30,171,32,170,207,
141,33,208, 169, 132, 160,207, 3
2,30,171,32, 1825

2540 DATA 170,207,141,134,2,
76,115,1%82,13,17,32,32,212,8
§,80,63, 1581

2550 DATA 32,195,79,68,69, 32
,198,79,82,32,194,79,82,68,6
9,82, 1440

e560 DATA 32,1585,79,76,79,85
B2, 46,46, 46,46, 46,32,0,13,1
7,920

570 DATA 32,32,212,83,80,69
e
2,32,1380

2580 DATA 154,65,67,75,71,78
,6B,32,195,73,76
46,1338

2590 DATA 46,46,32,0,13,17,3
2,32,212,89,80,69, 32, 185, 79,
68, 1042

186 .78 5658 32, 198,79, 8

,79,85,82, 46

Cs

ic

2 [

1E
73
26

SB

2600 DATA 63,32,198,79,82,32
,212,69,688,84,32,195,79,76, 7
8,85,1451

2610 DATA B2,46,46,46,46,46,
46,46, 32,0, 32,288, 255, 240, 25
1,201,1E43

2620 DATA 71,16,247,201,48,4
8,243,201,65, 16,4, 32,210,255
,96,32, 1785

2630 DATA 210,255,56,233,55,
96,0,0,0,0,0,0,0,0,0,0, 905
2640 POKE1S3,0:POKE1S4,152:P
OKE174,158: POKE175, 207

2650 POKE187,7:POKE1BB,B: POK
E1B3,6:POKE18E,8: REN SUBSTIT
UTE POKE 186,1 FOR TAPE

2660 POKE1BS,0

2670 SYSE2954

Fill in your name and address and give

this form to your newsagent.

| Please order me a copy of YOUR
| COMMODORE and reserve/deliver
| me a copy every month,

|
|NAME!II!]!II'I!'II'I!'I'IIII'II‘

I
FADREBRS sl it oh davnatie

B E R R B E R R R R R R RS R E R E R R
B E R R E R OE R R AR E R RS E SR E R R E

I
I
I
|
I
|

| Newsagent: This magazine is made
| available to your wholesaler through:
| S.M. Distribution Ltd

| 6 Leigham Court Road

| Streatham

| LONDON

= SW16 2PG

{Tbhﬂlﬁ??%l“
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LISTING

Mailing List 128

Address your Christmas cards in plenty of time with

Miling List 128 uses the 40

column screen in 128 mode and
produces a handy database of names
and addresses on cassette or disk.
When you have entered all the ad-
dresses in the file, they can be
printed out onto labels that should
be available from your local com-
puter dealer.

Your address file doesn’t have to
be printed, you can use it just to
keep all of your friends addresses
together in one place. When you
enter the addresses you will be asked
for a telephone number which can
be entered if you're using them for
reference but if you wish to have
your addresses printed out, you can
either enter part of the address in
this space or leave it blank. When
you're entering addresses it 1isn’t
necessary to put in commas and full
stops because these are all automati-
cally inserted.

Enter

There are five lines of data that can
be entered including the name and
telephone number (if required). Up
to 1000 addresses can be held in one
disk or cassette file and the number
of each address is displayed at the

our useful address database

top of the screen along with the
maximum number of addresses.

Read

All of the addresses can be viewed
on the screen in order of entry or, if
your looking for a particular per-
son’s address, you can just enter a
name and the relevant address will
be shown.

As you scan through the file, the
current address number and total
number of addresses in memory are
shown at the top of the screen.

Print

When you are ready to print your
addresses, position the printer head
about Smm from the top of the first
label and press F1. All of the ad-
dresses will then be printed in order
of entry.

Erase

When you wish to erase an address
you can either scan through the
addresses and erase them as you go
along or you can use the MATCH
NAME option where you just enter
the name and the entry will be
erased.

Load and save

All your addresses are saved into a
sequential file named 128 MAIL
LIST. If you are using a disk drive,
the disk status is shown in the form
of 00,ERROR MESSAGE,00. All of
the error types are explained in the
Technical Information section of
this Guide.

Change

If an address or telephone number
changes, the file can be updated by
scanning through the addresses and
changing them as they appear on the
screen by using the MATCH option.

You can easily change any line
of the address by entering the line
number and typing in the new infor-
mation. As you change the address
its new form is shown at the top of
the screen.

Exit

When this option is selected you are
asked whether you have saved your
new addresses. If not, type N and
you will be taken back to the main
menu.

by J. Bosworth

PROGEAM: MAILING LIST 1£2H
1@ REH AR EEREEE RN EEREER
-
SB-REH ™ MAILING LIST 1
={=] b
78 REm = BY JOHM BOSWOR
TH o
9@ FEM 00 O

LR L . b .3 2 2 J

12@ REM ** mAILING LIST PROGRA

M

11@ XEY1,6 *1":KEY2,"2”:KEY3, "3"
(KEYY, "4”

12@ KEYS,"S":KEYE, ”6":KEY7,"7"
:KEYB, "8"

130 X=1001:DIMNECX),ASCX),DSCX
), USCXY, PECX) : N=0

14@ COLORQ, 2:COLORY,5:COLORS, 1
15@ PRINTCHRSCB): GRAPHICL,1
i6@ COLOR1,1:PRINT:CHARL, 12,28,
= MaILING LIST ”,1

170 EOX1,Z0,5@,120,130:B0%1,17
47,117, 127:BOX1, 14, 44,114,124
18@ BOX1,1ES,1@@,27@,18@:E0X1,

TEE, BV EE, 477 BOx I 1oe a4 26l
,174:BOX1,5,5,314,195

19@ CHAR1,16,4,” 128 *,1
20@ CHAR1,3,8,"F1 - ENTER”
21@ CHAR1,3,1@,"F2 - REaD"
220 CHAR1,3,12,"F3 - LoaD”
23@ CHAR1,3,14,"F4 - SAVE"
240 CHAR1,21,14,"FS - PRINT”
25@ CHAR1,21,16,"FE — CHANGE”
2E@ CHAR1,21,1B,"F7 - ERASE"
270 CHMAR1,21,20,"FB - EXIT”®
28@ CHAR1,25,6, "BY”

CHARl,20,8, "JOHN BOSWORTH"

et R o L
e e S
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LISTING

308
3@
ce
i 1]
J4d
358
360
378
3H0
33a
400
41@
Y20
430
$uQ

452
4E@
470
1Ea
450
5@0
S1@

530
548
558
SE6@
570
=15
530
E08
E1@
=t=dv]
638
E40
658
=1=10)

E7Q
GBa
E30
7e0
71@
720
73@
740
758

76@
770

780
79
B2@
B1@
B2
B3@
B40Q

B85

[=151%
B70
BBO
832
S0e
ANY
1@
S2a
8938
542

HCI)

GETKEYCS
[FCE="1"THENGOSUB42A
IFCs="2"THENGOSUB720
IFCs="3"THENGOSUE1ISE2@
IFCS="4"THENGOSLIBE2EA
IFC%="5"THENGOSUB1140@
IFCS="5"THENGOSUBEEDA
IFCE="7"THENGOSUE13E2
IFCS="H"THENGOSLIB319@

‘GOTOL15@

REM ww ENTER &%
GRAPHICO, 1

IFN>=X-1THEN RETURN
CHARL,2,2, "F1 - CONTINUE”
CHAR1,2,4,"F3 - RETURN TO

MENU*

GETKEYCH
IFCE=""1"THEN“92
IFCs="3"THENGOTO39@
GOTO45@

MN=N+1

SCMELR

CHAR1,10@,2, "ENTER NAMES/AD
ORESSES ", 1

S2@ PRINT:PRINT"ENTRY #";N;"0OF
=]

INPUT *NAME™ ; NS (N
LETNSCNI=NSCN)I+", »
INPUT"ADDRESS 1”;ASCN)
LETASCNI=AS(N)I+", »

INPUT "ADDRESS 2";DECND
LETOSCN)=0SC(N)+", "

INPUT "ADDRESS 3";VSEIND
LETUSCN)=USCNI+", "
INPUT®TEL.NO - *;PSCN)
LETPS(N)=PSCNI+", "
IFOS(N)=""THENLETDSCN)="="
IFUSCN)=""THENLETUS(N)="="
IFPS(N)=""THENLETPECN)="-"

PRINT: PRINTCHREEC 18) "ANOTHE
R ENTRY? (Y NO"™

GETKEYCS

IFN>=X-1 THEN RETURN
IFCS="Y"THEN GOTO 490
IFCS="N"THEN RETURN
GOTO 670
REM ** READ
GRAPHICE, 1
IFN=0 THEN RETURN

CHARL1, 12,2, "READ NAMES/ADD

RESSES™ 1

CHAR1,2,4,"F1 - READ ALL"
CHARL,2,6, "F3 - MATCH NAME

GETKEYLCS

IFCE="1"THENBED
IFCE="3"THENI4@

GOTO72a

FORI=1TON

SCNCLR

FRINT: PRINT"” ENIRY NO.";I;

“OF ;N

PRINT:PRINT" NAME: TN
FRINT"
PRINT™

ADORESS 1:";A5CID
ADDRESS 2:";0%C13
FPRINT” ADDRESS 3:";USCI)
FRINIL® TEL.NO = ":PSCI]
FRINT: PRINTCHREC182 "PRESS
KEY TO CONTIMUE®CHRSC145)
GETKEYCS

NEXTI

RETURN

SCNCLR

J5a
ICH
gs0
a7a
8@
9390
leea

lg1a

le2a
1032
le4a
lasa

1280
5012
7@
13288
1938
lige
111@

ANY

1128
113a@
1148
115@
1160
117@

l18@
1138
1z2@a
1218
l22a
ym

1457
1233

1249
12508
1262
1278
12B0@
l123@
1302
131@
13ze
1338
134
1358
1362
1373
13802
133@
14aa

141@
142a
14308
144@
14568
1460

147
1488
E:i

143@
1580
151@
1528
1538
154@

CH NAME IN

TO RETURN

PRINTING ADDRESSES

ASE WAIT.

PRINT:PRINTTAB(2) "NATCH WH
NAME"; : INPUTTS
LETTS=TS+", "

FORI=1TON

IFNSC 1 )=TSTHENSOTO1Q52
NEXTI

PRINT : PRINTCHREC182"NO
FILE*CHRSC 1481
PRINT:FRINT"PRESE ANY KEY
IO MAIN MENU™
EEICS: IFCS=""THEN1@22
RETURN

SCNCLE

FRINT:PRINT®™ ENTRY NO.";I

=18}

;:lu:Frui I

FRINT:PRINT" NAME: "al
PRINT" ADDRESS 1:";ASCI]
PRINT"® ADDRESE 2:";0S(I)
PRINT" ADDRESS 3:";VUE(I)
PRINT™ TELNQ — - ":PSEL]
PRINT: FRINTCHRSC 18 "PRESS
KEY TO RETUREN TO MAIN MEN

U”CHREC1462

BETCS: IFCS=""THEN1120
RETURN

REM **= PRINT %=
GRAPHICE, 1

CHARL1,2,2,"F1 - CONTINUE”
CHAR1,2,4,"F3 - RETURN TO

HENU "

GETKEYCS

IFCE="1"THEN1Z22@
IFCE="3"THEN RETURN

GOTO 114@
SCNCLE:PRINT : PRINTCHRSC18
"CHRS(

FPREINT:PRINTCHESC1B) "™
"CHRSC146)
OPENI,4

FORI=1TON
PRIMNT#4,NSCID
PRINT#Y , ASC1)
PRINT#4 ,0%CI2
PRINT#H#Y,US(I)
PRINT#4,PSC1)
PRINT#4

PRINT#4: PRINT#4
NEXTI

CLOSE1

RETURN

REM = RS
IFN=0 THEN RETURN
GRAPHICH, 1
CHARL,2,2,"F1 — CONTIMUE"
CHAR1,2,4,”F3 - RETURN IO

FLE

MENU"™

GETKEYCS

IFCS="1"THEN1450
IFCS="3"THENRETURN
GOTOD1360

SCHNCLE

CHARL, 18, 2, "ERASE NAMES/A

DORESSES™, 1

CHAR1,2,4,"F1 - SCAN ALL"
CHAR1,2,E,"F3 - MATCH NAM

GETCS: IFCE=""THEN143Q
IFCE="1"THEN1530
IFCE="3"THEN1700Q
GOTO136a

FORI=1TON

SCHNCLR

155@
1568
157@
158
155@
1623
1618

16208
1E32
1640
1650

PRINT”ENTRY #”;1;”0F";N
PRINT "NAME: " NSCI)
PRINT”ADDRESS 1:”;ASCI1)
PRINT"ADDRESS 2:";D$C1)

,PRINT"ADDRESS 3: ";UsCI)

PRINITEL NO = 7 PRCTD
FRINT:PRINT"F1 — CONTINUE

PRINT: PRINT"F3 - ERASE™
GETKEYCS

IFCS="1"THEN GOTO 158@
IFCe="3"THEN GOSUE -1830:6

OTO1E70

1660
1670
1680
1632
17e.
171@
]
172@
1738
1742
a
1758
1760
Ell
177@
TURN
1780
1798
l8@a
CH
lg81a

GOTO1E63a@

!l Ll 0 e et

NEXTI

RETURN

SCNCLR

INFUT "MATCH WHICH NAME™;T

LETTE=Th+" "
FORI=1TON
IFNECI =13 THEN GOSUB 183
NEXTI

FRINT"NO SUCH NAME IN FIL

PRINT"PRESS ANY
TO MENU™
GETKEYCS: GOTOl1@20

RETURMN

PRINT: PRINTCHREC183"NO SU

KEY TO RE

NAME IN FILE"CHREC14B)

PRINT: PRINT"PRESS ANY KEY

TO RETURN TO MEMNU™

1822
183a
1840
1850
1860
187a
1888
l89a
190
191a
132@

GETCS: IFCE=""THEN12Z0®
FORK=ITOM
NECKI=NSECK+12
RECKI=ASCK+1)
DECKI=DECK+1D
USCKI=USCK+12
PHECKI=PECK+1)
LETHN=N=1:LETI=I-1
NEXTK

GOTO15@

RER =« 0R0 we

1930 GRAPHICS,1

194@ CHARR1,2,2,"F1 - COMNTINUE®
1358 CHAR1,2,%,"F3 = RETUEN TO
MENL™

18E@ GETKEYCSE

197@ IFCS="1"THENZOO@

138@ IFCE="3"THEN RETUEN

1990 GO0TO1920

2002 SCNCLR

28318 CHaR1l,12,2," LOARD FILE
”:1

2020 CHAR1,2,%,”F1 LOAD FROM D
ISK"

£032 CHARL,2,B,"F3 LOAD FROM T
APE"

£04@ GETKEYCSE

£20se IFCE="1"THENZQBQ

2060 IFCE="3"THENZE40

878 GO0TO2a4a

=]z %]

OPFEN1,8,3,"2:128 MAIL LIS

T,SEQ"

2030
2100
cll@
2120
2130
2140
2150

INPUT#1,N
FORI=1TON
INPUT#1,NSCI)"
LETNSCI)=NSCI)+" »
INPUT#1,ASC1)
LETASCI)=ASCI)+",”
INPUT#1,0%C1)
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2160 LETDECIJ=0OSCIo+", ™

2178 INPUTH#1,UECID

£180 LETUSCI)=USCIo+™ "

219@ INPUTH#1,PECID

220@ MEXTI

S21@ CLOSEl

2ec@ IFC%="1"THENFRINT: PRINI:F

RINT™ DISK STATUS - "DS%;SLEE
B3 f

2238 RETUEN

2248 PRINT**;::0OPEN1 , 1,@, 128 1
pAll LIST"

2850 GOI02990

2EE@ REM *== SAUE »»

227@ IFN=BTHEN RETURM

228@ GRAPHMICE,1

229@ CHeR1,2,2,"F1 - CONTINUE"
238@ CHRR1,2,4,"F3 - RETURN TO
MENU™

231@ GETKEYCS

2320 IFCS="1"THENZ2350@

233@ IFCE="3"THEN RETURNM

2342 GDTO226@
E35@ SCNCLRE

2360 CHAR1,12,2,"
"|1

2370 CHAR1,2,4,"F1 - SAVE TO O
ISK"

£38@ CHAR1,2,6,"F3 - SAVE TO T
APE™

2390 GETKEYCS

2400 IFCS="1"THENZ2430

2419 IFCS="3"THEMZSH@

SAUE FILE

2420 GO0TOo02339d
P43@ OPEN1,8,15
244@ PRINT#1,”S@:128 MAIL LIST

:::hq’h¢=

conunEg

-

7

245@ CLOSE 1

24E@ OPEN1,8,3,"0:128 MAIL LIS
T,SEQ,WRITE"

2470 PRINT#1,N

2480 FORI=1TON

249@ PRINT#1,NSCI)

2500 PRINT#1,ASCI)

2510 PRINT#1,DSCI1)

2520 PRINTH1,USCI)

2530 PRINT#1,PSCI)

co4@ MEXTI

255@ CLOSE1

256@ IFCS="1"THEWPRINT:PRINT:P
RINT" DISK STATUS - "0SS:SLEE
P3

2570 RETURN

258@ PRINT”";:0OPEN 1,1,1,"128
MAIL LIST”

259Q GOTO2470

PE@R@ REM **= CHANGE **

£61@ IFN=0 THEM RETURM

2620 GRAPHICO,1

£63@ CHAR1,2,2,"F1 - CONTINUE™
254@ CHARL,Z,4,"F3 - RETURN 1O
MENU™

PES@ GETKEYCS

PEE@ IFCS="1"THENEEZ0

2670 IFCS="3"THENRETURN

2680 GOTO2E500
263@ SCNCLR

2780 CHAR1,18,2,”"
NTRY ",1

2710 CHARL,2,4,"F1 - SCAM & CH
ANGE "

2720 CHARL1,2,6,"F3 - MATCH"
273@ GETKEYCS

CHAMGE AN E

2748 IFCE2="1"THENZ277D

2750 IFCE="3"THEMZ2S510

276@ GOTDE730

2778 FORI=1TOM

2780 SCNCLR:PRINTNSCIX

2798 PRINTASCI2

2808 PRINTOSCID

2810 PRINTUSCID

2828 PRINTIPSCID

2830 PRINT:PRINT"F1 - CONTINUE

2848 PRINT"F3 - CHANGE®

£B5@ GETKEYCS

2BE@ IFCS="1"THEM GOIO =2839@
ZB7@ IFCHS="3“THEM GOSUE 306@:5
O0To02830

2888 G0TO0=2858

28398 MEXTI

2908 RETURM

2518 SCHCLE

2928 INPUT™MATCH WITH WHAT NARN
E":M%

£938 LETNS=r5+","

2540 FORI=1TOM

2958 IFNSCI)=METHENGOSUE 3010:
RETURN

2368 MNEXTI

29780 PRINICHREC1BI"NO SLCH NAR
E IN FILE"CHRSC146)

2980 PRINT"PRESS ANY KEY TO RE
TURN TO MAIN FMENU™

398 GEIC%: IFCE=""THENZ338
3J00@ RETUEN-

3218 SCHELR:-PRINTNSCID

A0F@ FRINTASCI)

3838 PRINTDSCID

3048 PRINTUSCI)

RS PRINTFSECID

FQE@ PRINT™1 >> NAME"

3970 PRINI"2 »> ADDRESS 1"
AB@ PRINT”3 »>> AODORESS 2"
J09@ PFRINT*4 >> ADDRESS 3"
31@@ PRINT*S »» TEL.NO - ™

3118 PRINT: INPUT"CHANGE WHICH"
;€

3120 OMNCGOSUB3140,315@,316@,31
70,3186

3138 RETURN

314@ PRINT: INFUT"CHANGE TO WHA
T":0%F:NSCI)=0F: LETNSCII=NSCL 2+
R I=l=-1 s RETURN

3150 PRINT: INPUT"CHANGE TO WHA
T";QE:AECI )=0%: LETASCII=ASCI )+
. I=1-1:RETUREN

31680 PRINT: INPUT"CHANGE TO WHA
T, Q%:05CI)=G0F;: LETOSC I )=DSCI o+
*or.Iw]=1:RETURN

3178 FRINT:INPUT"CHANGE TO WHA
T":Q%:VUECI)=0F: LETUSCII=USECI )+
*o:I=I-1:RETURN

3180 PRINT: INPUTI"CHANGE TO WHA
IT";Q0%:PECII=Q%: LETPECI)=PSCI )+
not.I=l-1:RETURN

A150 RER **zxsms EYTT wewkw
Jc@d GRAPHIC1,1

321@ CHAR1l,Z2,5, "HAUE YOU SAUVED
NEW ADDRESSES T°

322@ GETKEYCS

J23@ IFCs="Y"THENGRAPHIC®,1:EN
1]
3240
2

IFCS="N"THENRETURN: ELSESE
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Binders

Organise and protect your disk with
Commodore Disk User disk binders and 4
data disks.

el

Why not keep your Commodore Disk User program
collection alongside your magazines in a stylish Disk User disk
binder! The binder comes complete with |0 disk sleeves to
organise and protect your program disks. Why not buy a disk
binder to house all of your data disks? We can even supply
Commodore Disk User data disks. The Commodore Disk
User logo immediately identifies your disks and there's room
to title them and document the disks details.

Send for your disks and binders now!

:-..0_-2__#&,_. #{_:;:,; e,

Prices are as follows: PRODUCT NAME | ORDERCODE | QUANTITY PRICE ;
Commodore Disk User Binder £4.95, including

10 sleeves. Order code BDYUI

Commodore Disk User Binder with 10 sleeves and
10 disks, £9.95 Order code BDYU2

10 sleeves for insertion in binder, £1.50. Order code

BDSI0

20 sleeves for inclusion in binder, £2.75. Order code Overseas postage add £1.00

BDS20

10 Commodore Disk User data disks, £5.95. Order CHEQUES PAYABLE TO TOTAL
code BDDIO ASPLTD

All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH.
Please allow 28 days for delivery.

TRYING TO USE YOUR COMPUTER?...
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by Frank van Tiggelen

—_—

- —

Ec Message Construction Kitisa
useful package which can add a
pleasing, dual-line banner effect to

most programs. It can scroll credits
across the screen or add wrap-
around instructions. As long as
there’s room for an interrupt, MCK
can help.

Although the messages are re-
ferred to as text, they can include
user-defined pictures. In fact, the

l

— e ————

whole text is redefinable to suit your
own particular needs.

By raising the start of Basic to
$3000 (12288), there is room for a
character set from $2000 (8192)
upwards and a message can be
stored in the space from $0800 to
$ 1 FFF (2048-8191) giving room for
a string of 6144 characters. The
routine which forms the interrupt
engine is stored from $CO000 to
$C166 (49152-49510).

The three MCK editors control
text, characters and storage accessed
via a master menu which leads to
sub-menus for each option.

| Text Editor (T)

There are six options within the text

i editor.

E - selects the ‘text edit’ facility
which allows the scrolling text to be
typed in. At first, the program asks
for a starting point which should lie
somewhere in the text storage range

YOUR COMMODORE SER

Message

editor programs

of 2048 to 8191. Entering text 18
then simply a case of typing in the
words, using the DEL key to correct
any errors. Pressing RETURN re-
calls the option menu.

VY - the View Text option 1s used
to display the text from a given point
in memory. While the text is being
displayed it can be paused with the
F7 key or terminated by pressing the
spacebar.

This function also allows you to
check the text length which can then
be stored by entering the value
through the ‘M’ option from the text
menu. This tells the program where
the text ends and the wrap-around
begins.

S - reveals the main scrolling
demo where the results of your
labours can be viewed. Press the key
and the demo is displayed in fully
defined characters across the top
two screen lines. Pressing the space-
bar may cause a panic at first be-
cause a warm reset occurs. This 1s
normal and entering RUN will res-
tore the program without losing any
character or text information.

R - if text has been omitted, it
can be inserted using the option. On
entry, the program asks for a start
and end address of the block of text
to be moved, the destination address
must then be entered. For the end
address you have to know how many
characters need to be inserted, this

E
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Construction Kit

Produce customised scrolling displays with a suite of

can then be added to the start
address to give the end value.

This facility can also be used to
repeat blocks of text. The limitation
is that only 2000 characters can be
moved at a time.

M - As mentioned before, this is
the ‘set message length’ option that
tells the system where the loop starts
and ends. This can be any value
from 256 to 6144 in blocks of 256
characters. The number of char-
acters is increased with the ‘+’ key
and decreased using ‘-".

X - Exits from the text menu to
the main menu.

Character Editor (C)

Up to 128 double height characters
can be designed and manipulated to
create the building blocks for a
scrolling message. The screen dis-
plays a 16 x 8 grid, a menu of
options and a full character set. The
screen layout can be seen in Dia-
gram 1.

The functions can be selected by
pressing the specially allocated keys
displayed alongside the menu but,
by pressing the spacebar, the options
can be highlighted with a joystick
and the option will be executed
when the fire button is pressed.

The space character (ASCII 32)
is not included in the redefinable set
so that the screen does not fill up

#




with rubbish. This also means that
spaces can easily be inserted in the
text editor by pressing the spacebar
as normal. '

When the editing process is com-
plete, the X option will return the
program to Basic but the program
can be re-run without losing the
defined characters from memory.

SELECT CHARACTER - This
option moves the cursor to the char-
acter set at the bottom of the screen.
The character to be edited can be
selected by moving the cursor onto
the relevant character and then
pressing fire.

CLEAR CHARACTER - When
this option is selected, the current
character 1s erased ready for
redefining.

REVERSE CHARACTER - All
of the on pixels are turned off and
vice versa when this option is cho-
sen for the character being edited.
..... FIRE MODE PLOT - The fire

LISTING

now used to erase a pixel.

COPY CHARACTER - If you
want to make a slightly altered ver-
sion of another character from the
set, this option allows you to copy it.
First, the program asks for the char-
acter to be copied and this is selected
on the lower display using the joy-
stick. Next, the character position to
which the copy is made is selected in
the same way. :

GET CHARACTER - After se-
lecting a character for display, this
function transfers the information
to the editing grid.

PRINT CHARACTER - A per-
manent pixel map can be printed
out using this facility.

MIRROR X - After selection,
the character to be mirrored is later-
ally reversed.

MIRROR Y - This is the same as
mirroring in the X direction but the
character is inverted instead.

5 CHAR PAINT - Five consecu-

Screen Poke - The value of the current charac-

ter selected for editing.
Fire mode - The highlighted pixel is turned on
Character gy pressing the fire button when this value is 1.
editing he fire button turns the pixel off when the
window value is 0.
EEpEEEEE T i
EAsmERm |FH: 1 CHARACTER MENU _ﬂ_ﬂﬂ"ﬂﬂ window
T SELECT CHARACTER =6
BUEEEEER CLEAR SCREEN il
prEzEEnm PC: REVERSE CHARALCLTER: R
jEsacice o° |LIRCnone RLOL
-] ] ] :
=I====I= COPY CHARACTER : 0 Tﬁtc#i_!mcmrmhryprdmm the
amzzennm (1 GET CHARACTER = G rext editor to select the current
ENNEEEEN PRINT CHARACTE ¢ P edit character.
EREEREEE MIRROR ¥ 1 = ;
EREEEEEN MIRROR ¥ : ;
ENEEENEN E CHARACTER PAINT:F
TEEET T XIT : %
EENEEEEN

Diagram 1 - The Character Editor

The character set

mode (FM) is set to unit value and a
pixel is set when the fire button is
pressed. ;

FIRE MODE ERASE - This is
like the last option but the FM value
is set to zero and the fire button is

tive characters can be designed
simultaneously on a special 40 x 16
grid. After the first character of the
sequence has been selected from the
character set display, the screen
changes to reveal the new grid. Be-

neath this display is the fire mode (1

or 0) and the poke values of the
characters displayed. The first char-
acter must have a screen poke value
of less than 123.

The five character frieze can now
be created using the ‘+” and ‘- keys
to select the fire mode. When fin-
ished, the characters are transferred
to the computer’s memory by press-
ing the spacebar. F7 displays the
characters on the screen as they will
appear in the text and, if they look
alright, the main editing screen can
be re-entered by pressing “X°.

Storage (S)

The options available from the stor-
age menu relate to saving and load-
ing routines.

- CHANGE DEVICE - The sys-
tem is initially set for tape opera-
tions but this function will toggle
from tape to disk.

SAVE CHARACTERS - The
current character set will be saved
under a filename of your own
choice.

SAVE TEXT - This saves the
current text message on to the stor-
age device.

SAVE MACHINE CODE - As
the scrolling message is modified
through the text editor, the machine
code is automatically tailored to run
the program. This option saves the
correct routine to drive the current
characters and message.

LOAD - Can be used to load any
of the three file types saved with the
preceding three options.

Program creation

To use the files with your own
programs, first enter the following:

POKE 43,0:POKE 44,48:POKE
12287, :NEW

Now the character set, text mes-
sage and machine code can be load-
ed in. Before loading your own
routine type NEW again.

The following commands will
kickstart the scroller:

POKE 899,0:POKE 900,199:
POKE 49324,8:SYS 49152

The code routine occupies the
locations from 49152 to 49510.
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id

21

33

e

5

E2

7

=)

INSTRUCTIONS FOR ENTERING THE
PROGRANS

TYPE IN AND SAUE 'MESSAGE
CONSTRUCTION KIT* ONTO YOUR
MASTER TaPE OR DISK
TYPE IN &NO SAVE '‘n/C
MAKER' ONTID A SEPARATE
TAPE/DISK
RUN 'M/C MARKER’ AND aDD IT
TO THE MASTER TAPE/DISK
AFTER 'MCK®
TYPE IN AND SAUE *CHARACTER
MAKER® ONTO A SEPARATE
TAPE/DISK
EUN *TEXT MAKER' aND aA0D0 IT
TO THE MASTER TAPE/DISK
aFTER "M/C MRKER®
TYPE IN AND SAUE *TEXT
MAKER® ONTO A SEPARATE
TAPE/DISK
RUM "TEXT MAKER®' AND aADD IT
TO THE MASIER TAPE/DISK
AFTER 'CHARACTER MAKER’
LOAD AND RUN ‘MCK’' AND
LOAD THE PROGRaNS IN THIS
ORDER:

ns/C

CHARS

TEXT

PROGRAM: MESSAGE CONSTRUCTION KIT

4A

3a

7C

=12

a3

BE

AL

s
B2
22
BE
=1

24

18

i@ DE=1:DV=1:DEC12="TAPE": D%
(2)¥="0ISK":G0T01238

20 POKES3ZB0, 12:POKES3SEL, 15
:POKEG4E, @: FRINT*CC4,CLE,BLA
CK1”; : POKES3263, 1 : POKES3287,
@

3@ FORX=8TOE3: POKEBIZ2+X,@:NE
IT:PEKEEEE,EEE:Fﬂﬁx‘ETDE1PﬂK
EB3E+X*3, 195: NEXT: J=1

40 FDKEEEB,EEE:FﬂﬂEEEE,EEﬁ:P
OKEB3S5, 255: POKES3S48, 24 : POKE
53g49, 50: FOKE2@4@, 13

S@ FORX=0TO15:PRINT"CWHITE,R
USON, SOB1 " : NEXT : PRINT"CHOME,
DOWNI TABCS ) "[CYIFM: [WHITEJL
*.MO=11:G05UB31@

BE@ A=@: XX=56:5Y549397: FORG=R
*32TOR+7: POKEE1S2+0,0: NEXT: P
RINT"EHEHE,DDUNE]"TQEEE}"PE:
£l

78 PRINTITABC18)"LDDOWNZ,CS,CE
1 :PRINTTABCS)"[CH,C4IRLCS,C
B1":PRINTTABC1@)™LCT1": GOTOS
BE@

B@ P=PEEK(S6320):IF(PAND1)=0
ANDY>@THENY=Y-1

9@ IFCPANDE)=0ANDY<1STHENY=Y
+]1

108 IFCPAND4)=BANDX> @THENX=X
ik

110 IFCPANDE))=0ANDX< 7 THENX=X
+1

128 IF(PAND1BI=BTHENPOKESSZ23
E+X+Y*4@,MD: GOTO260

138 POKES3248, 24+X*8: POKES3E
ﬁ3,5ﬂ+Y.E:EETﬁ5:IFH$-""THENH
@

142 IFAS="+"THENHDO=11:PRINT"
EHHHE,BﬂHN]"TﬁE(lE}”EUHITE]l
*: GOTOED

150 IFAS="—-"THENHMD=1:PRINT"L
HOME , DOWNI"TABC12) "CWHITEI®™
: GOTOB@

16@ IFAS="S"THEN4S®
1?@_IFHE'"C"THENPRINT”IHDHEJ
m.  FORE=1TO16:PRINT"CWHITE,R

Ja
65

oo
87

BE
3B

9B

ac
57

B@

AA

CF

FF
F7
10
B
E2
51
cc
oB
FE
2A
73

SE

El

1@

USON, S0B1": NEXT : GOTOBZ@

180 IFA%="R"THENGOT0B4@

199 IFAS=" "THENGEQ

200 [FAS="X"THENB1@

210 IFAS="0"THENBER

220 IFAS="G"THENS4D

230 1FAS="P"THEN1810

24@ IFAS="[F71"THENZBO®

250 [FAS="_"THENGOTOZBZ0

26@ IFAS="- "THENGOTO2950
270 GOTOEE8

280 2ZZ=-8192+B*(3I2*D+C+A*EH+A
*134+Y: IFY> 7THENZZ=ZZ+127%8
29@¢ I1FMO<>1THENPOKEZZ , PEEK(Z
Z)ORC2" (7-X)):E0TO130

30@ POKEZZ, PEEKC22)AND(255-2
~(7-X1):GOTO138

31@ PRINT"CHOME,CSI"TAB(13)"
[CA,SC20,C51"

32@ PRINTTAB(13)"[SB,SPC3,C4
ICHARACTER MENULCS,SPC3,SB1”

33@ PRINTTABC13)"[CS,CQ,SCE0

,CW1":FORA=1T012

34@ PRINTTABC13)"CSBI"TAB(34

I"[SB]":NEXT: PRINTTABC13) "LC

Z,SC28,Cx,C41”

35@ PRINT"CHOME,DOWNZ1" : POKE

53264, @: POKES3271,@

360 FORX=1T012:READAS: PRINTT

ABC14)LEFTS(AS, 18)"[WHITEI"R

IGHTS(AS, 2) "[C4] " : NEXT: PRINT

"CHOMEI™;

370 FORX=BTO31

38@ POKEL7@8+X,X:POKEL7BB+X,

X+32: POKE1868+X , X+64 : POKE194

B+X, X+96: Y=X

390 X=X+128: POKE1748+Y, X: POK

E1828+Y, X+32: POKE1S@B+Y, X+6'

. POKE1SB8+Y , X+96

4P@ X=X-128:NEXT:X=0:Y=0:RET

URN

41@ DATA"SELECT CHARACTER :

s", "CLEAR SCREENLSPCS1: C",”

REVERSE CHARACTER: R"

42@ DATA"FIRE MODE PLOTCSPC3

J: +° *FIRE MODE ERASE : ="

,*COPY CHARACTERCSPC31: O

439 DATA"GET CHARACTERCSPCY]
G*, "PRINT CHARACTER : P",

"MIRROR XCSPC81: _"

yup DATA"MIRROR YLSPCS1: “",

"5 CHARACTER PAINT:F77,"EXIT

[SPC13]1: X"

45@ :F=X:G=Y:A=E:Y=D:X=C:POK

ES3271,1: POKES3264, A

46@ 1FPEEX(S6320)=111THEN46@

470 P=PEEK(56320): 1F(PANDL)=
BANDY> @THENY=Y-1

4B8@ 1F(PAND2)=@aANDY<3THENY=Y
+1

490 1F(PAND4)=0ANDX=0ANDA=1T
HENG7@

SE@ 1F (PANDY)=BANDX> OTHENX=X
-1

51@ IF(PANDB)=@ANDX=24THENGE
?

520 [F(PANDE)=@ANDX<ISTHENX=
X+1

530 IF(PAND1G)=@THENSED

S4@ IFA=1ANDX=7THENX=X-1

55@ POKES3248, XX+X*8: POKES32
49, 185+16%Y: GOTO470

560 W=E*24+E*1+C+0*B0: POKESS
SB8@+W, 11 : POKESSS8Q+W+40,11: W
=A*2H+A*1+X+Y B0

57@ POKESSS80+W,®: POKESSS80+
W40, B:C=X:0=Y:E=A: X=F: Y=G:P
DKES3271,0

SBE QO=(D*32+C+A%24+A*1): PRI
NT"CHOME , DOWNG , WHITEI " TABCE)

CC

EB
Fa

eF
91

B3
aa

juls]
9E
c@
Fa
o7

ns
b

BA
93
2l

s

na
AS

72
27

3@

EF

E8

20
8@

44

ac

18
5E

BB
e |
B6

1B

a1
2a

El

BE"CLEFT] *::IFOR<1@THENPRIN
E il

9@ POKE1@24+10+3%4@ 0Q:PRIN
T"[LHOME]": : FORL=1TO16: PRINT"
CWHITE, RUSON,S081" : NEXT

E@@ POKESAPEY,@: IFWR=1THENRE
TURM

610 P=PEEK(SE320):IFP=111THE
NE1@

E2@ GOTOB@

E3@ IFOU=1THENDU=2:DN=8:G0TO
B5@

E4@ DW=1:0n=D0Ow

BE50 PRINI®CHOME,WHITEI"TAB(E
9)0%C0Ou ) : GOTOBS

EER X=@:XX=0:Aa=1:POKES3264,A
1 GOTOS4@

570 X=24:XX=56:Aa=0: POKES32E4
,A: GOTOS48

6@ POKES3248,24: POKES22b'Y, 1
:POKES3277,1:1=Y: :¥=J

590 P=PEEK(S63202): IF(PANDL )=
@anNDyY> 1 THENY=Y-1

700 IFC(PANDZ2I=0ANDY<12THENY=
¥+l

71@ IF(PANDIG)=@THENT3@

720 POKES3243, E5+Y*8: GOTOES@

730 POKES3264,@:POKES3E77,0
74@ IFW@=1THENMRETURMN

750 P=PEEK(5632@): IFP=111THE
NT7S@

7E@ J=Y:Y=1:0NJGOTO4S@,770,7
80,790,500, 860,940, 1019,26820
,28950, c00a,818

770 Aas="C":G0TOL4@

78@ A%="F":G0TO14@

780 As="+":G0TO14@

B8 As="=":GO0TO14@

B1@ SYSES126

822 FORG=OTO7:Z2Z2=8192+8*(0*3
g+C+A=24+Aa*1)+0;: POKEZZ, @: POK
E2Z2+(128%*8) ,8: NEXT

838 GOTOB

g4@ FORD=@TO7:22=B192+8*(0*3
E+C+a%2y+a®l1+0: POKEZZ, 255-F
EEKCZED

ES@ POKEZZ+128#*H,E2S5-PEEK(ZZ
+128%8);: NEXT : GOTOB@

BE@ WR=1:PRINI®CHOMEI":FORX=
1TO1S:FRINT : NEXT: FRINT"CEBLALC
KICOPY FROM CHARACTER™:GOSUB
45@

A7@ Z1=B1S2+B8%(0*32+C+A%S4+A
Il]

BB@ PRINT"CHOME,BLACK]":FORK
=]1TO1E: PRINT : NEXT

g9@ PRINT"[UPICOPY TO CHARAC
TER ™:GOSUE45@:Z2=8152+8*(0
s3P+C+ATEL+A*1)

900 LW1=-Z1+128+8:W2=22+128*8:
FORQ=ATO7

51@ POKEZ2+0Q,PEEKC(Z1+Q)

920 POKEWE2+0G, PEEKCW1+E) : NEXT
: PRINT"CHOME] " : FORK=1T0O15: PR
INT :NEXT : WQ=0@: X=@

§3@ PRINT®CSPC3S]"*:GOTOEd
a4@ POKES3280,0

g5@ ZZ=8192+8*(D*32+C+A*21+A
#17;:Ww=22+128*8: FORO=@TO7: T=
PEEK(22+0Q) : S=PEEK (WW+Q2

95@ FORR=7TOQSIEP-1:IFT-2°R>
=@THENT=T-2"R: POKESS256+Q*4@
+(7=-F),11:G0TOS8@

870 POKESS296+Q%40+7-R,1

gE@ IFS-2°R»=@THENS=S5-2 R:FO0
KESSE16+0*4@+7—-R, 11: GOTO12@8

992 POKESSE1G+@%4@+7-R,1
1@@8@ NEXT:NEXT:POKES328@2,11:
GOTOBR
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LISTING

=11
FD

E@
ul2]

At
FE
ca
a7
AB
SF

c8
A

FO
iF

b i

B2
at

23
i

40

s
8Cc

08
ca
o8
21
97

ea

7]
El
EY

a3

E2
839
EQ
k]
0B

7E
EB

1018 PRINI"CHOME]™": FORK=1TO1
S:PRINT:NEXT: PRINT"CLELACKIDO
¥YOUu OwN A CITIZEN IDP-SEAT

LY/ NI™

1020 GETAS: IFASc> "Y"ANDAS<> ™
N*THEN1@Z@

1830 IFAS="Y"THENOPENE,%,E:P
RINT#E ,CHREC®): CLOSEE

1842 PRINT™CUP,SPC3IE]"

10858 OFENY,4:POKES3EES, PEEKC
S3265IAND238

1960 ZZ2=81392+B*(0*32+C):FORG
=@ATO07 : T=PEEKC2Z2+0Q2

187@ FORR=7TO@STEFP-1:IFT-2 R
>=@ATHENT=T-2"R: PRINT#Y, "[RUS
ONM] [RVSOFF1"; :-GOTOl@S5@

198@ PRINT#4,"CS5031";

109@ NEXT:PREINT#4, "[CG1":NEX
T

1100 ZZ=-BlOc+B*(0*32+CH+1268*
8: FORG=@TO7 : T=PEEK(Z2+Q2)
111@ FORR=7IDAOSTEP=1:IFT=2"R
>»=@THENTI=-T-2°R; PRINT#Y, "CRVS
ON] [RUSOFFI1™; :GOTD113@

1120 PRINTS®4, "CS01";

113@ NEXT:PRINT#4,"LCGE1”:NEX
T:PRINT#4Y, "LCTH1 " :CLOSEY : POK
ES53265 , PEEK(S32650R1E

114@ X=0:60T088

1150 PRINT"CCLR, DOWNZ2 ,C4]1"ThA
B(l2)"SAVE "N%:PRINTTABC12)™
ECT163™

116@ INPUT"CLDOWNZ,CSIGIVE FI
LENAME ~;FIS; IFFIS=""ANDDE=8
THENPREINT"CUP31"; :GOTO116@
117@ POKE134, SA/s256: POKE133,
SA-PEEK(194 %256

118@ POKEL17S,FA/256: FOKEL7Y,
FA-PEEK(17S)*256

1198 L=LENCFIS)

120@ FORI=1TOL:POKEl1@23+I,AS
CCNIDSCFIS, I, 1)) :NEXT

1218 POKE187,8:PDKE1B8,4: FOK
E183,L:POKELBE, DE : 5YS62954
122@ EETURM

1230 PRINT"CCLE, DOWN]™: POKES
3280, 0: FOKES3E81,0

1248 PRINT"[WHITE,SPCEITHE M
ESSAGE COMSTRUCTION KIT™
1245 PRINT"LWHITE,SPCG,CT28,
DOWNI ™

1258 PRINT"CLCE,SPC4I1PROGRAMA
ED BY FRANK uUaN TIGGELEN™
;Egﬂ PRINT"CCY,SPC1SIMARCH 1
127@ PRINT"LCS,SPCS]FOR THE
YOUR COMMODORE™

1275 PRINI"CYELLOW,SPC1QISER
10US USER'S GUIDELCS,DOWN3I™

1eB@ PRINTTABLS)"CCA,5*20,CS
]JF

123@ PRINITABCSI"C[S-I1 M A I
NLSPCYIA E M U £S5-3"

130@ FRINITABCS)"LCCO,S5*20,Cw
IIF

1318 PRINTTABLRI"LS-1TEXT ED
ITORCSFCE]: CWHITEJITCCS,S-1"

132@ FRINITABCS)"CS-1CHARACT
ER EDITOR : CWHITEJCLCCS,S-1"

133@ PRINTTAB(9)"L[5-1STORAGE
(SPC1@1: CWHITEISLES, 5-1*
134@ FRINTTABC9)"LCR,S5*20,CW
qm

1358
Cl33:
136@
"
137@

FRINTTAB(9)"CS5-1EXITLSP
CWHITEIXCCS,5-31"
PRINITAECS)"L[CZ,5*268,CX

GETAS: [FAS=""THEN1370

. 138@ IFAS="T"THEN1720

1398 IFAS="C*"THENZ@

2l
=1
81
a3
cg
1l
15
a5

AA

CC

C4

4@

B
g8
BB
9B
SA
ES
TC
aF
63
41
Bz

sS4
BE

5l 4

BB

Al

11

7B

33

4C
B
o7

52
@8
Al
B2

tE

¥l

1408 IFAS="S"THEN1430

1410 IFAS-"X"THENSYSE5126
1420 GOTO137@

1430 PRINT”CC4,CLRI”:POKES32
BO, 15: POKES3281,15

144@ PRINTTABCS)"CDOWNZ,CA,S
*20,C51"

145@ PRINTTAB(S)"[S-,SPC315
TORA G ECSPCY,5-1"

146@ PRINTTAB(S)"[CR,S5*20,CW
]Iﬂ

1478 PRINITRBECS)"LS5-]1 STORA
GE 1O  “Osclda®  ESB1™

1488 PRINTTRECS)"L[CQ,S5*20, CW
jﬂ

143@ PRINTTABC32"[5-ICHANGE
OEUVICECSPCt): CWHITEIDLCY, SB
3

1598 PRINTTABC(SI"LS5-1SAVE CH
ARACTERS CWHITEJCLCY,SB1"

151@ PRINTTABCS)"[S-1SAVE TE
XTCSPCBY: CWHITEITCCY,SBA1"

1528 PRINTTABLS1I"L[S-15AVE MA
CHINECODE CWHITEINCCY, SB1 "

1532
i
1542
qn
1558
C13l1:
1568
s
157@
1588
1538
le8a
161@

PRINTTABCE)"LS-1LOAROCSF
CWHITEILLC4,SB1"
PRINTTABCR)"CCA, S*20,CW

PRINTIABCLS)"CS-IEXITLSP
CWHITEJACEY . S-1"
PRINTTABCS)Y"LCZ, S5*2@, CX

GETAS: IFAS=""THEN1570
IFAS="0"THEN1G50
IFAS="C"THEN1G70
IFAS="M"THEN1E80
IFAS="T"THEN1E30

1620 1FAS="L"THEN1708

1630 IFAS="X"THENGOTO1230
164@ GOTO157@

1650 I1FOU=1THENDY=2:DE=8: PRI
NT *[HOME , DOWNG1 " TAB( 242 D5¢ DU
):G0TO157@

166@ DU=1:DE=1:PRINT"[HOME,D
OWNEI"TABC24) DS (DV) : BOTO1570

1678 MN%¥=" CHARACTERS":SA=818
2: FA=10241: GOSUB115@: GOTO143
@

1680 NE=" MACHINE C.":5A=431
52: FA=49510: G0SUB115@: GOTO14
38

1690 NE="LSPCYITEXT":S5A=204B
: FA=PEEK (493861 %256 ; GOSUB11S
0:60TO01438

1708 PRINT"CCLE, DOWN2]1"TABC1
B)"LORD" : PRINTTABC1B)"CCT't1 "

171@ INPUT”CDOWNZ,CSIGIVE FI
LENAME" ; FIS: LOADFIS ,DE, 1: AS=
»». GOTO1430

1728 PRINT"CCLR1”:POKES3280,
12: POXES328B1, 15

173@ PRINTTABCS)"(C4,D0WN3,C
A, S*20,C51"

174@ PRINTTAB(9)"[S-1 CCSIT

E X TCSPC4IM E N UCC4] [5-1"

1758 PRINTTABC(S)I"CCOQ, S*20, Cu
o
176@ PRINITAB(S)"[S-JEDIT TE
XTLSPCB1: CWHITEJECCY,SB1"
1779 PRINTTABCSI"LS-IVIEW TE
XTLSPCA]: CWHITEIWCCY, SE1"
1780 PRINTTABC3)"LS-IVIEW SC
ROLLINGCSPC3]: CWHITEISCCY,S
Ej!l
17990 PRINTTABCS)"[S5-IREPLACE
TEXTCSPCSY: CWHITEARCCH, SE]

E

18090 FPRINITABCS)"C[S-1SET NMES

46
1B

E8

BB
BS
07
81

c7
D4

ig

Y

o

D3

73

Ee2

ra

aF

1A
14l 3
Al
c2E

TE

5. LENGTH CWHITEJINCC4,5B1"
%Elﬂ PRINTTRECS)"[CO, 5%20,CwW
182@ PRINTTABLO}"LS-JEXITLSP
C13d:  CWHITEIXLCM,5=-1"

1838 PRINTTABCS)I"LCZ, S*20,CX
3"

1849 GETAS: IFAS=""THEN1E40
1858 IFAs="E“THEN19Z2@

1BE@ IFAS="U"THENZ110

1870 IFRE="5"THENZ23E60

1888 IFAS="FM"THENZ4QE

18990 IFAS="R"THEN310@

1508 IFAS="X"THEN1230

1518 GOTO184@

1392@ PRINT"LCLR,CY, DOWNE]IALT
ER STAaRT ADORESS T CY/N) DEF
«=E2048" : NS=PEEK(12386)

153@ GETAT: IFAF=""THEN1530
1549 NA=2948: IFAS<> "Y"THEN1D
72

1358 INPUT"CCLR,DOWN,C4IGIVE
NEW START ADDRESS™;NA

1968 IFNA<Z2@4BORNA>NS*25ETHE
N155@

1978 PRINT"LCLR,DOWN, CHICHAR
ACTERS FREE: "MS*256-NA: FRINT
“[DOWNIEXIT: CWHITEICRETURNI
CCHa™

1988 £3%="":2=0:PRINT "L DOWNE,
CSIINPUT TEXT:CC41 ~CLEFTI";

1990 GETAS: IFAE=""THEN1530
;gﬂﬁ IFAS=CHRSC 132 THENGOTOL17
2@1@ IFAS=CHREC(Z2@)ANDZ>@ATHEN
PRINTAS"-CLEFT1"; :2=2-1:B010
1559@

c@2®@ IFAS*CHREC31ANDAS<CHRS
(B4 ) THENVA=ASCCAS) : GOTO2ZQ70
c@3@ IFAS*CHRS(E3IANDAS<CHRS
(361 THENVA=ASCCAS ) -64: GOTOZE®
72

c@4@ IFAS*CHRSC131JANDAS<CHR
FCE24 ) THENVA=ASC (A -126: GOT
Dz@7a

205@ IFAZ*CHRSC1S3)ANDAS<CHR
SC182) THENUA=ASCCAS) 64 : BOTO
2@87a

c@5@ GOTO193@

c@78 PRINTAS; : POKENA+EZ, UA: 2=

2%]

2288 IFZ+NA=>NS*2SETHENFRINT
:PRINT "L OOWNIMEMORY FULL®:GO
T02338

2238 [FAS=CHRS(34)ITHENPRINIC
HRECZQICHRS(3I4) ;

2108 PRINT"-CLEFT1™;:G0T0193
]

£11@ INPUT"CCLR,DOwWNZ,C4IGIV
E START ADDRESS 7 2@4BLLEFI6
1”;1IT:MS=PEEKC49386)

2120 IFTT<2@4BORTT>MS*2SETHE
NE11D

2132 PRINT"LCLR,DOwWNZ,C4IPRE
S5 [WHITEICRETURNICC4] TO ST
ART™

2148 PRINIPRESS CWHITEILF7]
[C4] TD PAUSE AND RESTART"
2152 PRINT"PRESS L[WHITEILSPA
CEICC4] TO EXIT":AD=2@48
2160 GETAS: IFAS<>CHRSC131THE
NE1E@

£17@ PRINI"CDOWWI™: FORX=TTTO
H5*255STEP2Y

2180 XE=STRECX) :X$=RIGHTS(XS
JLENCXS)=12:PRINTTABCS-LENCX
$3)"CBLACK] "XS$"[SPCS,C41";
2198 FORY=0TO23

ZE00 O=PEEKC(X+Y2: IFQ@>*31ANDGE<
E4THENZZS8

2218 IFQ=>@ANDR<IZTHEND=G+B54
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LISTING

a7
¥l
TR
82

30
FB

7F
B3
F1
0E
17
FE

BB
3A
3A

A

27
u3
F1

35

1= ]

2C
B3

80
ne

b
1F

40
23

oc

EE

=1 ]
c3

AE
ac

AD

18

a7

AC
oA

7E

: GOTOZ225@

2220 1FQ=>SEANDD<128THENG=R+
B4 : GOTOZ250

2230 IFD=>BE4ANDO<SETHEND=0+3
2: G0ToS250

224@ PRINT™CCS,SV,C41"; :GOTO
226l

2258 PRINTCHRE(GI; : IFQ=34THE
NPRINTCHRBCZQICHREC(34);

2260 GETAS: IFAS<» ""THENZZB@
2270 MEXT:PRINT:NEXT:GO0TO233
m :

2280 IFAS="LF71"THEN2310
2290 IFAas=" "THENZ33@

2308 GOTO2270

2310 GETAS: IFAS<> "[F7]1"THENE
310

2320 GOTOZ270

£330 PRINT:PRINT"L[DOWNE,SPCA
JPRESS C[WHITEJLSPACEICCY) T
0 EXIT"®

2340 GETAs: IFAS<:>" "THENZ340
2350 GOTO172@

2368 PRINI”CCY,CLR1":POKES32
EB,IE:FDKESHEEI,15:PGKEEEE,E
: POKESQ@®, 199: POKES@21,@

2378 POKE49324,8:5Y548152:FR
INT"CHOME , DOWNY , C4 , SPCSIFRES
S CWHITEICSPACEICCY] TO EXIT
"

238@ GETAS: IFAas=" "THENE1Q
239p GOTOZ2388

24p@ PRINT”CCLRI®; :HS=PEEK(4
9386 )

241@ PRINT"LCHOME, DOWNZ,CYIME
SSAGE LENMGTH: CWHITE]"256%(MNS
-B3°[CLEFTI,C4] CHARACIERS "
4@ PRINT"CODOWN2IPRESS [WHI
TEJ+CC41 TO INCREASE AND CWH
ITEI-CCY]1 TO DECREASE”

243@ PRINT"NUMBER OF CHARACT
ERS"”

244@ PRINT"C[DOWNIPRESS CWHIT
EJCSPACEICCY] TO EXIT™

245@ GETAS: IFAE=""THENE4Y5@
246@ IFAS="+"ANOMS<32THENMS=
MS+1: POKE4S386,MS: GOTO24110
247@ IFAS=-"-"ANDNS>*3THENNS=H
5-1: POKE4S38E6, MS: GOTO241@
248@ IFAas=> "THENGOTOlY2@
2492 G0TO0245e

2508 PRINT"CCY,.CLR1":POKES3E
E4,@: POKES3277 ,0: POKES3271,0
sFm@:5=0; T=0: TT=24:MM=1

2510 mMO=224:FDORX=0T04%: POKELB
Y@+, CH+X: POKE1BB@+X, CH+X+1E
B:NEXT:Al=CH: AS=Al+4

2528 PRIMT"CHOME]";:FORX=1T0O
16: PRINT"CC4, 504217 ;

2530 NEXT

254@ PRINT"CRVSODFF,C41 FrH:CW
HITEI"MM”CCY,SPCRIPOKES: CWHI
TEI"A1"CCYITOCWHITEI "AE"LCH,
SPCIJEXIT: CWHITEIX"

2550 P=PEEK(SE3IE0): IF(PANDLY
=@paNDS> BTHENS=5-1

256@ 1F(PAND2I=0ANDS<1S5THENS
=51

2570 IFC(PANDY)=0ANDT=0ANDRE=1
THENTI=28:R=0; TT=2%: POKES32E64
,8: GOTO2628

2588 IFC(PAND41=0ANDT>@THENT=
=1

25908 IF(PANDBI=BANDT=2BTHENR
=1:TT=0: POKES3264, 1: T=0: GOTO
2520

2600 IFC(PANDB))=0ANDR=@THENT=
I+l ;

2612 IFC(PANDB)=@ANDR=1ANDT<1
BTHENT=T+1

2620 IF (PAND1G=@THENPOKEL@E
Y+SuyA+T+2E*R+RE®1 MO

3E

SB
S1

7C
70
20
@3
Ag

25
Y47

01

23

c2

o4

a1l
7

Ed

17
as

ol
o1

AL

32

arz

1=

85
83

75

GE
67
4E
1E

i

ee

14

g5

2630 POKES3E4B,TT+T*8: POKES3
345,59+5‘E:EETH$:EFHE-""THEN
2558

2E48 IFas="C"THENZ2S20

26508 IFAS="+"THENMO=2C4: MM=1
:PRINT®CUPI"; : GOTO254@

266@ 1FAS="-"THENHMD=73:MMN=8:
PRINT"CUPI1™; : GOTOES54@

267@ 1FAS="X"THENRESTORE: GOT
o2a

£68@ 1FAa%=" "THEN271@

2e9a IFas="CF7]1"THENGOTO3022
2708 GO0T0D2558

2710 POKES3ZEQ, 0

2720 FORW=@ATO4:FORY=@TO7:FOR
¥=7TOQSTEP-1: 2=PEEK( 1021 +W*E
+{7-X)+Y4B )

2730 2Z=B192+CH*B+W*B+Y: IF2=
224 THENPOKEZZ , PEEK(Z210RCE2"X
1:GOTO275@

2740 POKEZZ,PEEKCZZIANDC255-
2°X)

2750 NEXT:MEXT:MNEXT

2760 FORW=@TO4:FORY=BTIO7:FOR
¥=7TORSTEP-1:2=PEEK( 1344 +w™8
+(7-XI1+Y%48)

2778 22=8152+CH*B+uW*B+Y+128%
g8: IFZ=224THENPORKEZZ , PEERLZZD
ORC2 X1 :60TO2738

2780 POKEZZ,PEEK(ZZ)ANDC(255-
2°X)

2790 NEXT:NEXT:NEXT:POKES328
@,11:G0TO2550

£B08 PRINT"CHOME]":FORK=1TOl
S:PRINT:NEXT: PRIMNT"[BELACKIS
CHARS FROM":WO=1:GOSUE4SE: Wil
=@

2810 CH=00:G0T02580

2E28 PRINT"CHOME]1":FORK=1TO1
G:PRINT:MNEXT: PRINT"[BLACKINI
RROR WHICH CHARACTER™:wid=1
2830 GOSUB4SQ:POKES32B@,0
2842 Z-OQ*=BA+8192;wl=0: POKES3
EE%,E:PDKE53EHB,E&+K‘E:FDKEE
3243, 50+Y*8

2853 PRINT*CHOME,BLACK]1":FOR
K=1TO16: PRINT:NEXT: PRINT"CUP
1 i 0

Z8E@ FORED=GTO7Y:POKESSE+Q, PEE
KCZ+0): POKESE®+0, PEEK(2+128*
B+Q7): NEXT

2878 FORK=QTO7:0Q=PEEKC(SS@+K
3:22=2+K:FORL=0TO7

EBB@ IFQR-C(2"(7-L))=*BTHENPOD
KEZZ,PEEKC22)0R(2"L): RR=-0Q-C
2 C7-L)1:E0T0222a

2890 POKEZ2Z,PEEKCZ2Z)ANDC255-
Z2*L)

2908 MEXT :MEXT

2910 FORXK=0TOD7:O00=PEEK(S68+k
1:22=2+128%*B+K: FORL=0TO7
2328 IFnD-fE“(T-L])-}BTHEMPD
KEZZ.PEEKCZE)DR(E“L}:Dﬂ-ﬂn-[
2*C7-L72:6G0T02948

293@ POKEZZ,PEEK(ZZ)ANDCES5-
2°L)

294@ NEXT:NEXT:POKES328@,11:
GOTOBA

2950 POKES3280,0

295@ PRINT"CHOME]":FORK=1TO1
5:PRINT: NEXT: PRINT"LELACKINI
FROR WHICH CHaRACTER™:WQ=1
2370 BOSUBYSE: 2=00*B+8152: Wi
=@ : POKES3264, @: POKES3248 , 4+
¥*0: POKES3243,50+Y"8

298@ PRINT"CHOME,BLACK]1":FOR
K=1TO16: PRINT:NEXT: PRINT"CUF
,SPC241"

298@ FORQ=@TO7:POKESSE+Q, PEE
K(Z+Q): POKESS8+Q, PEEK(2+0+12
B*8) :NEXT

3Ip0@ FORE=7TOBSTEP-1:POKEZ+0
.FEEK{EE?‘DJ:PDKEZ*D+135'E.P

28

03

BS

E4
77
1B
c3

(=]
ac
=]

AB

46

=)

EA

DE

BC

2B

o3
BS

o
77
1B

c3

A
ac

A

4B

EEKC(957=0): NEXT

I@1@ POKES328@,11:G0T0OEG
3020 PRINT"CHOME]";:FORX=1T0O
16: PRINT“[CC4, 504031";

3@30 NEXT

3P40 POKES3ZE0,0

JQsa FORW=GTO4: FORY=BTO7 : QQ=
gl9g+CH*B+W*a+Y : Z=PEEKCRQAY; £
Z=PEEK(LQ+128%*B]

3060 FORX=BTOYV

3Ie7R IFZ-2" (7-X)=>PTHENZ=Z2-2
“(7-%):POKE1@2%4+W*B+Y*4@+X 2
24

AWEE 1FZZ-2° (T=X)1=>PTHENZZ=Z
2-2°(7-X): POKEL 344 +W*B+Y*40+
X, 224

P9 NEXT:MEXT:NEXT:PRINT: PO
KE53280, 11 : GOTO2550

3100 PRINT"CCLR, DOWNZ,C41"TA
BC14)"REPLACE TEXT":PRINITAB
ci%2"LCT12]1"

3118 INPUT*CDOWNZ,CHIGIVE TE

XT STaART RDDRESS";IS

3120 INPUT"CDOWNIGIUVE TEXT
END ADDRESS";TE

3138 INPUT"CDOWNIGIVE MNEW S
TART ADDRESS™ ;NS

314@ IFTE<TSTHENPRINT"CDOWN,

WHITEJEND SHOULD BE HIGHER T
HaN STaRT":GOT0O324@

3150 IFIS<204BORTS*B131THENG
0TO3230

316@ IFTE<2@4BORTE>H131THENG
oTo3234

F17@ IFNS<PQ4B0RNS>8131THENG
oT0323@

3188 IFNS+TE-TS*8191THENFRIN
T"C[D0OWN, WHITEINEW START ADOR
ESS TOO HIGH”:B0OSUE3C4@: GOTO
J1ga

315@ IFTE-TS>2@@@THENPRINT"C
DOwM, WHITEJITEXT TOO LONG C(LE
MNGTH <= 2008)":6G0T03212

320@ PRINT™COOWN, BLACKIPLEAS

E WAIT": POKES3EE0, @

32108 K=TE-TS:FORL=@TOK: POKEL
EEHE*L,PEEK{TE+LJ:NExT:FDRL-
BTOK

3220 POKENS+L,PEEKC1@24@+L1:
NEXT:POKES328@, 11 :G0TOL720
IPTE IFZ-2" (7-X)=>PTHENZ=Z-2
“[7-%7:POKELQE4+W*B+Y*4@+X 2
ol s

IPE0 1FZZ-2° (7=X)1=>@THENZZ=Z
Z2-2°(7-%): POKE1344+W=g+Y*4d+
X, 224

390 MNEXT:MEXT:NEXT:PRINT:PO
KES32A0, 11:G0TO2550

31080 PRINT"CCLR,DOWNZ,CHI"TA
BC14)"REPLACE TEXT":PRINTTAB
C143"LCT12]1"

311@ INPUT™CODOWMZ2,C4IGIVE TE
XT START ADDRESS™; TS

3120 INPUT*CODOWNIGIVE TEXT
END ADDRESS";TE :
3130 INPUT"CDOWNIGIVE NEW S

TART ADDRESS" ;NS

3140 IFTE<TSTHENPRINT"LDOWN,

WHITEJEND SHOULD BE HIGHER T

HAM START":GOTI0324@

3150 IFIS<2@4BORTS*B1S1THENG
OTO3238

316@ IFTE<2@4BORTE>B1S1THENG
OTo3z3@

3170 IFNS<2@4B0RNS>B131THENG

oTo03238

3180 IFNS+TE-TS*B131THENFRIN

T CDOWN, WHITEINEW STARET AODR

ESS TOOD HIGH™:GOSUB3249@:GOI0
30

3198 IFTE-TS»COOGOTHENMPRINT "L

OOWN, WHITEJTEXT TOO LONG {LE

MGTH <= 200@)":G0T03240
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LISTING

=144

EA

DE

26

BS

320@ PRINT"CDOWN, BLACKIFLEAS
E WAIT":POKES3=280,08

3218 K=TE-TS5:FORL=QTOK:FPOKE1
224@+L , PEEKCTS+L ) : NEXT : FORL=
AToOK

3220 POKENS+L ,PEEK(1@0240+L):
NEXT: POKES3280, 11: GOTO172@
3230 PRINT"LCWHITE, DDWNITEXT
MUST BE EETWEEN £248 AND B19
i g

324@ FORL=1TO2004 : NEXT:GOTO3
lo@

PROGRAM: M/C HAKER

a4
ca
B7
73

C4
|

13

B4

a2

B3

BE

F&

2E

£

Bl

E@

D8

EE

L7

B7

g4

as

E@

7B

1@ BL=33
z

2@ FOR L=@ TO BL:C¥=-0:FOR D=
@ TO 15:READ A:CX=CX+A

3@ POKES3IEEO, A:POKE Sa+L*1G6+
O,A:NEXT O

4@ READ A:IF A*<CX THENPRINT
"ERFOR IN LINE":IN+(L%1@):5T
oF

45 MEXT L:S5SYS49512

5@ DATA 128,169,31,141,13,22
@,141,13,221,173,13,220, 173,
13,221,173, 2055

E@ DAaTA 17,208,41,127,141,17
.E@B, 169,158, 141,20, 3,169, 19
2,141.21,1813

7@ DaTa 3,169,1,141,26,208,1
69,66,141,18,208,88,95,169,2
B0, 141, 1844

B2 DATA 22,208,1E69,211,141,2
@,3,1698,192,141,21,3,169, 2851
, 141,18, 1873

82 DaTAm 208,169,1,141,25,208
, 76,495,234, 169, 193, 141,22, 20
B,1649,198,2217

1@@ DATA 141,20,3,169,192,14
1,21,3,165,66,141,18,2@6, 165
.1,141,1603

11@ DATA 25,208,234,234,234,
174,131,3,232, 224, 1,240, 6, 14
e,131,3,222¢8

12@ DATA 76,459,234, 162,08, 142
y131,3,174, 132, 3,202,524, 191
,208,3, 1934

13@ DATA 76,14@,152,142,22,2
@8, 142,132,3, 76,459,234, 162, 1
99, 142,132, 2851

14@ DATA 3,16Q,Q@,185,1,4,153
B, 4,185, 41,4, 153, 40,4, 200, 1
137

15@ DATA 1892,4@,240,3,76, 147
,192,174,133,3,189,0,8,141,3
9,4,1581

16@ DATA 185,127,141,79,4,23
Y, 234, 234, 234, 234,232, 142,13
3,3,169, 199, 2504

17@ DATA 141,74,152,76,215,1
92,160,2,136,808,253, 169,21,
141,284,204, 2216

18@ DATA 76,45,192,163,25,14
1,24,808,76,73,192,17%,133,3
,E24,08, 1755

1890 DATA 240,3,76,49,234,174
y172, 192,238, ee4, 12,208, 2, 16
2,8,142,2130

200 DATA 172,192,76,49,234,1
2@,163,31,141,13,220, 141,13,
221,173,133, 19768

210 DAaTA 220,173,13,221,173,
17,288,41, 127,141,17, 208, 169
34, 141, 29, 1983

EE@ DaTA 3,163,193,141,21,3,
169,1,141, 26, 208, 169, 58, 141,
18,208, 1661

232 DATA BB,56,1E69,21, 141,24
.E08,169,62,141,80,3, 169,193
,141,21, 1666

: LN=58 : SA=1315

26

ac

ac

ec

FS5

8aA

43

#B

=1"]

AB

38

78

S

AD

24@ DATA 3,169, 186,141,18,20
8,169, 1,141, 25,208, 76, 49, 234
, 234,234, 2096

2S@ DATA 234,234%,234,234,234
, 834,234, 169,25, 141, 24, 208, 2
38,39, 208, 169, 26859

260 DATA 34,141,20,3,169;193
,141,21,3,169,5@,141, 18,208,
169,1, 1481

270 DATA 141,25,208,76,%9,23
4.9,0,169,0,133,250@,163, 132,
133,251,2030

28e DATA 169,0@,133,174,133,1
93,169, 188,133,175,133,194,1
69,104,133, 252, 2456

290 DATA 169,193,133,253,160
,@,177,250, 145, 174,230,250, 2
@8, 2,230,251, 2825

300 DATA 230,174,208,2,230,1
75,165,250@, 197, 252, 208, 234, 1
65,251,197,253,3191

310 DATA 208,228,169,3,133,1
87,168,154, 133, 188, 169, 3, 133
,183, 168, 0, 2269

320 DATA 133,185,160,0, 185,28
11,193, 240, 6, 32,210, 255, 200,
208, 245, 32, 24395

330 DATA 207,255,24@,251,201
,45, 240, 4, 201 ,56,48, 230, 41,1
5,133, 186,2357

342 DATA 76,234,245,147,17,1
7,73,78,80,85,84, 32, 68,69, 86
, 73,1464

35@ DATA 67,69,32,78,85,77,6
6,69,82,13,17,67,65,83,61,49
, 980

36@ DATA 32,47,32,68,73,83,7
5,61, 32,56, 32,79, 82, 32,57, 58
B899

370 DATA 45,32,08,77,47,67,0,
9,0,0,0,0,0,0,0,0,258

380 DATA ©,@,@,255,255,255,2
55,0,0,0,2,0,0,0,0,0, 1020

| PROBRAM: CHARACTER MAKER

ES
ca
B7

3

L5
T

=8

BA

50

BS

oe

Bl

&8

34

1@ BL=139 : SA=3686
4

2@ FOR L=@ TO BL:CX=@:FOR D=
@ TO 15:READ A:CX=CX+A

3@ POKES3280,A:POKE SA+L%16+
D,A:NEXT D

4@ READ A: IF A*><CX THENPRINT
“ERROR IN LINE";LN+CL*1@):5T
oF

45 NEXT L:SYS38920

S@ DATA SE, 108,68, 146, 186,17
@,162, 162,124,254, 198, 198, 25
4,254,198, 102, 2640

BE@ DATA 252,254,198,198,198,
252,252, 198,48, 124, 110,198, 1
58,192, 192, 192, 3856

70 DATA 248,252,12,54,54,54,
54,102,60,126,102, 192,192, 22
4,112,396, 1934

B0 DATA 252,254, 188,198,192,
182,96,96,28,62,118, 182, 56, 1
92,192, 192, 2460

2@ DATA 152,192,192,192,96,9
6,96, 124,24, 24,0, 24,24, 24, 24
24, 1348

100 DATA 12,12,0,12,12,12,12
,6,192,192, 192, 192, 192, 204, 2
20,248,1710

11@ DATA 182,182,96,56,96,48
,48,48,13@, 198, 254, 254, 214, 1
58,198, 198, 2460

120 DATA 220,254,230,198,198
,198, 102, 102, 6@, 126, 182, 102,
188, 198, 198, 198, 2684

130 DATA 240,252,206, 198,198
,102,110, 124,60, 126, 102, 102,
158, 198, 1598, 198, 2612

: LN=50

01

Ly

c3

25

16

BB

B3

30

CF

54

73

BE

FB

1=
Fe

Ca

GE

B7

a0

ac

ca
Ac
aF

Fa

C

T
ca

7B

@

OF

1A

140 DATA 248,252,12,198,198,
198, 2@4, 252, 56, 124,238,198, 1
92,284, 120, 28, 2742

150 DATA 36, 36,240,120, 96, 96
,86,192,198, 198, 198, 198, 198,
198,158, 198, 2616

160 DATA 198,138,198,198, 198
, 108,108,108, 12,14,6, 102, 102
,188, 198, 198, 2144

17@ DaTa 198,198,158, 198,198
108, 108,56, 198,198, 198,198,
198,102, 126, 30,2510

18@ DATA 254%,254,6,6,14,12,2
8,56,60,60,48,48,48, 48,48, 48
, 1838

199 naTa 120,252,238,198, 192
,192,96, 104,60,60, 12,12, 12,1
2,12,12, 1584

200 DATA 16,15,56,56, 124, 184
,E54 284 15 1F,16,48, 48,117,
112,254, 1522

210 DATA ©,0,0,0,0,0,0,0,60,
60,60@,60,60,50,60, 24, $44
220 DATA 238,238, 34, 102, 204,
@,@,@,54, 54, 54, 54,54, 236, 252
,126, 1700

230 DATA 60, 124,254,222, 216,
248, 120, 124, 98, 146, 150, 182, 1
2,12,24,24,1936

240 DATA 48, 120,72,216,208,1
44, 240,96,56,56,8,24,46,0,0,
2,1336

250 DATA 2B8,56,96,96, 192, 192
,192,192,112,56,12,12,6,6,5,
6, 1260

26@ DATA ©,0,0,0,0,16,B84,56,
2,0,0,0,24,24,24,126, 354

27@ DATA ©,0,0,0,2,0,0,0,0,0
,0,0,0,0,0, 254,254

280 DATA ©,0,0,2,0,0,0,0,2,2
.6,6,12,12,24,24, 88

29@ DATA 124,186,198,198, 198
,198,130,0,0,2,6,6,6,6,2,0,1
260

300 DATA 124,58,6,8,6,6,58,1
24,124,58,6,6,6,6,58, 124,776

310 DATA B0,130,198,198,198,1
98, 186, 1284, 184,184, 13#2,1582,1
82,152,184 ,184, 2616

32@ DATA 124,184,192, 152,192
,192,184,124,124,58,6,6,6, 5,
2.8,1558

332 DATA 124, 1BE,198,198,1588
,198, 186, 124, 124, 186, 198, 198
, 188,198, 166, 124, 282y

34@ DATA 8.0,0,56,56,56,0,0,
@,8,0,56,56,56,0,0,336

35@ DaTA B,.0,8,8,2,12,48,192
,8,8,0,0,0,124, 124, 0,502

35@ DAaTA B,0,0,08,128,356,84,6
.124,254,198,198, 18,6, 12,28
L1176

370 DATA ©,2,0,8,1,2,63,64,0@
,@,8,855,37,69,250,5, 746

38@ DATA @,@,0,255,5,4,2,855
8,8, 0,884%,84,132,138, 125, 11
5B

390 DATA 0,0,8,0,0,0,0,224,2
By Ey y g 31,1, 1,483

Y@@ DAaTA 0,0,0,0,0,0,0,2,0,0
T . IR, 8 oo I |

41@ DATA 15, ,48,54,178,128,0,
@,0,15,63,112,96, 192, 192, 192
,192, 1437

42@ DATA 128,128,126, 184,120
L8, 860,855, 1287,191.95,175
87,171,685, 2020

438 DATA 255,254%,255,252,248
i o s TR e B il Sl e e
8,8, 08,2148

44@ DATA 146,82,82,82,142.0,
2,a,224%, 144, 225,161, 145,3,3,

IIll.IIIIIIIIIIIIIIIIIII.I.IIIIIIIIIIIIIIIIIIIIIIIlIll-.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-IIIIIIIIIIIIIIIIIIIIIIIIIII;

YOUR COMMODORE SERIOUS USERS GUIDE

41

e

R —




LISTING

83

3, 1442

4S@ DaTa 232,249,145, 147,18,
E,5,6,199,8287,35,51,19,27,27
.26, 1420

4Y6@ DATa 31,85,8%,153,163,16
g9,1E9, 163, 142, 1408, 140, 284,21
2,213,213,85,2259

478 DATA 49,128,72,.284%,132,1
34,134, 134,240,243, 144, 152,1
36, 141,141,141, 2314

480 DATA 49,12@0,7c.c04,132,1
34, 134,134, 241,248,148, 148, 1
32,1408, 140, 248, 2408

4a@ DATAa 252,132,1288,128, 128
,128,136, 248, 248, 252, 252, 132
;164 ,148, 188,132 ,.2788

s@@ DATA 7,24,32,7@,76,140,1
30,130,2824,24,4,50,98,97,1,6
5,1172

518 DATA 1,3,6,15,21,32,1686,
128,255,255,170,255,685,0,178
,B8,1582

S2@ Dala 128,152, 160,240,88,
4,178,1,6,3,25,62,88,67,12,1
2, 1258

530 DATA @,0,112,248, 135, 208
Ce4.85.0,.8,0,1,1,183,132, 6%
, 1467

S48 DARTA 31,186,177.43,2855,3
B,4,4,0,152, 160, 144,240, 144,
8,@,1542

55@ DATA 31,17,17,245,128,18
1,128,245,0,0,0,22%,32,160,3
2,224, 1664

Se@ DATA B3,564,88,156,150, 1%
4.14@,128,248,4,52,114,210,1
B,58,2,1679

570 DATA 1,1,0,8,0,0,127,62,
@,152,241,39,96,255,128,65,1
2a7

SB@ DATA @,@,128, 144, 24@, 208
,182,124,7,.4.9,12,.63,127,231
. 199, 1688

S9@ DATA 128,0,E64, 128,152,282
5,99,48,38,33,73,112,20, 218,
E6,132,1566

6@ DATA 3,2,4,132,72,49.2,.6
,8,196,368,69,138,140,7E,76,1
2a3

610 DAl ©,0,0,0,0,0,0,0,0,0
,@,12,28,60, 108,204,412

28 DATA 0,9,0,48,84,23,23,1
E,B.E,H.imﬁ.lsﬁ,lﬂﬁ,EE.EE,?E
5

E30 DaTAs @,0,0,15,87,33,32,6
4,855,131,131,131,855,2854,25
3.853,1834

E4@ DATA B55,255,855,255,855
,EB,EEE,EEE,EEE,EEE,152.125.
128,143, 146, 146, 3177

558 DAaTa 255,255,9,0,8,255,2
25,285, 855,855, 3,1,1,841,73,
A, =117

E6@ DATA 255,112,32,32.33,33
,33,164,2855,80,105, 155,18,2,
,13@,1353

672 DATA 255,8,207,100,35,36
,36,38,255,0,223,218,82, 2,2,
2, 1498

EB@ DATa 255,7,195,193,65,0,
@,2,131,68,66,668,68,68,68,68
(1322

690 DAaTAa 1B62,1E2,170,186, 146
,68,188,56, 182,102,6,6,12,1&
L18, 24,1334

700 DATA 1@2,1@Z, 102,182,188
.12, 184, 120,192,192,198, 156,
198, 204, 252, 128, 2386

718 DaTa 1@Z,1@2,198,198,198
, 198,254,852, 192,192, 192,182
198, 198, 254, 124, It '
7290 DaTa 120,248,96,48,48,48
,468,48, 192,206,222, 198,198, 2

53

AaF

EC

o3

EA

7

BF

Cl

oo

AF

ce

20

ns

FC
4B

ES

B4

@6,252,128,2298

73@ DaTa 126,118,182,102,102
,1B2, 102, 182, 24, 24,48, 48,48,
48,112,896, 1304

74@ DaTA E,6,65,198,138,102,1
26,650, 240,248,120, 198, 188, 1@
B8,11@, 182, 1846

750 DATA 48,48,48,56,586,38,2
o4, 252,102,6,6,6,12,12, 12,24
,112a8

76@ DAaIa 182,6.6,6,12,12,88,
24,198,198, 158,198,198, 182,1
24,56, 14668

77@ DATA 120,96,48,48,48, 48,
48, 48,198, 198,214,222, 228, 2¢C
@,254,11%,2146

782 DATA 120,108,188, 182,18
,198,198,198,12,14,6,6,1968,8
38,124,56,1788

792 DaTm 132,192,1592,198,1358
,11@,124,56,198,198,194, 188,
198,238, 126, 62,2670

ge@ DATA 108, 108,56,5E,56,56
,16,16,198, 158,198, 138,214,
22,246, 102, 2048

g16 DaTA 108,108,158,158,1588
,198,1%8,198,6,6,6,6,12,12,1
Z,24,1488

B2@ DATA 112,86,224,19E, 1588,
152,254, 254, 48, 48, 48,48 , 48, 4
B,E6@,6@, 1924

g3¢ DaTa 248,24@,96,96,36, 12
2,254,204, 12, 12, 12,12,12, 18,
E0,50, 1548

B4® DAaTA 5E,56,56,56,56,56,5
6,56,254,112,112,48,48,48,1E
y 16,1102

BSe DalA @,0,0,0,0,0,0,08,24,
24, 24,824,824, 0,24%,24, 1668

860 DATA ©,0,0,0,0,0,0,8,238
,252, 126,206, 216,216, 216,216
, 1686

876 DaTa B@,62,5%,54,246,238
,252,248,48,48, 96, 6,204,210
,146,140,217@

8B@ DaTa 224,162, 182,148,156
,156,222,114,9,0,0,0,2,8,0,0
, 1364

B9@ DATA 192,182,182,152,596,
96,56,28,656,6,6,6,12,12,56,11
2,1260

9p@ DaTa 254,56,84,16,0,0,0,
@,126,24%,24,54,0,0,0,0,508
510 DaTa 0,@,@,56,56,8,24%,48
.75%,0,0,0,0,0,0,0,446

Sg@ DATA 0,0,0,8,0,56,56,56,
4g,48,96,96,192,192, 128,128,
1836

939 DATa 130,158,158, 198,138
,198,186,124,.2,6,6,6,6,6,2,8
, 1464

94@ DATA 184,192,192,182,132
,192,184,124,58,6,6,6,6,E,58
,124,1728

gse Dala SB,6,6,5,56,6,2,08,58
,6,6,6,6,6,58,124%, 358

960 DATA 186,198,198, 196,198
,198, 186, 124,2,6,6.6,6,6,2,0@
,1s20

a7@ DaTa 186,198,198, 158,188
,188,185,124,56,6,6,6,6,6,58
,18%,1756

98¢ DATa ©,0,56,56,56,0,0,@,
@,0,56,56,56,8,24,48,416

938 DATA 192,48,12,2,2,0,0,0
,@,184%,124,0,0,0,0,0,502
18@@ DaTa E,24,96,128,80,8,@,
@, 24, 24, 24,84 ,24,0, 84,24, 428

101@ DATA 134,135,188,285,25
5,30,0,0, 244,108,249, 141,119,
218,216,112,2217

1920 DATA 2,26,2,2,255,255,0

SF

AE

CF

a2

a8

88

EC

27

&3

@M 188,15, 8. B47  B37, 13,7,
1285

1930 DATA 28,2,129,188,126,1
e8,128,0,1,1,1,0,0,0,0,0,603

1242 DATR ©,0,0,128,128,64,4
8,15,1,1,1,2,2,4,24, 224,642

195@ DATA @,0,0,.0,0,0,0,0,19
2,1392,192,192,96,112,63,15,1
@54

106@ DATA @,32,80,4@,84,42,1
28,128,170, 84, 168,80, 160, 64,
128,0,1388

1878 DATA 65,4,16,1,4,8,1,0,
2,0,0,0,0,0,0,08,91

1gE@ DATA 0,0,0,0,0,0,2,0,3,
3,3,1,1,1,0,8,18

193¢ DATA 6,6,6,10,11, 145,24
1,224,26,26, 26, 18,50, 34, 226,
199, 1254

1109 DaTA 1E3, 169,201,201,20
1,201,73,95,85,85,101,180, 10
2,188,365, 174, 2091

1112 DATA 13%,13%,134,132.20
4,72,12@,49, 141, 141,141,136,
152, 144, 240, 240, 2314

112¢ DATA 134%,134,134,132,20
4,72,12@,49,176,176, 152, 158,
152,152, 1498, 207, 22686

1130 DaTa 248, 136,128,128,12
B,128, 132,852,252, 132, 182,13
2,252,228, 252, 248, 2956

114@ DATA 153,176,172,67,64,
32,24,7,145,9,57,194,2,4, 24,
ey, 1354

115@ DATA 128, 168,32,21,15,6
,3,1,8,170,0,85, 255, 170, 255,
255, 1502

11E@ DATA 1,170,4,88,240, 160
,132,128,24,8, 16, 24, 84,0, 24,
24,1127

117@ DATA B5,130,12,08,1,2,1,
3,224 ,54@, 208, 208, B4, 38, 16,4
a,1254

118@ DATA %,4,4,4%,%,%,4,31,0
,8,0,0,56,2582,62,20,483

i13@ DATA 17,17,17,17,21,B5,
255,255,0,0,0,8,0,96, 192,240
1212

1200 DaTa 138,129,136,71,.E68,
3B, 16,15, 13@, 2, 34, 196,68, 72,
16,224, 1343

121@ DaTa B3,14@,133,143,139
,128,65,62, 34, 147,253,255,25
3,129,0,0,197@

i22@ DATA 226,33,33,49,85,1,
13@,1°P4,232,111,13,89,56,112
,97.49, 1320

1238 DaTa 185,156,206,195,19
3,192,128,2824,8,2,2,1,129,18
2,8,8,1827

1242 DATA %,1,08,8,145,243,17
,62,52,4,132,14@,24,240,0,0,
1872

125@ DATA 1,3.5,12,31,48,96,
24@,140@,12,12,12,852,12,12,3
?,3513

1260 DATA 32,32,32,32,65,65,
BS,227,132,132,132,132,68,8,8
,156, 1258

12708 DATA B4,64,128, 128,143,
198, 102,650,253, 254, 255,255, 2
55,255, 255, 255, 2924

128@ DATA 223,55,855,127,127
,127,127,255, 143, 128,255,855
,B48,24@, 224, 855, 3044

1298 DaTa 255,0,255,255.0,0,
@,255,2841, 1,255,2855,31,15,7,
255, 2080

13p@ DATA 252, 164,32,3g,32,3
3,113,249,96,18,12,198,10,10,
139,113, 1315

1310 DAaTa 37,47,37,3E,36,36,

YOUR COMMODORE Sf.‘RII]HS USERS GUIDE
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LISTING

FO
o7
7B
? S8
ﬁ Ag
B3
F5
&8
BB
28

4@

a5

10e,208,2,2,2,2,2,2,2,7,556
1320 DATA ©,0,0,0,117,39,37,
37,68,68,68,68,68,68,68, 56,
62

1330 DATA 32,0,0,0,0,0,0,0,1
69,0,133,250, 169, 144, 133, 251

, 1281

1340 DATA 169,0,133,174,133,
193,168,32,133,175,133, 194, 1
§9,8,133, 252, 2200

135@ DATA 163, 152,133,253, 16
?,0,177,250, 145, 174, 23@, 250,
208, 2,230, 251, 2784

136@ DATA 230,174,208,2,230,
175,165,250, 197, 252, 208, 234,
165,251, 197,253, 3191

1370 DATA 208,228,169,163,13
3,187,169, 152,133,188, 169, 5,
133,183, 169,0,2389

138@ DATA 133, 185, 160,0, 185,
115,152,240, 6, 32, 219, 255, 200
,20B, 245, 32, 2358

1390 DATA 207,255,240,251,20
1,49,240,4,201,56,48,230, 41,
15,133, 166, 2357

1400 DATA 76,234,24S,147,17,
17,73,78,80,85,84, 32,68,53,8
6,73, 1464

1412 DATA 67,69,32,78,85,77,
66,69,82,13,17,67,65,683,61,4%
9,980

1420 DATA 32,47,32,68,73,83,
75,61,32,56,32,79,82,32,57,5
8,899

143@ DATA 45,32,0,67,72,65,8
2,83,0,0,0,0,0,0,0,0,446
144@ DATA @,@,0,255,255, 255,
255,0,0,0,0,0,2,0,0,0, 1020

PROGRAM: TEXT MAKER

70
ce
B7
73
Co
i@
SE
E1l
ES
o3
a5

—

1%

jule]

FDO

Ho

ae

139
03

1@ BL=75
4

20 FOR L=@ TO BL:CX=0:FOR D=
® TO 15:READ A:CX=CX+A

30 POKES3280,A:POKE SA+L*16+
D,A:NEXT D

4@ READ A: IF A><CX THENPRINT
*ERROR IN LINE”;LN+(L*=1@):ST
OP

45 NEXT L:SYS39176

5@ DATA 20,8,5,32,13,5,19,19
,1,7,5,32,3,15,14,19,217

50 DATA 20,18,21,3,20,9,15,1
4,32,11,9,20,32,23,1,19,267
70 DATA 32,23,18,9,20,20,5,1
4, ,32,2,25,32,6,18,1,14,271
8e DATA 11,32,22,1,1%,32,20,
g,7,7,5,12,5, 14, 32,9,232

9@ DATA 14,32,13,1,18,3,8,32
,49,57,56,56,32,6, 15, 18, 410
iee pATm 32,20,8,5,32,19,5,1
8,9,15,21,18,32,21,19,5, 280
1190 DATA 18,39,18,32,7,21,9,
4,5,46,46,46,13,3,11,32, 351
120 DATA 1,12,12,15,23,19, 32
,1,14,25,15, 14,5, 32, 20, 15, 25
5

130 DATA 32,3,18,5,1,20,5,32
,20,8,5,8,18,32,15,23,246
140 DATA 14%,32,18,13,15,15,2
g,E,HS,ls,E,ia,iﬁ,1E,12,5,EE

:LN=50 poA=J81%

158 DATA 14,7,44,32,9,14,20,
5,18,18,21,16,20,32,4,18, 292

16@ DATA 9,22,5,14,32,13,5,1
§,18,1,7,5,19,32,23,8,233

. 170 DATA 9,3,8,32,23,9,12,12

,32,5,82,5,14,32,18,21,257 ~

(=3
&7

@A
S8
57
a0
E3

ES
6B

{=1%]
53

S3
B
Ca
c3

03

BE

FE

4@

in

7C

S5

BF

ca

85

AB
ac

7

53
73

18@ DATA 14,32,1,12,1S,14,7,
19,9,4,5,32,1, 14, 15,20, 214

19¢ DATA B,5,18,32,16,18,15,
7,18,1,13, 46,46, 46, 46, 46, 381

200 DATA 46,46,46,46,46,46,3
2,20,8,5,19,5,32,13,5,19, 434

210 DATA 19,1,7,5,19,32,3,15
,14,20,1,9,14,32,21,13,231
220 DATA 5,18,32,4,5,6,9, 14,
5,4,32,7,18,1,16,8, 184

230 DATA 9,3,19,32,1,14,4,32
,3,8,1,18,1,3,20,5,173

240 DATA 18,18,44,23,8,9,3,8
,32,1,18,5,32,5,1,19,245
250 DATA 9,12,25,32,4,5,19,9
,7.14,5,4,32,21,19,9,226

260 DATA 14,7,32,20,8,5,32,3
,B,1,18,1,3,20,5,18,195

270 DATA 32,5,4,9,20,15,18,3
2,32,32,32,32,32, 32,32, 32,38
1

280 DATA 32,32,32,32,32,20,5
,84,20,19,32,3,1,14, 32,2, 332
298 DATA 5,32,23,18,9,20,20,
5,1%,32,21,19,9,14,7,32,260
39e DATA 20,8,5,32,19,9,13,1
§,12,5,32,20,5,24,20, 32,272
3ie DATA S,4,9,20,15,18, 32,4
6,46,46,46, 46, 46, 46, 46, 46, 51
7

32e DATA 32,1,32,6,5,23,32,5
,24,1,13,16,12,5,19, 32, 258
330 DATA 15,6,32,23,8,1,20,3
2,9,18,32,16,15,19,19,9,275
4@ DATA 2,12,5,32,23,9,20,8
,32,13,3,11,32,58, 32,32, 324
350 DATA B4,65,66,57,68,32,3
,8,9,12,4,9,19,8,32, 16,482
360 DATA 9,3,20,21,18,5,19,3
2,46,46,46,46,46,46,77, 78,55
B

370 DATA 79,80,81,82,83,84,8
5,B6,87,88, 32, 32, 122, 123, 124
,125,1393

380 DATA 126,32,32,112,113,1
14,115,116,112,113,32,32,73,
74,32,54, 1282

3ge DATA S2,32,32,32,32,12,1
5,7,15, 19, 32, 46,46, 46, 46, 46,
510

400 DATA 46,46,46,46,32,75,7
&,75,76,75, 76, 92,93, 94, 92, 93
,1133

410 DATA 94,92,93,93,93,94,8
2,93,54,92,93,94,75,76,75,76
, 1419

42@ DATA 75,76,32,32,2,1,19,
45,18,5,12,9,5,6,32,7,376
430 DATA 18,1,16,8,9,3,19,32
46,46, 46, 46, 46, 46, 46, 32, 460

44@ DATA 95,96,97,98,99,32,3
2,32,100,101,32,32,102,103,3
2,38,1115

450 DATA 32, 104,105,106, 32,3
2,32,107,108,109,110,111, 32,
32, 32,32,1116

460 DATA 32,90,91,32,32,32,3
2,13,15,18,5,32,3,8,9, 12,456

470 DATA 4,9,19,8,32,19,20,2
1,6,6, 32,46, 46,46, 46, 46, 406
480 DATA 32,32,32,32,32,20,8
,8,19,32,13,5,19,19,1, 7,312
489 DATA S,32,3,15,14,20,1,9
,14,19,32,49,48,50,52, 32, 385

sg2 DaTa 3,8,1,18,1,3,20,5,1
8,18,44,2,21,20,32,3,218
si@ DaTa 1,14%,32,2,5,32,5,14
,12,1,18,7,5,4,32,20, 204

76

F3

El

B4

SB

33

3

EE

57

Ce
o4
Al
aF

ec

11

@9

BF

=1 =

BB

ar

CE

EA

BED

ra

528 DaTa 15,32,1%,15,32,12,5
y45,19,532,89,8,1,14,38,54, 32
4

538 DATA 49,52,52,32,3,8,1,1
B,1,3,20,5,18,19,32,33, 346
S4@ DAaTa 32,32,32,32,13,3,11
.38,18,21,1%,19,32,15, 14, 32,
aseg

ES@ Dala 73,74,32,54,52,38,1
L14,.4,32,73,74,32,49,50,56,7
8z

SE@ DATA 32,40,3,1%,32,54,52
,32,13,15,4,5,41,32,23,9, 487

570 DATA 20,8,32,117,118,32,
15,18, 32,119,120, 121, 32,46,4
B,4E, 922

S8@ DATA 4B,46,46,46,46,32,5
.24%,16,5,3,2@,38,13,15,18,'11
3

S9@ DATA 5,32,16,18,15,7,18,
1,13,19,32,21,19,9,1%,7,846
0@ DATA 32,13,3,11,32,3,14,
32,20,8,5,38,14,5,1,18, 848
618 DATA 32,6,21,20,21,18,5,
32,33, 32,382, 32,32, 38,32, 38,4

12

2@ DATa 32,20,8,5,32,13,5,1
9,19,1,7,5,32,3,15,14,230
630 DaTa 19,20,18,21,3,20,9,
15,1%,32,11,9,20,32,32,0,875

E4® DATA 32,49,57,56,56,32,6
,18,1,1%,11,32,22,1, 14, 32,43
3

650 DATA 20,8,7,7,5,12,5,14,
32,38, 32,85,15,21,18, 32,292

6@ DATA 3,15,13,13,15,4,15,
18,5,39,19,32,15,5,18,59,242

670 DATA 15,21,19,32,21,19,5
,1B,39,19,32,7,21,9,4,5,286

8@ DATA 32,32,32,32,32,32,3
2,32, 32, 32, 32, 32, 32, 32, 32, 32
,512

ES@ DATA ©,0,0,0,2,0,2,0, 169
,8,133,250, 169, 149,133,251, 1
254

700 DATA 169,0,133,174,133,1
93,169,8,133,175,133, 194, 169
,B,133,252,2176

710 DATA 168,153,133,253, 160
,@8,177,250, 145, 174, 230, 250, 2
28,2,230,251,2785

720 DATA 230,174,208,2,230,1

75,165,250, 197,252, 208, 234,1

E5,251,197,253, 3191

73@ DATlAa 208,228,169, 163,133
,1B7,169,153,133,188,169,4,1
33,183, 169,2,2389

748 DaTa 133,185,16@,@,185,1
15,153,24@,6,32,210, 255,200,
208,245, 32,2359

750 DATA 287 ,255,240,251,201
49,240, 4, 201,56,46,2230,41,1
5,133, 186, 2357

76@ DARTA 76,234,245, 147,17,1
7,.73,78,80,85,84,32,68,69,B86
, 73,1464

778 DATa 67 ,E9,32,78,85,77,6
6,83,82,13,17,67,65,B83,61,49
., 988

780 DATA 32,47 ,32,68,73,83,7
5,61, 32,56,32,79,82,32,57,58
,833

798 DATA 45,32,0,B84,69,88,84
,0,.0,.8,0,0,0,0,0,0,402

B02 DATA @,8,0,855,255,855,2
55,2,8,8,0,0,0,0,0,0, 1020
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LISTING

Disk Cat| ? ¢

Keep track of all your files with this simple but essential cataloguing system

Il:is double program consists of
Disk Cat, which creates a file and
File Editor, which allows you to
make any changes to it.

With Disk Cat you can create a
sequential file on disk containing a
program title and a disk number,
such as PACMAN 27A. You will be
able to print out an alphabetical
double-column master list or small
notebook size pages to cut out and
keep in a ring file.

You will see from your list that
PACMAN is on disk number 27,
side A. If you do not double your
disks then the A or B need not be
included in the disk number.

Before using Disk Cat, I use a
directory logging program to make a
printout of all my program titles and
allocate a number to each disk.

When running Disk Cat you will
be asked to wait while the sort
routine is poked into memory.
When prompted, press the space bar
and you will be presented with a
menu.

If you are creating a new file
select option A. The screen will clear

and an instruction box will appear at
the top of the display. This tells you
how to close a file — the only pro-
gram title you can’t use is ‘END’, on
disk number ‘0.

Now enter the title (16 characters
maximum), press return and enter
the disk number (four characters
maximum). When you have entered
all the titles and disk numbers,
simply type END, press the return
key, type 0 for the disk number,
press return again and the file will be
properly closed.

Selecting option B will allow you
to extend an existing file. The drive
will run for a few seconds as it places
the read/write head at the end of the
file. Then proceed as in option A.

Option C will read your file into
memory and automatically sort it
into alphabetical order and then you
will be presented with a new menu.

When you choose option D the
screen will clear and you’ll be asked
to enter the date. You should have
your printer switched on at this
stage. The date should be entered 1n
the form DD/MM/YY. Press return

and in a few moments you will have
a double column, alphabetical mas-
ter list of all your program titles and
disk numbers. Disk Cat has been
tested on the MPS 801,803 and
MPS 1000.

Option E will display a sub-
menu, select P for printer or S for
screen. You will then be asked to
enter a category. If you enter C,
every title beginning with C will be
listed either to the screen or the
printer. If you enter two letters, eg.
CL, then only the titles beginning
wth CL will be listed.

If you originally selected P the
output will be sent to the printer and
this will give you a 125x90mm page
which can be cut out and put into a
small ring file.

If you make a mistake entering a
title or disk number don’t panic, you
can use File Editor to make any
corrections, changes or deletions. It
will then scratch the old file from
disk and replace it with the update.
File Editor has on-screen instruc-
tions and you should find it simple
to follow.

PROGRAM: DISK CAT

3C 1@ POKES49,0

DF 20 PRINT"CCLR]”:POKES3280,15
: POKES32H1, 11: PRINTTAB(11)"C
RUSON,CB,CA,S*17,C51"

@0 3@ PRINTTABC11)"[RUSON,S-,SP
c17,5-1"

EC 4@ PRINTTABC11)"CRUSON,S-,SP

C41DISK CATCSPCS,S-1"

A1 S@ PRINTTABC11)"CRVSON,S-,SP
c17,8-1"

EE B0 PRINTTABC11)"C[RUSON,S-,SP

C71BYCSPCHE,S-1"

20 PRINTTABC11)”CRUSON,5-,SP

C17,5-1"

DA B0 PRINTTABC11)"CRVSON,S-,SP
C31JOHN HYDECSPC4,S-1"

15

49 9@ PRINTTAB(11)"CRUSON,S-,SP
£17,5-1"

EB 10@ PRINTTABC(11)"CRUSON,CZ,S
*17,CX3>

@6 118 RR=13:C-5:GOSUB1B3@:GOSU
BESD

BS 1EH DIAXSC1000) : LS="LCRVSON,C

,5*8,C51":CE="CRUSON,SBI0IS
K EHIEEEJ" BE="C[RWUSON, EZ S=8
;EX1": CR&=CHRSC13)

857 130 SP3="LSPC3391"

FE 140 NAS="TITLE":DNE="DISK#":
MLE="MASTER LIST":OC$-"DISK
CAT"

45 150 Z=0:FORJ=4S152T0O43364:

41 16@ READA:POKEJ,A:2=Z2+A:NEXI
B4 178 IF2<>23842THENPRINT”ERRO
F IN DATA!":ENO

180 PDKE49248,0:POKEE43,10: R
F=13:C=0:G0SUB1B80 : NN=7 : GOSU
B15008

199 RF=16:C=8:GOSUE1B3@

2@@ PRINT*CRUSDM,CA,S5*21,CS]

30

a8
SO

31 210 PRINTTABC(B)"[RVSON,5-,5F

ce21,5-1"

9@ 222 PRINTTAB(E)"CRUSON,5-IHI
T SPACE TO CONTINUELCS-1"

BS 230 PRINTTABC(B)"[RVSON,S-,SF
c21,5-1"

53 24@ PRINTTAB(B)”[RVSON,CZ,5*
a1 Cx3®

FS 250 GETAS: IFAS<>CHRS(32ITHEN
250

21 ©E@ BOI07E0

EZ2 270 OPEN1S,B,15:0PENZ,B,2,"0
:0C TITLE,S,u”

22 280 GOTO31B

97 290 OPEN1S,H,15:0PEN2,B,2,70
.0C TITLE,A”"

C4 3@@ RR=11:GOSUB1830

S4 310 GOSUBSS@:PRINITABC(13)"CR
VUSON,CA,S*11,CS51”

EA 320 PRINTTABC(13)"CRUSON,S-1E
NTER TITLELS-1~

BD 330 PRINTTAB(13)"[RVSON,CZ,S
#11 CX,RUSOFFI"SPC(SB) : INPUT
PNS
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31

DB
FFE

=it

@ase

3z
a4
RE
AC
33
7A
Al
o4
oo
2E

C3
AS

3@
§]=]
BE
2e
36
BF

BE
AR

8c
ER
BS
BA

FB&
Bl

2E
FC

]

BA

45

or

340 S=LENCPNS): IF5> 16THENRR=
11:NN=5:G0SUE190@: GOTO1770
35@ RR=11:NN=5:GOSUB130@

360 PRINTTABC(S)"[RUSON,CA,S*
17,C51”

37@ PRINTTAEC(S)"CRVUSON, S-1EN
TER DISK NUMBERLS-1~

3B@ PRINTTAEC(S)”[RUSON,CZ, 5%
17,CX,RUSDFF1"SPCC(56): INPUTN
5

390 SS=LENCNS): IFSS>4THENRR=
11:E0SUE1900: GOTD1810

4@0 IFPNS="END"ANDNE="0"THEN
GOTO440

410 PRINT#2,PN$;CRS;NS

42@ GOSUBESE:NM=13:RR=11:G0S
UE1900

430 IFPNS<> "END"THENI10

44@ CLOSE2:CLOSELS:GOTO74@
450 RR=1Q:C=0:G0SUB18390:PRIN
TTABC13)"CRVSON,CA, 5*12,C51"
SPCCEB)

450 PRINT”[RUSON,S-1READING
FILECLS-1"SPCCE6)

470 PRINT”LRUSON,CZ,S5*12,CX]
4H@ OPEN1S,8,15:0PENZ,H8,2,70
:0C TITLE,S,R"

490 GOSUBESE: [=0:X=0

500 INPUT#2, PNS, NS

S10 NUS="Q@20"+NS:A=LENCNUS)
: IFA> =4THENA=4: N$=RIGHTS(NUS
LA

S20 RS=5T:GOSUBESD

53p Ts="[SPC201”

S4@ O=LENCPNS):IFQR<=17THENG=
21-LENCPNS)

S5@ TS=LEFTS(TS,0?

S56@ I=I+1:X=X+1:XSC(1)=PNS+TS
+NS$

S7@ IFRS=OTHENSEQ

SB0 IFRS<>B4THENPRINT*STATUS
=". RS

5890 CLOSE2:CLOSELS

0@ RR=10:C=0:G0SUB1830: NN=6
:GOSUB1300

612 PRINTTABC13)"CRUSON,CA,S
»12,CS]1"SPCCEE)

6E@ PRINT”CRUSON,S-1SORTING
FILECLS-1"SPC(2B)

3@ PRINT"LRUSON,C2Z2,5*12,CX]
640 GOSUB149@:GOSUB1900:G0TO
872

ES@ INPUT#1S,EN,EMS, ET, ES
660 IFEN>@THEMPRINTEN,EMS,ET
,ES:STOP

E7@ RETLRN

B8@ PRINTCHRSCIM47ITABC1SILS:
PRINITABC15)CE: PRINTTABC1S)E
%

690 PRINT”LRVSON,CA,S*26,CS5]

7080 PRINTTAB(G)"[RVSON,S-1IN
ITIALISING. . .PLEASE WAITLS-]

71@ PRINTTAB(BE)"[RVUSON,CZ,S*
26,CX1": RETURN

720 PRINTCHRSC147)TAB(S5)LS:
PRINTTAB(1S)CS: PRINTTABC15)B
$:RR=8:C=9:GOSUB1830

730 GOTO?7S5@

74@ RR=5:C=0:GOSUB1830:NN=18
: GOSUB1910

75@ PRINTTABCS)"LRVSON,CA,S*

@5
ED
AB
(=]
A2
@5

54
=]

B0

cs
B4
EB
B8

4c

=3

78

3B

B4

1B
2
El
ca

3E

B
EB

SE
CE

El
ga

12
E4
5C
a6
ay

1B

28,C51"

76@ PRINTTABCI)"LRUSON,S-1A)

CREATE A MEW FILELS-1"
770 PRINTTABCS)*LRUSON,S5-,5P
c28,5-3"
78@ PRINITABC)"CRWSON,S-1B2
ADD TO A FILECSPCHY,S-1"
730 PRINITRBCI)"LRUSON,S-,5P
cea,s-1"
828 PRINITAECS)"LRUSON,S-1C2
READ A FILECLSPCGE,5-1"
81@ PRINITABCS)"LCRUSON,CZ,5*
2@, Cx3*
BE@ GETAS: IFAS=""THENBZA
832 IFAF="A"THENGOSUB2S@:G0T
0z27a
B4@ IFAS="B"THENNN=1B0:RR=5:0G
OSUE1S@8: RR=5: 00SUB1830: GOsU
B1@2e: G0TO0=290
B5@ IFAS="C"THENRE=S:NN=15:03
O05UB1380@: GOTO458
B6@ IFAS<>"A"DRAS<>» "B"ORAS<>
"C"THENEZ2®
B70 RR=10:50S5UB1890: PRINTTAB
C(BY"LRUSON,CA,S5*27 ,C51"
BEB@ PRINTTABCBI"CRWSOM,5-1D)
PRINT HASTER FILECSFCY,S-1"

89@ PRINTTABCE)"CRUSON,S-,SP

ce7,5-1"

9@ PRINTTAB(E)"L[RUSON,S-1E)
PRINT ALAPHABETICAL PAGELS-
:ll

91@ PRINTTABCE)"[RUSON,S-,SP

ce7,5-1"

92@ PRINTTABCE)"L[RUSON,S-12)
QUIT PROGRAMMECSPC1®,5-1"
930 PRINTTAB(E)"[RVUSON,CZ,S*
27,Cx1"

94@ GETAS:I1FAS=""THENS40

395@ 1FA$="D"GOTO1060

SE6@ IFAS="E"GOTO1180

97@ 1FAS="Z"THENCLR:END

988 IFAS<> "0”0RAS<> “E"ORAS<>
“F*THENS40

99@ PRINTCHRS(147)TAB(S5ILS:
PRINITAB(15ICS: PRINTTABC1S)E
L

1000 PRINTTAB(S)"L[RUSON,CA,S
*27 51"

181@ PRINTTAB(E)"[RUSON,S-1T
O RETURN TO MENU ENTER ENDLS
_:H

1020 PRINTTABCE)"LRUSON,S-,S
PC27,5-1"

103@ PRINTTABCE)"CRUSON,S-1
PRESS RETURN AND ENTER @ [S
-] *

1@4@ PRINTTAB(E)"CRUSON,CZ,5
=27 ,CX1”

1850 RETURN

106@ CLOSE2:0PENZ,4:LC=55:NN

=13: RR=1@: GOSUE1900

1@7@ PRINTTABC1%)"CRUSON,CA,

S*1@,C51"

1988 PRINTTABC14)"[RUSON,S-1]
ENTER DATECS-1"

1098 PRINTTABC143“[RUSON,CZ,
S#*1@,CX1": INFUTDAS

1100 GOSUB1S@@:PRINTTABC13)"
CRVSON,CA,S*13,C51"

111@ PRINTTABC13)"CRUSON,5-]
PRINTING FILECS-1"

1120 PRINTTABC13)"CRUSON,CZ,
5*13,CX1": GOSUB14140

TE
56
a8
57
4B
B3
04
oF

BF

CA
a7
ES
@n

CE

78

FB&

ne
(={=]

BC
F4

CE
ac
BE

20

FO

61

=
ke L8

2A
80
2l

AA
7E

1130 U=INTCCX+1)/2)

1148 FORJ=1TOU: X=J:X=U+J
115@ PRINT#2,""TABCTIXSCJ);T
ABCSIXSCX) : LC=LC+1

116@ IFLC=5STHENFORZ=1T03:PR
INT#2, CHRSC1@) : NEXT : GOSUB144
4]

117@ NEXTJ:CLOSE2:GOSUB1900:
GOTOoBE7@

1188 NN=8:GO0SUBl1320: PRINTTAB
¢B)"CRUSON,CA,S5*20,C51"

1190 PRINTTAB(B)*C[RUSON,S5-1P
2 OUTPUT TO PRINTERCS-1"
1200 PRINTTAB(B)"CRUSON,S-,5
PCEB,5-1"

121@ PRINTTAB(H)"L[RUSON,S5-15
3 DUTPUT TO SCREEN [S5-1"
1220 PRINTTAB(A)"CRUSON,S5-,5
PCead,5-1"

1230 PRINTTAB(B)"CRUSON,S5-1X
3 RETURN TOD MENUCSPC3,S-1"
124@ PRINTTABCE)"CRUSON,CZ,S
*2Q, CX1"

1250 GETAS: IFAE=""THEN1250

126@ IFAs="PF"THENGOTOl3@@
12780 IFA$="5"THENGOTO1520
128@ IFAS="X"THENGOTOB88@
1290 IFAS<> "P"0ORAS<> "S5"0RASC
*"¥X"THEN1E5@

1300 RR=10:NN=7:G0SUB1300: FR
INTTARECEI"CRUSON,CA, 5*28,C35]

1312 PRINTTABCE)"[RUSON,S-1E
NTER CATAGORY TO PRINT: A-2C
g-1" :

1320 PRINTTABC(G)"[RUSON,CZ,S
=28,CX1"

133@ INPUTCAS

134@ CLOSE3:OPEN3, 4:LC=0:G0S
UB147@

1350 FORJ=1TOI

1360 IFCAS=LEFTSC(XSC(J), 1)THE
NPRINT#3, ""TAB(3IIXSCJ); TAB(H
JCHRE(10@4):LC=LC+1

1370 IFLC=22THENGOSUB142@
1380 NEXTJ

139¢ FORZ=LCTO26: PRINT#3, ""T
AB(32)CHRS(104) : NEXTZ

14@@ FORT=1TD32:PRINT#3,CHRS
€1963; : NEXTT

1410 PRINT#3:CLOSE3:GOSUB19@
@:50T0B7@

1420 FORZ2=LCTO26:PRINT#3,""T
ABC32)CHRSC104) : NEXT

1430 FORT=1TD32:PRINT#3,CHRS
(196); :NEXT: PRINT#3, CHRSC1@)
:GOSUE147@: RETURN

1440 PRINT#2:PRINT#2, ""TAB(E
JCHRSC(14)DCS; TABC3OMLSE; TABC
JDAS: PRINT#2

145@ PRINT#2, ""TABC(4)NAS: TAB
C4)0NS; TABCIINAS; TABCYIONS; C
HRSC(15):PRINT#2:LC=0

146@ RETURN

147@ PRINT#3,CHRS(14)TABC2IN
A%; TABCIIDNS; CHRSC15ITABCR) ;
CHRS(104):PRINT#3

1480 LC=@:RETURN

1490 N2=INTCI/256):N1=1-256%
N2

1502 POKE4S366,N1:POKE4S367,
N2

1510 SYS49152:RETURN

152@ RR=5:NN=19:G0SUB190@:PR
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P e e S e e R T e e e e e e e By S P e

2,8,2,"0:DC TITLE,S,R"

INTTABC165) "[RVSON,CA, S*28,C RESS RETURN TO CONTINUECS-1" [ 27 198@ C=@:G0OSUB185@:RETURN
=5 28 173@ PRINTTRBL7)I"CRVSON,CZ2,5 | F7 193@ DATR173,214,192,208,6,1

43 153@ PRINTTABCS)"CRUSON,S-1E *24 CX1” ' 73,215,192,208,1,96, 165,47, 2
NTER CATAGORY TO PRINT: A-2C | BF 174@ BETAS: IFAS=""THEN1740 4,105,198 133,34, 165
g-1* 99 1750 IFAS<>CHRSC13)THEN174® |FB 1942 DATA48,105,@,133,35,76,

70 154@ PRINTTAB(S)"[RVUSON,CZ,S | FC 176@ GOSUB15@@:LC=0:RETURN 163,192,160,0,177,34%,72,177;
=0 CX, DOWM] ™ Fi 1770 PNS="":PRINTTABC1)"CRUS 36,145, 34, 184, 145, 36

B9 1550 INPUICAS ON,CA,S5*35,C51" : 99 1950 DATAZ00,152,3,208,841,7

1A 156@ RR=5:G0OSUB190@:LC=0:L=L | 45 178@ PRINTTABC1)”[RUSON,S-1T 6,116,192, 169,0, 141,218, 192,
ENCCAS): Z=ASCCLEFTS(CAS, 120 1TLE MUST BE 16 CHARACTERS O 168,177 ,34,24@,59

1F 157@ FORJ=1TOI R LESSCS5-1" 3@ 1960 DATA141,213,198,177,36,

B7 1580 IFCAS=LEFTSC(XSCJ),LITHE | @F 1739@ PRINTTABC1)"LRUSON,CZ,S 24@. 219, e85, el13, 198,176 ,8, 14
NPRINTTABCBIXS(J): LC=LC+1 *35,CX1": GOSUB185@: NN=11 1,213,192, 169,1, 141

EE 1590 IFASCCLEFTSCX$(J),13)»2 | E1 1800 GOSUB19@0@:GOTO31@ 3D 1970 DATAZ1B,182,200,177,34,
THEMJ=1I BES 1810 NE=*".PRINTTAEC1l)"L[RUSO 133,251,177, 36,133,253 ; 208, 1

EB 1600 IFLC=-14THENGOSUB171@ N,CA,S5*36,C51" 77,3%,133,852,177,36

1C 1618 NEXTIJ 70 1820 PRINTTABC(1)"[RUSON,S5-10L |@®3 1980 DATAl33,25%,16@,0,177,E

S@ 1620 PRINTTABC47)”CRUSON,CA, ISK N@ MUST BE 4 CHARACTERS 53,208,251, 144, 18@,208,11,20
Seay. £53 OR LESSCS-1" Q,205,213,182,2688

75 1630 PRINTTABC7)"CRUSON,5-1P | CB 1830 PRINITABC13”CRUSON,C2,S | AD 193@ DATAZ42,173,218,152,208
RESS RETURN TO CONTINUECS-1" »36,CX1":GOSUE1BS@: NN=11 ,167,165,36,24,105, 3, 133, 3B,

GA 164@ PRINITABC(7I"CRUSON,S-,5 | SE 1840 GOSUB190@:GOTO36Q 165,37, 1985,;9,133,37
PCSIOR X FOR MENUCSPCE,S-1": | 1C 1850 FORA=54272TOS4296:POKEA | 21 2000 DATA173,216,152,208,3,2
POKE198,0 ,@:NEXTA ®6,217,192,206,216,192,173,2

9B 165@ PRINITABC7I"LCRVSON,C2.5 | 51 1B6@ POKES4272,4:POKES4273,4 16,152,208,158,173
#24 CX1":POKE198,0 8:POKES4277,0: POKES4278,249: | 2C 2@01@ DATaA217,192,208,153,165

1@ 166@ GETAS: IFA%=""THEN1BGE@ POKES4296, 15 L34 ,24,105,3,133,34,165,35,1

ES 1678 IFA%="X"THENRR=S5:G0S5UB1 | F3 1870 FORZ=1T01Q:POKES4E27E,17 @5,0,133,35,173, 214
9@@: GOTO87@ : : POXES4276, 16: FORU=1T020@: NE | 68 2020 DATA1S2,208,3,206,215,1

AS 1680 IFAS=CHREC(13)THEN15Z0 XTU:NEXTZ 92,206,214,192,173,214,192,2

231690 1FAS<»*CHRSC13J0RA$<>CHE | CC 188B@ FOKES4296,0:RETURN g8 ,6,173,215,132, 288
$(B88) THEN1660 DA 1890 R=RR:POKE7B81,R:POKE7B2, | 1B 2030 DATAl,96,173,214,192,14

A3 1700 GOTO1520 C:POKE7B3,0:5YSE5520: RETURN 1,216,192,173,215,192,141,21

78 171@ PRINTTABC(47)"CRUSON,CA, | F3 13900 C=0:GOSUB18S0 7,182, 165, 34,24, 105
Swaw, CS1" 57 1910 FORP-1TONN:PRINTSPS:NEX | @2 204@ DATA3,133,36,1B65,35,1@5

2F 1720 PRINTTABC7)"CRUSON,S=-1P 7, ,8,133,37,76,47, 192

PROGRAM: DISK CAT EDITOR 35 210 GOSUBl1PYD:1=-0 w15, ExX3
1A 220 INPUT#Z2,PNS, NS E7 570 FORCO=1TOl2@@:NEXTCO:RR=

CS 1@ PRINT"CCLR]”:POKES328@,1S | 9C 23@ RS=ST:GOSUB1000 5:NN=15: GOSUBS0@@ : GOTO2000

: . POKES3281, 11 7F 240 I=I+1:PRS(I)=PNS:ONSCI)= | B@ SB@ FORA=1TO3B:PRINTTABC1ICH

3E 15 RR=2:C=13:GOSUB7000: PRINT NS REC1927; : NEXTA
*CCE, RUSON,CA,S*11,C51" BED 250 IFRS=@THENZ220 G2 G0@ RE=8.C=2:GO0SUB7200:FPRINT

BC 2@ PRINTITABC13)"CRUSON,S-1F1 | 3A 26@ IFRS<>B4THENPRINT "STATUS "I RPWVSON, CA, S*35,C521"

LE EDITORCS-1" =" . RS 8E 601 PRINTTABC(2)"[RUSON,S-1UP

14 25 PRINTTABC13)"[RVSON,S-,5P | EY 270 CLOSEZ:CLOSELS: RR=3: MN=5 ARROW RETAINS TITLE OR DISK
C11,5-1" : GO0SUBSERE: GOTOZQ00 NG E5-1%

32 3@ PRINTTABC13)"[RUSOM,S-,SP |71 30@ PRINTCHRS(147):RR=1:C=13 35 B2 PRINTTREC(Z2)"CRUSOM,5-,SF
C41BYLSPCS,S-1" : GOSUB70R@: PRINTLS C35,5-1"

4E 35 PRINTTABC13)*[RUSON,S-,SP|2A 310 PRINTTAB(13)TS BE 61@ PRINTTAB(2)"[RUSON,S-1BA
c11,5-1" E2 320 PRINITABC13)B%:RETURN CX ARROW DELETES TITLE & DIS

AR 4@ PRINTITABC13)"CRUSON,S-1 J |81 50@ RR=8:C=4:GOSUB7@@@:PRINT K N@.C£5-1"

OHN HYDE C5-1" »[RUSON,CA,S*30,C51" 48 GBll PRINITAB(22"CRVSOM,5—,5F

48 45 PRINTTABC13)"[RUSON,CZ,5* |8 S@1 PRINTTAB(4)"[RUSON,S-1EN £35,5-21"
11,Cx3” TER TITLE Y0OU WISH TO CHeNGE | BE B12 PRINITAE(2)"LCRUSON,S5-,SP

Bl S RER::z=z::ssssrrrigsgnseses: £5-1" C1@IRETURN TO ABORTLSPC1@,S-
i 46 S@2 PRINTTAB(%)"[RUSON,CZ,S* b

42 100 CRS=CHR$(13):S5P$="[SPC39 3@,CX1":CAS="" 82 613 PRINTTABC(2)"LRUSON,CZ,5*
i fo BA 510 INPUT"CDOWN]";CAS 35,Cx1"

70 110 L$="[RUSON,CA,6S*11,CS1": | A8 515 IFCAS=""THENRR=7:GOSUB3@ 44 G15 REMPNS="":NE=""
T%="[RUSON, 5-1FILE EDITORLS- B0 :G0T0Z2008 EF 620 PNE="": INFUT"CDOWMNI"; PNS
1*:BS="[RUSON,C2,5*11,CX1" 83 S3@ FORJ=1TOI éE‘LEN(PNﬁ]:IF5>lEIHENEDTD59

82 120 DIMPRS(1000), ONSC1000) C@ 54@ IFPRS(JI=CASTHENRR=B:NN=

10 160 GOSUB4@00:GOSUB300: RR=10 5: GOSUBS@@0: RR=5: GOSUB7000: 6 | FO 625 IFPNS=CHRS(S4)THENPNS=FR
:C=13: GOSUB7000: PRINT "[RUSON 0708000 BC33: PESLIIEEINES
,EFI.E"E.E,CEJ“ F4 S5@ MEXTJ s B26 IFPMS-""IHENFRECJ:'_FFE(J

9 161 PRINTTABC13)*CRUSON,S-IR|SC S6@ IFCAS<>PRS(JITHENRR=12:C 3: DNSCII=ONSCI ) : J=1+1: RE=5:N
EADING FILECS-1" ~11;GOSUB70@@: PRINT "LRUSON, C N=15: GUSUBS@0a :GOTOEG0D

73 162 PRINTTABC13)”CRUSON,CZ,S A,5*15,C5]" SF BN IEERE_ (IHENESR 12" 4 1
*12, £xX3" 74 562 PRINTTABC11)"[RUSON,S-1T o :NN=10: G0SUB300a: GOT

SE 20@ CLOSE1S:0PEN1S,8,15:0PEN ITLE NOT FOUNDLCS-1"

5@ 565 PRINTTABC11)"CRusON,C2,5 | EB B35 RR=15:NN=E:G0SUBS0E0
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B7
3D
EY
@25
33
il

43

BF

E3
E4

B4
B3

B4

c7
i
55
B1
73

BC
T

B8F

B4@ RR=16:PRINTTAB(3)"[RUSON
LJERGERT B

E41 PRINTTABCI)*[RUSON,S-1EN
TER DISK MNUMBERCS-1"

642 PRINTTRBC3)"LRUSON,CZ,5"
e o

B5@ NE="": INPUTNS:SS=LENCNS)
: IFSS>4THENGOTOS@10

ES1 IFN$=CHRS(94)THENNS=DNS(
JI):ONSCII=DNSC.J)

B656 IFNS=""THENPRE(J)=FRS(.J)
:DONSCI)=ONSCT3: J=1+1: RR=5: NN
—16: GOSUB3@@0 : GOTO2080

EE@ PRECJI=FNS:DONSCJII=NS:J=]
+1:RR=5:NN=16: GOSUBS@2@: GOIO
f={ule]n]

122@ RERM::::::CHECK ERROR CH
ANMEL = 2 = ¢ : -
1910 INPUTI#15,EN,EM%,ET,ES

122@ IFEN>@THENPRINTEN,EMS,E
T,ES:5T0F

183@ RETURN

£02@ RR=8:C=5:G0SUB7020:FRIN
T*CRJUSON;CA, S*25, 053"

20108 PRINTTABCB)I"[RUSON,S-1A
) CHANGE OR DELETE TITLECS-1]

2@11 PRINTTAB(BI"CRUSON,S-,5
PCE5,5-1"

c@2@ PRINTTABLE)"LRVSON,S-1B
J SAVE CHANGESCSPC18,5-1*
20285 PRINTTABCG)"LRUSOM,S5-,5
g P

2038 FRINTTABC(EI"LRUSON,S-1C
J QUIT PROGRAMNECSPCE,S5-1"
2831 PRINTTIABCEI"CRVSON,C2,5
was  CX3™

2040 GETA%: IFASE=""THENZQ40
2058 IFAS="A"THENRR=7:NN=18:
GOSUBS@EY : GOTOSe

2068 IFAE="B"THENRR=7:NN=10:

OF
ar
42
A3
1E
@
77
E7
a1
ce
o 2
ca

54

79

GOSUBSROG: GOTO3I0AG

cR7@ IFAS="C"THENPRINTCHRESC1
Y7):CLR:END

2080 IFA%<>"A"ORAS<> "B"0RAS<
*"C"THENZQ4G

Jo@d REM::::::5AVE UPDATED F

3805 RR=11:C=9:GOSUB7000: PRI
NT”CRUSON,CA,S*19,C51"

3910 PRINTTABCS)”"[RUSON,S-1S
AUING UPDATED FILECLCS=1"

J013 PRINITAB(I)”LRUSOM,CZ,S
w19 CXI"

3915 OPEN1S,8,15,"S0:0C TITL
Eu

3022 OPEN2,B,2,"@:DC TITLE,S
an

3030 FORJ=1TOI:PRINT#2,PRSCJ
J;CRE; ONSCJ) : NEXTJ

3040 GOSUB1@00:CLOSEZ:CLOSEL
5:GOSUBS00d: GOTOZ08

4900 RR=12:C=7:B0SUB7000: PRI
NT"CRUSDN,CA,S*24,C51"

4@@1 PRINITAB(7)"CRUSON,S-1P
UT FILE DISK INTO DRIVELS-1"

4205 PRINTITABC(7I"[RVUSON,S5-,5
PEEN o=

010 PRINTTABCT7)"LRUSON,S—JH
IT AaNY KEY TOD CONTINUE CS5=1*

4911 PRINTITABC7I"CRUSON,CZ2,5
wpHEXTY

402@ GETAS: [FAs=""THEN4@2d
4938 RETURN

5000 RRE=16:NN=5:G0SUESQ0Q: FR
INTTRABC2)"[RUSON,Cha, 5*%35,C5]
5001 PRINITABC22"CRUSON,S5=-1T
ITLE NUST BE 16 CHARACTERS 0O
R LESSCS-1"

1 FC

cC

24

15

0o
Bl

13

==

Fa
86
=]
SE

D8
B4
CE
BC
Da
I

FB

S@@2 PRINTTAB(2)"[RUSON,CZ,S
#35,CX1": PNS="": GOSUBS@20
5008 GOSUBS@0R:GOTOS20

5@1@ GDSUES@®Q:PRINTTABC1)"C
RUSON,CA,5*36,C51"

S@11 PRINTTAB(1)*[RUSON,S-1D
ISK NO MUST BE 4 CHARACTERS
OR LESSCS-1"

S@12 PRINTTABC1)"[RUSON,CZ,S
*35,CX1":NS="": GOSUBS020
5015 GOSUBS@QE: GOTOE4O

5Q2@ FORA=54272T0S54286: POKEA
,B:NEXT

S@3@ POKES4272,%:POKES4E73,4
B: POKES4277, @: POKES4278, 249:
POKES428E, 15

SQ4@ FORZ=1T010: POKES4278,17
: POKES4278, 16: FORU=1T015@: NE
XTU: NEXTZ

S5@5@ POKES4296,0: RETURN

E00@ RR=17:C=38:G0SUB7000:FO
RZ2=-1T0117: PRINTCHRS(20) ; : NEX
T

6010 RR=15:C=0:G0OSUB7000:RET
URN

6102 RR=22:C=0:GOSUB7000: FOR
2=1T0118: PRINTCHRS(20) ; : NEXT

E11@ RER=139:C=0:G0OSUB7020: RET
URN

7008 R=RR:POKE7VBE1l,R:POKEYBE,
C:POKE7B3,B8: 5YSES520: RETURN
B202 DEF FNCC(X)=2@-(LENCTES)
/2 '

BO1@ TEE=FPREC(JI+" "+DNSC(J):
PRINTTRECFNCCX]); TES: GOTOSEA

9000 C=0:G0SUB70Q0

9010 FOEP=1TONN:PRINTSPS: NEX
T :

J020 C=0:G0SUB7000: RETURN
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by Richard Bright

LISTING

Program

- Compactor

Reduce long files and link up your programs to save

on disk space

A fter a game has been written
there are normally several chunks of
code which are spread about in the
computer’s memory. The Program
Compactor will help to tie these
routines together and then crunch
therti down into a neat little file.

The program will not work on
Basic programs but it will happily
attack anything lying from $0300 to
$FFFF. Any number of files can be
linked as long as the total area
covered does not exceed 234 disk
blocks.

When the program runs, it fills
up the program memory with zero
bytes to help the cruncher to do its
work. When finished a prompt ap-
pears asking for LO-MEM to be
input. The lowest memory location
occupied by any part of the program
code is entered in hex, as are all
inputs in the program.

A SKIP value 1s the next request
which means that the cruncher will
ignore the 768 bytes following the
input value. This is useful in skirting
around screen areas. For example, if
code starts at $0300 and another
piece of code starts at $0800, the
screen area can be omitted by enter-
ing $0400 at the SKIP prompt.

The next job is to load the first
file into the computer. At the FILE-
NAME prompt, entering “$’ will
display the disk directory. When the

“program name is known, it can then

be entered (without quotes) at the
name prompt.

When the program has loaded,
the rest of the files can be loaded
until everything is in memory. Now

f.l,-"". B .J-"‘ o B }__/:;F II'|I
[
AT ."'-\._:- || I . : ik - ‘:Illn'
.';,-- __r%"_;@f \.- :
g o 5 %
fijéf - \
."':_"' A
e \
i —
A \
i
\ %&7 ;‘.'I
e ey il
ILE?%%Eﬁ;h——K‘F-1“r:ifff%%j:
'\-\._.:m

LHE

it’s crunch time and entering
instead of a filename will set the
process into motion.

A screen printout of memory
space used and the current disk
block rating is given while the bor-
der flashes to indicate that the
crunch is proceeding. After the
cruncher comes the optimiser which
further compresses the data.

On completion, the program

prints the new memory usage and
block count details before asking for
the hex boot location for the coded
program, Next a filename for the
saved program is needed and this is
the last point at which disks can be
changed. Enter the new filename,
press return and the job’s complete.

Another copy can now be saved
with a new filename, if necessary, or
pressing the return key without en-
tering anything will reset the pro-
gram ready for a new compacting
session.

If anything goes wrong at any
point the program can be restarted
by pressing RESTORE. This will
reset all the program parameters and
take the program back to the open-
ing screen.

In tests a 232 block program was
reduced to 131 blocks - a saving of
101 blocks which corresponds to
25687 bytes! As you can see the
compactor really does save on disk
space.

PROGRAM: COMPACTOR.BAS

Cl 10 REM IYPE IN THE PROGRAN A
ND SAVE IT ON A SPARE CASSET
TE OR DISK

20 REM PREPARE & DIFFERENT D
ISk OR CASSETIE FOR SAVING T
HE FPROGEAMN

30 REM THE PROGRAM SAVES AFT
ER ASKING FOR A DEUICE NUMBE

30

a0

E...S50 BEWARE! 1!

4E 40 BL=208 :LN=50 : SA=3EBE
|

3E 50 FOR L=0 TO BL:CX=0:FOR D=

0 TO 15:READ A:CX=CX+A

31 B0 POKES3280,A:FPOKE SA+L*16+

D,A:NEXT D

70 READ A:IF A»<CX THENPRINT
"ERROR IN LINE";LN+CL*103:5T
op

BO MEXT L:SYS40D024

90 DATA 20,8,185,7,158,50,48
,55,52, 32,84, 85, 82,66, 79, 45,
1066

100 DATA S6,55,0,0,0,170,170
,170,170,32,68,229, 163, 14, 14
1,32, 1476

80

1C
AS

oc

EF 110 DATA 208,141,33,208, 120,
168.52.,133.1 . 162, 5./1893. 9%, 8;
157,45,1725

35 120 DATA 0,208, 16,247,154, 16

0,0,198,50,206,65,8,177,49,1
53,0, 1685

88 130 DATA O,230,1%1 181 ,84%,812;
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LISTING

AD

BE

.

38

sS4

5A

BB

FB

i

5B

HE

FC

EB

80

2F

a4

7B

92

54

;T

EE

3A

188, 1,200,208, 241, 165, 50, 201
,B,208, 2068

140 DATA 230,185, 1nn a 153,0
,1,200,208,247,76,0,1,0,3.5,
1&1?

150 DATA 245,84,20,177,47,42
,42,42,42,41,7,170, 169, 26, 1,

141,1316

160 DATA 24,1,177,47,41,31,1

70,32,34,1,76,255, 1, 166, 74, 1

75,1307

170 DATA 125,92,66,70,48,230
,1,238,32,208,198,1,230,47,2

0B,2,1796

180 DATA 230,4B8,56,177,47,32
,34%,1,145, 45 230,45, 208, 2,23

0,46, 1616

190 DATA 202,208,24S,240, 150
,163,0, 24C, 239, 169, 255, 208, 2

35,177,47, 145, 2989

200 DATA 45,32,34,1,230,45,2

o8, 2,230,46, 202, 208, 240, 240,
164,32, 1959

210 DATA 117,1,177,47,32,34,
1,145,45,230,45,208, 2,230, 46
,202, 1562

220 DATA 20B,245,198,57, 16,2
41,48,139,134,57,177,47, 170,

76,34,1, 1848

230 DATA 32,117,1,177,47, 145
,45,32,34,1,230, 45,208, 2, 230
, 46,1332

240 DATA 202,208 ,240, 198, 5?
16,236,76,0,1,32,222.1, 169,

5,133, 1846

250 DATA 1,B8,234, 234,234, 32
,89,166,76,48, 3, 224,0, 240, 23
5, 169, 2073

260 DATA 3,44,169,8, 133,255,
177,47,145,45, 200, 196, 255, 20

8,247,234, 2156

270 DATA 16S,45,101,255, 133,

Y5, 165,46, 105, 0, 133,46, 160,0
,202, 208, 1803

280 DATA 229,24,165,47,101,2
SS, 133,47, 165,48, 105,0,133 . 4
B,75,0, 1576

250 DATA 1,185,0,239,153,0,2
55,200, 208, 247, 206, 224, 1, 206
,227,1,2353

300 DATA 173,227,1,201,47,20
B8,234,96,45, 139, 227, 141, 223,
124, 165, 26,2277

310 DATA 167,228,167,134,174
,55, 162,56, 134,49, 76, 72, 178,
0,483,234, 1975

320 DATA 158,223, 71,254, 74,2
43,145,242, 14, 242, 80, 242, 51,
243,87, 241, 2611

330 DATA 202,241,237,246,62,

241,47,243, 1028, 254, 165, 244, 2
37,245,120, 162, 3048

340 DATA 255, 154, 169, S4,133,
1,169,52,141,24, 3, 168, 3, 141

25,3, 1496

350 DATA 169,0,141, 32,208, 14
1,33,208, 160,0, 185, 95, 3, 240,

6,32, 1653

360 DATA 210, 255, 200, 208, 245
,B88,76,0,8, 152,147, 8, 14, 14E,
185, 82, 2035,

370 DaTA B85,78,67,72,47, 204,
73,78,75,69,82, 32,214, 49, 45,
50,1321

3D

37

EA

a3

7R

f b )

oc

E3

EB

FB

(2]

CE

7e

1B

ac

Bz

cC3

%0

El

54

=2

7l

1A

L o

31

380 DATA 13,13,87,82,73,84,8

+,68,78, 32, 665,89, 32, 212 65 R

g, 1181

390 DATA 66,79,32,195,82, 65,

57,75,69,82,45,56,55,13,13, 1

63,1157

400 DATA 35,133,1,88,227,234

,96,83, 32,89, 166, 76, 174, 167,

224,0, 1825

410 DATA 240,235, 169,3,44, 16

9,8,133,255,177,47, 145, 45, 20

0,196, 255, 2321

420 DATA 208 N T e i L

01,255,133, 45, 165, 46, 105,01

33,46, 160, 1878

430 DATA 0,202, 208,229,24, 16

5,47,101,255,133,47, 165, 48, 1

05,0,133, 1862

440 DATA 48,76,0,1,185,0,238

, 153, 0,255,200, 208, 247, 206, 2

24,1,2043

450 DATA 206,2287,1,173,227,1

,201,2283,208,234,96,172,35,7

7.79,78,2238

460 DATA 132,1,0,50,20,8, 195
.7,158,50,48,55, 52, 32, 84 85,

H??

470 DATA B2,BB,79,45,56,55, 1

63,228,170,96, 38, 32,68, 229, 1

69,14 ,1550

480 DATA 141,32,208,141,33,2

08,120, 169,52,133,1,162,5, 18

9,84, 8, 1696

490 DATA 157,45,0,202,16,247

, 154,160, 0, 198, 50, 206, 65,8, 1

77,49,1734

S00 DATA 153,162,60,230,1,14%

1,84,212,198,1,200, 208,241, 1

65,50,201, 2247

510 DATA B,208,230,185,100,8

,153,0,1,200,208,247,76,0,1,

198, 1823

S20 DATA 34%,177,47,228,42,96

,153,41,7,170, 183,26, 1, 141, 2

4,1,1377

530 DATA 177,47,41,31,170,32

,3&,1,?5,&55,1.155,?&,1?5.12
,92, 1499

EEU DATA 66,70,48,230,1,238,

32,208,198,1,230, 47,208 2,23

O *E 155?

S50 DATA 96,177,47,32,34,1.1

4S,45,230,45, 208, 2,230, 46, 20

2,208, 1748

SE0 DATA 245,240,130, 169,0,2

40,239, 169,255, 208, 235, 177 . 4

7,145,45, 32, 2636

570 DATA 34.1,230,4S, 208,2,2

30,46, 202, 208, 240, 340, 164, 32
,117,1,2000

580 DATA 177,47,32,34,1, 145,

45,230, 45,208, 2, 230, 46, 202, 2

08,245, 1897

S90 DATA 198,57,16,241,48,13

9,134,57,177,47,170,76,34,1,

32,117, 1544

600 DATA 1,177,47,14S,4S,32,

34,1,230,45,208, 2, 230, 46, 202

,208, 1653

610 DATA 240,198,57,16,236,7

6.0,1,44,222,1, 169,55, 78, 10,

58,1410

620 DATA 167,93,84,120,216,1

69,52,133,1,160,0, 132,68, 163

33

BD

YA

oz

1B

YA

g8

4C

C4

78

&7

a8

c3

33

JF

BE

EB

2F

C4

5=

BO

AS

Ag

26

,16,133,1738

630 DATA B3,152,141,5,9, 141,

6,9,141,9,8, 145,88, 200, 208, 2

51,1603

640 DATA 230,893,208, 247, 169,

S5,133,1,88, 162,152, 160,15, 3

2,72,15, 1828

650 DATA 178,247, 142,3,9, 140
,4,9,142,94,8, 140,95, 8, 162, 2

27, 1608

660 DATA 160,15,32,72,15,176
,19,140,8, 8,169,255, 141, 7,9,

152,137

E70 DATA 24,105,15,141,237,3
,169,32,208,7,169,0,141, 7,89,

169, 1436

BB0 DATA 44,141,251,8, 32,83,

10,32,2,14, 162,203, 160, 15, 32
,55, 1244

630 DATA 15,169,212, 32,210, 2

S5,120,169,52,133,1,173,5, 9,

133,90,1778

700 DATA 173,6,9,133,91 ,183,

255,133,88,133,89,160,0, 177

90, 145, 1851

710 DATA 88, 165,88, 208, 2, 198
,B8,198,88, 165,90, 208, 2, 198,

81,198, 2076

720 DATA SO, 165,391,201, 15,20

8,230,230,88,208, 2, 230, B9, 15

3,55, 133, 220%

730 DATA 1,88, 169 ,185, 32, 210’
,855,32, 147,10, 1639, 13,32, 210
'255. 165, 1983

740 DATA 80,141.5 ,9,141, 98,8
,56,233,255,141,98, 8, 165, 51,

141, 1678

750 DATA 6,9,1%1,87,8,233,7,

141,98,8,56,173, 96,8, 233,88

1403

760 DATA 141,56,8,173,97,8,2

33,17,141,97,8,56, 169, 0, 237,

98,1577

770 DATA B,141,98 ,8,169,0,23

7,97,8,141,97,8,32,2, 14 162,

1220

780 DATA 135,1E0,15,32,72, 15
. 142,162, 3, 140,163, 3, 160, 0, 1

85,0, 1387

730 DATA 8,153,0, 16,200,208,

247,160,88, 185,152, 3,153,0, 1

7,136,17286

BOD DATA 16,247, 162,216, 160,

15,32,55,15,32,107, 14,173, 14

9, 14,240, 1647

B10 DATA 24,169,8,170,160,1,

32,186,255,173,149, 14, 162, 15

0,160, 14, 1827

820 DATA 32,189,255,32, 154, 1

3,76,41,10, 76,234, 15, 162, 169
,160, 15, 1633

B30 DATA 32, 55,15, 162,216, 16

0,15,32,55, 15, 32, 107, 14,173,

150,14, 1847

B40 DATA 201, 36,208,6, 32, 166
,14,76,90,10, 201, 33,208, 6,17

3,3, 1469

B850 DATA 3,240,224 ,96,163, 8,

170, 160,0, 32, 186, 255, 173, 145
, 14, 162, 2047

B60 DATA 150,160, 14,32, 189,2

55,32,209,12, 76,90, 10, 120, 18

9,52, 133, 1703

870 DATA 1,169,89,133,90, 160

-
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=15

i 2

13

- 9B

RE

41

C&

SA

8a

EB

FE

124

BO

7A

47

AF

4F

7e

o2

on

iC

18

YA

FC

,0,169,17,133,91,132, 112,230
,1,238,1765

BED DATA 32,208, 198,1,165,11
2,840,3,76,108,12, 177,88, 200
,208,88,1917

890 DATA 240,84, 162,1, 165,88
,72,165,83,72,160,0,132,113,
a2, 161,1746

900 DATA 11,240,31,177,88,20
0,208,88,208,13,201,0,240,20
Le0l,255 ;2182

910 DATA 240,1B,200,209,88,2
40,11,38,40, 12,232,284, 31,20
8,223, 76,2082

920 DATA 170,11,104,133,89,1
04,133,88, 160,0, 284, 1,208, 10
,177,88,1700

930 DATA 201,0,240,28,201,25
5,240,24,138,9,32,32,13,12,1
77,88, 1630

840 DATA 32,13,12,32,161,11,
202,208, 245, 165,89, 208, 144, 7
6,24, 12, 1634

950 DATA 201,0,240,8,201,255
,240,5, 200, 209, B8, 208, 149, 16
2,1,32,2200

960. ODATA i61,11,240,11,209,8
8,208,7,232, 224,31, 208, 242, 2
40, 44, 134, 2280

-370 DATA S2,201,0,208,6, 169,

160, 5,92, 208,189,201, 255, 208,
6,169, 19399

980 DAaTAa 182,5,52,208,3,72,1
£9,224,5,92,32,13,12,104, 32,
13,1274

990 DATA 12, 165,88,240,3,7E,
164,10,76,24,12,134,92,162,0
,134,1393

1000 DATA 93,72,32,161,11,24
0,28, 104,208,688, 72,208, 22, 16
5,592,208, 1805

1010 DATA 2,230,83,230,92,15
5,93,201,31,208,231, 165,92, 2
01,255,208, 2497

1020 DATA 225,198,382, 165,93,
g,128,32,13,12, 165, 92, 32, 13,
12,104, 1385

1030 DATA 32,13,12,165,83,24
0,122,786, 164, 10,160,0,230,88
,208,2, 18611

1040 DATA 230,89,96,134,92,1
34,113,162,0, 134,93, 32,161, 1
1,240,45, 1766

1050 DaTA 177,88,200,209,88,
208,13,201, 0,240, 34, 201, 255,
240,30, 200, 2384

1080 DATA 209,88,240,25,32,4
0,12, 165,982,208, 2,230,93, 230
,92,165,1823

1070 DAaTAa 93,201,31,208,214,
165, 92,201,255, 208,208, 198, 9
2,165,93,9,2433

10B0 DATA 96,32,13,12, 165,92
,32,13,12,104,133,89, 104, 133
,88,177,1295

1080 DATA B8,32,13,12,32, 161
,11,198,92, 208,244, 198,93, 16
,240, 165, 1803

1100 DATA B9,240,14%,76,164,1
0, 160,0, 145,30, 230,390,208, 2,
230,91,1838 -

1110 DATA 96, 1E9,0,32,13,12,
169,55,133,1,88,169,11,141,3
c,c08, 1325

o2

EE

ar

BA

oa

cF

FO

=y |

1E

Fa

BF

70

31

45

HE

EB

A

FB

EA

(2=

54

01

A

ac

OB

1120 DARTR SE, 165,839,201,82855,

208,1,96,169,8,32,58,12, 169,
3,32,1594

1130 DATA 58,12,96,133,1165,1
33,115,10,133,117,160,0,132,

114,164,114, 1607

1140 DAaTA 177,88,200,132,11%
,1B4,115,209,88,240, 1,96, 200
,132,115, 196, 2867

1150 DATA 117,208,235, 169,25
5,133,112,228, 104,96, 94, 165,

113,240, 3,76,2348

1160 DATA 228,11,76,233,10,1
B2,1,160,0,132,114,132,112,1
B%,116,132,1783

1170 DATA 115,155,116,133,11
7,164,114,177,88,200,132,114%
,164,115,209,88,2211

1180 DATIA 208, 12,200,132, 115
,188,117,208,236,232, 284, 31,

208,227,138, 164, 2650

1190 DATA 115,182,8,208,2,3,

64,32,13,12,177,88,132,115,3
2,13,1213

1200 DATA 12,16%,115,200, 156
,116,208,242,160,0,138,166,1
16,224,8,240,2305

1210 DATIA 8,133,855,10,284,10
1,255,208, 3,227,10,96,210,24
,101,88,1753

1220 DATA 133,88, 165,83, 105,

D,133,89,76, 164,10, 162,142,1
50,13,32,1561

1230 DRTIA S5,15,3E, 144,855,1
89,8, 32,192,855, 162,8,32, 138
, 255,32, 1844

1240 DaTa S0,13,133,88,32,90
,13,133,89,173,7,9,840,11,16
5,B83,1375

1250 DATA 205,8,8,144 4, 233,

16,134,689, 24,165,88,105,16,1
33,89, 1462

1260 DATA 56, 165,B8,237,3,9,
133,88, 165,89,237,4,9,133,689
, 32,1537

1270 DaTa 80,13,120,160,52,1
32,1,160,0, 145,88, 160,55, 132
,1,230,1539

1280 DATA BB,208,2,230,83,36
,144,B0,230,32,115,13, 165,EB
,208,2,1730

1290 DATA 135B,83,18B8,B8,173,

6,9,197,89,176,19,208,7,173,

5,9, 1644

1300 DATA 197,88,176,10, 165,

Bl,141,5,9, 165,89, 141 ,6,9,1E
85,255,1713

1310 DATA 141,9,9,86,32,19,2
38,170, 165, 144,74,74,176,2, 1
38,96, 1583

1320 DATA 104,104,88,32,115,

13,16&,1283,160,13,76,55,15,1
69,8,32, 1269

1330 DATA 195,255,76,231,255
,35,35,32,196,73,83,75,32,189
7,682,688, 1934

1340 DATA 73,82,83,32,35,35,

13,0,210,69,65,68,73,78,71,2
27,1220

1350 DATA 4§,57,66,13,0, 162,

247,160,13,32,55,15, 32, 143,2

46, 120, 1447

1360 DATA 169,97,133,185, 32,

213,243, 165,186,32,12,237, 16

F4

a4

B4

CE

5F

Dz

Hh

os

F2

FS

s0

g2

7E

BC

oo

51

7

5D

eF

10

BE

2 14]

BE

75

37

‘5,185, 32, 185, 2271

1370 DATA 237,169,1,133,88,1
§9,16,133,89, 169,1,32,221,23
7,169,8,18782

1380 DATa 32,221,237,120,1E0
,52,132,1,160,0,177,88, 160,5
5,132,1,1728

1390 DaTa 32,221,237,1E5,B8,
205,5,9,808,7,165,89,205,6,9
, 240, 1891

1400 DAaTa H,230,88,208,222,2
30,89, 208,218,88,32,63,24E6, 1
ES,13,7E,2188

1410 DATA 210,255,215,82,73,
BY.73.78. 71 46,4613, 0,162, 7
0,160, 1638

1420 DAaTa 14,32,55,15,173,5,
9:133,136,56,173,6,9,233, 16,
133, 1198

1430 DATa 137,166,136,32,205
,189, 162,88, 160, 14, 32,55, 15,
160,1,165,1717

1440 DATA 137,240,16,200,24,
165, 136,233,253,133, 136, 165,
137,233,0,133,28341

1450 DATa 137,208,236,152,17
0,188,0, 32, 205, 189, 162,96, 16
DAMSTRSS PORT . .

1460 DATA 15,13,208,82,73,71
,82,65,77,32,76,69,78,71,84,
72,1174

1470 DATA SB,32,0,32,194,89,
g4,59,83,61,0,32,154,7E,79,E
7.1150

1480 DATA 75,83,46,13,13,0,1
E9,0,133,198, 32,96, 165, 183,0
ol B e i

1490 DAaTAa 1498,14%,160,0,132,1
24,185,0,2,2840,17,2800,174, 14
9,14%,224, 1784

1500 DATA 16,240,8,232,142,1
49 14.157,149,14,208,234, 173
A48 Ao gE 18HE

1510 DATA 4B,45,50,51,52,53,
54,55, 56,57,48,49,50,51,52,5
3,828

1520 DATA S4,32,68,229,169,8
,170,160, 15, 32, 186, 855, 169, 2
, 162,53, 1764

1530 DAaTA 160,15,32,183, 255,
3g, 182,255, 32,231,255, 169,8,
160,0,170,2155

1540 - DATA 32,186,255,173, 143
, 14,162,150, 160, 14,32, 189,25
5,32, 192,255, 2250

1550 DATA 162,8,32,198,255,5
,32,14,15,985, 127,133,888, 32,1
4,15, 1226

1560 DATA 16B, 166,88, 152, 32,
B0S, 189,189, 32, 32, 210, 255, 32
,14,15, 240, 1999

1570 DATA 5,32,210,855,208,°
4E,169,13, 32,210,255, 208,213
. 76,84 ,15, 2171

1580 DATa 32,207,255,170, 165
,14%,.208,2, 138,96, 32, 204, 255
,169,8,170, 2855

1590 DATA 32,185,255, 32,231,
255,104, 104, 169,45, 160,27, 32
,210,255, 136, 2242

1600 DaTa 208,250,169,13,76,
£10,255,73,468, 134,88, 132,89,
160,0, 177 ,2082

1610 DAaTa B8,240,6,32,£10,85
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BE

oCc
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C?

EB
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Fet
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43
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.BE

2e

cc

i

C1

7R

08

5,200, 208, 246, 96, 32, 55, 15, 32

,107,14, 1836

1620 DATA 173,149, 14,240, 46,

201,%4,208, 244, 162,1, 32,101, 1

5,72,32, 1684

1630 DATA 101,15,170,104, 168

,24,96,32,116, 15,228, 10,96, 1

29,133,52,15828

1640 DATA 32,11E,15,5,92,96,

183,149, 14,232,201, 58, 144, 2,

233,7,1585

1650 DATA 41,15,96,162,174,1

60, 167,56,96,197, 78, 84,69, 82
,32,210,1718

1660 DATA 213,20B,45,193, 196
,810.58,32, 36,0, 197, 78, 84,69
,B2,32,1731

1670 DATA 204,207,215,4S,205
,197,205,58,32,36,0, 13,204, 7

3,78, 75, 1847

1680 DATA E9,82,58,13,39, 36,

33,45, 32,156, 73, 82, 44, 32,39,

33,912

1680 DATA 39,4S,155,82,85, 78
,67,72,32,46,13,13,0, 195, 82,

85,1129

1700 DAaTa 78,67,782,73,78,71,

32,58, 32,0, 198, 73, 76,69, 78,6

5,1120

1710 DATA 77,69,58,32,0,211,

75,73,80,32,36,0,78,52, 3, 163
,1037

1720 DaTa S8,29,162,0,1689,0,

16,157,582, 3,232, 224,192, 208,

245, 76, 1883

1730 DATA S2,3,208,218, 88, 32
,63,246, 169, 13, 76, 210, 255, 21

1,65, 86, 1995

1740 DATA 73,78,71,227,46,96
,218,13,0,162, 70, 160, 14, 32, 5

5,15,1330

1750 DATA 173,5,9,133,136,56
,173,6,9,233, 16,133, 137, 168,

136, 32, 1553

1760 DATA 20S, 189, 162,88, 160

,1%,32,55,15,160,1, 165,137, 2

40, 16, 200, 1839

1770 DATA 24, 165,136,233, 253
, 133,136, 165, 137, 233, 0, 133 1

37,208, 236, 152, 2481

1780 DATA 170, 169,0,32, 205, 1

B9, 162,96, 160, 14, 76, 55, 15,13
,208, B2, 1646

1780 DATA 78,71,82,65,77,32,

76,69,78,71,84%,72,58, 32,0, 32
,978

1800 DATA 18%,83,B4,59,83,61
,0,32,194,78,73,67, 75, 83, 48,

13,1245

1810 DATA 13,0,169,0, 133,198
, 32,96, 165, 169, 0, 141, 149, 14,

160, 0, 1439

1820 DATA 132,124,185,0,2,24

0,17,200,174, 143, 14, 224, 16,2

40,9, 232, 1958

1830 DATA 142,149, 14,157,149
, 14,208,234, 173, 149, 14, 96, 48
,49,50,51, 1697

1840 DATA S2,53,54,55,56,57,

48,49, 50,51 se 53,54, 32,68, 2

29,1013

1850 DATA lEE,E,l?U,lEDTIE,B

2,186,255, 169, 2, 162,53, 160, 1

on

OE

B4

Tl

45

1=

o3

10

5,32,189,1777

1860 DATA BS5S, 32,188,855, 32,
e31,e8s5,169,8,160,0,170, 32,1
BB, 255, 173, 2405

1870 DATA 143,14, 162, 150, 160
»14,32, 189,255, 32, 192, 255, 16
2,8,32, 158, 2004

18B0 DATA 255,5, 32, 14, 15, 96,
127,133,88,32, 14, 15, 168, 16E,
BE, 152, 1400

1830 DATA 32,205,183, 1658, 32,
32,210,255, 32,14, 15,240, 5, 32
,210, 255, 1927

1900 DATA 208,246,169,13, 32,
210,255,208,213, 76,24, 15, 32,
207,855, 170, 2333

1310 DATA 165, 144,208,2,138,
56, 32, 204, 255, 168,8, 170, 32,1
85,255, 32,2105

1920 DATA 231,255, 104, 104, 16
3,4s,160,27,32,210,255,136, 2
0B,250,1E69,13,2368

1930 DATA 76,P10,255,73,48,1

08

¥

‘o8

3

78

a3

{=18]

BO

BA

FE

57

AD

cH

==

29

OF

1D

34

oF

[~

33

QF

e -

16

34,88,132,89,160,0,177,688, 24
0,6,32, 1808

1940 DATA 210,255,200, 208, 24
6,86,32,55,15,32,107, 14,173,
149, 14,240, 2046 -

1950 DATA 465,201,%,208, 244, 1
62,1,32,101,1%5,72,32, 101, i5;
170, 104, 1508

1960 DATA 168,24,95,32,116,1
5,228,10,96,129,133,92,32, 11
5,15,5,1307

1370 DATA S2,3E,189,149,14,2
32,201,508, 144,2,233, 7,41, 15,
96,162, 1731

1980 DATA 174%,160,167,56, 96,
197,78,84,69,82,32,210,213,2
06,45, 193, 2062

1930 DATA 196,210,58,32,36,0
, 197, 78,84, 69,82, 32,204, 207,
215,45, 1745

2000 DATA 205, 197,205, 58, 32,

36,0,13,204,73,78, 75 .69, 82, 5
8,13,1398

2010 DATA 39,36,39,45,32, 196
,73,82,44,32,39,33,39,45, 195
,B2,1051

2020 DATA B5,78,67,72, 32,45,
13,13,0,195,82,85,78,67,72,7
3, 1058

2030 DATA 7B,71,32,58,32,0,1
9e,73,76,69,78,65,77,69,58,3
2, 1066

2040 DATA 0,211,75,73,80, 32,

38,0,76,52, 3, 163 .48, 162 n 18
3, 1200

20S0 DATA 0,1E6,157,52,3,232,

224,192, 208,245,76,52,3,0,8,

243,1712

2060 DATA £34,0,201,0,0,0,0,
0,169,0,133,250, 169, 144, 133,
251, 1684

2070 DATA 169,1,133,174,133,
193,189,8,133,175,133, 154, 16
3,88,133,252, 2257

2080 DATA 169,1S6,133,253,185
0,0,177,250, 145, 174 230 Esa

208, 2 EHD 251, 2788

2080 DATA 230,174,208, 2,230,
175, 165, 250, 197 EEE'EDE,EB%.
165,251,197,253, 3191

2100 DATA 208, 228, 169,243,13
3,187,169,156,133, 188,163, 9,

133,153,159,0,&&??

2110 DATA 133,185,160,0, 185,
195, 156,240, 6, 32, 210, 255, 200
,208, 245, 32, 2442

2120 DARTA 207,855,240,251, 20
1,43,240,4,201,56,48,230,41,
15,133, 186, 2357

2130 DATA 76,234,245,147,17,

17,73, 78,80, 85, a& 32,68, EE B
B, ?3 1464

2140 DATA 67,69,32,78,85,77,

66,E3,82,13, 1? E? ES: 53 El i
9,980

2150 DATA 32,47,32,68, 73,83,

75,61, 32,58, 32, 79, EE 32, 5? g
8,893

2160 DATA 45,32,0,67,79,77,8
0,65,67,84,79,82,0,0,0,0,757

2170 DATA 0,0,0,255, 255, 255,
255,255,0,0,0,0,0,0,0,0, 1275
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H:-,we you ever spent fruitless

hours sifting through a mountain of
back-dated magazines, searching for
a particular article, sub-routine or
program? Now with Super Index
and a little typing skill on your part,
all this thumbing through pages can
be a thing of the past.

This database will enable you to
select a subject from a cursor-driven
menu and then tell you immediately
the titles and page numbers where
the subject is broached in your pile
of magazines. Press the ‘R’ key, and
you are returned instantly to the
subject list, ready to make another
enquiry.

This high speed shuttling
between subjects and magazine
titles 1s possible because the data-
base is committed to memory only
once before you actually use the
program. The system is designed
this way so that the READ state-
ment is not required to re-search the
database or arrays. The resultant
speed means that information
comes to you as fast as Basic can
print it on the screen.

The program begins by defining
two user-defined wvariables. The
print limit (PL) is concerned with
the size of the selection list dis-
played on the screen. With PL set to
20 you get the maximum display of
20 items. If you wish, this can be
reduced.

The next variable involves the
alphabetical sort (AS), and is simply
the memory location for the
machine-code sort. Though you may
relocate the sort, you certainly can’t
omit it.

The main task of determining
the size and shape of the database is
solved by reading all the data state-
ments and concluding with values
for DM (DiMension) and CL
{CoLumn).

Super Index

Dig out those old magazines and get them organised

with this super database

What may have caught your eye
in the listing, is the isolated data
statements that lie between the pro-

gram and data information. Lines
1760 to 1790 serve to format your
screen displays:

TL$(1)-1770 DATA “MAG:”
TL$(2)-1780 DATA “PAGE:”
TL$(3)-1790 DATA *

TL$(0)-1760 DATA C/MAGS 20MAY88

Title of the data base
} Headings for

the information lists
An end marker

What is so important about these
particular data statements? Well,
the entire usable database is struc-
tured on two parallel arrays. The
first is isolated and contains the
various subjects on file and is known
as the A$() array.

The second, which 1s two dimen-
sional, contains the information
you're looking for and is known as
the B$(-,-) array. Its structure relies
on the format defined by the above

data statements (lines 1760 to
1790). The aim of this particular
database 1s to locate the exact edi-
tion of the magazine plus the page
number against any subject you
have chosen from the subject list.
For example, an article entitled MO-
DEMS can be found in the March
1988 edition of Your Commodore
page 96. That precise information is
written down as:

t
AS()

1860 DATA MODEMS,YOUR COMMODORE MAR 88,96

t )
B$('I":a'_]

The beauty of a system using a
two dimensional array is its sheer
flexibility, consider adding the fol-
lowing line:

1765 DATA “VOLUME:"”
You could now go on to create an

extra element in your database, and
line 1860 could now look like this:

1860 DATA MODEMS. 4, YOUR
COMMODORE MAR 88,96

So if you store your magazines in
folders or volumes, you could easily
grab Volume 4, in this case, whip
out the mag and flick through to the
correct page.

If you really wish to impress your
friends, you can use the program for
other purposes. Car performance
figures could be yours at the touch of
a button. Try these lines:

1765 DATA *0-60:"

1770 DATA “ECONOMY:™
1775 DATA “POWER:”
1780 DATA “SERVICE:”
1785 DATA “MAX SPEED:”
1790 DATA *

1760 DATA CAR PERFORMANCE

The title of your new database
A1
| Six statements to
L control six elements
| of the database

e

DON'T FORGET THE END
MARKER
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“’

And a typical example for vour
database would be:
1860 DATA FORD FIESTA,
16.1 SECS,41 MPG,
40 BHP,6000 MILES,80 MPH

The only thing to remember is
that your formatting statements
(lines 1760 to 1790) must end with
an asterisk (*), and that your data-
base statements must contain the
appropriate number of elements - a
total of three in the case of Super
Index, and six in the Car Perfor-
mance example.

With the database sized up and
about to be committed to memory,
it would seem appropriate to pre-
pare a list directly for the screen, ie
print A$(). But first think about the
disadvantages this may have. Such a
simple list would be -::hmnﬂlogmal
in other words, in the order that it’s
read, not alphabetical. Perhaps you
would consider an alphabetical-sort
to-be a bit of a luxury, and I would
agree if the database was small but,
with anything larger than 80 to 100
items, luxury takes on a new
meaning.

The second problem would be the
lack of a condensed list. It would be
far better if the list routine exam-
ined itself for multiple entries and
formed single entries in their place.
For example, modems are a very
popular subject and occur three
times in the database I've provided.
However, if *Modems’ is to be listed
on the screen it need only appear
once, any more would be un-
necessary.

The third problem is making a
single item list seem intelligent.
Each subject in the list needs to keep
track of where it came from in the
array and then it can instantly reveal
the corresponding information. Se-
lect MODEMS and you will be told
that articles on this subject can be
found in three separate magazines.

How is all this achieved? The first
trick is to reconfigure the A$() array
so that each element includes its
own subscript. For example, the
flavour of the month, MODEMS,
occurs at positions 1, 20 and 30 in
the array, and what vou have at this
point 1s;_

A$(1) = “MODEMS”

A$(20) = “MODEMS”

A$(30) = “MODEMS”

What vou need is:

A$(1) = “"MODEMS1”
A%$(20) = “MODEMS20”
A%$(30) = “MODEMS30"

The method I've chosen involves
printing to and reading off the
screen. Notice the OPEN 1,3 in line
330. To see what’s involved, exa-
mine lines 540 to 640 and you will
notice that I've formatted the print-
ing on screen so that the variable (I)
always begins four spaces from the
end of each printed string, and thata
colon(:) appears at the end of each
string to minimise the string length
tn be read. In this example I've used

“="" to illustrate spacings.

MODEMS
Changes to MODEMS-20-:
- Which becomes MODEMS-20-

All this can be observed as it
actually happens by changing the
value of POKE 53281 in line 330 to
POKE 53281,11 (ie change the col-
our of the screen).

Now that the A$() array has been
rewritten, a quick excursion through
the land of machine code (SYS AS,A
in line 680) is all that you need to
return the array nicely sorted and
ready for final processing before
appearing on the screen. If you
follow the simplified block diagram
(Fig. 1) and read what is to follow,
this last process will become clear.

The overall task of the routine
(lines 700 to 830) is to extract the
stored information held by the A$()
array, and totally reconfigure and
condense that information and pre-
sent it as the L$() array (the list
array). This takes place while the
A$() array is progressively nullified
in order to save memory. The result-
ing L$() array eventually exists as an
alternating series of words and
numbers, hence the double dimen-
sion requirement expressed in line
470,

The relationship between the L$()
lines is very important. Consider the
following:

L$(29) = “MODEMS”
L$(30) = “1--20-30-"

Take the 1, 20 and 30 from L$(30)
and apply them to the B$(-,-) array:

As you can see, L$(30) holds the

- key to the whereabouts of the corre-

sponding information in the B$(-,-)
array for L$(29). Each of the
numbers held by L$ is designated
three spaces in the string, so the
carrying capacity is the maximum
string length divided by three (ap-
proximately 85 locations). In our
modems example you would need
more than 85 articles entitled MO-
DEMS before the program crashes
with a ‘string too long’ error.

If you've checked the program
listing (lines 700 to 830) against the
block diagram (Fig. 1), you will see
that I've had to tell a few white lies
in order to save space in the dia-
gram. Remember that the diagram
serves only to show the essence of
what 1s occurring when the program
1s running; the real details are in the
program itself. You’ll also notice
that my first step (at line 700) is to
nullify A$(0). In fact, when the A%()
array 1s sorted, A$(0) is kept out of
the alphabetical order because it is
normally regarded by the sort-rou-
tine as a reserved string (usually a
title string identifying the array). As
you can see, I've reserved my titles
elsewhere in a separate array, TL$(),
choosing to bypass A$(0) as part of
my database. The overall result does
not suffer in any way and the proce-
dures are easier to follow with the
database titles separated off.

At last you're on to the screen.
Lines 880 to 1020 deal with the
subject list and, if you've paid atten-
tion, you'll realise that only the odd
numbered subscripts are printed to
the screen — L$(1), L$(3), L$(5) and
so on. The variable ‘T’ is the funda-
mental counter at this point and the
mathematics involved is pretty
straightforward; check lines 890 to
910. All the user has to do is to select
the required page (SPACE or
SHIFT/SPACE), press RETURN,
move the arrow cursor alongside the
appropriate subject, press
RETURN again, and the informa-
tion (the magazine titles and page
numbers) are printed on the screen
1mmedlatel}f

Why is this process so speedy?
Well, if you've selected MODEMS,
it is displayed as number 15 in the
subject list, and if you take 15 and

B$(0,20) =
B$(0,30) =

B$(0,1) = “YOUR COMMODORE MAR 88" ‘B$(1,1) = “96™
“YOUR COMMODORE APR 88"
“YOUR COMMODORE DEC 87~

:B$(1,20) =
:B$(1,30) =

1--‘39'“
(13 Sﬁij

53




e

multiply it by two you get 30. If you
then take L$(30), you should get the
string “*1--20-30-". Take the three
values (1,20, and 30 - the variable
*Z’ in line 1090) and apply them to
the B$(—,-) array and the process is
complete. The value of ‘Z’ is ob-
tained by taking a look at the
numbers in the appropriate L$()
string in jumps of three (P=P+3 in
line 1070) and, in this way, three
digit values can be catered for. Press

LISTING

the ‘R’ key and you are returned,
without delay, to the subject list
ready for another go. The business
of darting from one screen to
another uses no memory, SO you can
play around without fear of crashing
the program.

Before you start key bashing, a
few bits of information and advice.
The program lines containing the
colons only are purely decorative
and are there to separate the various

routines throughout the program.
By contrast, the full stops in the
DATA statements act as shorthand
repeater statements, study the
DATA statements carefully to un-
derstand what is going on. As to the
capacity, I've tested the existing
database to approximately 640
lines, without any problems - and
that’s more than ten items per
monthly magazine for five years.

PROGRAM: SUPER INDEX

F3 1@ REHN e
F4 2@ REM ==* SUPER INDEX %%*

ES ' 30 REN *** s
AD 40 REM *** WRITTEN BY %%
@1 'S8 FER e b bk

25 E@ RER ==w N, HART. %=
E?‘ ?a EEH TP TR R RS R R L L

OF BO REN
FE 90 EEMN FETTTTE R RS R L L L 2

1A 198 REM *= 28 naY 1288 *=
BE 110 REMN *#sssssssssnnmssess

F7 128 REN
@0 138 REN
%41 148 FL=ca:

5:POKES328@,11:0PEN1, 3

SPC(3)"PLEASE WAIT:"

NT*CHOME , DOWNG]1™: GOSUB114@
pc 238 :
ChA 240 :

READX: [FX<>396THENZ5@
, BUSONI"TLE: CL=CL+1
=CL+1:G0T0278@

99 28@ DM=-1:CL=CL-2

F FILE1”THENZS@
C3 300 DN=DR/CCL+23+1
en 310 :
7B 328 :

*DM) , TLSCCL+2) : RESTORE
6F 340 :
gn 350 J=-1

96 THEN3EO

NI=I+1:G0T0O37@

REM PRINT LIMIT

AC 1508 -

SB 160 AS=500@@:REM ALPHABETICA
L M/C SORT

9@ 170

BE 1B@ :

31 19@ PRINTCHRS(B):POKES3281,1
B £20@ PL=PL-2:1FPL>Z20THENFL=20
7E 210 PRINT™CBLACK,CLR,DOWNSI™

E0D £2@ PRINTTABC3)"CDOWNITHE IN
DEX 1S BEING SORTED":L=2:PRI

70 £25@ POXKES3280,@:POKES3280,2:
17 260 READTLS:PRINT”CRIGHT,UFBE
25 270 READTLS: IFTLS<>"®"THENCL

G4 293 POKES3280,6:READAS:DM=0ON
+1: POKES3280, 8: IFAS<> "[END O

@0 33@ DIMASCDOM),BHCCL,ONI,LS(E

DS 360 POKES3280,0:J=J+1:POKES3
EEﬂ.E:REﬂDK:FﬂKEﬁE+J.X:IFK<>

B@ 370 READTLSCI):IFI<(CL+2)THE

CEB 380 TLS=TLS(@)

5@ 39@ I=1:E=8&

55 498 POKES3z8e,7

11 41@ READASCID

ED 420 PRINT"CHOME, DOWN,SPC3S,U
P] L1

30 430 PRINTI"LCCBI"ASCI)"CSPCY]:
CLEFTSI"I"CLEFT,UP1”

BA 449 IFLENCASCIII>31THENPRINT

"LBLACK, CLR, DOWN, RIBHTISTRIN |ac

G IN DATA TOO LONG ERRORCDOW
N1*:PRINIASCI ): STOP

1B 450 READBSCE, I

D2 450 IFBSCE,1)=", "THENBSCE,I)
=BE(E, I-11

BE 47@ E=E+l:IFE>CLTHENE=@:GO0TO
49@

09 480 GOTO450

Bl 490 INPUT#1,ASCID

34  5p@ POKES3280,0: IFLEFTS(ASC]
3,13)<>"CEND OF FILE]"THENI=
I+1:60TO40@

CE 518 :

J|m =20

g4 &53@ POKES3280,8:PRINI®CCLR,B
LHEK,DDWN?;RIGHTE,EUEDN]QLFH
ABETICAL SORT"™

17 54@ SYSAS,A: POKES32B0,3:1=1:
¥=@:PRINT”CCLR,CB, DOWNI™

12 550

09 S68 POKES3280,0:ASCX)I=""

PE S7@ POKES328@,13:X=X+1

A7 58@ IFLEFTEC(ASCX),132="LEND
OF FILEJ"THEN710

16 59@ IFLEFTS(ASCX),LENCASCXID
—F)=LEFTEC(ASCX+1) ,LENCASC(X+1
33-3)THENBE®

DB G608 POKES3ZB@,4

94 B1@ PRINIRIGHISCASCX),32":CL
EFT3™;

17 6528 PRINT"CHOME,DOWNI":LEC1D
= EFTS(ASCX), LENCASCXII-42

18 B3@ IFPEEK(1144)=32THENINPUT
#1,L8CI+113:G0TOG5@

Bl B4@ INPUT#1,YSCY):IFYS(YJI=""
THENGE®

B4 G65@ Y=Y+1:G0TOE43

El 66@ PRIMIRIGHTSCASCX),32":CL
EFT1";: :P=P+1: IFP=12THENP=@:F
RINT

98 670 G0OTOSEQ

34 EB@ FORZ=BTOY=1:LSCI+1)=L&CI
+1I+¥YSC2):YECE22="":NEXT

98 £90 I=I+2:Y=0:P=0:PRINT"CCLRE
, DOWN] ” : GOTOSE8

BY 708 :

36 710 I=1:POKES3280,14:FRINI™L

CLR,BLACK, DOWNY , RIGHTZ, RVSON
JCLEARING GARBAGELCB]™

2F 720 PRINIFREC(B):POKES3Z2EE, 15

EE 730 :

08 74@ PRINT"CCLR,BLACK,DOWNI":
L=8

72 758 PRINITAB(2)I/2+.5:PRINTT

ABCB)"CUP]:"; : IFI/8+ .5S=NTHEN

PRINT"CRUSONI " ;

760 PRINILSCI): IFFEEKC11%%+C

PL*4RJ1+5)<>*32THENBOD

FF 770 IFLSCI+RI<>""THENI=I+E:L
=L+1:G0TO75@

B2 780 L=L+1:PRINTTABE(1@1"*END
OF SUBJECT LIST="

CO 79@ PRINT”CHOME]":GOSUBl13@:
L=L-1:G0T0OB818@

03 B0@ PRINT"CHOME]":GOSUB113@

BE B1@ PRINI"CRIGHT, RUSONICSHIF
T)LSPACE]I=PAGEL RUSOFF ,SPC3, R
USONICRETURNI=ENQUIRY ™

P00 820 :

81 B3@ POKE198,2:WAIT138,1:C=PE
EKCE312

89 B4@ IFC=13THENLL=L:GOSUE1380
:PRINT : GOTOBEA

28 B85@ IFC=32ANDLECI+21<>""THEN
I=1+2:G0TO74@

EF B6@ IFC=1E@ANDI<>2*L+1THENI=
I-(2*(L+PL+2)):G0TO74@

SE B7@ GO0TOoB3a

851 B88@ P=-2: IFN=@THEMI=CIJ-C(LL"*
21 :60To0740

47 Bag :

BD S@@ :

AB 3919 :

AC 92@ FRINT"CLCLR,DOWNZ,RIGHTZ,
RUSONI"LSCN*2-12"[00WNI": L=1

52 538 P=P+3

AE 94@ IFP>LENCLSC(N*Z)ITHENPRIN
TTABC16Y"CUP]. .END. .”:P=1:G0
TOl124@

DC 9850 Z=VALC(NIDSCLECN*2),P,32)

1A S60 PRINT"CUF1™;:FORTS=@TOCL
:PRINTTABCSICHRE(16@)

FA 97@ IFPEEK(1BES<>32THENTS=C
L:NEXT:PRINT"LUP]™; :L=L-1:G0
TOl184a

55 988 NEXT

BS 5992 FORTS=1TOCL:PRINT"CUPI™;
:NEXT: PRINT"CRIGHT+1: CLEFT4]
s A e e | o

20 1000 L=L+1:PRINTTABC(S)ITLE(D+
13; :PRINTBS(D, 2): IFD=CLTHEND

=0:50T0102@
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14 1981@ D=D+1:G0TO1008 OVE CRSRLRUSOFF] CRUSONICRI=|1D0 1302 DATATABULA
40 1020 PRINT:L=L+1 RESTART" MN...30 Hai I RaReS
BF 1032 GOTOS30 16 1330 PRINT"CHOMEI"SPCCPBI"CS |an 1918 DATANODENS, ., 39
1E 18490 GOSUBLl13@ PC3, RUSONILS]1=SAUEL DDOWMI ™ BE 1920 DATAMUSIC, .,45
BE 1@50 PRINT"L[BLACK,RIGHT,RUSO| 30 1400 N=0:8=0:PRINT"CRIGHT21> |aB 1338 DATAMAKING GEOS BRITISH
NJ1CSPACEJ1=FPaGEL RUSOFF , SPC15, " B ]
RUSONICRI=RESTART™ D3 141@ POKE198,2:WAIT198,1:C=P}13 194@ DATAARTIFICIAL INTELLIG
12 1060 : EEK(B31) ENMCE, ., 58
CE 107@ POKE1S98,0:WAIT1S8,1:C=P| 32 142@ IFC=B2THENRETURN EZ 1858 DATAMUSILC, .,B5
EEKLBE312 3 5@ 143@ IFC=B3THEN1SS@® 1F 19602 DATAEXTENDED BACKGROUND
EB 18882 IFC=32THENPRINT”L[CLE.DO| gn  144@ IFA=LLANDC=17THENA=A-1: 5,.,69
uN2l” : P=P—3: 6G0TOS28 PRINT*CUP2I" FC 137@ DATATAPE TURBO,.,.
46 1098 IFC=B2THENI=CI)-(LL*2): | g2 1458 IFA=BANDC=14STHENA=A+1: |GE 1S8@ DATACP/M ASSEMBLY LANGU
GOTO740 PRINT AGE, .,70
49 11080 GOTO106@ 00 14608 IFC=17THENA=A+l:PRINT"C |[ES 1938 DATAMUSIC, .,7S
B@ 1110 : RIGHTZ2,UF] CLEFT, DOWMN]> " D0 2@@@ DATADLD ROUTINE, .,79
SE 1120 - : - 98 1470 IFC=14STHENA=A-1:PRINI® |37 2018 DATAMODENS, YOUR COMMODD
17 1130 PRINT EHGHEJ"; CRIGHTIZ,UP]Y CLEFT,UFI>»*™ RE. DEC B7,56
24 E;ﬂ?mggiﬁTTﬁEEEH? CRVUSONISUF | 35 148p IFC=13THENPRINT"CRIGHI3|62 2020 DATA®CEND OF FILE1",,,,
1L|F:|“;:E []Eﬂ [ I A Y (I B T R ]
FS 1150 PRINT”LRIGHT,RUSON,UPI” | pr  q1y4ap EDIgI&iB 3 ¢
ILS
28 15S0@ INPUTH1, N
oB 116@ PRINT"L[RIGHT,S0,CY3E,S5P | g 1518 RETLURN :
1" CF 1520 :
43 117¢ FORX=OTOL:PRINT"LRIGHT, CS 15303 -
CHI”SPCC3IB) "CCN1 " : NEXT @ 1540
HRSC(I4ITLSCHRS( 342 "CUP3]1"™
€% 115@ RETURN EB 1560 POKEG31,13:POKE198,1:EN
BE 1200 : o i ;
84 1210 : 12 1570

BB 1220 DATA32,115,2,133,97,169| pn 1cgp
,128,133,98,32,115,0,240,7,9| g5 1599
,128,133,98, 32,115 7C  160@ :

Bl 1238 DATA@,165,47,133,99,165|ga 1510
,'48,133,100,160,0,165,97,203 | 5= 1529 DATAC/MAGS 20MAYSS
,99,208, 7,202, 165, 98 FA 1638 DATAMAG :*

SE 1240 DATA203,99,240,20,24,16| 35 18543 DATA"PAGE: "
@,2,177,95,101,385,72,200,177 | o5 1g5@ DATA* '

,99,101, 100, 133 BE 1E60 :

B7 1250 DATA10@,104,133,989,14%, | gz 1870 .
281,160,5,177,393,133,102,200 | oc 1880
,177,89,133, 101,208 9n 1690

E7 1260 DATA2,198,102,198,101,2| g5 17pp .
‘t,18S,99,105,7,133,89,165,1@ | g 171@ -

@,105,@,133, 102, 165,101 :
3 1270 DATAEGE, @, 180,102,190, |0 pr rran s T CoeniD
o ni = eaa Domen L 1RER S 10 DEERSIEER HoueE 50
 162,0, 134, 103, CB 1749 DATABASIC COMPILER,COM
30 1280 DATALQY,165,99,133,106, Lok GERL PRe APE 15ES B

165, 100, 133, 107, 240, 224 240
114,24, 165, 186, 185

B4 1290 DATA3, 133,106, 165,107,1
@s,@,133, 107,230, 103, 208, 2. 2
30,104, 160, 2,177, 106

DS 130@ DATA153,1@S,0@, 136, 16,24
8,16@,5,177, 106,153, 109,0,13| F©
6,192, 2,208, 246, 170

BD 1310 DATASE,229,109,144,2,16
6,109, 160, 255, 232, 200, 202 . 28
8,8, 165,112,197, 109

S0 1320 DATAl44,1@,176,34,177,1
13,209, 110, 240, 238, 16, 26, 16@
,2,185, 112, 0, 145

FF 1330 DATALDE, 136, 18,248, 160,
5,185, 106, 0, 145, 106, 135, 152,

11 1750 DATAPROFESSIONAL PROGRA
MMING, . ,4@

45 1760 DATAMULTI COLOUR, .,1%

BE 177@ DATABASIC+, .,20

CB 1780 DATATAPE ARCHIUE, ., 21

1730 DATALINK AMND CEUNCH R/C

OoE, ., 28

FC 180@ DATAMONITOR, .,24

@S 1B1@ DATADISK LIBRARIAN II,.
,EB

AC 182@ DATAPROGRAM COMPRESSION
L., 31

7@ 183@ DATAMONITOR, .,33

EF 184@ DATABYTING INTO THE BS1
@, YOUR COMMODORE JAN BB, 13

FE 1B5@ DATALIST PRUSE,YOUR CON

2,208,246,169,8,133
i A ; 2, MODDRE APR BB, 14
84 1340 DATA105,165,101,197,103 | g~ - =
,C08, 152, 165, 1082, 197,184, 709 %E?gﬁgﬂ;??ﬁ?TféﬂGE St R
- i;ég,155.135,EH@.138.55 BD 18B7@ DATACARTRIDGE-ACTION RE
H PLEY . -y
gg iggg : Bl 1880 DATAAUTO START, .,22
: B8 18980 DATA
FS 1380 PRINT"CRUSOM,UP,RIGHTIM N . 24 it e e el

=
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COMMODORE PROGRAMMING

Technical

- Information

u ever wanted to knc

{

about your Commodore but

were afraid to ask.

ost programmers spend a lot of their time sifting through
piles of technical books looking for the address of a certain
routine or trying to find POKE to perform a certain function.
Now you can throw away vour books, as on the following
pages you will find a wealth of information about all of the
popular Commodore computers.
Advanced programmers will find the memory maps

invaluable while both beginners and old hands alike will find
the Hex converter, the hints and tips and much more, to their
liking.

Most of the information provided here is useful by itself.
Some information, such as the addresses of routines within the
ROMs, will be of more use when used together with a ROM
disassembly.

HEMORY maP OF THE CB%
LABEL HEX DEC IM&L DESCRIPTION
DE51@ EABAA a E51@ Direction register
RES1 001 1 6518 [/0, memory and taps
50232 2 LUnused
ADRAY1 5PAAZ-00E4 3-4 Float to fixed wvector
AORAYS SEPAS-BARE 5-& Fixemd Eo Float vactor
CHARAC seaa7 T Search character
ENOCHR SR8 a tring scan-quotes Flag
TRMPOS s0aa9 -] TAB coluwan
UERCHK S222A 1@ Flag: LOAD=@, WERIFY=1
COUNT SABAR 11 Input buffer pointecs
¥ subscripts
DIRFLG SRQBC 12 Default DIRN Flag: default=@
UALTYP SABE0 13 Date type: string==255,
numer ic=0
INTFLG $EQQE 1t HNumeric data typa:
Floating=@, integar=128
GRREBFL SEQOF 15 OATA =cansLIST quotas
Garbage collect Flag
SUBFLG HEALE 15 SubsccipksFN Elag
INPFLG SQ@11 17 Flag: INPUT=0, GET=-BY,
READ=152
TRNSEN seAl2 18 TAN sign/comRpacison
result
2313 13 INPUT praompt Flag
L INNLET I2014-0B15 Z@-tl Integer value
TEHFFT EEA1E g2 Pointer: temp string sStack
LASTPT SAR17-0018 23-24 Last temp sEfing address
TEMPST EPA19-9921 25-33 Stack For temp strings
INOEX SAA22-0825 3437 Utility polnter arsa
RESHO SRAZE-AA2A  IF=4F Froduct area for
multiplication
TETTAR SAAZE-QAEC  43-44 Pointer start of BRASIC
[SABE1 )
UARTRAE $3220-ABEE 45-46 Fointer start of wvariables
ARYTAE  S0OEF-@23@ 47-48 Pointer start of arrays
STREND 2931 -3@3 45-5@ Pointer end of arcaysa +1
FRETOF SQ@33-0@34¢ 51-52 Popinter bottom aof strings
FRESFLC SRAIS-AA38 53-54 Utility sering polnter
HEHS12 S2Q37-aA38 CC-SE Paintas highast addrass
used by BASIC
CURLIM $2@33-e83a S7-58 Current BASIC line number
OLOL IK $AQIE-QAIC 55-6B Previous BASIC line number
OLOTXT EREI0-@AIE S51-82 EASIC statement For CONT
DRTLIN SAQAF-AA4e BEI-EM Curcent DATA line
OATPTR 0041 -@@42 ES=-EE Current DATA address
INFPTE $8043-0044 B7-GB INPUT routina vector
LARNAR E0P4S-0B4E B3-7@ Fointer: curcent vaciable
rame
UBEFPNT FOP47-2A48 T1-72 Pginter: curcent variable
data

FORPNT SR04 E-004a 73-74 Pointer: wvariable For
FOR/MEXT
FRA4E-APel  7S-7E ¥-gave /op-savesBASIC
pointer save
F2a40 77 Comparison symbal
accumulator
SEAYE-AR53 TE-B3 Misc work arsa
S2054-0E5E B4-B6 Jump wvector Foer functions
SES7T-00EE B7-36 Misc nuearic work area
FACEXP TAREL 57 FACH1 = axpanent
FaCHD SQAE2-00E5 SB-181 FAC#L - mantissa
FRACSGN TRAEE iz FRC#l - =ign
SEMFLG SARET 183 Poginter: secias avalustion
constant
BITS SABER 104 FACE]l = overFlew diglt
ARGEXFP 38253 1985 FACHE = mxpansent
ARGHD SOREA-QRE0 1BE-189 FACHZ - mANCLESR
RRGSGEM EDOSE 11@ FACKE - sign
ARISEN SAREF 111 FACHl/#2 sign compacigon
result
FRCOY soeva Lis FACH1 - low ocrder rounding
FEUFPT SPA71-0072 113-114 Fointer: cassette buffer
CHRGET SA@73-2@8a 115-138 Subrputing: get next BASIC
byte
CHRGOT F@a7e 121 Entry polint to get saaa
Byte
TXTPIR SAQTA-QBTE 12E-123 Pointer current byte of
BASIC
RMOX S@PEE-0@BF 139-143 RMD saed valus
STATUS seQ9e 144 Kernal I/0 status (ST
STREY S@E91 145 STOF key RUS key switch
SUXT FEAGS 146 Timing constant for tape
VERCE sa093 147 Flag: LOAD=@, VERIFY=1
C3ro SHEAaY 148 Serial bus: bufFfFered char
Flag
BSOUR 3055 = | Serial bus: buffered output
character
Sy ka0 FPASE 158 EDT tape signal received
SREGST 1E1 Register sawve
LOTND SEA98 1528 Number of files ppan/Flle
tablm index
OFLTH 2498 153 Imput devies (default=23
OFLTO S005/ 15% Dutput devica cdefault=3)
PRTY 50098 155 Tape char parity
OFSW $2@5C 156 Flag: tape byte received
HSGFLG sEe80 157 BASIC mode: Progras=@,
Direct=128
PTR1 SAEAE 158 Tapes pas= 1 arcor log
PTIEZ S=@EA9F i59 pass € ecrar log
TIHE SQ0AA-2da2 1E8-1BE2 Feal-timm Jiffy eleck
*E2a/3 163 Zerial bit eount/EOQl Flag
SABRE 1E4 Cycle count
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CNTDN

BUFPNT
INBIT

BITCI

RINONE
RIDATA

RIFRTY

SAL

EAL
CrMPO
TAPEL

BITTS
NXTEBIT
RODATA

FMLEN
LA

5A

FA
FMaDR
ROPRTY

FSBLK

MYCH
CAS1
5TAL
REMUSS

LETX
HDX
RuS

[MDOx
LXSP
SFDX
BLNSW

ELMCT
GOBELM

BLNON
CRSW

FNT
PHTE
aTSw

LNHE
TBLX

INSRT

LOTEL
USER

KE¥TaR

RIBUF
ROBUF

FREKZP
BASZPT

BAD

BUF
LAT
FAT
SAT
EEYD
HMERSTR
MEMS]2
TIAOuT
COLDOR
GDCOL

HIBASE

ZMAX
EPTFLEG

KOUNT
DELAY
SHFLAG

LSTHF
KEYLOG

MODE
AUTODN

S0BARS

SQARE
SRBAT

F2QRE

5Qans
SBBAA

SQQRE

FapAC-2aA0

IapAE-BBAF
E2QBR-2QE1
SABEI-BRE3

$2QaB4Y
32aBE
F2AEE

Z2QB7
EQRED
QRS
IOEBEA
SAQEE-REEC
SOAE0

SABEE

IBBBF
aace
Fgacl-aace
S20C3=-00CY

IPACS
SQRCE
saec?

sQeca
F2AC2-2BCA
EQECE
EQaCC

SBaCco
IDACE

SQOCF
E0ena

SA2DL-0e02
2003
sAB0

0005
SPO0E

s2Q07
SBa08

F2Q05-2@F 2
SOEF3I-ROBF'4

SRQF5-REFE

SQeFT7-DEFE
EDEF3-B3FA

SQQFBE-Q@FE
FOBFF
SA1@E-AL1FF

EQ100-B10A
SQ108-913E

EOEQ0-2258
EAZ5O-ga62
SR2E3-@26C
SA2EN-B27E
2277 -02B3
F2Eal-g2aa2
=cB3-0564
EB2E5

SA2BE

@287

$02ER

H02ET
FA2BA

SACEE
FOSEC
SA2E0

SO28E
SOEEF-2238

E2231
¥2232

1ES

166
167

188

153
17e

171

ATE=LTH

1TH=] 78
176=177
178-173

1689
181
g2

183
184
185
186
1a7-188
1B3

138

131
iz
193194
185=-196

187
138
193

2008
2fl-ses
283
(=l ]

2as
288

=g
=0

2e3-21e
211

EiE
213

214

(=44 ]
=311

Sl F=aua
243244

B4S=24E

aMT-a4a
245=-2E0

251-254
i~
BSE=511

256-E66
£56-318

S12-628
5@1-518
El1L-Ec@
E21-630
E3i-B4ad
EM1=E4E
B4 3-6B44%
E45

E4E

B47

E48

E43
ES@

BS1
ESE
653

654
ES5-B5E

BS7

ESE

Tape sync countdown/bit
counkt

Pointer: tapa [/0 buffer
R5232 input bits/tapel{wcite
ldr/read count)

RS232 input bit count

tape write ldr/read count
Flag: RES232 start hit
R5E3E inpuk byte buFFers
tape (scan/counkterslde)d
RSE232 input parity/

tape [write ldr lengthsread
chechksum]

Pointer: tape buffer/scresen
scralling

Tape program and address
Tape timing constants
Pointer: stact of tapea
bufFar

R5E232 out bit countitapa
timer enabled=1

R5232 naxt bit to send tape
EOT

R3232 out byte buffersread
charactér sccor

Curreant filename length
Current logical File number
Current secondary address
Cursent device mumber
Pointer: Filename address
RS232 out parity/tape read
input char

Elocks left for tape

raad furite

Sarial word buffer

Tape motor sansar

I/0 start address

Kernal aatup pointer/tape
teamp address

Last key pressed

Keyboard queus length

Flag: reverse chars: on=1,
of F=0

Pointer: énd of line For

Cursor row, column at start
of IMPUT

Current key presssad:

no key=54%

Cursor blink phase: an=1,
of F=a

Cursor countdown timer

Character at cursoc
position

Cursor blink phase onsfofE
Flag: INPUT from screen/GET
From keyboard

Pointer: curcent screen
line address

Cursor column on current
Llines

Flag: guote mode status:

no guates=@, in gquotes *@
Physical screen lLime length
Current row location of
cursor

Last inkey/checksum/buffer
tamp data

Mumbar of insscks
outstanding

Screen Line link table
Fointer: current cursor
colour RAM location
Emyboard decode table
address

Pointer: ES5238 imput buffer
Pointar: RS232 output
bufFeac

Frea zaro page aces

BASIC temp date ACea
FProcessor stack

Float to ASCI! work area
Tape ecror log

Systen input buffer
Logical Fila tabla

File device number tabhle
Secondary address btable
Keyboard buffer

Stact of BASIC memory

Top of BASIC mesory

Serial bus timm out Flag
Currant character colour
Background colour undec
[=]%] 3 1=] 5

Screan location page nuaber
Size of keyboard buffer
Repeat key Flag: default=#,
repeat all=-128,

no repeats=54%

Repsat spesd counter
Repeat delay counter

Flag: SHIFT=1, CBA=2,
CTRL=4%

Last shift pattarn Flag
Kmyboard setup table
paintarc

Flag: @=disable shift keys
lg8=enable shifts

Scroll: enable=-@

AS1CTR

AS1CDR

AS1AJE
RESTAT
BITNUA
EALIDOF
RIDBE
RIDBS
RODBS
RODBRE

[RETHP
ENABL

1ERROR
IFALM
ICENCH
[QPLOP
[ GONE
[EvAL
SARES
SXREG
SYREG
SFREG
USRPOK

USRADD

CIMNY
CEIMY
NRTNU
10PEN
ICLOBE
ICHEIN
ICKOUT
ICLRCH
1BABIN
1BSDUT
15TOPF
IGETIN
ICLALL
UISRCHD
ILORD

15AUE

TBUFFER

VICSCH

sHEE3
sa2o0

£Q295-0295
£A287
20258
$RE33-223A
SAZSB
L1
2250
SQE8F

FE23F-22R3
SASRL

2A2R2
$2ER3
sa2m4

SB2A5
SA2RE

FECAT-DEFF
Sa302-23a1

5R3A2-9303
22324 =235
ERINE-2387
ERIVB-3BE
ERI0A-2306
s@3AC
%2300
EQ32E
F230F
sR31a
52311-0312

32313
22314-8315

SR31E-23L7
EQ318-2319
5@318-2318
£@31C-B310
$PILE-RILF
s@320-0321
sp32a-e3=23
£@334-2335
5@326-2327
$P328-8325
SOIEA-DISE
5@32C-0320
SO32E-D32F
SP330-2331
$P332-0333
$2334-338
$@833C-03FH
SPIFC-B3FF
S04@8-07ET
SA7EB-QTF?
SA7FE-B7FF

SAB23-3FFF

$H0ER-3FFF

SABDAO-BFFF
ECOBR-CFFF
S0BA0-DAZE

SDBZF -D3FF
F04@e-D41C

E041D=04FF
S0583-D7FF
E0E@e-DEFF
F0Cee-DCeF

S0C18-0CFF

=]

GE@
EE1-BE2
BE3
EE4

EBES~BEB
=1-r)

B71=-672
673

BTy
675
57E

B77
E78

EF3-TE7
76B-7B63

TIR-7T1
7rE=-773
TI4-77S
TIS-77
77E-77a
788
781
782
783
7e4
FES-7BE

FBT
FBBE-783

798-781
792-783
794-785
TRE-7a7
F9B-733
gea-B8e1
ap2-003
GEy-8e5
BRS-807
BeBE-BE3
g1g-811
812-813
Bl4=815
B16-B17
B18-813
BER-B2T
B2B-1@15
la2@-1223
l@g4¥-ces3
2024-2039
2048-20847

2848-42959

J276E-49955

4@39E@-43151
t9152-33817
53E46-53E34

SRRFS=5427]
S4E7E=-5HE38

G4231-GUE2T
S4GIE-55285
S5296-56319
SEIE@-56335

SE336-56575

RS238 control register
image

R5232 command register
image

FE232 mon-standard baud
rate

R5232 status register
image

RE232 hits lefk ta send
R3232 baud rate

ESE23c index to end of input
bufFar

ES232 page mumber of start
af input buffer

R5232 page number of start
of output buffer

REE32 index to =nd of
ocutput bufFac

IRED weckor during tape sava
RS232 erablesClaZ CNALD
intercupt contcal

CiAa 1 timer A control log
during tape I/0

CiAa 1 interrupt log tape
read

Cia 1 timer A snable log
tape read

Screen line macker
PALANTISC Flag: B=NISC,
1=PAL

Urwussd

UVaetor: BASIC ercor
messages [(SEIEE)

Vector: BASIC warm start

CEALEER)

Uector: BASIC crumch tokens
CEAETCD

Yector: BRSIC primt tokens
(EATLIAD

Vector: BRSIC start new

line CEATEY)

vector: BRSIC token
evaluate (SAEBE)

Save accumulator

Save X register

Save ¥ registec

Sava status reglster

USR Function jump command

CEHCY
USR address lowfhigh Foom
CSHE4EB7
Unusad
Ueetar: Hardwara IRQ
(EEATLD
Usctor: BRE interrupt
(SFEEBE]
Usctor: WA
CSFEY?)
vactor: KERNAL OPEN
[SF34a)
Umsctor: KERNAL CLOSE
CEF231)
Yactar: KERMAL CHEIN
(SFERED
Wactor: KERNAL CHEDUT
(EF2CE)
Ugctor: KERPMNAL CLRCHM
(EF333]
Uactor: KERMAL CHRIN
? (FF1572
Uactor; KERMAL CHROUT
(EF1CA)
Uactar: KERMAL STOP
CSFBEDY
Uactor: KERMAL GETIM
(SF13EY
Upctor: KERMAL CLALL
CSF3IEF ¥
Uactor: WARM start
(SFEGE ¥
Usctor: KERWAL LOAD
(SFY4AS)
Uactor: KERWAL SAUE
CEFSEDY
Unusad
Taps header buFFar
Unusad
Scraen RAH
Unusad

Sprite block data pointers
c@-71
BASIC RAM (IXTIAB=12

Altarnate: RON plug-in arsa

Basic RN /Altecnate RAR
RAM memocy

VIC chip reglisters (B56E)
/Character set
Unused/Character sat

510 chip (8581} /Charactec
sAL

Urused/Character seat

SI0 images/Character ==t
Colour nybble mamocy
/Character set

ClA 1 Intecrface IRD CBSE6)
/Character sSat
Unused/Character sat
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SNDAQ-D0AF

S0D19-DOFF
SEQOD-FFE®
5FFB1-FFFS

SE576-5E591

SES52-57342
ST I4Y-554A8
B5489-E5525

CiA E Interface NAI (BS2B}
FCharacter set
Unused/Character Ss8b
KERNAL RIA/RAM mamory
KERMAL jump tablesRan
namoryy

HEMDRY MAFP DOF THE CORHODDRE 128

LABEL

DES1@
RES1Q
BAME
PREG
RREG
XREG
YREG
STKFIR
EMDCHE
TRHPOS
UERCK
COUNT

BIrFLG
UALTYP

INTFLG
GARBFL

SUBFLE
INFFLE

TanSGy

CHAMNNL
L I MM
< JEINFFT
LASTPT
TEMFPST
INDEX
RESHD

TXITAB
UARTAR
ARYTAE
STREND
FRETOF
FRESPC
HXMENL

CURLIN
TXTPTR
FMOPHT

DATLIN
OATPTR
INFFTR
UARNAH

UARPNT
FORPNT
OPPIR

OFHAaSK

DEFFNT

DSCPNT

HELFER
JAPER

FACEXP
FrCHO

FACSEN
SGHNFLE

ARBEXP
RRGHD

ARBSEN
ARISEN

Fatou

FBUFPT
AUTINC
HOFLAG

NOZE

HULP
SYNTAP
DSDESC
105

BLNMOD
PARSTS
FRARSTX
OLDSTE
COLSEL
MILTIL

MULTIZ
FORGEND
SCALEX
SCALEY

HEX

22008
2341
SQRRE-DOEt
@RS
D06
=o3A7
saBa8
2303
I00pA
$230B8
sa@eC
L 3dalolal

SPQUE
sQBaF

sao1e
saa1l

saa12
@813

@ald

52815

S0015-0017
22318

F2e1l3-DElA
S2@1E-0RE3
1oea4-PRaT
S2azZ8-DREC

S2acD-DBcE
SOB2F-Da30
32231 -0232
S0233-2834
$2A35-0B35
foe37T-ga38
$2035-0835

FRQ536-2e3C
SRARI0-GA3E
SAG3F-004A
50041 -2
FEQ13-2@14
SAR4HES~-0EME
2847 -2A4E
A4S -08tA
SAQ4B-A@C
FEQ40-2@4E
SEQ4F

SB@5@-0051
EE LR B
5BA55

SQASE-ARST

SRBASE-A0ED
SA2E3
SB354-D0E7
EQBES
@363

ERAEA
S2QEB-DBEE
SDAEF
saave

ERaT1
32@72-0073
FBETH-E275
F2a7E

EO@FT

=2ava
52a73
IDavA=-Ba7C
S2a70-0evE

SBATF
52088
T2a81
sa@Bs
@83
SQ0EY
55
p1 122
52387 -0088
SQ0BE3-DREA

DECIRAL
-]

1
ek |
5
B
e
=]

-]
i@

11
iz
13
14
15
15
17
18
13
=]

1
22-23
24
25=28
BT=35
IE=39
Y=t
$5-46
47-48
4a-5@
Si=52
S3-54
S55=-55
57-5B
53-62
Gl-62
EA-B4
BS-EE
BE7-68
EQ-T7a
F1-78
s s |
75-TE
77=78
79
Ba-g1
Be-B
BS
B&-87
BB-398
93
1e@-103
184
185
les
1a7-11a@
111
112
113
114=115
116-117
118
118
129
121
122=1E4
125-126
127
128
129
13@

131
13e
133
134
135-13E
137=-138

DESCRIFTION

8518 Direction register
BEE1@ I/0, memory and kape
Jump call For SYS

P oregistear Cor SYS

A registear For S¥5

% registar For 5Y5

-¥ register For S5YS5
Smarch charactar
String scan-guotes Flag
TAR calumn

Flag: LOAD=8, UVERIFY=1
[nput buffFer pointec/

# subscripts

Default DIM Flag: default=9

Data tupe: string=255,
numaric=a4

Humeric data typa:
floating=@, integer=128
0ATA scansLIST guotes
Garbage collact Flag
Subscript/FN Flag

Flag: INFUT=@, GET=84,
READ=152

TAN signscomparisaon
rEsult

Curcent 170 chamnael
Integer valua

Pointer: temp string stack
last temp string address
Stack for temp strings
Utility pointer area
Product area for
multiplicatiaon

Paintar start of BASIC
Fointer start of variables
Pointer start of BCrays
Pointer end of arrays +1
Pointer bottom of strings
Utility string pointer
Paintar: btop af Bank 1
storage

Curcent BASIC line number
Current byte of BASIC text
Pointar: item found by
saarch

Current DaTaA linae

Current DATA address
INPUT routine wvector
Pointer: curcent wvariable
name

Fointer: currant variabla
data

Pointer: variable For
FOR/NEXT

Opecator tabla
displacement

Comparison symbol
accumulator

Paointer: current FN
descriptor

Fointer: current string
descriptor

Flag: HELP/LIST

8582 JHP to Fumction

Temp data area For strings
FAC#]1 - sxponent

FAC#L - mantissa

FRCEL - sign

Pointer: series avaluation
congtant

FAC#Z2 = exponent

FAC#E - mantissa

FAC#E2 = sign

FACS]l /%2 sign comparison
result

FaC#l * low ordec crounding
Fointer: cassatia buffar
Inceemant value Far AUTO
Graphics area sat Flag
(@=no}

Sprite temap/zero countec
For LUSING

Counter

Temp for indirect loads
Paintar: 05§ descriptor
Pointar: top of run-time
stack

Flag: program/dirsct modas
Disk command syntax check
Dizk command syntax check

Current calour
Multicolowr 1
Multicolour 2

Bit map fFoareground calour
Scale Factor X

Scale Factor Y

STOPKNE
UTEMP
STATUS
STEEY
SUET
VERCK
cCare

BSOUR
5YND
LOTKD

OFLTN
OFLTO
PRTY
OPFSwW
MSGFLG

PIRL
FIRZ2
TIRE
REDZ
BSOUR1
CHNTDON

BUFPNT
INBIT

BITC!

RIMNONE
R1DATA

RIPRTY

SALH

EALH
CriPa
TAPEL

BITTS
NXTEIT
RODATA

FHLEN
LA

SA

FA
FHADR
ROPRTY

FSBELK

MYCH
CAS1
STALH
MEHLISE

OATA
BA
FHBRNK

RIBUF
ROBUF

KEYTAB
IAPARN

NDE
L Lk
KEYIDX

SHFLG
SFOX

LSTX
CRSW

RODE

BRAFPHA
CHAREM

PNT
USER

SCTOP
SCEOT
SCLF
SCRY
LSXP
LSTP
IHDOX
THLX
PNIR
LIMES

CoLUMS
DRTAX
LSTCHE

COLOR

SA0BEE
SORAC-2AAF
320528
FResl
F223c
50093
F2034

ks

IPP9E
£A087

FRaEE

2338
2A22A
I203E
SAQSC0
I@asn

BA3E
SAQ2F
FE3A0=-20RE
saer3
FOBaY
F20AS

ERARE
SAQRT

k. Jult s

22843
FRanR

SABAE

EQEAC-23A0

SRERE-EBAF
SEABG-ABE1
SRREZ-EAR3

SOEEY
SR@ES
SARES

k- Jol:
FE2BB
SQ@E3
FOBBA
S2QEE—@BBC
SARED

SEDBE

SEARF
saaca
F2AC1-2@CE
320C3-2ECH

F2ACS
328CE
FRECT

SRRCE-2ACH
SQACA-ABCE

$BECC~-50BCD
SBACE-SRECF

2002
s2@0i
=Qane

2203
SAa04

SBR05
TEADE

Q@07

32008
SRB03

SQeDa-eanr
SAQEA-DBREL
SRRE2-2QE3

S2AE4
FBRES
SARES
SBAET
SAAED
SBBER
S0RER
FBBEE
S@REC
SE0ED

SQBEE
SAREF
Faare

FEAF1

138-143
144
145
146
147
148

1%3

153
151
152

153
154
155
156
157

158
f 1]
16@=1E2
163
16%
185

166
i67

168

165
7@

171

178=173

174-175
178-177
178-179

1B@8
181
182

183
184
185
186
1§7-188
188

19@

153
182
1833-134
1395-136

137
138
153

20-201
Za1-2a2

EB4-EB5
SAE-2a7

28
283
218

211
212

213
B1s

215

216
=17

2i8-223
EEY=EES
ERE=EF

(== ]
(=]
230
231
232
233
234
E3S
236
237

238
= |-
o4e

241

Flag: Stop paint
Temp data area
Kernal I/0 status (ST}
STOF key /RUS key switch
Timing constant For tapa
Flag: LOAD=8, WUERIFY=1
Flag: Serial bua dakta
Flag
Serial bus: character For
output
EOT tape signal recaived
Register save
MNumbear of Files ogpen/File
table index
Input device (default=@)
Output device {(defaulk=33
Tape char parity
Flag: tape byte received
BASIC mode: Program=@,
Oirect=128
Tape pass 1 srcor log

pazs & sccor log
Real-time J1iFfy clock
Serial bit countc/EOl Flag
Cycle count
Tapa sync countdown/bit
count
Pointer: tapa 1/0 buffer
R5232 input bits/tapefuwrite
ldr/read countl
RSE32 imput bit count
tapa weite ldr/read count
Flag: R5232 start bit
RS232 input byte buffecs
tape (scan/counter/ldcd
RS232 input paritys
tape fwrite lde leamgth/caad
checksum)
Painter: tape buffer/screan
scrolling
Tape program and address
Tape timing constants
Pointer: =stacrt of tapsa
buffer
R523€ out bit count/tape
timer emabled=1
R523E next bit to send /tapa
EQT
RE232 out byte buffacsreasd
character ecror
Current Filemama Length
Current logical File numbar
Current secondary addreass
Currant device nuaber
Pointer: Ffilenamne address
R5232 out parity/tape read
imput char
Blocks left for tape
regad/urite
Serial ward bufFFer
Tape motoc seansar
[/0 start address
Karnal setup pointer/tape
tamp addrass
Tape read/write data
Bank For LOAD/SAVESJERIFY
Bank holding Filename
¢ FralR Y
Pointer: RS5E32 imput bufFar
Pointer: RS5232 ocutput
buf Far
Pointer: keyboard table
FPeinter: String for Kernal
PRIME I
Index to keyboard buffer
Flag: Fumction keypress
Indax ta Function kay

string

Flag: SHIFT=1, CHA=Z,
CTRL=4

Current key pressed
B4=no key

Last key presssd

Fleg: INPUT from screen or
GET From keyboacd

Flag: 48/88 colusns
2=48 columns

Current GRAFHIC modea
Flag: WIC Fetch from
RO A RAR

Programmeble key variables
Polnter: screan line
Pointar: current cursoc
colour RAM location

Top line of window
Bottom line of window
Laft row af window
Right row of window
INPUT start column

INPUT start Line

IMPUT end Lime

Cursor row

Cursor columm

Maximum number of =screen
lines

Masximum rumber af sScraan
columns

Current charactec Far
printing

Previous charactear
printed (ESC test)
Current character calour
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TCOLOR
EUS
RTSW
INSRT

INSFLG
LOCKS
SCROLL

BEEFER
FREXZP
FEUFFER
XCHT
OOSF1L
MSDS1
DOSF1A
DOSF2L
Dosose
DOSFEA
DOSAFL

DOS@FH
DOSLA
DOSFA
DOS5A
DOSRCL
DOSBNE
0asplp
DIDCHE
BMNE
EMNE
DOLR
FLAG
Sui
LISEN
LEXP
UK

CHEM
UF

NF

POSP
FESP
ETOF
CFORA
SNO
ELFD
BEGFO
LFOR
ENDFD
STACK
BUF

FETICH
STASH
CHPRARE

JESRFAR
JMPFAR
[CRNECH
IDPFLORP
[EUAL
IGONE

ITRQ
IBEK
[MNMI
I0FEM
[CLDOSE
ICHKIM
[CEDUT
ICLRCH
IBASIN
IBS0OUT
15TOP
IGETIMN
1CLALL
EXrim

ILOAD
ISRUE
CTLVEC
SHFUELC
ESCUEC
EEYVED
KEYCHK
DECODE

EEYD
TABNAF
BITABL
LAT
FAT
SAT
CHRGET

CHRGOT
INDSEL
INOSEE

INDINL

sQaFa
$2AF3
IPAF4
SRAFS

SAAFS
SEAFT
S2@Fo

sReFa
ERQFR-00FF
ER1Aa-p1aF
s@aile
@111
sai12
S2113-2114
23115
Felle
$0117-0118
E2113-211A

FQ118-211C
@110
3211E
IQ11F
E=lee
@121
£A122-p123
FB124
SB1ES
EalzE
20127
sal1cH
@123
sQlea
s01ZE
s012C

F@is0
FO1EE

FQ1EF

I@13a
53131
0132
E2133
$0134
32135
Q136
2137
@138
SA135-DQ1FF
EQZea-pssa

s22m2
22aF
SOEEE

EA200
EQEE3
SQ30C-2300
S0 3IE-QIAF
E331@-2311
20312-9313

FQ314-9315
£A3165-0317
23318-2319
$031A-B31R
3931C-2310
$031E-B3LF
S2328-2321
E@3SC-8303
SR324-B325
SX3ISE-D3IET
*2328-2328
$932A-0328
F232C-2320
SQ3CE-B3EF

E233e-0331
E0332-0333
EQ334-0335
SB33E-2337
$0338-23339
$233/-233B
F@33C-2330
SA33E-@33F

SAFED-DI4S
2234A=-2353
F@354=-2350
F235E-23E1
SA3E2-2358
F3EC-2360
SQ3BE-RATF
$9380-235E

FR3E6-B33E
S239F-23aR
FA3AE-DIABE

FIRT-QIAEF

242
243
EYY
=Ha

(g =]
247
248

243
ESB=255
Ee56=-271
272
ava
27
275-2876
e
278
279-28a
2B81-282

EB3-284
285
285
a7
{1 -]
-
298-291
283
£33
94
285
285
237
238
285
Jag

@l
3a2

383

34
35
aee
307
0B
228
ale
311
Jie
313-511
S12-60a

B74
E87
7as

717
733
7ae-7al
TB2-7E3
7a4-785
7BE-7a7

788-783
798-791

TH2-783
T
795-797
788=738
Ba@-8a1
BEeZ-Be3
aei-ges
BES-BET
BRB-885
g1@d-811

giz-813
Bl4=815

Bi1E6=-B17
g18-813
Ba@-g21
g22-823
B24-p2a5
B2E-B27
g28-829
B38-B31

832-841
B4a2-B51
a52-851
BEZ-BES
H66-875
B76-877
a72-835
BEE-S93F

Je=-326
S27-938
939-95

251 -959

Saved charactar colaur For
INST/DOEL

Flag: RUS characters
@=gff 1=an

Flag: l=guotes modm om
Q=pdit made

Number of irsacts
outatanding

Flag: Auto-inssect mode
FLag: SHIFT ar CBH presssd
Sereen scroll disable
E=anabled

CTRL-G disable

Frem zeroc page area
Filename construction area
DOS loop countec

Length af 005 Filenama 1
First drive numbar

Addresa of ODS Filenasa 1
Length of DOS Filanama £
Secord drive number
Addrass af 00S Filename 2
Start address for

BLOADS BSAVE

End address Faor BSAVE

DO0S logicel File number
0O0S dewvice number

005 secondary address

005 record langth

005 banmk number

0os identif fer

D05 did Flag

Fointer. USING begin number
Fointer: USING end numbar
Flag: USING dollae

Flag: USING comma

USING gounter

Sign mxponent

Painter: sxponant

Nuabhear of digits before
decimal paint

Using Justify Flag

Number of field characters
bafore decimal point
humber of Field decimal
places

Flag: +/= inm USING Fiald
Flag: USING exponmnt
Switch

Field character countar
Sign number

Flag: blank or asterisk
Pointer: beginning of field
Length of Format

Painter: end of Fimld
System stack

System input buffer for
BASIC and MONITOR

Subroutima: LOAC 3,.¥ Eram
amy bank

Subroutine: STAL  3,Y to
any bank

Subroutine: CAP{ »,Y in
amy bank

JSR to any bank

JHP to any bank

Ueckor: BASIC crumch tokens
Vpeter: LIST

Vector: axecute hook
Wector: BARSIC character
despatch

Wector: Hardware 1RO
Vector: BRK intarcupt
Yactor: MMI

Wector: KERNAL OPEN
Uector: KERNAL CLOSE
Upotor: KERMAL CHEIM
Lector: KERNaL CHEDUT
Uector: KERNMAL CLECHN
Wector: KERMAL CHRIM
Uector: KERMAL CHROUT
Vaster: KERMAL STOP
Yactor: KERNWAL GETIN
VYactor: KERMARL CLALL
Upctor: indirect monitor
commands
Uector:
Uaeskor:

KERNAL LOaD
KERMAL SALE
Yactor: CTREL code link
Uagkor: SHIFT eads lifk
Wector: ESC sequence link
Uepctor: kKeyscan (indicrectl)
Wector: store kKeypress
Uector: keyboard decoda
table=s

Eeyboard buffer

Bit map TRE stops
Screen line link table
Loglical File tahla
Device nusber table
Secondary esddress teble
Subroutine: get next BASIC
byte

Subroutine: get curreant
BASIC byte

Subroutime: Fekcsh into
RAM @

Subroutina: Fetch inta
RAR 1

Subroutine: Fetch INDEX1
indirect

INDINZ

INDTAT

2ERD

CURBRA
TMPDES
FIMNBNK

SAUVSIE
BITS
SPRTIHP
WICSCH
SFRPTR
RLUNSTE
SUECT
DE.JAUL
PALNTS
INITET

MEHSTR

REMSI2
IRQTENP

CASTOMN
STUPID
TINOUT
ENABL

MSICTR
MS1COR
HS1AJE
RSSTAT

BITHUM
BRUDDF
RIDBE

RIDBS
RODBS
RODBE
SERIAL

TIMER
EMAX
FALISE
RFTIFLG

KOUNT
DELAY
LSTSHF
BLMNON
BLMSW
BLNCT
GOBLM
GDCOL

CURHOD
VAL
UME
un3
a4
LINTHP
SAUBG

CURCDOL
SPL1T

FHADRY
PALCNT
XCHT
LEMGTH
15Al
DIRCTM

TEMFS
CLIRBANEK

PAT
TBUFFR

R52321
RS2320

FETBUF

FKYDEF

XFO3
YPas
XOEST
YOEST
XAES
YABS
LSEN
YSGMN

£23Ce-23CH

$23C9-2301

$@302-2304

$2305
SRANE
S@30A

S23NB-A30E
SA30F
F23IEG-D3FF
SRHBR-BTET
E@FEB-Q7FF
SQERA-ASFF
$2A00-0R21
/a2
2803
SORd4

SRS -BRAG

SORAT-BADE
FEa03-2R0A

E@A3E
SEARC-ARR0
IBRAE
32RBF

FBa10
FEAll
sBnl2-@Al3
@Al

E@ALS
S2A15-0ALT
@alB

FBA13
sAal1A
FBAls
32A1C

S2A10-BALF
FBAZR
S@RCL
sha2

IgAs3
L T
22A25
SAACEE
F2AST
2AR28
FBAZ8
SAAER

SBA2E
2Ap2C
I2AZD
FBACE
SQACF
=JA38
EOA31-BA3YL

QR3S
FBA3E

SQRI7
s0A38

S0A80-2A3F
22AAB-DARA
FoAaE
S9ARC-RAEL
T

TDABE3

F0AR1-BABF
SaaCa

EBACL-ARFF
SQEZA-RBEBF
S2BCE-REFF
S0Ca@-eCFF
SQDEd-20FF
EREQ@-BFFF
slpea-1823

E108a-18FF

E112@-1108
51131-1138
31133=1134
31135-1135
$1137=1138
$1139-113A
S1136-113C
51130-113E
S113F=114a

SE@-3E8

969-377

378-362

8381
58z
586

557-99@
291
821323
19E4-2823
(= e il e
2@48-2559
25E0-2561
2562
2563
£56%

2SE65-2566

E25E7-2558
2EEQ-2570

571
E57e-€573
2574
2575

ESTE
EEFT
£578-2573
2580

2581
288E-2563
2584

2585
2586
2587
2588

ESH3=2531
2588
2533
£554

2555
2596
2587
2588
2558
SEaa
2Ba1
2Eas

2683
S5A4
==
(={=24 ]
2807
2688
2E@3-2612

2513
2614

26815
2616

26B8-2713
2728-273e
2731
2732=2737
2738

2738

274a-2751
=T

2753-2815
281E=-3887
3298-3271
3a72-3327
332B=-35B3
ASBY-4E35
HASE-41B5

4 106-4351

YIASS=43IEN
HHel-1ies
W AA- Yy
HU@S-uyaE
W4T -443a
H4@a-uyl 8
N1 =hyd
4134414
YY15-4416

Subroutine: Fetch IMNODEX2
indirect
Subroutine: Feteh TXTPTR
indirect

Floating poimt censtant
From ROM

Bank for PEEK/POKE/SYS
Temp area For IKSTR

Bank For string=number
convarsion #

Temp area For SSHAFE

FACH#]l overflow digit

Temp area for SPRSAU

48 column screen memory
Sprite pointers

BARSIC ps=audo stack

Vector: restact syskem
Warmsoold start statuws
Flag: PAL/NTISC

Flag: Resst wvs NHI For
initialisation

Bottom of system bank
mEamory

Top of syster bank memocy
Temp store For IRD wector
during taps 170

TOD sence during tape ops
Tape read temps

Serial bus timm out flag
R5232 enable C(WNFI)
intercupk eontrol

R5232 control register
image

R5232 command register
image

ESE32 mnaon=-standard bBawud
cate

RS232 status reglster
image

RS5232 bits left to send
R3E232 bawd rate

RSE232 index ta end of inmpuk
buffer

RE232 page number of start
of input buffer

ESE3Z2 page number of start
of output buffer

R5232 index to end of
output bBuffec

Flag: Fast sacial

internal /external op
Decremanting jJiFFy registec
Size of keyboard bufFer
Flag: CTRL-5

Repeat key flag: default=-@,
cepeat all=128,

no repeats=84%

Rapeat speaed counkec
Repaat Salay counter

Last shift pattern Flag
Flag: VIC cursor blink

VIE sursor blimk enable
UIC cursor blink tisar

VIC character under cursor
WIC background colour wunder
CUCSOT

WUOC active cursor mods

VIC text scresen atact pags
VIC bit map start page

VIC text scresn bhase

WDE colour map

Tenp pointer For LOOP

Temp data for UIC screan
handling

UDC eslour under ocurs=orc
UIE split scresen raster
walue

X% register save for bank
ap=s

Jiffy adjustment For PAL
aystem

HLM caompare buFfer

FLH temp data

Flag: Assemble /disassamble
Tenp MLA values

X save during indicect
subrautine calls

Direction indicator for
transfer

ALM tamps

Function key ROA bank being
pollad

Table of logged ROA cards
Tape buffer

Disk boot page

RS232 inmput buffer

R5232 putput buffer

Free space

Function key string lengths
tahle

Funetion keay definition
tabls

CP/M reseat subroutine
Currant pixal X position
Current pixel ¥ position

X co-ordinate destination
Y co-ordinate destination
X position for ORAW

¥ position For DRAW
X pacamster sign
Y paremeter sign
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COMMODORE PROGRAMMING

S11%1=114%4 H44%17=-44=0 Lina drawing temps COLTYP Si2ee Y736 Collisian intecrupt type
ERRUAL £1145-114E 44E1-442E Grephics Brror value WOICE 51261 YWrar. voice number For SOUND
LESSER B1147 b o (| Graphics lessesr macker TIRELD Sl2A2=-128% YT7IE=4%T748 SDUND time low bytes
GREATR 1148 ET = Graphicas greaatar sarkar TIMEHI $12ES5=-1287 4741-474%3 SOUND time hi bytes
AMTSGEN H1149 Yy Sign of angla MAXLO $12BB=-128BA 4744-%746 SOUND
SIiNvAL S1li4m-L14E 44BEE=4H4F27 Sin value of angle MAXHE F128B-1280 %747-1743 SOUND
COSuaL. H11UC=1140 Y42E=4%423 Cosine value of angle AINLD S1E2EE=1889Q 4750-4752 SOUND
AMGENT S114E-114F 44IE-44I1 Tesmps For angle-distance MINHI £1791-1293 4753-4755 SOuND
routlines OIRCTH 51254 ~-1P29E 4756-4758 SOUND direction table
XCIRCL 51158-1151 443=2-4433 CIRCLE centre X pos/HOX STEFLO $1297=1283 4753-47E1 SOUND step valuwes low byte
point 1 X table
YCIRCL 21152=-1153 4434-4435 CIRCLE centre ¥ pos/BOX STEPHI $1294=128C 47E2-47E4 SO0UND step values hi buyte
point &Y table
STRS52 51153 Y435 Shapa string leangth FREGQLO F1290-129F 47654767 SOUND freguency values lo-
XRADUS $1154-1155 44A5=4437 CIRCLE X radius/BOX byte table
B rotation angla FREQHI E18AQ=12A8 4MTEE=477@ SO0UND Feequency values mi-
GETTYP 51154 Y43 Replace shape moda hbyte table
STRPIR E1155 4437 String position counterc TIRE Bl12ad=-12A4 4771-4%772 Duration For SOUND
¥YRADUS E1158=1157 4“43E-41433 CIRCLE Y radius S12AS-12B0 47734784 Temps For SOUND
OLDBYT  B11SE 4438 Old bit map byte POTTHP 512B1-12B2 47a5-47B6 Temp store for lightpen
MEWBYT F1157-1158 $439-444B Mew string or bit map byte co=prdinatas
ROTANG F11SE-1159 $440-4441 Circle rotation anglse 31287-12FF 4791-4863 SPRSAV/SPROEF storage
XSIZE F1155-115A TH41-1i4e Shape = column length
BHOXLEM $11SA=115E w44HE=4443 BOX legth of & side
¥Y512E 51158-1150 44uI-uuyy Bhape - cow length
BMBBES  S115C-1150 4u444-444s Arc angle start
AMNGEND FL1S5E=-115F “$446-'14%7 Arc angla and CORMODORE 128 MEMORY OUVERWUIEW
STRADR H5115F<116@ YuyT=444E Save shapa string
descriptor
XRCOS S1166-1161 444B-4449 X radius ® COSCangla) HEX DECIMAL DESCRIPTION
BITIDX 51161 H$yug Bit indeax into byte
YRSIN 51162=-11F3 4%45@-'1151 ¥ radius * SINCangle) SREAA-12FF A= 4aR3 BASIC workspace
XRSIM S11E%-1165 4452-4453 I radius * SIN{anglel £4000-AAE0 1E3B4-44583 BASIC ROM
YRCOS F1166-1167 H454-4455 ¥ radius * COSCangleld SAAGE—REFF 4451@-4479% Eapty ROH space
CHRFRE 51168 Y456 High byte of character ROM SAFR@E-aFa’? YYaRE-44ET BABIC jump table
addreass SaFA8-AFFF 44 9E8-45a55 Empty ROM spaca
BITCNT 1169 H457 Temp for BSHAFE SBOBE-BFFF 45856-13151 MONITOR
SCALEH E116A 4458 Flag: acale mode SCR@@-CFFF 439152-53847 Screen/keyboard routinas
WIDTH %1158 g i) Flag: deuble width S0P@@-022E S324B-53294 WIC chip (mas CB4)
FILFLG F116C YHER Flag: Fill bax SNeCF 53295 128 mode extra keyboard linas
BITHSK $1160-116E ‘t461-146E Temp for biteask CKEYLINY
IRCFLG  $116F 4463 B=trace off, 255=trace om sNG3A 53295 128 mode systes clock speed register
RENUE $1178-1173 4644467 Temps for REKUMEER E04@E=041C S4E72-54300 SI0D chip (as CB4)
UTEMP E1174-1179 44EB=4473 Graphica temp storage SO0S23 54528 M) primary configuration cegister
aneayYl F117A-11TH E4TY-44TS Flag: convert Floating 0501 54529 MMU Preconfigucation reglister A
point fa imtager sOSED 54530 Ml Preconfiguration cagistar B
AORAYE F117C=-1170 W7E-1477 Flag: convert integer to S0503 S4531 MMU Preconfiguration register C
Ffloetimg point SOSE+ == P Ml Preconfiguration register O
S0ATHA E117E-1105 Y47H-4565 Sprite spesd and dicectian =055 S4EAR FMU mode sonfiguration registec
table E0585 Cugy MU RAH eenfiguration registec
UICSaU ¥1106-11FF 45665-46@7 Copy of VIC registera 0587 54535 Fage @ pointar lo
OLOLIM  $1P00-1201 $608-4605 Previous BASIC line 80528 54536 Fage 2 pointer hi
OLOTXT S12@92-1293 46104611 BASIC statement For CONT 0509 S4537 Page 1 pointer lo
PUFILL BlEo4 Y512 Fill symbol for USING SOSE4 54538 Page 1 pointer hi
FUCOMA F12@5 4513 Comma symbal Far USING I0SE 54533 HMU version/resat register
PUDOT 31206 HE14 Decimal point symbal for SOE@2 54784 JOC address register
USING FO7RR S584a WG data registar
PLHONY FlzZ@a7 4515 Dollar /pound aymbol For SEQR@-FCID S7344=E4573 Eernal ROA
LS INE SFCIE~FEFF B4574-ES5278 Unussd ROM
ERRNUM  S1208 YE1E Last ercor nusber SFFO@-FF46 55280-65358 MMU registers
ERRLIN S1Z29-129A 4517-46518 Last ercor 1ing number SFF47-FFF3 85351-65523 Kermal junp table
[E5S35=nona ] $FFF4-FFFF B5584-B5535 Hardware wvectors
TR&FND 31Z@08-128C 4613-462@ Line number For TRAF
(2E5=-ofF )
THPTIRP S12aD-128F 4621-4623 Tamp Far TRAF number
TETTOP E121Q-1211 4E24=4EES Pointer: top of BASIC text
MEMEMA F1212-1213 4E2E-4YEET Paintar: top of bank @ USEFUL BASIC INTERFRETER ADDRESESES
storage -
TAPTXT Fl214-1217 4B688-1631 DO/LOOP tamp
USRPOK §1218=1P1A 4E3IES-4634 USR vector code CE4 £128 DESCRIPTION OF ROUTIME
RMOX $121B-121F 46535-4639 RND seed valus HEX HEYX
Ci1RCLE S1200 $E4a Degrees per ciccle sagment
ODEJAVL  $1821 $E41 Cold/warm raset status SADEE FHORE Start wector
TEHFPO 512882 YE4 Tampa rate sAk3E NAI weotor
UDICES  $1B23-1PER 4643-4648 BapE CEMBASIC'
NTIHE 312285-1204 46434650 £ABEC S4EFC Addresses of the BASIC commands minus 1
OCTauE 5122C 4ES2 8352 347068 Addresses of tha BASIC Fumctions
PITCH $1220-122E" 465341654 SAPER F4828 Hierarchy-codes and addrasses of the BASIC
UOICE B1cCF Y655 BpeErators
WAJED $1330=-1232 Y4E5E-4658 SADSE 34417 List of BASIC command wacds
ONOTE 1233 HESS FRL9E S4E4E BASIC ercor sessages
FLTSAW F1234=1237 4EE-46553 =036 Hessages of the BRSIC interpreter
FLIFLE %1239 HEEY sA308a S4FAA Stack search-routing For FOR-MEXT and GOSUB
NIBBLE %1233 HBES Tamp ator for ENVELOPE $AIBE $7CEE Bleck-shifting routine
parametars $AIFE S4FFE Checks on space in stack
T Ok 5123A HEGE Currant ENVELOPE number SA4PE $S@17 Makes space in memory
TONUAL $123B-1230 46E7-4663 Current ADSRE and waveform SA435 Output of 'Dut of mesary”
PARCNT 5123E HYETR Counter for envalope 50437 $403C Output of erroc messages
paramaters $A463 S40AS Break vector
ATETAB $123F-1248 4671-4cB8 EMUVELOPE attack/decay table £A474 4037 Ready wector
SUSTAE  $1243-1252 46H1-4650 ENUELOPE sustain/ralease $A4EQ $40C3 Input walting-loop
table $A4SC FYOEE Clear and insecting program lLines
wauTag 51253=12650 4ES1=47@0 EMUELOFE waveform tablm SR533 §4F4F Tie BASIC program limes anew
PULSLO F1360-1266 “7O1-4710 Pulsa width low byta table £ASEE S4FO3 Bets a line inte input buffer
PULSHI B1267-1278 4711-472@ Pulse width high byts tabla SAST1 Dutput of "String too lomg’
FILTRS  S1271-1E875 4721-47E5 Filter values table $A57S £438A Change of a line into interpretec-cods
IRFFLG $1276-1278 47e6-47el Flags: intecrupt handling £AE13 $50E4 Look For start address of a BASIC line
trippad SAG4E §S106 BASIC-command NEW
SSINTL 1278 4729 Lirne For sprite-sprite SAESE $51FB BASIC-command CLR
collision IRQ handiing SAGHE $5254 Set program pointer to BASIC stact
Clowd SAESC FSPEE BASIC-command LIST
SOINIL  E1E7A 4730 Line for sprite-data $A717 9514E Change interpreter code to cosmand word
. collision [RO handling ga742 $50F8 BASIC-command FOR
Clow) SA7AE $4AFG Interpreter loop, cercies out BASIC commands
SPINTL B1E78 4731 Lire for lightpen IRQ EATEY S4ASF Execute next BASIC statemant
handling (lowl SATED %4874 Carriss out BASIC command
SSINTH 1270 Yrag Line for sprits-sprite IRQ FAA10 55ACH BASIC-command RESTORE
thil SABSC S4BC1 Interrupts program at pressed stop-key
SODINTH £1270 4733 Line For sprite-data IRD $AEEF $4BCH BASIC-command STOP
Chil $AB31 F4BCD BASIC-coamand END
S5PIMTH 8127E Y7 a4 Line For lightpen IRD Chil sABST SSAE2 BASIC-command CONT
INTWAL  S127F 4735 Flag: collision enabled $8871 35A9E BASIC-command RUN
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$AEE3
SABRD
sABD2
SABEB
SA506
SA3E23
saS28
SA33B
SAT4E
EASEH
5ADAS
SAREQ
SARE5
FAAAD
SABLE
SAB3E
FABEYD
$ABTE
FABAS
SAEBF
SABFS
$ACeS
FACFC
SADLE
SADBA
sADa0
SADBF
$A099
SADSE
SAREA3
EAERE
$AEDY
EREF1
SAEFT
SAEFA
SAEFD
SREFF
SAFOB
EAFZHE
sAFa7?
$AFER
SAFES
SHALE
== ~-SBEBL
SH2BE
55113
£B11D
SB1ES
0194
SH1AS
FB1AA
SH1EE
£B1BF
SB1D1
EE245
IEE4A
SB34C
SE37D
38391
SE39E
SB3A5
ZR3AE
EB3INE
$H383
SB3EL
SB3FY
EE465
SRYTS

SE4ET
SE4FY
sBoog
SHSED
$BEID
SEE7A
sBEA3
SBEDE
SBEEC
sE7ER
SE72C
$H737
$B7EL
SB7TVL
sE782
SH7EE
SETHR
EBTAD
SETER
SB7F7
sE820
SEE2Y
SESED
$E844
sE8se
£E853
SHEET
SE9ER
SHI47
sB97E
$H363
SEHEL
SEIER
sEa2E
sEAcH
SBABC
SHAET
SEAEE
SEAFS
SHAFE
SEE87
SHEEF
SBE12
SHEES

£5ACF
F550H
S526E
S528F
S52RE
EEIAS
S52C5
5290
$53A3
FSIAE
5305
F553A
F5540
£555A
F55EC

BASIC-command GOSUB
BRSIC=command GOTD
BASIC-command RETURM
BASIC-command DATA

Looks Far neaxt statamank
Looks for next line
BRSIC=cammand [F
BAS1C-comsmand REH
BASIC-command ON

Looks for address of a2 BASIC lina
BASIC-comsand LET
BASIC-command FRINTS®
BASIC-command CHD
BASIC-command PRINT
Output sEring

. Dutput empty character (Or cursor rightl

5740
55612

SEE4E
F5EE2
s569C
5609

$57F4
27707
770
7700

BT7EF
£7807
F7BFE
57338
37352
27356
7353
57350
S795E
ETIEC
7378
BHEF7
34CBE
4083
S4CEBG
5878
B7AAF

S7R4E
B7BYA

SE485A
3843F
$84AT
SO4BY
s7CAR
57025
7028

QR
EBCT7A
sa40e
S8409

a847A
EB528
8538
SASAE

EBE3A
59259
SSZER
53383
8700
EBTHE
$BTTE
SEVER
$BSEF
BASDE
SBEAA
S8E1C
B840
8658
SHEEE
EBETT
=87F1
FBBHA
S8E03

S80C5
EBAED
SECED
SO0ARE
$BBCE
58831
FEA4S
s8848
28525
s8350
$83E62
4330
5A2CA
s8a28
EBRAB

saAEE

SBAEC
EBEL7
$8B2E
SBE38
S8B3F
$BE%3
S884C
ZBB33

Ercor handling Eor IMPUT
BAS[C-command GET

BASIC-command INPUTH

BASIC-comsand INPUT

Print INFUT prompt and handle input
BASIC-command READ

Output ‘Textra ignored® amnd 'Tredo from stact’

BASIC=command MEXT

Evaluate mnumeric expression

Checks on nenecic

Checks on string

Output of 'Type missatch®

Evaluate axprassion

Gat arithmetic term

Floating point constant for PI
BASIC-command NOT

Cats term 1n_p;r-nth-a£i

Checks on parenthesis closed
Checks on paranthesis opan

Checks on comma

Checks on characters in accumulator
Dutput of ‘Syntax error’

Gets wariable

S8t up references

BRSIC=command OR

BASIC-cosmand AND

Comsparison apecaktions

BASIC-command DIR

Search for or create variable descriptor
Chacks For lettec

Creata new 7 byte descriptor

FEeturn address of wvariable
Caloculates pointer to First array-elesant
Floating point censtent -32768
Change FAC to [IMTEGER

Input and comverct Floating to integer
FAC intager

Search For or create acray

Dutput of "Bad subscript’

Qutput of 'lllegal-quantity”
Calculates array size
BABIC=Functiaon FRE

Integar to FAC

BASIC=Function FOS

Chacks on diract-moda

Uutput af "Illegal dicrect’

Output of 'Undef’'d Function'
BASIC-command DEF

Checks an FN syntas

BaSIC-fumction FN

BASIC=Function STRS

Strimg administration, calculate pointer on
string

Establish string

Allocate skring memory space
Garbage collection, remove unwanted strings
18 currant string highast in meamocyT
String concatemate "+’

Transfer sktring to memory

String administration FRESTR

Delete entry From temp string stack
BAS]C-function CHRS

BASIC=Furmction LEFTS

BASIC-function RIGHTS
BaSIC-Ffunction MIDSE

Pull string parameters off stack
BRSIC-function LEMN

Get string pacasater

BASIC=Fumction ASC

Gets byta term [(@-2552
BASIC-function WAL

Gets address (@-55535) and byte valuas (@=255)

Changa FAC to address—-Format (Range @-E5535)
BaSIC-function PEEK

BASIC=command POKE

BASIC-command WAIT

FaC = FAC + 2.5

Minus FAC = constant (ASY) = FAC
Mirnus FAC = ARG - FAC

Plus FAC = constant [ASY) - FAC
Plum FAC = ARG + FAC

Complemant FAC

Output aof 'OvecFlow’

Single byte multiply

Floating point conatant for LOG
BASIC-Ffunction LOG

Multiplication FAC = constant {(A/Y) * FAC
Multiplication FAC = ARG = FAC

ARG = constant (ASY)

Add exponent FAC to Exponent of ARG
FAC = FAC * 1@

Floating point constant 18

FAC = FACs 1@

Divide ARG by memory

FAC = gonstant CASYD # FAC

FAL = ARG/FAC

Dutput of ‘Division by zero'

SEBAC $EHDY FAC = canstant (ASY2
EBBC? SBEF3 Accukt v FAC
SBECA SHBFC AccuMd = FAC
SBED@ $BCO@ Jariable = FAC
SBEFC S8C28 Fal - ARG
SBCEC FBC3E ARG = FAC
SBECOF $8C368 Neve FAC to ARG
SBHC1B %BCY47 Round FAC
SBCZB $BCS7 Bat signs of FAC
SBC39 SBCES5 BASIC-Function SGN
SBCSE SECEY BASIC-fFunction ABS
SBC5H $BCSE Compare constant (ASYR with FAC
SECAE S$BCCT7 Change from FAC to integer
SBCCE SBCFE BASIC-Functlon INT
SBCF3 s8022 Change ASCI] to Floating point
SEBD7E $BOBY Get new ASCI] digit
SBDB3 SOE17 Floating point constents for Floetimg point to
ASCII
SEDCEZ $BEEE Output af line number at error message
SEDCD SBE32 Output of positive inmteger number (@-65535)
SBDOD $BE4Z Change FAC to ASCII Format
5BF11 %BF7E Floating point comstant @.5
SBF1lE $8FB1 Binary numbers For change of FAC to ASCII
$BFY1 $BFB7 BASIC-Function SQR
SBF 7B FAC = conatant (ASY) to the powsc of FAC
SBF7B SBFC1 FAC = ARG te the power of FAC
SBFA4 S8FFA BASIC negetion Functiom
SEFEF 590@5 Floating point constant For EXP
SEFED $39033 BASIC-function EXP
WIC CHIF ADDRESSES: S00B8-%082E (S3248-53254)
&0DRESS
HEX DECImAL BIT DESCRIPTION
s0@gee S53c48 Sprite @ - X position (bits @=8)
sneel S32uy9 Sprite @ — ¥ poeition (bits @-8B2
Fodes S3250 Sprite 1 - X position
S0MR3 S3851 Sprite 1 - ¥ position
sheey 53252 Sprite 2 - X position
FN@e@s S32E3 Sprite 2 - ¥ position
SOees S3254 Sprite 3 = ¥ position
S0P@7 S3E55 Sprite 3 = ¥ position
FOQ@E 53256 Sprite 4 = X position
sneRs 5357 Sprite % - Y position
sh@gn 53258 Sprite 5 - X position
SIP@B S53c53 Sprite 5 - Y position
DeaC S32ED Sprite 6 - X posltion
$0@a0 S32El Sprite 6 - ¥ position
EN0BE 53262 Sprite ¥ - X position
sOeAF 53263 Sprita 7 - Y pasition
s0ail@ 53264 Sth bit of sprite X co-ordinate
a Sprite @
1 Sprite 1
2 Sprite 2 etc through sprita 7
s0@11 53265 VIC Control Register
7 Raster compare register. Bit 9
-] 1=Emeble extended colour text mode
) i1=Enable bit map mode
L] i=Blank screen to border
3 1=85 row text display. 2=24% row text
display
2-@ Smpoth scroll to ¥ dot position
F0el2 S32EE Raster compare register. Position of
raster on scoasn
@13 S3CET Light pan X position
$0@14 53268 Light pan ¥ position
50015 53269 Ereble aor disable sprite
@ 1=Emable sprite @
1 l=Enable sprite 1
2 1=Enable sprite 2 etc through sprite 7
FA1E S3E7@ UIC Control Register
s 1=rfulticolour mode on
| 1=43 Colusm text:@2=232 coloumn text
2=8 Smooth scroll to X position
FOA17T S32T71 Sprite Uertical Expansion
a Expand sprite @ WUertically
1 Expand sprite 1 Yartically
(= Expand sptite £ Wectically etc through
to sprite 7
sD@i1a S3=7e VIC Hamory Cantral
=4 Video matrix base address
a-e Character set base address
F0Q18 53273 WVIC Interrupt Flags
7 Set to any VIC TR0 conditiom
3 Light pan Eciggeced (hit 7]
e Sprite va sprite triggeced (hit 73
1 Sprite ws background triggeced (hit 73
5] Ragtar compare triggeced (hit 72
s0eiAa 53274 VIC Interrupt Swiktches
3 l=Enable light pen intercupt
[ 1=Sprite vs sprite enabled
1 l=Sprite vs background emnabled
a i=Raster compare srabled
FOB1B S3ETS Sprite Pricrity Registers
a-7 Each bit relates to corresponding
=prite, l=Sprite/background priccity
SOBLIC S32TE Sprite multi-colour select
a-7 Fach bit sets corcesponding sprite to
multicalour
s0@10 S3877F B-7 Sprite Horizeomtal Expansion
E0B1E S3278 Sprite vs sprite collision detection.
If any sprite is touching another
sprite, the bits correspording to both
sprites are turned om,
3001F 83278 Spritesbackground collision detection.
If sprite has hit text or background
characker, tha ralevant bik is aat,
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COMMODORE PROGRAMMING

53288
53281

snece
D22l
IDe22 S32@2
S0@23 S38E3
FoA24 S3TE4
SOAES 53285
E002E S3PEE
B0R27 L3287
SDeZE S3288
D@23 S532E9
3DeEa 532508
Faze 53291
SDA2C 5S32s2
SOezD 53293
SO0CE S32E4

Bordsr colour
Baskground colour
Multi=-colour 1
Multi-colaur 2
Multi-colour 3
Sprite multi-colour
Sprite multi-colour
Sprite @ colour

Sprite 1 colour
Sprite 2 colour
Sprite 3 ealour
Sprite 4 eolour
Sprite 5 colour
Sprite 6 colour
Sprite 7 colour

USEFUL SPRITE DATA STORAGE LOCATIONS
SBECA-B2FE 704- 7BE Sprite block 11
32340-Q37E B32- B4 Sprite block 13
5038@-@3BE B9~ 958 Sprite block 14
EQICA-PIFE 9E@-1@22 Sprite block 15

SID CHIP ADDRESSES: SO4@P-S041C (S4272-543@@3

ADDRESS

HEX DECIMAL BIT
50488 S4E7E
504@1 S4E73
=0492  SHE74
E04@3 S4275 3-2
0404  S4E7E6

T

B

=1

b 4

3

=

i

a
S04eS S4HI77

F=4

3-a
50406 S4E78E

bl

-2
50487 S4279
sS04eB8 S4288
E04a23 S4281
504@n SHEBER 3-a
5048 S4883

T

E

=}

L |

3

=

1

u
S04BC S4fe4

7=

J-a@
S0480 S4205

T=l-

3-a
S04QE S42B&
S0MOF S4BT
0418 S4288
50411 S4289 I=-@
S0412 54238

b

B

5

4

3

a

1

@
0413 S4291

i 1

3-2
5041t S4ERE

i |

3-8
0415 S4293 2=-a
D416 54294
E0417 S4295

T=4

3

2

1

DESCRIPTIOM

1: low byte of freguency
Uolee 1: High byte of Fregquency

1: Low byte of pulse width
Voice 1: High byte of pulse width
VYogice 1 Control Reglster
l=Randoe noias
l=Pulise waveFarm an
l=Sawtpoth waveForm on
l=Triangle waveForm on
l=Nisahle voice 1
1=Ring modulate voice 1 with voice 3
1=Synchronize voice 1 with Freg of
voLce 3
1=-5tart attack,decay,sustain
B=5tart releass
Uoice 1 Attack/decay
Attack cycle duration
Decay cycle duration
Uoice 1 Sustain/releass
Sustain cycle duration
Eelease cycle duration
Voice 2 low byte of Freguency
Uoice 2: high byte of Freguency
Voice 2: low byte of pulse width
Voies 2: high byte of pulse widkh
Yaoice 2 Control Reglstar
l=Ramdom noise on
l=Pulse waveaForm omn
I=Sawtooth waveform on
1=Triangle waveForm om
l=Disable cacillator 1
1=Ring modulats oscillator 2 with
oscillator 1
1=Synchronize oscillator 2 with
oacillator 1 Freguancy
i=Start attack, decay,sustain
@=Start releass
Uoice © Attack decay
Atteck cycle duration
Decay cycle duration
Upica 2 Sustain/relsass
Sustain cycle duration
Releasa cycle duration
Uoiea 3: low byte of Fregquency
Woice 3: high byte of Freguency
Molce 3: low byte of pulse width
Yogice 3: high byte of pulse width
Woice 3 Control Register
1=Random nois\e om
1=Pulse waveform on
i=Sawtooth waveFarm an
1=Triangle waveform on
1=Disable volce
1=Ring modulate oscillater 3 with
ascillator 2 oukput
l=Synchronize oscillator 3 with Freg af
o=cillator 2
1=Start attack,decay,sustain
@=Start releass
Uoice 3 Attack/decay
Attack cycle duratiaon
Decay cycle duration

Voice 3 Sustain/relesass

Sustain cycle duration

Feleasa cycle duraktion

Filter cut=-off low nybble

Filtar cut-off high byte

Filter Control

Filter resonance

1=External input to Filter

l=Unice 3 to Filter =
1=Upice £ te Filter

F0%168

18
F0%1A
E041E

0410

Su29E

S4297
S4288
sS4yass

S43e8

1=upice 1 to Filter
Filter Uslume And Moda
l=Turn of f voice 3 output
1=High pass Filter on
1=Band pass Filter on
l=Low pass fllter on
- Dutput 'wolums
A0 convertor For paddle 1
A/D comvertar For paddle 2

WEWm~y @

EB foisa
Output of voice 3 envelope generator

KERNAL ROM ROUTINES

CE4
HEX

EEAHI
FIEAS3
EE@BD
SEQ97
SE1B7
SEL1EC
5E112
SE118
SELLE
FE124
SE12R
FEISE
SE165
SE1E8
SEL1RE
SEACY
SE 104
FEZa
SEZBE
SECRE
SEE19
EE2EY
SEEER
SEEEY
SECER
SEZES
SEZEA
SEZEF
FEJRE
$EJFE
SE37H
SE38E
SERSY
SE3nc
SE30A
SE3BF
FEYY T
FE¥S3
FE4SF
EEYED
SEYEC
SESOR
BESAS
SESER
$ES18
BESUY
FESEE
FESAQ
SECEY
SESCA
EEE3D
SEBB1t
SEEBE
sEBDA
SEREA
SESCH
SESFF
SEALC
FEASY
FEATL
SEABRT
SEBYE
SER79
SEBB1
SECHY
SEC78
FECHS
SECE?
SECF®
SE00S
SEDBC
FEOYE
SEDRS
SEDC?
SEDEF
SEOFE
SEEL13
SEER3
SEEEB
SEF4A
FFA1Y
SFEaE
EF @ty
FFaBn
SFlz8
EF157
SFiCA
SFCBE
SFES@
SFEg1
sF3eF

ClEB
HEX

S30EE
S2@5C
SEYOA
58434

F3e0F
FAQES
SHOEE
S38F0
E9105
F5BE5
53112
9129
$912C
9180
F3159m
F31AE
559100
EI1ES
E21EBR
S91F6
E5409
59418

S9459
59485

9400
Fa48F
FIEY
53483
SO4ES
E40@5
S403F
4023
F4E279

FHAYE
BE4EE7
SHa51
54108
BC3F4

ECCEA
3Carp
sC14e
SC15a

SCEAD

$LZ3E
ICEFF

SC3RG
EC4a0
SCHAS
SCT7ES

FFAES

SCAGF
SFrE@

SE2CT

SCETY
SE3BB
FE343
SE3ES

SES1S
SESEE
SEFSC

SESFF
SEEBE
SE7SC
SE7CE

SF71E
EEFBS
SEF79
IF126
EF14C
SFlBB

Description of Routine

Saries 1 polynomial calculation
Series 2 polynomial caleuclation
Floatimg point constants For RND
BASIC-Function RNO

Output af 'Break’

BSOUT output of charactar

BASIN receive a character

CEOUT mstablish output-device
CHEIN establish input-device
GETIN get a charecter
BASIC-command SYS

BASIC-command SAUE

BASIC-cammand UERIFY
BASIC-command LOAD

BASIC~command OFEN

BASIC-caommand CLOSE

Cot parasstecs For LOAD/UERIFY./SAUE
Get integer in X

Get current char and check for lime and
Check character Follows comma

Get parameter Far OPEN/CLOSE
BASIC—Function COS

BASIC-function SIN

BASIC-Function TAN

Floating point constants For COS/SINATAM
2*P[ in Floating point

174 in Floating point

More constants For COS/SIN/TAM
BASIC=-Function ATN

Floating point constants For ATN
BASIC NRI jump=in

Error message handler

BASIC cold start

Copy of the CHRGET routine

Start valwe For the RMO Function
Initialize RAM For BASIC

Table of BASIC vectors

Load BRSIC wectors

Hessages of the aperating systes
Waits For Coemodore key

Constants For RS"#™ timing

Gets BASIC-address of ClA or WIA
Gets screen Format linescolumn
S8t cursor or get cursar position
Screen resat

Clear scresn

Cursor home

Initializrs video controllar

Get character From keyboard buFFerc
Waiting loop For keyboard input
Get a character from the screan
Checks For quote

Caloulate ASE For lina starks
Table of colour codes

Scroll scresn

Shift Lline up

Clear screen line

Set character and colour on screen
LCaloculate pointer on colaur RAM
Intercupt routine

Keyboard prompt

Checks on SHIFT,CTEL and CBM keys
Fointer on keyboard decoding tables
Decoding tables

Checks on control character
Decoding tables

Constants for video contraller
‘Load (cr2 Rum (oo}’

LSE tables of screen starts

Send TALK

Send LISTEN

Dutput of byte on IEC-bus

Send secondary address For LISTEN
Send secondary address Faor TALK
Send UNTALK

Send UNLISTEM

Get a byte From the [EC-bus

Omg milliesecond delay

Dutput RS5238

Calculate numbar of RS232 datea-bits
Output in R5232 bufFar

GET of R5232

Set timer For 1EC time-out

Error messages of thae opAarating system
Put out messages -

EASIN get a character

B30UT output a character

CHEIN Fixing of the input-device
CHKOUT Fiximg of the outpubt-device
CLOSE

Look For logical File number

YOUR COMMODORE SERIOUS USERS GUIDE
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SFILF Sat File paramster
SF32F SF22f CLALL sloses all 170 channels BCREEM COLOUR CODES &MNO AOOES
FF34A SEFBD OPEN
SF49E SFOES LDaD Ualwe to POKE For mach colowuc:
&FSAF Dutput 'Searching For File nasa’
SFS0D2 Output ‘Loadimgsverifuing’ LOW NYBELE HIGH NYBBLE
SF500 $FS53E SAVE COLOuUR LALLE LURLLE AULTI-COLOUR
SFERF Ouktput "Seving Filenamsa"® Black a 2 a
SFESE SFS5FB UDTIN increase running time WRits 1 1E q
SFE00 SFBESE Get tima Rad 5 ag i@
SFEE® $FEGES Set time Cyar 3 48 i1
SFEED SERBF Test stop-key Purple 4 B4 1P
SFEFB Put cut erroc messages of the operating system R & aa 13
SF7cC SEB0Q Read program header of tapa Blus E ag 14
| 5F76A EE915 Write heeder an tape vellow 7 112 15
sF7D8 Gat start addeess af tape bufFas Orarge g fEB i
£F707 Set start and end address of the taps buffec Brcuwn 5 1%4 e
SF7ER SEZ0A Look for neme on tape-header Light red 1e 160 e
1- SFBA0 SESBE [ncrease tape buffer pointer Dacrk grey i1 176 e
SFE17 SESCA Waits For tape key for reading Mid grey 12 18z i
SFB2E Baks For tape key Light green 13 a8 LR
E5FE38 SEQES waits For tape key For writimg Light Dlus 1% 24 bk
Fretil SEIGFE Read block of tape Light gre lé =40 S
SFA4R SESFE Load program ofF taps b
£FBE+ 3ER1S Write tape buffer to tape
EFEEE £ES15 write block or program on tape .
SranE e SRl Far 1 Eng oa o Where to POKE colour values for each mode:
SFBE1 Checks on stop key
5F82C SEQEE Interrupt routine For tape read BIT OB
£FBS7 SED5A Set blt counter For sarial oubput i = 1
SFBAE SEDES Write one Dit to tape MIDE (il BIT=FAIR LOCATION COLOWR WALLE
EFECD BEC03@ Intecrupt routine For tape write Ragular text @ % =1 b Low n
SFCHA =L2@7 Set IRR vector 4 1 Colour memory Low n:ggtg
SFCCA SEEBR Swiktch aff tape drive
SFCOL Chacks on reaching of end address Multicalour ae SAREL Low nybble
SFCOB Increasa address pointer taxt @1 SAZES Low nybble
SFCEZ $FF30 RESET 1@ 53283 Lew nybble
sFDe2 Checks on RON in SEQEE or SAIQ 11 Colour memory Al e S
FFO1@ ROM module idemtification
SFO15 Set or get hardware and I/0 vectors Extended 0] 592E1 Low nybble
EF03a Table of hardware and 1/0 vectors colour text BL S3FE2 Low rybble
SFOSE Initialize wocrk memar| =
SFOSB SEEAB Table of 1R vectors e o S i :E::i:
. .. SFOFS Set parameter Faor Flle names
:EE:? g:: E:g:::tar for active File BEitmapped a Scresn mEmary low nybble (Ciiid
SFE1R Set flag For me=sage=s of tha operating aygstem - e <49} i s e Ll S
FFELC Sab status Multicolour a@ S3EEL Low nybble (Ciif)
SFE21 Set timeout flag for IEC-bus bitmapped 21 Scresn memory High mybblae (iii)
SFEES Set or get RAM-upper limit 1a Sereen memory Low nybble <iii)
HFE34 Set or get RAM-lower limit 11 Calour memacy Low nybble
EFEHT FFAHE NAI rautina i)
S$FECEZ SEBSE Comatants For RSZ32 bawd rate (i) For all modes, the screen border colour is controlled il
bl interrupt handler by POKEing 53280 with the low nybble colour valus.

SCIEETT MEMOCY SECYE as the bhilit-pair controlling
background colour. Because only bits @-5 are available
for character sslection, only characters with scresn

codas @-63 can baé used in Ehi= smods.

J
1
]
£ii} Im extended colour mode, bits 6 B 7 of each byte of !
E

Cilid In the bitmapped modes, the high and lgw nybbkle colour
values are DRed togethec and FOKed into the
SAME LOCATION in screen mesary to control the calours
cf the correspomding CELL im the bitmap. For example:
to control the colours of cell @ of the bitmap, OR the
high and low nybble values-and POKE the result into [
location @ of scresn memory .

CE4 XKERMAL JURAP TRELE

AODRESS CONTENTS FURPOSE
EFFBu JHP SFDA3 Initialize ClA's
SFFET JMP SFDS@ Clear or chack RAR
SFFEa JHP SFOLS [nitializa 170 Cl28 COLDUR CODES I
EFFED JrMP SFO1A Imitialize I/0 vectors
SFFoQ JAP SFEIR  Set status il
EFFO3 JHP SEDES Send LISTEM se condary address Cosmand: COLOR socurce, colour
5FFO6 JHP SEDCT Send TALK Secondary address
SFFa9 JHP SFEES Sat/get RAM end
$FF3C JriP SFE34 Set/get RAH start SE!UEEE |
{ SFFSF JHP SERBT  Scan keyboard MUABER  SOURCE i
f SFFas JHF SFE21 Set 1EC-bus time out Flag 3
SFFAS IAF SEE13 Jrmat: Fon TECS bk @ 4@=calumn bn:kgrnunc.cnlqpr E
SFFAE JHP $EDDD  Dutput to IEC-bus o Fg:‘fsggg::g gf;: g:?g";;gfu:?;"‘” |
i;;:g i:; :EEEE g:”j S:E?iﬁzu 3 Foreground Far multicoleue 2 '
SFem IMP SEDOC Ea:ﬂ L]ETEN ; ?a‘ﬂﬂlu?ﬂ Eﬂ?UET étﬂkt g;n graphics? i
ext colour for %@- or B@-columsn scraen
& ;:Eg; JAP SED@3 Send TALK B B@-column background colour
JMP SFEB7 Get status
;;:‘:ﬁ JHP SFEBE Set File parasetec i
“BD JMAF SFOF3 Set filaname parameter = :
SFECR JHP CE@31A7 SF34n OPEN Y@-COLUAN HODE B@ COLUMM HODE
" SFFC3 JMP £$831C) $F291 CLOSE :
SFFCH JHP (E@31E) SF2@E CHKIN set input device EE[]:EJER COLOUR E.E.][EER COLOUR :
SFFCS JHAF (¥@328) SF250 CXOUT set output device ;
SFFCE JAP ¢HB3IS2) $F3III CLRCH 1 Black 1 Black !
SFFCF JHAP (5@32%) $F157 BASIM input character g Yhite 2 White
EFFO2 JHP (EB3SE) $F1CA BSOUT output character a3 red 3 Rad
SFFOS JnP SF49E LOaD 4 Cyan k] Light cyan
SFFOB JHP FF500 SARUE =1 Purple =i Light purple
SFFOB JriPF SFREY Sat time B Greon ] Light gresn
SFFDE JriP SFS0D Gat tima 7 Hlus ki Dack blue
SFFEL JHAF (E@328) SFEED Scan stop-key 5] ¥allaw ] Light y=llow
SFFE4 JAP (E@32A) SF13E GET 5 Drange g Dark purpls
SFFET JHAF CH@32C) SF32F CLALL i@ Brown 1@ Brown
| EFFEA JriP SFESE Increase tima 11 Light red o B Light red
| SFFED JMP SESQS SCREEN get number lines and columns 12 Dack graey 12 Dack cyan
FFFF@ JrF SESRA Set/get cursar position 13 Mediur grey 13 Medius greay
SFFF3 JriP SESAR Get start of I/0 sleament 14 Light green 14 Light grean
| EFFFA JrP SFE43  NMI vector 15 Light blue 15 Light blue
SFFFC JHP SFCEZ RESET wector 16 Light grey 1B Light grey
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e

'E STANDARD CBM TOKENS 1541 DISE DRIVE - USEFUL REMORY LOCATIONS
HEY DEC TOKEN HEX DEC TOKEM HEX DEC TOKEN 005 ADDRESS
20 32 SPalE SYF e o 33E 158 5Y5
521 33 | 550 [=]%] P 23F 155 ODPEN HEX DECIMAL DESCRIPTION
522 L " £51 g1 K] SA@ 150 CLOSE
§23 35 # 52 g2 R sAal 161 BET SEPPAR-SATFF  @-2Q47 DOS Rar CHIP
=24 a6 ] 853 B3 g FAE 162 MNEW
EEE 37 % 54 B4 T $43 183 TaHC SapEa 2 Command code for buffer @
25 38 & %55 B5 U Spe 184 TO E001 1 Cammand code for buFfee 1
327 5 . $SE BB U A5 1ES FM sagea E Command code For buffer 2
528 4@ r F57 a7 ] SAG 166 SPCK sae3 a Command code fFor buffer 3
23 w1 1 558 B8 X A7 167 THEN OEa4 4 Command code Far buffer 4
528 4F . 259 @9 Y 848 158 NDT B00RE-2R87 E-F Track and sactor for buffer @
528 43 & 354 5@ z $A3 169 STEF FEO0E-2002 B-3 Track and sector For bufFer i
S2C | J S5B a1 C sAA 178 + afo H0R0A-D228 18-11 Track and sector For buffer 2
520 45 - S5C 32 £ SAB 171 = HINUS S020C-aoa0 12-13 Track and sector For buFfFers 3
52E 4B / 550 53 ] $AC 172 ® HULTIPLY SO0AE-BADF 14=-15 Track amd sector For bufferc 4%
S2F L ¥ # E5E =k £ $A0 173 7 DIVIDE £2Q12-2@013 18=-18 ID For drive @
£3@ 48 -] E5F 95 L.ARROW ERE 179 - POWER 52A14-2a1s 28=-21 10 For deive 1
531 49 1 382 128 END FAaF 175 AND 01E-081 7 -3 Current ID
$32 =] 2 81 123 FOR SHR 17E OR FIQ2e-0021 i Flag for head transpact
533 51 a 82 13@ MNEXT SB1 177 > GREATER SAP3I0-Ba31 HE-4g Buffer pointer for disk
$34 52 i %83 131 DaTA SB2 178 = EQUAL contcoller
535 53 5 E8% 138 INPUTH £B3 179 <« LESS F0033 57 Congtant B = mark For begimning
536 54 E 585 133 INPUT SHY  18@ SEN of data block header
37 55 7 EHE 134 DIAH $ES 181 INT 023/ 58 Parity for data buffer
538 56 Lz 587 135 READ SH6 182 ABS SA@30 Bl Orive number For disk controller
533 57 5 S68 138 LET SB7 183 USR SPQIF B3 Buffer number Fer disk contraller
3 5B : S83 137 GOTO EBE 184 FRE 0043 ET Mumber of sectors pec track For
538 53 ; $8a 138 RUWN SHR 1BS POS Formatting
F3C =1] L] 8B 133 IF SHA 188 SOR SOEy T 71 Constant 7 - mark For begining of
30 &1 - $BC 14@ RESTORE 68 187 RND data block header
$3E &2 > 80 141 GOSUE SEC  1BB LOG Elul 73 Stack pointec
$3F B3 7 S0E 142 RETURN SB0 183 EXPp FRALA 4 Step counter For head transport
10 B4 c] HBF 143 REM SEE  19@ COS SRA51 B1 Actual track number For
FHL BS A 3@ 144 STOP 5BF 151 SIN Formatting
By BB B 01 145 ON SCA 192 TAN 2053 105 Step =mize for secker division
43 67 = £32 146 WAIT $C1 153 ATN £=131
iy B8 D 583 147 LOAD SC2 184 PEEK EIEA 186 Number of read attempts (5)
"¥HE B9 E ¥84 148 SAVE SC3 195 LEN S2OEF-DBTA 11k-112 Pointer to eddress For f and B
46 7@ F $95 143 VERIFY SCt 196 STRS commands
L L [ 595 1S@ OEF $C5 197  UAL sao77 119 Oavice number+ S2B(3E) For LISTEN
%48 E= H %37 151 POKE $CE 188 AsSC 207e 128 Device number+ $40(64) For TALK
49 73 I $9B 152 FPRIMNT#® BC7 139 CHRS s@e7H 121 Flag Far LISTEN Cl/0)
4R i J 599 153 PRINT S8 200 LEFTS F2E7A 188 Flag Far TALK (1.0}
S4B 7S K £5A 154 CONT $C5 201 RIGHTS $2A7C 154 Flag for ATHN from serial bus
FHC TE B 898 155 LIST ECA 282 HIDs recelving
540 7 n £9C 1S58 CLR ICE 203 B0 Fae7n 125 Flag For EDI From serial bus
SYE 78 N %30 157 OCnHD ER2ATF 127 Oriva mumbec (@)
{a]e]cls] 128 Current track numbar
SAGEL 123 Current =ssctor number
foeaz 13@ Current chamnel number
T@@E3 131 Current File number
sEa84 132 Current secondary address
Ci28 EXTENDED TOKENS s@EES 133 Current data byte
E0QBE-2@B0 138-141 Work storage For diwisign
HEX DEC TOKEN HEX DEC TODKEN HEX DEC TOKEN S2A34-9@355 14B8-149 Actual buffer pointer
S2259-2a39A 153=-154 Address of buffer @ (333083
SCC 204 RGR 200 221 PUDEF $EE 238 [DIRECTORY SA0SE-0RSC 158=155 Address of buffer 1 (324083
5CD 295 RCLR F0DE 232 GRAPHIC SEF B33 DSauvE S2890-2A3E 157=-158 Address of buffer © (S@50@)
BSCE 206 resecved SOF 223 PARINT SF@ 248 DLOAD SQEIF-23al 153-16@ Adadress of buffer 3 (S@608)
SCF =2a7 Jov SER 224 CHAR £F1 241 HEADER SE9Al-20R2 161-1E8 Address of buffer 4 (S@73@2
s0@ =228 ROOT 5El1 &8 BOX ¥F2 242 SCRATCH FEBAI=-0a/y 163~-1E4 Polmtar ta input buffer 2200
01 2@8 DEC EE2 226 CIRCLE IF3 243 COLLECT SARAS-BRAG 165-1E5 Feinter to puffer error message
£02 218 HEXS $E3 227 GSHRFE S5F4 244 COPY (EEE0S)
503 211 ERRS SE4 228 S5HAPE 5FS 245 RENARE SOPES-BABA 181-186 Eecord nusber LO, block nusbes LO
$04 212 INSTR SES 228 DRau SFE 246 BRCKUP SOPEE-PRCH 187=182 Recard number HI, block numbes HI
805 213 ELSE SES 230 LOCATE SF7 847 DELEIE £02C1-0QCE 193-188 Write pointer for REL film
EDE 21% RESURE SE7 £31 COLOR $FE 248 RENUHBER EAACT-BACT 199-2@4 Record langth For REL File
507 215 TRaP 5EB 232 SCHNCLR 5F3 249 EEBEY H0Q0Y 212 Fointer im recerd For REL File
%08 21E TRON 2E8 233 5SCALE SFA 2S@ NONITOR $@a0s 213 5ide =ector number
503 217 TROFF EEA 234 HELF BFE E51 USING SO0DE 214 Fointer to data block in side
£04 218 SOUNMD $EB 235 0O SFC 252 LNTIL e
0B 213 oL SEC 23 LOOp 5F0 P53 WHILE SOB0T ais Pointer to record 1n REL File
30C 22@ AUTD SED 237 EXIT SFE 254 resacved FORET 231 File type
s0aFs 248 BuEFer number
SP1OE-B145 256-325 Stack
FA2B8-2208 S1le-553 BuFfer for command string
F234A SBE File typs
S0E58 Ea@ Fecord length
CBHlEE DOUBLE BYTE TOKENS s5@2559 BB1 Track side-sector
BERESA =10 Sector side-sector
$CE followed by: HRETH G628 Length of input line
0278 B3 Numbar of File names
HEX DEC TOKEN HEX DEC TOKEN HEX DEC TOXEW 0297 BE3 File control method
SA2B0—-BoE4Y E4@—G44 Track of B File
e 2 Mot 5@5 5 RSPPOS S0B 8 XOr FA2B5-A2ET E45-E49 Sector of 8 File
503 3  BuUHP 015 E RSPRITE L] 3 RWINDOwW SQE05-22F3 TEE=TE] Buffer for error messages
524 4 PEN 587 7 RSPCOLOR FeA 1@ FOINTIER SAEFA=-Q2FC TE2=TEY Mumber of BELOCKS FREE
- 2 s5@330-83FF 7EE-1@23 Buffer @ - main work buffer
SA4BA-B4FF 1924-1279 Buffer 1 - disk directory
SFE Followsd by : SO5OP-BSFF 12B@-1535 Buffer 2 - user buffmr
FOEAQ-BE5FF 1538-1791 BuFfer 3 - disk directary
HEX DEC TOKEN HEX DEC TOKEM HEX DEC TODKEN SETOB-B7FF 1792-2847 BuEEer % - BAM map
k1 2 BANE SOE 1+ AFPPEND 518 2% BmOT FEEAB-FFEF 2O4E-E5535 0dsS ROF CHIP
23 4 FILTER JaF 15 DCLOSE F1C 28 WIDTH
T %t FPLAY El@ 1E BSAUE 510 28 SPROEF SOEE@=17FF EA4BE~E143 Urusad
s 5 TEMPO S11 17 BLOAD SIE 3@ QuIT 51B09-188F  El44-5159 1EEE bus contraller B522
505 6 HOUSPR Fl2 18 PRECORD 51F 31 SPROEF %1810-1EFF 5160-7167 Unusad
sar 7 SPRMIE 813 13 CONCAT s28 32 uIT S1CA0-1COF  716B-7163 Drive contrallec 6522
p11:] B SPRCOLOR %14 2@ DUERIEY 521 33 STASH $IC18-CRFF 714 -4g4@7 Unused .
509 9 RREG 15 21 DCLEAR %22 34 FEICH SCLe-FFFF 4594@8-E5535  Disk operating system coutines
Fon 1@ ENJVELOPE 31B 22 SPRSAV 323 35 SwWAP
E38 11 SLEEF 17 23 COLLISIDN S24 38 OFF
SQaC 12 CATALOG 518 BY BEGIN 525 37 FasST
san 13 DOPEM g19 25 BEND 526 38 SLOwW
F1A 26 WINDOW
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COMMODORE PROGRAMMING

1541 DISK ERROR HMESSAEES
AMND THEIR CAUSES

Tha Following list contains the ecror messages cecognised by

the 1541 D0OS.

Mote that TT and 5SS dencte Track and Sector re=spectively.

ERROR MUHBER

8@, 0x , &3, o

2@, READ ERROR,TT,S5S

21,READ ERROR,TT.55

22, READ ERROR,TT,55

23, READ ERROR,TT, 55

B4, READ ERROR, IT, 55

E5,WRITE ERROR,IT,55

o6, WRITE PROTECT ON TT, S5

£7,READ ERRDR,TT,S55

28,MRITE ERROR A TT S8

23,DISK [0 ALISMATCH,TT,S5S

33, SYNTAX EREDR, 00, 80

31, 8YNTAaX ERROR, 2@, 008

32,5YNTAX EREDR, 0B 00

33.5¥NTAX EREOR, 80, B3

34, S¥NTaX ERROR, &0, 008

DESCRIPTION

The last disk ocperatlion was error
Freae or no disk access has been
made simca the last arcor mEssage
was cead,

The 'header' of a block was not
Found. It is uvsually the resuclt
of a defective diak., TT and 55
denate tEhe tcack and sactor in
which the error occurred.
Remady: change tha disk.

Ihe SYWC marker of & block was
mot Found. The cause may be an
wunformatted disk, or ng disk in
the drive. This error can also bea
caused by a misaligned read/write
he=ad .

Remedy: Either insert a disk

and Format it iF necessary, orc
have tha head re-aligred.

a checkeum srror has ocourced in
the header of a data block, which
may have beon caused by tho
imcorcect writing of a block or
rough handling of the disk.

A data block was read into the
005 bufFer but & chackeum BCror
has ococurred. Une or more data
bytes are ingorrect,

Remedy: Save as many Files as
passible onto anobher disk.

This errec alsa results Erom a
checksus eccac in the data block
or in the preceding data headar .
Imcarcect bytes have been read.
Eemedy: Same as Far error 23.

This is actually a YERIFY accar.
AFEer writinmg every block tha
data 15 read again, chacked
against the data in the buffec.
Thi=s error is produced iF the
data are not identical.

Remady: Fepeat the cosmand that
causad tha error. IF this does
not work, the block-allocate
command must be used to lock out
tha offerding block From futurse
UBE.

AR attempt was made to write to a
disk with 8 write protect tab an,
Eemady: Remows tha tab.

A checksum error has occourred in
the header of a data block.
Remedy: Repeat coemand or rescus
bBlock.

After writing a data block, the
SYNC. characters of the next data
bDlock were not Found.

Ramedy: Format the disk again, or
exchange it.

The I0 in the 005 memory does
not agree with the I0 on the
disk. The disk mither was not
initialisad or has an &rroc in
the header of a data block.
Remedy: initialise the disk.

The D05 cannpt understand the
command that it is receiving.
Remedy: Corcect the command.

A command was not recognized by
tha DOS.
Femedy: Do not use the command.

The command seant was aver 48
characters long.
Eemedy: Shoarcten the command.

A wildcard, ("*" g "T7) was
vsed in an DPEM ar SAVE commard.
Resady: Remove wildeard.

The 00S cannot Find the Filenane

inm & command. The causs may be a

Forgotten colen aFters the comnand
word,

Remedy: Check the command.

38 ,FILE NOT FOUND, 29, 2@

5@, RECORD WOT PRESENT , 02,20

51,0MERFLDW IN RECORD, 30, a8

S&,FILE TOO LARGE,E2, 22

E0,WRITE FILE OPEM, 30,00

E1,FILE NOT OPEN, BB, 08

EE,FILE NMOT FOLND,B8,30

E3,FILE EXISTS,0d,00

B8%,.FILE TYPE RISAATCH,2@ a@

B5,M0 BLDCK,TT,S5

BB, ILLEGAL TT or S5,TT,S5S

E7,ILLEBAL TT or 5%, TT,SS

72, MND CHANMEL , 02, 20

71,01k ERROR,TIT,S55

72,015 FULL,.2@, 22

73,CBN DOS +.868 15%1,.09,02

T4 ,0RIVE NOT READY, &, Q0

75, FORAAT SPEED ERROR, 00, 8@

Usar program (USFE) was mok Eaund
for autocmatic ex=ecution.
Remedy: Check Filenansa.

A non—esistent record was
addressed im & relative data
File. Whan writing & racord this
is mot really an ecrorc.
Remedy: You can awvoid this
message if you write CHRSC2S55)
with tha highest record number
whan initialising tha Fils.

The number of charactecs seEnt
when writing a record in &
ralative File was geeater tham
the record length. The excess
Characters are ignored.

The cecord nosbec within a
relative Fila is tod big; the
disk doss not have enaugh
capacity.

Rempdy : Use another disk or
reduce the nunber of records.

An attempt was made to OPEN a
Filem that had not previously besn
CLOSEd after writing.

Remedy: Use mode "M’ in the OPEN
command to read the File.

ARooess wasx attempted to a File
that has not besn OPENed.
Eamedy: ODPEN the Flile or check
the Filename.

An attempt was made to load a
program or open a File that does
rot =xist on tha disk.

Ramedy: Check tha Fileanama,

An attempt was made to sstablish
a new File with the same name as
ona already on tha disk.

Reamedy: Use a diffsrant namse orc
e B9

The File typé used in tha DOPEN
cammand does not agees with the
Fila typa in tha dirsctaory.
Ramedy: Corcact the Filetype.

This messagse is giwven in
psspciation with the block-
allocate command when the
specified block is no langer
fres. In this case,the DOS
automatically searches for a free
blogk with a higher sector amd/oc
track rumber and gives thess
valums as the track and sector
rumber in the ercor message. IE
no block with 8 greater rumber is
Free, two zerocs will be given,

Aan attempt has bheen made to
access a non-existent block using
the block comsands.

The track/sector combination of a
File contains values Far a non=
existent track or sactor .

An attempt has been made to ocpen
more File chanmels than are
available or a dirsct access
channel is already resarcved.
Famady: Always close a chanmal
after it has been accessed.

The nusher of Free blocks in the
005 storage doms= not agresm with
Ehe BAM. DFtanm this maans tha
disk has notbheen initialised.
Rempdy: If the disk has been
initiaslized, wvalidate it.

Fewesr tham three blocks are Frees
on the disk or the maxisum nusbec
of directory entries have bean
ussd (144 on Ehe 15412,

Remedy: Use a different disk or
try validating to Free amny blocks
that may be available.

The message is the powar-up
message of the 1541, [t appmars
as an mrroc message when an
attempt is mada to write to A
disk that was not Formatted with
the sama DOS version.

The drive doess not have & disk
imsactad,

This error only oocours on Eha
CEn 8258,

>

YOUR COMMODORE SﬁER[ﬂUS USERS GUIDE
1]




COMMODORE PROGRAMMING

LOCATION 157 CE4 KEYCOOE UALLES Stack Imstructions
PHE FLP PHE FL#&
KEY KEYCODE KEY KEYCODE el 28 L F
a i@ 5 1B Jump Instructions
B 28 -] 13
E =] 7 24 BRE JsR RTI RTS Jhp JHP NOP
o 18 a8 a7 an 20 4z =t 4o EC ]
? é? g gg Flag Instructions
: = : o cLc  sec BEE . HEE BEMC SRR e
I 33 c L] 18 e 58 78 BB oa Fa
J a4 CLR/HOHE 51
X 37 INST+DEL 2 INC/DEC Instructions
L 4z LEFT ARRDW 57 DEY Iy OEX M
i il e e 88 cH Ch EB
N 3g . 49
1] k(2| C; St
; ;; : ;g HEX TO DECIMAL COMUERTER
; 1; e 5? HEX  DECIMAL MEX  DECIMAL HEX DECIMAL
T az . 47 LOW  HIGH LOw  HIGH LOW  HIGH
. gf 2 ;; o2 @ 2 $56 ©5 2201 $AC 172 44832
i = CER LP/DOUN = 01 1 256 57 @7 BBETE a0 173 44288
. 23 cSh LT/RT Y 82 2 S F568 ©8 22588 FAE 174 44544
¥ ag Fi u 203 3 758 55 B SETE4 EAF 175 44800
2. 4 1@24 $54 9@ 23049 SBQ 175 45055
2 a2 Fa S =05 s 1zEe $SE 31 23288 sBl 177 45312
i S6 FS & 505 & 1536 s5C 82 23552 £BZ 17B Y4SSES
g 5: s;:EE Eg s07 7 1798 850 53 =3808 £B3 179 4SBaY
08 8 2048 $5E 94 24064 $B4% 180 45082
& el R = 29 g EIod S5F 95 243E0 $BS 181 4E336
0R La 2562 1 86 24576 SBE 182 46532
B s SBE 11 EH1E sE1 o7 24832 SB7 183 4BEME
sOC 12 3eFe $EE 98 2SpEE SEE 184 4710
se0 13 3328 $63 93 25344 388 1685 47360
CB% UALLUES FOUND AT LOCATION G653 SBE 14 3584 $54 10@ 25609 $BA 186 47E1E
SOF 15 3840 55 101 25656 $EH 187 47872
CODE DESCRIPTIDN 12 18 YEEE SEE 182 26112 SEC 188 48128
$11 17 43Sz 567 1@3 26368 S60 1683 48384
e 3 Wo key pressed £12 18 4608 S68 184 26624 SEE 199 48649
i SHIFT $13 13 48B4 E52  1B5 2EoE0 SEF 191 48896
2 CEn 314 20 5120 s6A 196 27135 S0P 182 49152
3 SHIFT and CBA ¥15 21 5378 5B 107 73S SC1 193 494es
4 CTRL 516 22 5632 $5C 108 ET7E4H SC2 194 49EE4
5 SHIFT and CIRL €17 23 =E@8 SED 1e9 27Ied SC3 195 49920
E LRt Ang Ikl 518 24 Bl SEE 11@ 2BLE0 SC4 1965 SP17E
7 SHIFT. CTIRL amd CEM
. £13 25 G40 S6F 111 28416 SCE 187 S@432
sl 26 6656 $70 112 28672 $CE 198 SPEES
S1B 27 5912 £71 113 28928 SCT 185 S@S44
ES1@ ADORESSING HODESE AWD OFERATION CODES giC 2B TiE8 T2 114 29184 SCH 208 S1200
510 248 THEy 573 115 2944 5CS 201 S1456
$1E 3@ 7EAD £74 116 29685 sCH 282 51712
The Following teble gives tha hex walues For the wvarlows F1F 31 7EI5 £7§ 117 29353 sCE 2B3 GSi9E8
oppcodes inm their individual addressing modes. The Following 2@ 3z glaE £7E 118 34208 SCC Z@4  SEDDY
key to be used For the Address Mode: $21 33 B44E £77 119 3I@4E4 SCD 285 2460
S22 M BT $78 12@ 34720 SCE 206 52736
A = Accumulatar 23 35 H9ER $79 1F1 3QSTE $CF =2@7 &PE9z
;F ki é”‘“ul“t“ €24 3B 5216 E7A 122 31232 $08 206 53248
e “gzglﬁzsﬂ £25 37 8472 E7B 123 31464 $01 EB9  53IS0M
SETR e s S $2E 3 9728 $7C 129 1744 s02 218 S3760
P R e $27 3@ 9984 £70 18s 32004 $03 211 SHQ1E
8% = Fncn page X S2E 4B 1E24@ S7E 126 32256 804 B21F 5S4aTE
= el 28 41 19496 £7F 187 32518 S05 213 54528
i $2A 4B 1p7S2 s8p 128 32768 $06 214 54784
R e $EB 43 11008 £81 129 33024 s07 215 S5Q4e
‘ 32C 44 11384 £82 13@ 33288 S0 216 55296
| 20 45 11529 $63 131 33536 $08 217 55558
S2E 46 11776 $84 132 3379 $04 218 55608
HMEHDMIC ADDRESSINE MODE $oF 47 12e3e $85 133 34eqE S$DB 219 SEBE4
530 4B 12288 SB5 13+ 34304 SOC 229 56320
A W 2P BB ABEX ABY ZPX ZPY X1 3, ¥ 531 43 12544 $87 135 34568 $00 221 SES576E
§32 50 12800 $68 135 34616 S0E @222 SEE3F
anc s 55 B BO 710 75 75 = B1 71 £33 51 13e55 88 137 35872 SOF 283 S7e0d
0] -~ ®=H 2:E a2p 3D T 95 s EY 91 334 &2 13312 5BA 138 35388 SE@ 224 57344
ASL @A -—- PE @ iE i 16 i = £ §35 53 13568 SBB 133 35584 SE1 225 S57E0Q
i s e o e L L L T $36 54 13824 SBC  14@ 3504d $EZ 286 S7E5E
CrHE - | cs co oo i) os - C1 D1 37 55 1428 SE0 141 3E086 SE3 227 5|12
e T i SRR o 5 RS S 538 56 14336 SBE 142 36352 $E4 BPE  SH3EE
o o e T R s e o RS R R s o SO e £39 57 14582 S8F 143 36E08 §ES 225 SBE24
o S = T e Lo A 30 58 14E4E 50 144 IEBE4 $E6G 230 SEEED
EOR -— =9 45 i) 50 53 55 - 1 51 53R 22 15194 $391 145 3ITiE@ 3E7 231 59136
INC - -—- EE EE FD == FBE == == == $3C E@ 15360 $92 146 37376 $EA 232 59352
H e - R NN (- P e s R $30 E1 1SE1E £93 147 37E3R $E9 233 S5E48
CH- = R e S R e RSN $3E B2 15872 394 148 37EEA $EA 234 59904
iy e e T i SR T R e s3F 63 161l S35 145 36144 SEB 235 GOLED
LSR L - 45 HE EE - 56 - - - 548 64 16384 555 150 3848a SEC 236 60416
O =- @8 @5 @ap 0. .49 18 — @1 11 41 E5 1BB4® £97 151 2JBESE S$EN 337 ERETS
o (R R R T o T T e N T 4= E5 1EBIE 38 152 3@S12 $EF 238 GE@5E
BOE B, e G BT MR v T Y e R s 43 &7 17152 §35 153 35168 SEF 235 B1184
- SBC - ES ES ED FO  F3 F5 - El Fi 244 B8 17498 50 154 3434 SF@ 248 B1l44@
STa - —_ ES B8O [=[4] [=1:] 95 - Bi a1 45 E3 17BEY4 S9B 155 29680 #F1 241 B1E3E
B L e TRt e S e e M T $46 7@ 17929 £0C ' 155 39938 $F2 842 B18952
e e e e G ST T e e AR WS e 47 71 1BL7E £50 157 43158 $F3 243 BEE20B
g48 72 1B432 $9E 158 48448 SFt 244 BG4
| - $49 73 1BEEB $5F 159 4@704 $F5 B45 BGE7ER
GROUPED INSTRUCTIOMS g4a 74 1THEMY SAQ 162 4E960 5F6 246 62576
_ S4B 75 15200 sA1 161 41216 SF7 247 B3232
| ol S D s4C 75 19458 SA2 162 4iyTa SFO  24yE E3I4EB
| : 40 77 18718 £A3 1B3 41728 $F3 2489 B3ITYM
| BEL BHI BUC guz B BES BNE BED 4 7H 18988 a4 1EY  Wig9Ed EFA =250 E4000
f 1@ ] 1] 7a =17 ] BA bu ] Ed 84F 73 20224 EAE 1BS 42243 EFE 251 64256
1 50 B0 20480 $4E 1EE 4E496 SFC 258 E4512
$51 B1 20736 SA7 167 dE7sE SFD 253 64768
Transfer Instructians 552 8g 289352 58 168 43008 SFE 254 E5824
: £53 B3 212uB $A9 169 43284 SFF 205 G52EQ
} XA Tax TYA TAY TSX THS $54 B4 31504 saR 178 43520
| an a8 L] EE| BA an £S5 B85  2i7ER sAB 171 43775
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];ping in long programs can be a pretty daunting task.
Once you've entered the program there will probably be
typing errors that need to be corrected. Why not save
yourself time and trouble by buying a disk or cassette
containing all of the programs from this magazine at a
bargain price of £6.00 (disk) or £4.00 (cassette).

The disk and cassette are only available by mail order
from the address on the order form. A cheque payable to
ASP Ltd for the correct amount should be included with
the order. Overseas customers should add £1.00 for

postage.

» ORDER FORM — PLEASE COMPLETE IN BLOCK CAPITALS E
* | NAME QUANTITY PRICE ORDER CODE TOTAL v
* | SERIOUS USER £6.00 YSUGD?2 :
. | DISK .
* [SERIOUS USER £4.00 YSUGC2
. TAPE .
. | OVERSEAS POSTAGE £1.00 .
TOTAL .
| : E
ENAME L e *
: * ADDRESS
e POSTCODE. .. ’
+ Ienclose a cheque/postal order for £............... made payable | All orders should be sent to: Your Commodore, Readers®
¢ 10 ASP LTD. for the Your Commodore Serious User Guide | Services, Argus Specialist Publications, 9 Hall Road, Hemel
- Disk/Tape. - Hempstead, Herts HP2 7BH. .
§ Please allow 28 days for delivery. .
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by Julian Mackintosh
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LISTING

128 Font Editor |

A character designer to turn vour C128 into the

Uﬁer-deﬁned characters can turn
a s0-s0 screen into a work of art but
their creation involves the program-
mer in hours of preparatory work.

| | Font Editor makes the C128’s brain

take the strain by providing an

| environment which is easy to master

and can be expanded as the user’s
needs dictate.

Font Editor is a machine code
program located between $3000 and
$4000 (12288-16384), with two
characters sets stored at $2000
(8184) and $2800 (10240). These
locations are normally reserved for

| | the screen in graphic modes 1, 2, 3

and 4, which means that the Font

| | Editor can’t be used alongside these

four modes.

Before the editor is used, it is
important to understand how the
C128 character sets are normally
used. The two sets are categorised as
upper case with graphics, and upper
case with lower case. Only one set
can be used at a time and they can be
swapped by holding down the
EHIFT key and pressing the CBM

ey.

The character shapes are copied
from a table in ROM but it is
possible, by pointing the operating
system towards an area of RAM, to
load in two user-defined character
sets. The 128 Font Editor has been

| written to help with the design of

these alternative sets.
Controlling the editor

The Font Editor screen is divided

definitive machine

into several windows, or areas,
which control all of the functions
necessary for redefining the char-
acters. By using a joystick in Port 2,
the screen pointer can be moved
from area to area and, when the
desired mode is highlighted, the fire
button is pressed to select the new
mode.

The function of each window is
shown in Diagram 1.

The options

The 20 option menu allows complex
operations, like mirroring and rota-
tion of characters, to be performed
at the touch of a button. Tables 1
and 2 show the variety of the func-
tions available through these menus.
The load and save operations only
operate on the current character set,
so the set has to be selected from the
menu before these options are
executed.

These tables only show the stan-
dard features but complex manipu-
lations can be achieved by using two
Or more options in sequence. Any
character can be flipped in the diag-
onal plane by first rotating the char-
acter through 90 or 270 degrees and
then by flipping the character in the
horizontal plane.

The best way to execute these
special operations is through user-
defined routines written in Basic or
code. To execute such a function,
select the End Editor option and the
computer will return to the mode it
was in when the editor was entered.

~ YOUR COMMODORE SERIOUS USERS GUIDE

For example, if the editor was called
from within a program by a line such
as:

10 BOOT*FONT EDITOR™
it will return to program control at
the next program line. If it was
entered from direct mode then the
READY prompt will appear.

When the defined routine has
been executed, the Font Editor can
be re-entered with SYS DEC
(“382F") as long as the option
screen has not been corrupted by the
new routine,

By using calls to the editor’s
code, it is possible to add extremely
complex functions to the editor
whenever your needs dictate.

Defining new options

There are several things to bear in
mind when defining an option. The
editor code and character definition
areas must not be corrupted by the
new routines, but the input window
(Area 4) can be used. To facilitate
extended options, the function keys
can be used when the program is in
input mode but Area 4 should al-
ways be cleared before re-entering
the editor.

The RUN/STOP and RESTORE
function is not disabled by the pro-
gram but, if the program is inter-
rupted by using these keys, it can be
restarted by SYS 12288. If, however,
the screen has been corrupted, the
editor will have to be rebooted be-
fore this system call.

Always. remember that the cur-
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rent character set remains operative
when the End Editor option is used.
This also applies to whether the set
is taken from ROM or RAM.

The following breakdown of the
Font Editor memory map will help

when defining your own routines.

3042C The lower nybble indicates the current

source of the character set.
Yxxxx 0100 (54) for ROM set 1
Yxxxx0l 10 (56) for ROM set 2
Sxxxx 1000 (38) for RAM set |
S%xxxxI010 (34) for RAM set 2

S0C00 Start of the relocated interrupt routine
for moving the cursor around the
screen. It appears here to avoid prob-
lems if the graphics screen is cleared.

S0D63 The X position of the pointer when the
fire burron was last pressed.

S0D64 The Y position corresponding 1o
30D63.

S0D65 Register for the curvently selected
menu option in Area 3. No option is
selecred if the value is SFF,

30D66 Flag to indicate that the fire bution

has been pressed. This is reset from 1

to () when the signal is acknowledged.

SYS called for a cold start only after

RUN/STOP and RESTORE have

been pressed at the same fime.

3304E This routine clears the input window,
Area 4.

330D6 Forces Avea 1 to display the current
character held in the accumularor. It
also updates Areas 2, 5, & and 7

33000

LISTING

accordingly. From Basic this is called

¥
SY¥S DEC(™30D6"),5p
where sp is the screen poke value for
the character to be displayed,
This inverts the pixel at the location
specified by the accumulator (column)
and the X register (row). From Basic:
SYS DEC(33260%),c,r
where both variables are within the
range fero (0 Seven.
Over-writes the RAM characters with
the ROM ser.
WARM START. This is the call for
restarting the editor when re-entering
from a user-defined option. Before
calling this address remember to reset
any windows that may have been used,
especially Area 4.

The following commands only
affect the character indicated by
Area 5. Any other characters which
need to be altered must first be
called to the screen by the routine at

$30De6.

$32D5 Clears the character in Area 1.

S32EC Inverts the current character.

3306 Mirrors the bottom half of the current
character into the top area.

$332D Mirrors the top of the current charac-
ter info the bottom haif.

353354 Flip the character in the horizontal

53384 90 degrees.

plane.
$33D7 Mirrors the vight half of the character

53260

33662
3382F

Rorates the character by

onto the left side.

B340E Mirrors the left side of the character
onto the right half.

83445 Flips the character in the vertical

plane,
53640. Copies one character from ROM inro
the current RAM slot.

When the End Editor option is
used, the pointer remains operative
and can be used in the user-defined
function.

Redefining characters can be en-
joyable and satisfying, the 128 Font
Editor can increase the enjoyment if
it is used wisely.

Table I: The Function Menu

COMMAND FUNCTION

LOAD Loads a font from
disk after allowing its
name to be input via
Area 4. The fonr is
placed into the RAM
locations for the cur-
rently selected char-
acter sef,
The current character
set is saved fo disk
after its filename is
input through Area 4.
This replaces all of the
current RAM char-
acters with a copy
of the corresponding
ROM set

SAVE

NEW ALL

Area I - displays an enlarged pixel map of the
current character. By moving the pointer onio
one af the pixels and pressing the fire burton,
the pixel is inverted. In other words, a pixel will

be rurned on if it is off and vice versa.

Area § - a similar colour function to Area 4 but
this time the foreground is affected. It is also
this area which displays the current character

at its normal sige. ————_____________

Area 2 - contains the current hexadecimal
values of all the rows of the character in Area 1.
This facility allows the user to enter a hexadeci-
mal digit which is automatically poked into the
mrre.r{mnd:'ng character row. If, for example,
the ‘F' key is pressed when in this mode, the
selected nybble of the current character row
would be fully set (%I1111). Such an alteration
would be reflecied by the turning on of all the
corresponding pixels on the Area I pixel map.

Area 3 - main meng window which is subdivid-
ed into twenty options in two banks of ten. The
pointer can be moved up and down the options
until the desived action is highlighted. When
the fire button is pressed, the option is executed.
The first menu also shows whick of the two
character sets is currently on display and the
Sinal option swaps one menu for the orher.

Area 6 - displays the hexadecimal value of the
screen poke for the character displayed in Areas
1 and 5. The value can be changed in the same
way as the hexadecimal value in Area 2 and the
corresponding character will appear in Areas 1
and 5 ready for editing.

Diagram I - The Screen Layout
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Area 7 - has three elements. The central section
shows a portion of the current character set
which surround the character shown in Area 1.
Two mid-line markers indicate which of these
characters is currently displayed. By clicking
the fire button on the arrow indicators at each
side of the window the row can be scrolled
backwards and forwards to select a new charac-
ter for editing.

%

Area 4 - serves as the command line but can
also be used to change the background colour.
When an input is reguired, a prompt appears in
this zone and the response is displayed as the
characters are typed in.

To change the colour, the pointer is moved to
this zone and, each time the fire button is
pressed, the background is cycled on 1o the next
of the sixteen colours in the range.
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LISTING

NEW ONE The character corre-
sponding to the cur-
rent RAM characrer
gﬂ transferred from

COPY CHR Replaces the current
character with the one
whose screen poke
hexadecimal value is
specified in the input
window.

SWAP CHR Behaves in a similar

- way to COPY CHAR
bur the rwo character
apes are swapped.

ROM/RAM CHR SET The characrer set used
to form the editor
screen display is tog-

d between  the
ROM and the RAM
Sets,

Ist/2nd CHR SET Toggles between the
first and second char-
acter sets,

END EDITOR Returns control to the

Basic mode from
which the editor was
entered.

OTHER OPTIONS Selects the second set
of menu options.

Table 2: The Manipulation Menu
COMMAND FUNCTION

MIRROR P Mirrors the bottom four
lines of the character in the
top four lines.

MIRROR DOWN The reverse  procedure
of the MIRROR UP
wnction.

MIRROR RIGHT Takes a mirror image of
the four right-hand co-

fumns and copies them into
the left four columns,

MIRROR LEFT  Has the reverse effect of

the MIRROR RIGHT

Sfunction.

FLIP VERT The current characier is
laterally reversed. ]

FLIP HORZ Inveris the current
character.

ROTATE Rotates the current charac-

ter through 90 degrees. Re-
peatedly select rhis option
to rofate through 180 and
270 degrees.

INVERT Each pixel is reversed out
so that any on pixels are
turned off and vice versa.

CLEAR The current character is
erased.,

MAIN MENU  Selects the function menu.

PROGRAM: 128 FONT EDITOR

S GRAPHIC1,1:REM MOUE BASIC AB
OVE ™M.CODE

& GRAPHICE,1

10 DATA 3000

20 DATA 4C,024,30,20,Ad,28,80,0
3,30,20,62,36,A9,20,80,03,30, 2
@;62,36,052A

3@ ODATA AD,2C,0A,29,F0,09,08,8
D,2C, @A, A2, 00, B0, 00, 3C, S0, 00,0
4 ED,00,05C9

4@ DATA 30,50,0@,05, 80,00, 3E, 8
D,@@,e6,EBD, 20, 3F, 90, 00,07, B0, @
@,3A, 30, 8581

Se DATA 8@,eC,ED,ee,3E,S0,00,0
0,EB,D2,D8,AS,2E,20,02,FF,20,0
@,@C, 4C, 875C

E@ DATA 2F,38,AE,95,30,E8, EQ,1
@,0e,02,A2,0Q,EC,S7,30,F0,F4,8
E,SE, 38,0812

78 DATA BA,48,A2,D8,86,FC,a2,0
@,86,FB,AR,20,91,FE,C8,00,FB, E
6,FC,AG, 0038

8@ DATA FC,E@,DC,DQ,F1,E8,84,8B
0,BE,3@,20,02,FF,E@,90, 5, 1C, 8
F,SC, 1E, BBSS

9@ DATA 1F,9E,B1,35,96,97,98,85
8,9A,98,01,08,AE,97,30,E8,E0, 1
@,D2, @2, @968

180 DATA A2,B0,EC,SE,30,F0, Fu,
8E,21,D@,8E,97,30,60,A2,C2, 86,
FB,AZ,06, BAFS

112 DATA B6,FC,AZ,00,A0,00,A9,
2e,91,FE,CB,CO,@8,00,F3,AS, FB,
18,69, 28, PABE

12@ DATA BS,FB,AS,FC,E9, 00,85,
FC,EB,EB,®5,08,E3,50, 80,50, 26,
48,20, FB, BB3E

13@ DATA 3@,8D,62,06,8E,E3,06,
68,48,20,10,31,68, 18,69, F8, A0,
0@, 99, 4D, PE94

14@ DATA ©7,18,59,01,C8,C0, 11,
0e,Fs,60,18,48,20, 05, 31, AR, BB,
44, 4/, $A, BEED

150 DATA 4A,29,0F,C3,0A,90, 02,
ES,39,63,30,50,20, 15, 31, 4C, 31,
31,AE, 03, P5CH

160 DATA 3@,86,FC, A2, 00,85, FO,
AZ,03,18,0n,26,F0,CA, D@, F, B85,
FB,AS,FD, 0876

17@ DATA ES,FC,85,FC,E0, A2, 04,
8E,4F, 31,42, A4, BE, 4E, 31, A0, 00,

e

AZ,00,B1,893C
168@ ODATA FEB,30,88,31,F0,05,A89,
AQ,4C,40,31,A9,20,90,E4, 05, E8,
EQ,08,00,03E8
19@ DATA EA,AD,4F,31,80,6E,31,
AD,%E,31,80,60,31,81,FE,20,FB,
3Ja,48,8n, 23963
E@@ DRTA A2,0@0,48,68,90, EC, 85,
CA,EQ,Q0E,D0,F7,A3,28, 18,60, 4E,
31,80,4E,@BEQ
218 DATA 31,80,83,EE,4F,31,C8,
Ce,¢8,00,B5,60,80,40,2@, 10, 28,
24,@2,21,86A7
22@ DATA 48,8/ ,48,A0,50,06,20,
16,31,68,18,65,FB,B5,FE, 90, B2,
EB,FC,EE, PECDO
£23d@ DATA AA,BO,BH,31,A2,00,41,
FB,B1,FB,n0,50,065,4C, 1@, 31,C3,
2a,FB@, 20, BBFa
24@ DATA 18,0A,A8,B8,88,B89,C7,
31,48,B9,C6,31 ,48,6@,F7,34 57,
35,61,3E, @879
250 DATA 9F,36,085,37,52,37, A5,
37 .08,37 28,38, A2, 22, 86, FD, A2,
32,86, FE,0BB7
26@ DATA a2,DF,B6,FB,A2,04,86,
FC,AR3,0A,48,A8,80,B1,FEB, 48,81,
FD,91,FB,@BF3
£7@ DATA 6B,91,F0,CB,CE,RE, 00,
Fl,AS5,FB,1H,63,28,85,FB,. 90, 02
EE,FC,AS,08CEF
280 DaTA FO,18,52,0E,85,FD, 90,
@z ,E6,FE BB, 18,69,FF, 08,02, A0,
21,32,43, 0A57
232 DmaTA @1,BD0,21,32,60,00,20,
@D,93,12,12,0F, 12,20, 15, 10, 20,
cb,20,20,0281
Je@ DATA E20,00,09,12,12,0F, 12,
20,04,.@F,17,0E,20,20,20, 00, 05,
iz,12,@F,@17C
3l@ DATA 12,20,12,05,07,88, 14,
2@,20,80,e9, 12, 12, 8F, 12,20, oC,
05,06, 14,0156
J2@ DATA 20,20,20,08,0C, 23, 18,
£0,08,0F, 12, 1A, 20,20, 20, 20, 28,
@6,8C, 03, 01a9
332 DATA 1@,20,15,05,12, 14,28,
20,20,20,20, 12, 0F, 14, 01, 14, 05,
£@, 20,20, 01CA
34@ DATA 20,20,c20,20,20,083,8C,
@5,01,12,20, 20, 20, 2@, 20, 20, 20,
£@,20,09,01F0
3S@ DATA BE, 16,05, 12,14, 20, 20,
20,20,20,20,20,A0,80,81,89, 8E,

" 530 DATA FE,ES,EQ,04,D0,EC,C8,

AQ, BF, 9@, BSB3

35@ DATA S4%,89,8F,8E,S3,A0,C9,
@a,00,83,4C, D8, 31, 18, @A, AR, B8,
88, B3, C4, P9BF

370 DATA 32,48,B9,C3,32,48,60,
@5,33,2C, 33,00, 34, 05, 33,53, 33,
Y4 34 B3, 0632

380 DATA 33,04,32,ER, 32,A0, 50,
@6,2@, 16,31,A0, 20, 98, 91,FB,CH,

Ce, 08,00, @8F1

39¢ DATA FS,AD,S5D, 06,20, 10, 31,

6@,AD,SD,06,20, 16, 31, A0, 00, B1
FB,43,FF, @705

40@ DATA 81,FE,CH,C@,08,00,FS,
AD,50,06,20, 10, 31,602, AD, SO, 06,
2@, 16,31, 0823

418 DATA AG,O4,A2,03,88,FD,B1,
FB,B84,FE,A4,FD,91,FE,EG, FE, B8,
4,FD, A4, BDB8

42@ DATA FE,S8,CS,08,D0,EC,AD,
50, 06,20,1@, 31,60, Al, S0, 86, 20,
16,31,A2, 0800 °

432 DATA @%,A0,03,86,FD,B1,FR,
84,FE,A4,F0,91,FB,C6, FE,CB, BY,
FD, A4, FE, BE34

44@ DATA 98,CS,FF,DO,EC,AD, S0,
@6,2@,10,31,60,AD, S0, 06,20, 1E,
31,A0,00, 0804

45@ DATA AZ,07,86,FD,B1,FB,48,
84,FE,A4,FD,B1,FB,85,FD, 68,91,
FB,AS,FD, BEQ7

46@ DATA 84,FD,A4,FE,91,FB,CE,
FO,C8,C0,04,00,E3,AD,SD, 86, 20,
1@,31,E0, DEBR

470 DATA AD,SD, 06,20, 18,31, A2,
@2,8a,S0,CF,33,E8,EQ, 08, DD, FB,
AZ, 00,80, 091C

480 DATA ©0,B1,FB,3D,E88,31,F0,
@s,BS,C7,33,18,70,CF, 33, 90, CF,
33,C8,C0, @AGD

43¢ DATA ©8,00,EA,ES,EQ,08,00,
E3,AQ,00,B9,CF,33,91,FB,CB,CO,
@8, 0e, FE, 8CB2

S0@ DATA AD,SD,05,20,10,31,50,
®1,02,04,08,10, 20,42, 80,00, 10,

@@,E3,0F 0302

S1@ DATA 11,31,C7,AD,SD, 06,20,
16,31,A@,00,B1,FB, 29, F@,S1,FB,

C8,C0, 08,0901

SE@ DATA DO,FS,A0,00,AZ,00,E1,
FE,3D,88,31,F@,08,80,C7, 33, 18,
71,FB,91,0AGD

Ce,e8,De,ES,AD,SO, 06, 20, 10, 31,

-
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LISTING

>

6@, A0, 50, 0AA3

54@ DATA 06,20, 16,31,80,00,EB1,

FEB,29,0F,31,FB,C8,CA, 88,00, FS,

AB, 00, A2, 0914

SS@ DATA @4,B1,FE,30,88,31,F0,

@8,BD,C7,33,18,71,F8,91,FB,E8,

ED, @8, 00, 0B2S

56@ DATA EC,C8,C0,08,D0,ES,AD,

5D, @6, 20, 1@, 31, 6@, A2, 08, BA, 90,

CF,33,EB, @SES

57@ DATA EQ,08,D00,F8,AR,50,08,

20,16,31,A0,00, A2, 00, B1,FB, 30,

B8, 31,F0, BBFE

S8P DATA Of,BS,CF,33,18,70,C7,

33.99,.CF,33,EB,EQ,88,08,EA,CB,

Co, 08,00, 2A03

58P DATA E3,A@,0@,BS,CF,33,91,

FB,CB,Ce,®8,De,F&,AD, S0, 26,20,

1@,31,60,29F1

60@ DATA 18,A2,11,A0,1A4,20,F0,

FF,B@,A2,00,A9,20,90,EC, 34,E8,

E@,®B, D0, @9BF

612 DATA FB,A2,00,85,FB,20,E4,

FF,F@,FB,48,A9,07,20@,02,FF,68,

C3,@0,Fa, BCae

520 DATA 1A,C9,14,F@,17,C9,23,

s@,EB,C3, 78,B@,E4,A4,FB,EG,F8,

99, EC, 34,0C73

63@ DATA 20@,02,FF,CO,0A,90,06,

60,A4,FB,F@,D1,C6,FB,A3,80, 20,
""B2,FF,AS, @082

64@ DATA 2@,2e,02,FF,AS,SD, 2,

D2, FF,AS,20,88,99,EC, 34,4C, A1,

34,46, 2F, @3E7

650 DATA 29,20,2e,20,20,20,20,

20,20,20,20,20,20,88, 34, 42,00,

BO, AE, 35, @49E

66@ DATA 2@,02,FF,EB,EQ@,17,00,

F5,1B,A2,13,A0, 1A, 208,F@,FF, 20,

81,34,A8,0AE8

672 DATA 00,20,90,FF,A9,00,A2,

EA,AB, 34,20, B0, FF,A3, 08, AZ, 08,

AQ, 08, Cc0, @BB4

EB@ DATA Ba,FF,AS,00,A2,00,AC,

@3,30,20,D05,FF,B@,27,A0,50, 26,

20,10,31,07FF

690 DATA 6@, 18,A2,15,A0, 10,20,

F@,FF,A2,00,B0,53, 35,20, 02,FF,

ES,EQ,0S, 2940

7@@ DATA DO@,F5,E0,45,52,52,4F,

52,20,88, 34,A2,00,B0,C6, 35,20,

pD2,FF,EB, @9BE

718 DATA E@,17,00,F5,A2,13,R0,

1A, 18,20,F0,FF,20,91,34,A9, 00,

20,9@,FF, 096F

720 DATA A9,00,A2,EA,A0, 34,20,

BD,FF,AS,00,A2,08,A0,01,28, BA,

FF,AE,03,0970

73@ DATA 30,BE,FC,A2,00,86,FB,

AS,FB,A2,00,AC,23,30,C8,C8,C8,

C8,CH,CB, 0BAA

74@ DATA CB,CB,20,D8,FF,B2,SE,

aD,50,06,20, 10, 31,60, 208,20, 20,

4C,4F,41,870A

758 DAaTA 44%,11,30,90,90,90, 90,

90,46, 4F ,4E, 5%, 20, 4E, 41, 40, 45,

20,202,220, 0608

76@ DATA 22,53,41,56,45,11,30,

8D, 8D, 8D, 8D, 8D, 46, 4F , 4E, 54, 20,

4E, 41,40, 0741

77@ DATA 45,20,20,20,20,43,4F,

S@,59,11,90,90,90,90,90,90,43,

4B8,41,52, 0600

780 DATA 41,43,54,45,52,20,11,

8D, S0,90,90,90,90,90,90,90, 90,

4F 55,40, @8B2

798 DATA 42,45,52,20,24,20,20,
20,40, 4F , 56,45, 11, 90, 80, 90, 80,
90, 90,43, @EB6

BOE DATA 48,41,52,41,43, 54,45,
s2,2@,11,90,90,90,90,90,90,90,
80, S0, 90, GBSO

B1@ DATA 4E,55,40,42,45,52,20,
24,11,2@, 20,45, 4E, 54,45, 52, 20,
41,90,90,08577

82@ DATA 5D, S0,80, 90,50, 80, 80,
11,48,45,58,49,44,45,43,48,40,
41,4C, 80, PE1E

83@ DaTa S5D,5D,S0,30,50,30,50,
11,4E, 55, 40,42, 45,52, A0, 02, FF,
48, A9, 01, @8C3

840 DATA BD,@@,FF,As, 08,85, FE,
aD,@3,39,18,69, 80,85, FC, A2, 02,
85,F0,AD, GALF

BS@ DATA @3,3@,85,FE, 18,69, 08,
AR,A@,20, B1,FE,S1,FD,CE,00,F9,
EE,FC,EE,@C1C

BE@ DATA FE,E4,FE,D®,EF,E8,80,
@e,FF,n0,50,96,208,18,31,60,A0,
5D, 86, 48, 9BEC

872 DATA 2@, 16,31,A5,FC,E9,EB0,
85,FE,AS,FB,B85,F0,AD, 0@, FF, 48,
A9, @1,80,0aF1

880 DATA @@,FF,AQ@,00,B1,FD,91,
FE,C8,Ce,e8,D@,F7,68,80,80,FF,
68,20, 10, 8ABC

B30 DATA 31,E0,20,AE,30,20,88,
34,m@,00,89,34,36,20,02,FF,C8,
Co,2E,00, DBAS

Sg@ DATA FS,20@,E4,FF,FQ,FB, a2,
@@,DD,FE,36,FQ,08,E8,EQ,10,00,
F5,4C,E1,@051

912 DATA 36,6@,30@,31,32,33,34,
35,36,37,38, 39,41, 42, 43, 44,45,
45,206,868, 04ED

920 DATA 34,482,00,B0,DE, 35,20,
De,FF,EB,E@,28,D@,FS,20,E1, 36,
e, D2, FF,BE77

930 DATA BA,DA,0A,08,04,85 FO,
28,E1,35,20,02,FF,BA,05,F0, 20,
16, 31,85, 087F4

S4@ DATA FB,48,A5,FC,48,A0,50,
26,22, 16,31,68,85,FE 68,85, F0,
AD,2@,El,23C3

9s@ DATA FD,S1,FB,CB,CR,@8,D,
F7,A0,5D,06,20,10,31,60,20,88,
34,A2,00, 0S2F

SE@ DATA BOD,®S,38,20,02,FF,E8,
E@,28,00,F5,20,E1,38,20,02,FF,
BA,0r, @A, BAEB

97@ DATA @aA,0A,85,FD,20,E1, 36,
2@,D2,FF,BA,05,F0,20, 16,31,A5,
FB,48,A5,093E

98@ DATa FC,4B,AD,S5D,06,20, 18,
31,e8,85,FE,E8,85,F0, A0, 00, B1,
'FB,48,B1, 0305

Ss@ DATA FD,S1,FB,EBB,81,FO0,CH,
Ce,?8,00,F1,AD,S0,06,20, 18,31,
6@,A0,2C, 8A7A

1008 0ATA OR,29,0C,C5,04%,08,15
,AD,2C,BA,29,F3,09,08, 80, 2C, 2A
,a0, 01,05, 0647

101@ DATA 29,B80,09,01,80,01,05
,6@,aD0,2C,0A,29,F3,08,04,80,2C
,@a,aD0, D1, 06C3

1222 DATA ©S,29,8@,03,0F,8D,01
,@5 EB0,AD,2C,2a,29,02,F0,23,A9
,BE 2@, 02,0603

193@ DATA FF,AZ2,00,ED,F8,05,29

.80, 1D, 26, 38,90, F8, 05, E8, EQ, 83

,D@, F@,AS, @A4D
104@ DATA 20,8D,03,30,AD,SD, 086
,20,1@,31,60,A3,0E, 20,02, FF, A2
,00,BD,F8, @7E@
185@ DATA ©S,29,8@,10,29,38,90
,FB,05,E8,EQ, @3, 00,F0, AS, 28, 80
,@3, 30, A0, @88F
1060 DATA SD,08,20,10,31,60,31
.13,14, 32, 0E, 04,658,568, 60, AE, 56
,@0,F@,FB, @SFC
1@7@ DATA AD,ES,@0,CS,FF,FB,1B
,48, A0, 00, 8C, 66, 80, 20, AE, 30, 6B
,AE, 21,32, 040
1280 DATA 0O,B6,20,B4,31,4C,2F
,38, 20, AE, 32,4C,2F, 38,AD,63,@D
,AC,B4,80, @678
18S@ DATA CS,0Q4,9@,22,C9,eC,BQ
,1E,C@,24,9@, 1A,CO, @C, B0, 16, 88
BB, 88,88, 2842
1192 DATA 84,FEB,AS,FEB,18,69,FC
,20,80, 31,A0,00,8C,56,0D,4C, 2F
,38,C9,@4,9830
111@ DATA 8@,17,C9,07,B0,13,C0
,@E,90,0F,C0,11,80,@8, 20,52, 30
,AD,@0,8C, 0701
112@ DATA 66,00,4C,2F,38,C9,1A
,9@,17,C8,25,6@,13,C0,11,90, OF
,C®, 16,80,0757
113@ DATA 0H,20@,98,30,A2,00,8C
0B, 00, 4C.2F,.38,C8, 02,98, 10,9
,05, 80,19, BESY4
114@ DATA CO,14,90,15,C0,17,B0
.11 ,EE,50,06,A0,50,06,20,05, 3@
,AB, @0, 8C,B7C4
115@ DATA 66,0D,4C,2F,38,C9, 16
,9@,1D0,C9, 19,80, 19,C0, 14,90, 15
,C@,17,B88,075D
116@ DATA 11,CE,SD,@6,AD,SO,06
,20,06,30,A0,00,8C,66,80,4C, 2F
,38,C9, 10, @6A3
117@ DATA 8@,23,CS,12,B0,1F,CO
,04,90,1B,C0,@C,B0,17,18,69,F0
,BB8, 88,88, 2868
1180 DATA BB,85,FB,98,A6,FB,20
,42,39,A9,00, 80,56, 00, 4C, 8F, 38
,C9,0A,90, 0898
119@ DATA 1A,CS,0C,E0,16,CO,0F
,9@,12,C0, 10,80, 0E,18,69,F6,20
,70,38,80,07A1
12e@ DATA 20,BD,E6,®D,4C,2F, 38
,4C,2F,38,48,8A,48,20,CE, 36, B6
,EE,nD,5D,0732
1212 DATA @E,2@,16,31,68,00,19
,68,A8,A5,FE, A, 04,0A,0R,85,FE
,B1,FB,28,07F1
1220 DATA OF ,0S,FE,91,FB,AD,SD
,0E,20,D6,30,60,68,A8, B1,FB,23
,F@,05,FE, 2a0C
123@ DATA S1,FE,AD,SD, 06,20, 06
,30,60,48,20,CE,36,86,FE,AS,5D
,B85,FB,A3,0A41
1240 DATA ©G,BS,FC,GB,AA,AS,00
,48,E0,00,00,08,4C,53, 39,00, 00
,00,00, 00, 06EA
1250 DATA 00,00,00,00,00,00,00
,00,00,00,00,00, 0@, 00,00, 08, 00
,00, 00,00, 0000
126@ DATA @0,00,00,00,00,02,00
,00,00,00, 00,00, 00,00, 22, 20, 00
,00,20,00, 0000
1278 DATA 0Q,00,00,00,02,22, 20
,02,00,00,20,00,02,20,00, 20,20
,20,020, 00, 2000
12EB@ DATA O00,00,00,90,90,99,0d
,20,00,00,00,00,00,00,00, 00,00
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, 00, 00, 00, 0000

1290 DATA 20,00,00,00,00,00,00
,@0, 00, 02, 22, 00, 00, 00, 20, 00, 00
, 00,00, 00, 0000

1322 DATA aZ2,4@,CA,ED,E7, 00,30
,00,0E,EQ, 00,00, F5, AD, 04, @A, 25
,FE, BD, 0%, 08SC

131@ DATA @A,AD,15,D00,29,FE, 09
,@1,80,15,00, A3, SE, B0, 00, D@, BD
,01, D0, AD, @BAE

1320 DATA 1@,00,29,FE,80,10,00
,A9, 38,8D,F8, @7, A2, F1,80, 27,00
,AD, 14,03, 09C3

1330 DATA BOD,5F,0D,AD, 15,083,080
,6@,00,78,A9,52,8D, 14, 03, A9, @C
,B0, 15,03, 0629

134@ DATA S5B8,60,AD0,ES,00,C9, FF
,F@,03,20, 38, 80, AD, 00, OC, AA, 29
,81,00, 29, 2820

135@ DAaTA AS,FC,18,6D0,01,00,80
,@1,00,8a,29,02,00, 03, A9, 04, 18
,60,01,D00,07EA

136@ DATA BD,01,D0,8A,29, 04,00
,13,A3,FC, 18,60, 00, D@, B0, @@, D@
,B0,08,AD, 2BBY4

1370 DATA 1@,D0,49,01,BD0,12,00
,BA,29,08,00,13, A9, 04, 18,60, 20
.00, 80,00, @6CY

1380 DATA 00,9@,08,A0,10,D00,49
,@1,80,10,00,8A,48, A0, 20, 08, 4A
,AA,AD, 10, BBAC

1390 DATA OB@,29,01,F0, 05,8, 18
,69,80,AA,8A,4A, YA, 18,59, FD, BO
,E1,00,AD, 28GR
‘1400 DATA ©1,00,4A,4A,18,69,01
,4A,18,69,F3,80,62, 00,68, 29, 10
,00,4E, AE, 0714

1418 DATA EE,@D0,00,1@,AD0,E1,@0
,CD,63,0D, 00,08, AD, 62, @0, CO, 64
,@D,F®,11,@7DE

1420 DATA AD,E1,0D,80,63,00,AD
,62,0D,8D, 64,00, AS,81,80,66, @D
,AD, 61,00, BEF7

1430 DATA C9,25,B@,19,C8,17,90
,15,AD,62,0D, 18,69, FB,CS3, @A, EQ
,@B,69,01,07CC

1440 DATA BD,ES,00,20,38,00,4C
,SC,@0,AS, FF, 80,65, 80, 4C, 5C, 80
,A2,00,8E, PEAS

1450 DATA 63,0D,AQ,00,8C,654%,0D
,4C,01,8D,EA,EA,AD, BE, 84, B2, AD
, @4, 84, B3, 0BAR

146@ DATA AA,AS,28,18,65,B2,90
,02,E6,B3,85,82,CA, 00, F2, AB, OE
,A9,B0,18,2R87

1470 DATA 71,B2,91,B2,88,00,FE
,6@,EC,5F,00, 00,00, 00,00, 00, 00
,FF,00,C0,07AB

1480 DATA 00,00,E0,00,00,EQ,00
,@2,70,18,00,70,FE, 00, 78, EF, 00
,3F, 77,00, 8506 :
148@ DATA 3B,E1,80,30,80,C0,10
,BD,Ce,1C,78,EQ, 10,F7,EQ, @8, EF
,F@,@F , DF , @AD3

15@@ DATA FQ@,@7,1F,F8,07,CF,FB
.03 ,EF ,F@,01,F7,E@, @0, FF,C0, 00
,7F, 00, 80, @904

151@ DATA 1C,02,00,00,00,00,00
,00,00,00, 22,000,292, 22, 00, 02, 0O
.00, 00,80, 001C

1520 DATA ©22,002,00,00,20,00,20
,00,00,00,00,00, 20,00, 00, 00, 00
,00,00, 00, 0000

1532 DaTA ©0,00,00,00,00,00,00
,02,00,00, 202,00, 20, 00, 00, 0, B0
.00, 20,00, 2000

1542 DATA ©@,00,00,00,00,00,00
,02,00,00,00, 22,00, 20, 00, 00, 00
,00,00,00, 0020

155@ DATA @@,22,00,00,00,00,00
,00,00, 00, 00, 00, 20, 20, 20, 20, 20
,208,20,20, 2100
156@ DATA 20,20,20,20,20, 20,20
,28,20,20,20, 70, 20, 20, 20, 20, 20
, 208,20, 20, 0280
157@ DATA 20,20,28,20,20, 20, 20
,20,20,20,20,20,20, 70, 40, 40, 40
, 40, 40, 48, 2390
1582 DATA 4@,40,48,4@,40,40, 72
40,140,490, 4@, 40, 4@, 72, 40, 48, 40
, 40,40, 40, 0564
1590 DATA 40,40,40,40,40,40,40
,40,4@,40, 6E, 20, 20, 50, 78, 40, 40
, 40,42, 40, 8538
1600 DATA 4@,40,40,40,40,5E,60
,1@, 4@, 40, 40, 40, 6E, S0, 70, 40, 40
, 4@, 4@, 40, 0506
1610 DATA 40,40,40,40,40, 40, 40
,4@,40,E6E,50, 20, 20,50, 50, 20, 20
, 28,20, 20, 04AS
1620 DATA 2@,20,20,20,20,60,40
,'4@,40,40, 4@, 6E, 50,50, 50, 20, 20
,20,0F, 18, 0451
1838 DATA 14,09,0F,0E,13,20,20
,20@,20,5D,5D, 20, 20,50, 50, 20, 20
, 20,28, 20, 0321
1642 DATA 20,20,20,20,20, 30,20
,2%,38,30,20,50,50,50, 68, 40, 40
40,40, 40, 0463
165@ DATA 4@,40,40,40,40, 40,40
,40,40,73,50, 20, 20,50, 50, 28, 20
, 20,20, 20, 04Aa
1660 DATA 20,20,20,20,20,3D, 20
,24,30, 3@, 2@, 50, 50,50, 50, 2@, 0C
,@F , 01,04, @355
167@ DATA 20,20,20,20,20,20,20
,20,28,5D,5D, 2@, 20, 5D, 5D, 20, 20
,20,20,20, 0374
168@ DATA 20,20,20,20,20,30,20
,24,3@,38,20e,50,50,50,50, 20, 13
,@1, 16, 85, 8354
1690¢ DATA 20,20,2e,20,20,20,20
,20,20,50,50,20, 20,50, 5D, 20, 20
B0, 20,20, 0374
1780 DATA 20,20,22,20,20,30,20
,24,30, 32, 2@,50,50,50,50,20, @F
,05,17,20, @37F
171@ DATA @1,0C,0QC,20,03,08, 12
,13,20,50,50,28,20,50,50, 20, 20
208, 20,20, 220D
1720 DATA 20,22,20,29,20,30,20
,24,38,30,20,50,50,50,50, 22, OF
,85,17,20,837F
173@ DATA ©F,OF,0S,20,03,e8, 12
,20,20,50,50,20,20,50,50, 22, 20
,20,20,20, 02F3
1748 DATA 20,20,20,20,22,3D,20
,84,30,30,2e,5D,50,50,50, 20, 83
,OF 10,19, 2370
175@ DATA 20,01,20,03,08,12,20
,20,20,5D,50,20,20,50,50, 20, 20
,20,20,20,0312
176@ DATA 20,20,20,20,20,30,20
,24,318,30,20,50,5D,50,50,202, 13
, 17,01, 10,0370
177@ DATA 20,1%,17,0F,20,03,08
,12,13,5D,5D,20,20,50,5D, 20, 20
, 20,20, 20, 02FE
17680 DATA 20,20,20,20,29,30,20
,24,30,30,2@,50,50,50,50,20, 12
,01,00,20, 0375
179¢ DATA ©3,@8,12,20,13,05, 14
,20,20,5D,5D,20, 20,50, 50, 20, 20
,20,20,20, 82FD
180@ DATA 20,20,20,20,20, 70,40
,40,4@,4@,4@, 70,60, 70,50, 2@, 31
.13, 14,20, 84AC
1810 DATA ©3,08,12,20,13,05, 14

,20,20,5D,50,20,20,50,60, 72, 40
40,48, 72, 8411

1820 DATA 40,40,40,40,4@,70,70
40,442,409, 40, 4@, 40, 5E, 50, 20, 05
,2E, 84,20, B4CF

1832 DATA 05,084,089, 14,0F, 12,20
,2@,20,50,50, 20, 20,68, 6E,50, 20
,20, 22,60, 2344

1842 DATA 40,40,40,40,40,5E,5D
,@0,13,0F, 06, 14,20, 50, 50, 70, 05
, 04,09, 14, 0374

185@ DATA 20,0F,10,14,09,0F, OF
,13,20,50,50, 2@, 20,50, 50, 50, 20
,20,20, 30, 035A

1B6@ DATA 20,24,32,30,20,50,50
,06,0F,0E, 14, 20, 2@, SD, 60, 40, 40
40,40, 40, 0401

1870 DATA 4@,40,40,40,40, 40,40
,'40,4@,70,50, 20,20, 50,50, 50, 20
,20,20, 70, 2541

1880 DATA 4@,40,40,4@,4@,70,5D
,05,04%,83, 14, OF, 12,60, 40, 40, 6E
70,40, 40, 04AC

1832 DATA 4@,40,48,40, 40,40, 40
,'10,4@,6E,SD, 20,20, 50, 50, 60, 40
, 40,40, 70, @5AF

1902 DATA 70,40,40,4@,EE,78,7D
,B2,13,20,0A, 15, 0C, 83, 01, 8E, 50
,50,20,28, 2403

1912 DATA 20,20,20,28,20,20,20
,2@,20@,50,50,20,20,50,60, 48, 40
40,40, 40, 0424

192@ DATA 71,40,4@,4@,73,50, 2D
,01,03,0E,09,0E, 14,0F, 13,08, 50
,50,20, 03, @34F

15932 DATA 31,32,38,20,04,09,13
,03,20,50,50,20,20,68,40,48, 48
J40, 40,40, @3E3

1542 DATA 4@,40@,40,40,7D0,60,40
40,490,408, 48, 408, 48, 42,48, 48, 7D
,5D,20,20, 2584

1950 DATA 1B,05,12,13,09,0F, @F
,20,208,50,50,20, 208,50, 7@, 42, 72
,40,4@, 40, @30F

1962 DATA 4B,40,40,40,40,72,40
40,40, 40,40 ,40,40 , 48, 72, 40, BE
,50,20, 28,0577

157@ DATA @3,25,20,20,31,39,38
,37,20,50,50,20, 20,50, 50, 3C, 50
,18,18,1A,83FD

1380 DATA 1B, 1C, 1D, 1E,1F,20,21
,22,23,24,25,26,27,28,50, 3E, 50
,50,20,20,036A

1930 DATA 20,20,20,20,20,20,20
,28,208,50,50,20,20,5D,60,48, 71
40, 40,40, 0455

2002 DATA 40,40,40,40,40,71,40
L 40, 40,40, 40,40, 40,40, 71,40, 7D
,60,40,40, @5CC

2010 DATA 40,40,40,40,40,40,40
,4@,48,70,50,20,20,60,48, 4@, 40
,40,40, 40, 0547

2020 DAaTA 40,40,40,40,40,40,40
,42,42,42,40, 40, 40,40, 40,40, 40
\4@, 48,40, 2500

2832 DATA 40,4@,40,40,40,40,40
,48,40,42,70,20, 20, 20,20, 20, 20
,20,20,208,0410

204@ DATA 20,20,20,20,20,20,20
,20,20,20,20,20,20,20, 20,20, 20
, 20,20, 20, 82680

2050 DATA 20,20,20,20,20,20,20
,20,20,20,20, 70,00, 09, 00, 00, 00
,00,00,02, 2180

2068 DATA END

E3995 PRINT”"DaTA ERROR IN LINE
"PEEK(E5)+255%PEEK(EE ) : END
63995 LOOP: INPUT"FILENAME FOR
SAVE: "; N%: BSAVECNS) , B@, P(S)TOP
¢EJ:END
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GTX

Supercharge your Basic programs by converting them

to pure machine code

Il:e GTX Compiler is designed to
convert a Commodore 64 program
written in Basic into high speed,
machine code. This code makes calls
to standard functions stored in
memory, called the run-time library
which means that the compiled pro-
gram is shorter because frequently-
used routines such as add or subtract
can be stored as subroutines.

Before using GTX, the program
to be compiled must already be
saved on tape or disk. When the
compiler runs, the title page will
appear and three prompts for inputs
given in sequence.

The SOURCE NAME is the
name of the Basic program to be
compiled. If using tape, press
RETURN to load the program.

The OBJECT NAME is the
name that the compiled program
will be saved under. If using tape,
RETURN will cause the program to
be saved without a name.

SIGN SPACE refers to the print-
ing of numbers. In Basic a number is
preceded by a sign space and ended
with a space. Pressing RETURN
will print numbers in this way. Al-
tering the Y to N will print numbers
with neither of the two spaces.

The program specified by the
source name will then be loaded and
compiling will begin. There are two
parts to this process:

PASS 1
Each command is deciphered and

"~ YOUR COMMODORE SERIOUS USERS GUIDE

the corresponding machine code is
produced. The current Basic pro-
gram line number is printed along
with the present length of the com-
piled program but, if any errors
occur, the compiler stops and the
error message is printed. The Basic
program must then be re-loaded and
modified if it is to be compiled
successfully.

Apart from errors, any number
of warnings may be given. These do
not stop the compiler since the
program can still be compiled but
the results obtained with the origi-
nal, Basic version will differ from
those in the compiled version.
Again, the original program must be
modified if the results are to tally.

PASS 2

All jumps such as GOTO and GO-
SUB have the correct addresses in-
serted and any DATA is transferred
within the program.

If compiling succeeds, then the
Basic program length and the com-
piled program length are printed
along with the following options:

R Run the compiled program
S Save the compiled program
O Output the run-time library
C Compile another program
E exit

It is advised that the program is
saved before running (option S) in
case there is a problem. If using tape,
a copy of the run-time library must

be saved directly after the compiled
program (option O). If using disk, a
single copy of the run-time library
will serve all the programs on the
disk. Finally, the compiled program
can be run using option R.

Acceptable Basic

The compiler does not accept the
full set of commands available in
Basic. Those that can be compiled
are:

PRINT (including , and ;)
POKE

PEEK

IF THEN
READ/DATA/RESTORE
FOR/NEXT
GOSUB/RETURN
GOTO

CLR

SYS

REM

AND

OR

END

STOP

There are also restrictions placed
on these commands but, although all
this seems rather daunting, most
programs require very little atten-
tion before they can be successfully
compiled.

All numbers are 16 bit un-signed
integers

This obviously means that GTX can
not be used for complex programs
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‘that require floating point numbers

but the main concept for GTX is to
transform relatively simple Basic
programs, such as games, to fast
machine code programs. This type
of program usually only requires
integer numbers so this limitation is
not a major one. The lack of nega-
tive numbers can cause problems in
converting a program that was not
specifically written to be compiled.
However, this limitation can nor-
mally be solved by changing the
style of programming to incorporate
numbers between 0 and 65535.

For example, part of a normal
Basic program consists of the
following:

10 PRINT*[CLS]"”
20 P=10*40+1024+20:D=1
30 A=P:P=P+D
40 IFP==10*40+1024+39
THEND=-D
50-1IFP<=10*40+1024
THEND=-D
60 FORB=I1TOS500:NEXT
70 POKEP,88:POKEA,32:
GOTO30
As it stands this would not com-
pile because of the negation of D in
lines 40 and 50. The possible values
for D are 1 and —1, the latter being
out of range on GTX. Therefore,
before the program could be com-
piled, a few simple modifications
would need to be made.
Lines 30 to 50 must be changed
to the following:

30 A=P:P=P-1:IFD=1
THENP=P+2
40 IFP==10*40+1024+39
THEND=1-D
50 IFP<=10*40+1024
THEND=1-D
Now the program could be com-
piled. In fact, when it was compiled
it ran 36 times faster than the
original.

Variables can only be single letters

This can cause problems if the origi-
nal has a large number of variables.
To assist with this problem there is a
single array available, Z, which is
pre-dimensioned to 64 elements, ie.
Z(0) to Z(63). The DIM in the
original program is not required by
GTX but if included it will be

LISTING

skipped. Any further dimensioned -

arrays will cause an error to be
flagged.

Expressions are evaluated from left
to right

In Basic expressions are calculated
in a set order, not from left to right.
Brackets take top priority, next
come 1ndices, followed by division
and multiplication, then addition
and subtraction, with Boolean ex-
pressions (AND, OR, NOT) taking
lowest priority. For example,

A=3+6%2

In Basic this expression would eval-
uate A as being equal to 15: 6%2=12
and 12+3=135. If compiled A would
be calculated as being equal to 18:
3+6=9 and 9*2+18. To ensure the
compiled program and the Basic
program obtain the same value the
expression would need to be
changed to:

A=6%2+3

This can cause problems when a
program was written without com-
piling in mind. By checking the
order of all expressions and chang-
ing this where necessary, the com-
piled program should obtain the
same results as the Basic version.
During Pass 1 of compiling the
order of expressions are checked
and, if discrepancies are likely to
occur, a warning is given. The indi-
cated expressions should be re-or-
dered to ensure the program will
operate correctly.

Brackets are not valid expressions
Brackets are only allowed with a
PEEK command. Any other brack-
ets must be removed before the
program can be compiled. Usually a
number of dummy variables are
required to achieve this. An expres-
sion such as

A=5+(3*X)-8YT7-T/(4*Y-2)
would have to be changed to:

A=3*X-8/7+5:B=4*Y-2:B=T/B:
A=A-B

Only one PEEK per expression
An expression such as this:
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A=PEEK(45)+PEEK(46)*256
(order problem anyway)

would have to be changed to:
A=PEEK(46)*256:A=A+PEEK(45)

before it could be compiled by GTX.
This means the original Basic pro-
gram is not as neat and will run a
little slower but, thanks to the speed
increase given by GTX, this is insig-
nificant when compiled.

No strings

Strings are not incorporated at all.
The use of strings in the type of
programs intended to be compiled is
usually very infrequent. Their only
use 1s usually connected with a GET.
There are a number of methods of
emulating GET with the commands
available, this is discussed later.

AND and OR can not be used in
IF/THEN comparisons
A program line which takes the form

10 IFA=30RA=6THEN 1000

would have to be split into two
separate lines before it could be
compiled:

10 IFA=3THEN1000
11 IFA=6THEN1000

The AND statement must also be
changed when used in the context;

10 IFA=4ANDA=TTHEN 1000
This would become:
10 IFA=4THENIFA=TTHEN1000

AND and OR are included in the
list of available commands but are
only legal when acting as arithmetic
operators. Take the situation where
it is necessary to strip off the five
most significant bits from the con-
tents of location 197.

B=PEEK(197)AND7

In this case, the AND is not operat-
ing as a logic comparator so the
expression can be compiled. If AND
or OR are used in an IF/THEN
statement their operation would still
be treated as arithmetical and the
Basic program would not operate in
the same way as the compiled
version. .
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FOR/NEXT loops can not use STEP
The STEP function can be emulated
by adding another statement into
the FOR/NEXT loop.

10 FORA=0TO940STEP40:POKE
1024+A,102:NEXT

would have to be changed to:

10 FORA=0TO940:POKE:1024+
A,102:A=A+39:NEXT

before it could be compiled. Note
that A is only increased by 39 be-
cause the NEXT statement automa-
tically increments it by 1, resulting
in a step of 40 for each loop.

If the STEP is negative, it creates
more of a problem.

10 FORA=20TOOSTEP-2:
PRINTA:NEXT

would have to be changed to:

10 FORB=0TO20:A=20-B:
-~ PRINTA:B=B+1:NEXT

Either of the above cases could
be solved by a conditional GOTO
loop. Taking another example:

10 FOREA=920TO40STEP-40:
POKE1024+A,160:NEXT

could be changed to:

9 A=920
10 POKE1024+A,160:A=A~-40:
IFA=>=40THEN10

READ/DATA
This is almost the same as Basic
except that the numbers stored in
the DATA statements can only be
eight bits (0 to 255 decimal). This is
not a serious limitation in games
because most DATA statements are
used for storing user-defined char-
acters or sprite data, where the
values are only eight bits anyway.
RESTORE is exactly the same as
in Basic.

The Z( ) array is restricted
This array must always be used
through another variable.

10 POKE Z(A),44
must be changed to:
10 B=Z(A):POKEB,44

Missing commands
The missing commands are rarely

LISTING

used and can often be forgotten or

emulated using the legal commands.

GET can be emulated in two
ways. The first, and simplest, in-
volves reading the keyboard directly
using a PEEK. The values returned
for each key are non-standard but
for inputting only a few keys this is
not a problem. The second method
allows the keys to be read in ASCII
and actually uses the same Kernal
ROM routine as GET.

10 GETAS$:IFA$=“A"THEN100
can be changed to either:

10 IFPEEK(197)=10THEN100
or

10 SYS65508:IFPEEK(780)=
65THEN100

In the first case, a value is re-
turned for as long as the key is held
down, unlike the second case where
the value is returned only once for
each key press.

RND can be emulated by read-
ing certain memory locations that
change frequently. Two of the best
locations to use are the raster regis-
ter (53266) and the CIA timer A
(56324).

10 A=INT(RND(1)*10)
would have to be changed to:

10 A=PEEK(56324)ANDI135:
IFA=9THENI10

A different type of random state-
ment would be:

10 IFRND(1)<.1THENPRINT
® I'.-H ELLO‘.I L]

Such a statement has a 10% proba-
bility of printing “‘HELLO’. The best
way to achieve this with the compil-
er is to change it to:

10 IFPEEK(56324)<25THEN
PRINT*HELLO”

This also gives a 10% probability
because there are 256 possible val-
ues for location 56324. The state-
ment only reacts to 25 of these
values, so the probability calcula-
tion becomes (25/256)*100, which
equals 10.

CHRS$ statements can usually be
changed to a direct PRINT. If it is
not possible to do this in your
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program then this alternative may
be used:

10 PRINT CHR$(A*4-9)
can be emulated by:

10 POKE780,A*4-9:SYS65490:
PRINT

The extra PRINT is required be-

cause the character is printed with-

out a carriage return.

Typing it in

If you are using a disk then the
programs can be entered and saved
in any order. With a tape they must
be saved in the correct order.

First, enter Program 1, the loader
that changes the address at which
the compiler is loaded. GTX must
always be loaded at this new loca-
tion or it will be over-written by the
program to be compiled. Save this
loader at the start of the tape.

Mext, enter Program 2, the actual
compiler. Do not run it yet because
it must be loaded at the new address.
It can be typed in at its run-location
by entering the following direct
command before starting.

POKE44,100:POKE43,1:POKE
25600,0:NEW

When the program has been en-
tered, save i1t using the filename
“GTX COMPILER”, following on
directly from Program 1.

Ensure that the computer has
been reset before typing in Program
3, the run-time library. Before run-
ning, save this program on a spare
tape or disk in case of fatal errors.
Run the program and insert the
original tape or disk, taking care not
to erase the other two programs. The
run-time library will be saved with
the filename “RTL”. The run-time
library must always be saved with
this name even when working with a
cassette tape.

You should now have a complete
Basic compiler.

Testing the compiler

The compiler is now ready to be
tested. Enter Program 4, the test
program, and save it. Load and run
GTX and compile the program. If



any errors are detected, correct your 5300-5310 REM
test program and try again. Run the 5400-5420 DIM -r
compiled program using option ‘R’ 3500-5570 SYS
and you should see GTX COMPIL- 5600-5670 DATA
ER filling the screen. 3700-5770 READ
If you run the program in Basic 8000-8030 Prints ‘insert tape’, or disk,
first, you will notice the speed in- depending on current device and then j
crease, typically 45 times. Pressing waits for a key to be pressed.
‘R’ will re-start and ‘E’ will exit back 9000-9070 Opening title page. Inputs source
to Basic. name, object name and sign space. -.
9100-9120 Loads program specified by the |
Memory requirements source name from the current device
to $0801 (2049 decimal).
The compiler uses the following 9500-9505 Relocates program to run at $0820
locations which should not be al- (2080 decimal). f
tered by the compiled program. If 9510-9570 Prints original length and compiled |
they are, crashes will inevitably length along with the total number of '
oceur. warnings. The options are also [
$CO000-$C2FF (49152-49919) printed. |
These locations contain the compil- 9580-9650 Inputs selected option. i
ers run-time library. This must al- 9700-9720 Checks if run-time library is present,
ways be present whenever the com- if not it is loaded off the current
piler itself or a compiled program is device to $C000 (49152 decimal).
used. In both cases, it will be loaded 9800-9830 Saves the compiled program to
automatically by the program. If it current device.
can’t be found, the program will 10000-10190 Inserts the correct addresses for all
crash. GOTOs and GOSUBs.
$CF00-$CFFF (52992-53247) The 10200-10220 Copies all DATA from its temporary
compiled program’s variables are store, starting at $C700 (50944
stored here. This location can be decimal), to its correct place in the
changed, if required, by altering the compiled program.
value of VA in line 11 of the 20000-20550 Copies the machine code out of the
compiler. run-time library to its correct place in
A compiled program also uses a the compiled program.

few page zero locations which, 25000-26050 Simplifies the machine code, if
again, must not be altered by the possible.
compiled program: 30000-32000 Error messages.

$02 (2) i
$14-$15 (20-21) Variables

$39-$3C (57-60)
$3F-$42 (63-66)
$FB-SFE (251-254)

Program Description

: LISTING
e —

PR Pointer to the next byte of the Basic program.

L%( ) Line numbers of the Basic program.

A%( ) Start address of the machine code for each
Basic line.

J%( ) Address of each jump, such as GOTO and
GOSUB.

T%( ) Address of each THEN.

N% Number of Basic lines encountered so far.

Line numbers CM% Current Basic token being processed.
30-890  Prints current line number and VA Start address of compiled program’s variables.

length. Deciphers next command and JP Number of GOTOs and GOSUBs so far. ’
jumps to corresponding part of the TH Number of THENSs encountered so far. 3
program. DD  Start of temporary store for DATA ($C700,

1000-2510 Ewvaluates expression. 50944 decimal).

3000-3070 GOTO and GOSUB EN  End address of program being compiled.

3200-3930 IF/THEN DA Start address of machine code.

4000-4600 PRINT AD  Address to store next byte of machine code.

5000-5030 POKE AJ  Adjust value to relocate program to $0820

5100-5160 FOR (2080 decimal).

5200 5260 NEXT- DV Current I/O device (1=tape and 8=disk).

YOUR COMMODORE SERIOUS USERS GUIDE
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LISTING

FREOGREAMN: GIX CONPILER - LOADER

SE

3z

=Te)
B 5

E2

18 PRINT”CCLR,DOWN3IPOKE4Y,1
@0: POXE43, 1 : POKESSE00, B: NEW™

2@ PRINT”CDOWNZILOAD"CHRS (34
J"BTX COMPILER"CHRS(34)", "PE
EK{1B62

3@ PRINT"CDOWNSIRUNCHOMED™
4@ FORA=@TOS:POKEGE31+A,13:NE
XT:POKE198, 1@

5@ END

PROGREAM: GIX COMPILER - MAIM

16
A3

iF

F1
Fa

ES
BA

Ch
o]
=1z

ES

1@
FE
A3

B

Ds

ar
AaF
83
B4
o4

a7
e -
il |
Sl
Fa

=14
e

a9
25
B4
&7
Ccs

il
[~

g i

1 GOTOS720

10 PR=2043:0IML%(30@) , A% 300
3, J%(300), TXC(300) , N%(25)

11 N%=-1:UA=52992: JP=0: TH=0:
DD=5@344 : WAS="[HOME , DOWN21 "

1S5 PRINI”CCLR,SP,S5A,5521 1

2@ EN=PEEK(173)*255+PEEKC(178
1:AD=EN+4: IFAD<2110THENAD=21
10

2S5 DA=AD:AJ=A0-2107 : GOSUB20S
5@ : GOSUEE0S0@

3@ LN=PEEK(PR+3)*2S5+PEEKCPR
+21 : PR=PR+4

31 IFPR>=ENTHEN1222@

33 IFAD>25S@0THEN30210

35 PRINT"CHOME, DOWN]"LN; AD-D
&

4@ Mx=N%+1:L%CN%ZI=LN:A%(N%)=
an-AJ

5@ CH%=PEEKCPR)

E@ IFCM%=153THEN4200

7@ IFCM%»BYANDCHM%<91THENZQOD

B@ I[FCHM%=1370RCM%=141THEN3IDD
']

9@ IFCH%=12B0RCHM%=1420RCM%=1
Y4THENGOSUBE@27@: 2%=0: GOTOSA
]

1@0@ IFCHM%X=139THEM3ZERA

11@ IFCH%=1S1THENSOE®

128 IFCH%:=129THENS106

138 IFCM%=130THENSZB2

148 IFCH%=156THENMGOSUBEBASEO -
2%=0: 5070308

158 IFCH%=143THENS3OQ

160 IFCH%=134THEMNS4B®

170 IFCHM%=1SBTHENSSER

180 IFCH%=131THEMSE2®

15@ IFCHM%=14@THENGOSUESESYa@:
Z2%=0:60T0988

208 IFCMx=135THENS7OR

218 IFCH%=138THEMFRE=PE+1:GOT
Osa

890 GOTO3DZ2a

928 PR=PR+2%+1

91@ IFPEEK(PR)=SBTHEWNFR=FR+1
: GOTOSE

S92@ IFPEEKCPR)=OTHENPR=PR+1:
GOTOZ@

93¢ GOTO3R150

1200 Z2%=0:Wa%=9

1218 Z9%=FEEK(PR+2%): IF29%=0
ORZ3%=5B0RZS%=440RZ29%=164THE
N1@2@

1811 IFZ29%=530RZ29%=340RZ29%=1
780R29%=1730R29%=1770R29%=16
7THEN1@2@

=]
4B

3s

4C
S
3ac
$1
BE
7@
o2
7C
FE
g+
FB
DE

18
73

EB
B4
B4
15

nz2
CB

EC
e
17
@n

A2
c?

g1
AE
E7
B2

B?
Es

1F
31
CF
CE

06
2

2
BS
2k

1213 2%=2%+1:G60T01018

122@ 2%=-2%-1:A%-0:B%=0:C%=0;
FORA=ATOZ%

1233 IFPEEK(PR+AJI=154ANDA%=1
THEN3IQQQB

124@ IFPEEK(PR+AI=134ANDPEEK
CPR+A+10<>4@THEN3O@13

185@ IFPEEK(PR+A)=1S4THENAX=
1:Cx=1:G0TO11@Q

126@ IFPEEK({PR+AI=4@ANDBE%:=1T
HEN3IORZ0

1872 IFPEEK(PR+A)=4@THENB%=1
:6G0TO1100

1888 IFPEEKCPR+A)=41ANDE%=0T
HEN32@33

1890 IFFEEKC(PR+A)=41THENBX=0
1 A%=@

1182 NEXT

1118 IFCx%=1THEN115@

1120 X%=0:Yx=2%:04%=0:G505uBe
led

1130 GOSUBE@120

1140 RETURN

1150 06%=9@:FORG=0T0Z%: IFPEEK
(PR+G)=194THENOG%=06%+1

1160 NEXT:xXx=2:'Yx=XX

1178 IFPEEKC(PR+Y¥X2<>41THENYX
=Y¥%x+1:E0TO1170

1180 Yi=YX-1:01%=0:C505UBE2100
: GOSUE22138

1190 GOSUBER15@: XXx=Y=%+2: IFOE
==1THEN12E6@

1280 GOSUBZ@12@:04%=1:A%X=PEE
KCPR+X%): GOSUBE230: 02%-01%
12180 IFPFEERC(PR+X%+1J)<>194THE
NIgERa

1220 Xh=)%+3:YX=)X%

1230 IFPEEKC(PR+YXI<>41THENYZX
=¥%+1:60T01238

12480 Y%x=Y%-1:01%=0:G0SUB21002
: GOSUEZB138

1258 GOSUBEZ@14@:01%=02%:50SU
BES00 : Xx=Yx+2

1260 O4Xx=2:01%=0:YR=2%: IFX%>
=YxTHEN1Z2B@

1278 GOSUBE10@:01%=0

1280 GOSUBE@1:2@: RETUREN

E200@ PR=PR+1

2801 IFPEEKCPRI=4@ANDCHM%<>30
THEN3B15@

E@B2 IFPEEKC(PR)=4BTHENOO=PR+
1:G0TO2@5@

€803 00=0: IFPEEKC(PR)<>17HTHE
N32@408

2818 PR=PR+1:IFPEEK(PR+1)=40
AMDPEEKCPRI<>SBTHENZB15

2011 IFFEEK(PR+1)=4@THENGOSU
Bee3@:00=1:G0T0=2@13

2@15 D1%=8:G0SUBl120a

2019 Q=Un+=2#(CHX-B5):H%=0/25
B: Lx=M-H%*256

cB2@ GOSUBE@1E6@

2038 IFDO=1THENZ2@A5E

c@4@ GOIOSe8

2@5@ IFPEEK(PR)<>178BTHENFR=P
E+1:5O0TOZ2805@

2051 PR=PR+1

2052 IFPEEKC(PR+1=4@ANOFPEEKC
FRI=3ATHEN3B150

2853 01%-9: GOSUBloea

2054 GOSUBZ2R310

2055 PRE=00-2:GOSUB2090

81

Co
As

14
EB
HF

EA
SH

29
CF

a4

B3
CB
AC
i
3z
43
C3

AC

ES

BB

2056 IFPEEK(PRI=QORPEEK(PR)=
SBTHENT1@

2@57 PR=PR+1:G0TO20SE

2080 Xx=0:YXx=0

081 IFPEEK(PR+YXJI<>41THENYX
=¥%+1:60TO2081

2082 Yx=YX-1:RETURN

2032 PR=-PR+2:01%=0:G0SUBZ280
: BOSUEBZ108

2031 IFOD=2THENGOSUEE®120:G60
SUBE@310: GO0SUBE2488 : RETUREN
2032 GOSUBZ20490: RETURN

2108 AS="":0%=0: FORA=XXTOY%+
1:AX=PEEK(FPR+A)

21831 IFO4X=2THENO4Y*=0:30T022
3@

2118 IFAX>47ANDA%X<SEANDO%=1T
HEN3IDRS5OD

2111 IFAX»47ANDAX<SABTHENAS=A
E+CHRECAXD : GOTO2328

2120 IFAs=""THENZ21G60

2130 G=UALCA%):Hx=Q/256:L%=0
=Hx*256: AE=""

2131 IFO01%<>@ATHENZ2151

2148 GOSUEZ000d

2158 0%-1:G0TO=2=230

£151 GOSUEZ0R408

2152 O%=1:G0SUBES@@: G0T0SE30

2168 IFA%>BE4ANDA%<I1ANDO%=1T
HEN3J2B5@
2178 IFAX>64ANDA%<I1THEN21390Q

218a GO0TO2220

2190 Q=Ua+2*(A%-B5):H%=0Q/256
: LEx=0-HX*256

21391 IFO1%<>@THEN2211

@@ GOSUBZeece

2212 O%=1:60T0Z2308

£211 GOSUEZ2@s@

2212 O%=1:G60SUB2528: G0TO230a

222 IFDX=BTHEN3IORS5QA

2230 IFAX=170THENO1X=3:0%=@:
GOTO=Z30e

g24@ IFA%X=172THEND1%=5:0%-0:
GOTOZ308

EE5@ IFAX=171THEMO1%=4:0%=0:
G0TO2322

EE251 IFA%=173THEND1%=6:0%=0:
COTO=320

2252 IFA%X=175THEND1%=1:0%=0:
GOTOE3ea

6@ IFAX=17BTHENO1%:=2:0%=@:
GE0TO2308

£261 IFAakX=00RA%X=5B0RA%=440RA
%=110RA%=580RA%=34THENE232@
2262 IFAx=17B0RA%=1730RA%=17
70RA%=1E70RA%=164THENZ32@
£27@ GOTO3@a6aR

23880 I[FO04t%=1THENO4%=0:RETURN
2318 MEXT:RETURN

2502 ONO1x:EOSUEE04E0,20478,2
egsa,2el1ad, 2ea3a, 20110

2518 IFWAR<INTCCO1%+1)/22THE
NWN=WN+1 : WAS=WAS+"CO0WNI " : PR
INTWAS"CSLIINE"LN"WARNING"
E5S20 WhAxk-INTCCO1%+123/22: RETU
EN

3000 PR=PR+1:A%="":FORZ=GTOE
: A%=PEEKCLPR+£1

J01@ IFAX=SBORAX=BTHEN3IB4O
3022 IFAX>47ANDA%R<SETHENAS=A
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ic

2a
Fl
B3
1@

EB8
E2

F2
s@
ED

4A

AF

B
28
FB

EHE
13
BC

FB

2A
=]
85
48
1%
4B
EB

il

S+CHRSCA% D : NEXT

3030 GOTO30@7ad

3040 Q=UaL(A%) :Hx=Q/256: Lx=0
~H%*P56: 2%=2-1

3058 IFCM%=141THEN3O70

AREE GOSUB2@230:G0T0920

3072 GOSUBES@258:G50T0308

3200 PR=PR+1:IFPEEK(FRI=1B7T
HENI2@SE®

3281 D1%x=-@

321@ GOSUB1RA@A:PR=PR+2%+1:4a%
=PEEKL{FR): Al%=PEEK(PR+1)
3C@ CP%=@: IFA%=167THEN3700
323@ PR=PR+2: IF(A%=179aANDAl%
=177 I0R{A%=177ANDALl%=1793THE
NCP%=1: GOTO330a

3240 IFca%=177aNDAl%=17810RC
A%=178ANDAL1%=177 JTHENCPX=2:G
OI033ea

3250 IFcAa%=179AaNDAl%=17830R(
A%=17B8aNDA1%=173)THENCP%=3:G
OTO3300

3255 IFCAl%<B40RAl%>3SQ2ANOCA
1%<470RAl%>SH)ANDAL%<> 194 THE
NID1EE

326@ PE=PR-1:IFAa%X=177THENCFX
=4 . GOTO3I32@

3270 IFAa%=17BTHENCPX=5:G0TO3
Jea@

328@ IFA%=179THENCPX%=5:50TO3
iClnlo]

3290 GOTO3@11@

JJe@ GOSUES@3la

3312 01%=0:GOSUB12A@A@: IFPEEKC
PR+2%+11<>167THEN3Q120

332@ ONCP%GOSUBEZR330,204108,2
QYSQ, 20440, 20320, 284S0

33390 GOTO3ERE

3702 GOSUEZG32@

371@ 2%=-1:G0T03800

3800 T%CTH)Y=AD+1:TH=TH+1
J81@ GOSUBE@EZBE®

3E4® GOTO3908

3903 PR=PR+2%+1:IFPEEK(PRI<>
157THENI® 1@

3913 IFPEEK(PR+1)*47ANOPEEK(
PR+1)<SHTHENCMH%=137 : GOTO3288

3520 PR=PR+1

3938 GOTO=@

4000 £1%-0

4810 Z21%=21%+1

4820 AX=PEEKCPR+Z1X)

4@30 IFAX=34THEN4YOB0

4058 IFAX»E4ANDA%R<ILITHENYZGO

4@51 IFAX*47ANDAX<SBTHENYZ0Q

4052 IFAX=194THENYZOO
Y0650 GOSUB4S®0@: IFA=1THENT108

Y261 GOTO4@1d

4080 Zlx=Z1k+1:Y1x=Z1%

4330 AX=-PEEKC(PR+21%): IFA%-GT
HEM411@

100 IFRR<>3I4THENZ1%=Z1%+1:3
oTO4d39a

4110 GOSUE=2@18@

$12@ I[FZ21l%-Y1X=OTHEN4t161
4160 FORA=BTCZ1%-Y1%-1:POKEA
0, PEEKCPR+YL1%+A) : AD=AD+1 : NEX
T

B4
E@

ca
=25
7B
ic
CA
GE
EF
B3
a5
2n

33
45

g3
75

0s
BE

4161 IFA%X=@THENGOSUB45@@:GOT
o044

170 Z1x=21%+1:A%=PEEK(PR+Z1
%) :G0OSUBY50@: IFA=1THEN4402
4180 GOTO4810@

200 R1=PR:PR=PR+Z1%

Y229 O4%=0:01%=0:02%=0:0%=2:
GOSUB1020

4210 GOSUB2BZ21@

Y220 PR=R1l:21%X=Z21X+Z%:AX=PEE
KC(FR+21%2

4230 GOSUB4S@0: IFA=1THENY420

4231 IFAR=34THENZ21%=21%-1
Y240 GO0TO4A1a

H400 2%=21%-1:G0TOS0Q

4500 A=0: IFA%X=530RA%=34THENR
ETURN

9512 IFA%X-44THEN41S5Q@

4520 IFAX>E4ANDA%X<S1THENRETU
RN

4538 IFAX=13%THENRETURMN

4531 IFAX=00RA%X=-SBETHEN4ST7QA
4S54@ RETURM

4558 GOSUEEZ@zaa

H456@ RETURM

4578 A=1:IFFEEK(FR+21%-1)=58
DRPEEK(PR+21%-11=44THENRETUR
)

4SE@ GOSUB20220

450@ RETURN

50@2 PR=PR+1:01%=0:COSUEl@G@
: BOSLEZ@310@

S@1@ PR=PR+2%+2:01%=0:G0SUB1
@ga

S@20 GOSUBZ@34@

S@3@ GOTOSEd

5100 PR=PR+1:CUX=PEEKCPR):IF
CU%«<E50RCV%> S@THEN3@ 130

5110 PR=PR+1: IFFPEEK(PRJ<>178
THEN3213@

5128 PR=PR+1:01%=@:50SUB1020
: PR=PR+Z%+2: IFPEEK(PR-11<>15
STHEN3@13@

5138 RQ=Ua+2*(CU%-B5):H%X=0/25
B:L%x=0-H%X*256: GOSUBZ016@: Cr1=
a+52

S148@ 01%=-8:G0SUEleQe

5150 H%=CH/256:L%x=CH-HXx*2556:
GOSUBEE@16@

S16@ NX(CU%-BS)=AD-AJ:NX%INX
I=CU%: NX=NX+1:G0TOS@A

S20@ PR=PR+1:A%X=PEEK(PR):IFa
%=3JETHENSE@R

5201 IFA%X=00RA%=SBTHENZ%=-1:
NX=NX-1:A%=NX%CNX): G0TO0S220
5210 Z%=0: IFAX<650RA%> SBTHEN
Jaiu4e

S211 NX=NX-1:IFAX<>NXXCNXITH
EN32z30

5220 AX=A%X-B65: 0=Una+2%A%k: Hx=0
fE856: LXx=0-H%*256

523@ G=R+2*26:H1%=R/256:L1%=
L-Hi%*256

5240 GOSUB20350

5250 PR=PR+Z%+1: IFPEEK(PR)=3
HTHENSZBO

526@ GOTOS1e

S30@ IFPEEKC(FRI<>PTHENPR=FPR+
1: GOTOS388

§31@ GOTOS1@

5400 PR=PR+1:IFPEEKC(PRI<>3@T

46

7C

ic
L

/=1
E8
ar

a5

32
EE

7B

BD

ina

ES

e

4B

3C

HEN3@16@

S41@ IFPEEK(PR)<>@ANDPEEKC(PR
J<>5SBTHENPR=PR+1: GOTOS41@
542@ GOTOS1e

550@ PR=FR+1:01%=8:GOSUEBl1QQE

S560 GOSUB20S10
S57@ GOTOS@®

SE@0 AS="":PR=PR+1

SB1@ A%=PEEKCPR): IFA%<4BORA%
»57THENSE30

SEE@ AS=AS+CHRSCA%) : PR=PR+1:
BOTOSE1@

563@ U=UALCAT): IFQ>*»2SSTHENID
17@

S64@ POKEDD,Q:DD=D0+1

SE5@ IFA%=44THENSG00

SE6@ 1FA%=SBORA%=@THENS10
5670 GOTO30180

S70@ PR=PR+1:A%=PEEK(PR)
571@ IFA%<E50RA%>S@THEN3O190
5720 O=Ua+2*({Aa%-65):HX=0/256
:L%=0-H%*256

5738 GOSUEZASZ2@

S740 PRE=PR+1:AX=PEEK{PR]
575@ IFA%=44THENS700

5760 IFAX=@0RA%=SETHENI1@
5770 EOTO3G150

B0@@ PRINT"CDOWN,SPCS1”;:IFD
U=1THENFRINT"POSITION TAPE™;
. GOTOE020

8810 PRINT” INSERT DISK”;
BO2@ FPRINT” AND PRESS A KEYC
DOWNI*: POKE198,08: WAIT198,1:P
DKE1S8, @: RETURN

9000 POKES3ZHG, 14: POKES3ZHL,
6: POKE198, @

9P@5 PRINTCHRSC14)"CCLR,WHIT
E,DOWN] [SG,ST,S5X] [SC,S0,S
M,SP,51,5L,SE,SR,SPC1@1CCSC)
) CSR1 CSD1 CSBIELL”

S01@ FRINTY CCY121"

SP2@ INPUT”CDOWNZ, RIGHT2,S553
OURCE NAME”;NSS

3821 IFLEMCNSS)=@aMDDV<>»1THE
NPRINT"[UP31"; : 30T0S020

80380 INPUT"CRIGHIZ,SO0JBJECT
NAME™ : NOS

9831 IFLENCNOSY=@ANDDOU<>1THE
NEPRINT"LCUF]1™: : GOTOS03@

9040 IFOU<> 1ANDNSS=-NOSTHENER
INT"CUP, RIGHT14,5FPCE0,URP]1": B
OoTO09e38

9@S@ INPUT™CDOWN, RIGHTZ,SS31I
GMN-SPACET YCLEFT31";A%

9870 SP%=0: IFAS="Y "THENSPX:=1

3182 GOSUBB@00: PFOKELBS,B: T=4
@9E@-LENCNSS) : Hx=T /256: L%=T-
HX*256

9118 POKE7B2,H%:POKE7B1,L%:P
OKE780, LENCNSS) : 5YSE5468
3120 POKE7E1,1:POKE782,8:POK
E7E0,0: 5YSE5493;: GOTOL@

9500 HX=DA/256: Lx=0A-H%*25E6:
FOKE251, L% : POKE2S2, H%

35@5 H%=AD/25S6:LiX=A0-HX*256:
POKE253, L% : POKEE54, H%: SYS457
b 1=

3510 POKES328@, 14: POKES3PB1,
B

8511 PRINT"CCLR,WHITE,DOWN,R

YOUR COMMODORE %ER[HUS USERS GUIDE

i m—




e

LISTING

D1

ac

2R

EB

48

3a

s

B4

1@
EE

13

7@
43

55
FO
34
oo
e |
DF
oa
BR

26

IGHT3,CR161": PRINT"LRIGHT3, R
UsOn, SP, SR, S0, 56, 5k, 5A, 5M, 55
PG, 5E,50,51, 5P, 51, SL,SE S0, K
USOFF1"

SS12 PRINT"CDOWN,RIGHI3,SE,S
A,55,51,5C] LENGTH: "EN-2043;
TABC2E) "[2@48" ; ~-EN"CLEFTI]"
8513 PRINT"CRIGHT3, SCIOMPILE
D LENGTH: "AD-DA+58; TABLEEI "L
2e4g™; ~(2107+aD-DAI "CLEFTI1"
9514 PRINT"CDOWN, RIGHT3, SWIA
RMINGS: "N

9520 PRINT"L[DOWNZ,RIGHT3,S55]
ELECT ONE OF THE FOLLOWING:-

9530 PRINI”CDOWN,RIGHTG, RUSO
N,S55, RUSOFF1 SAUE CONPILED
PROGRAM™

954@ PRINT”COOWN, RIGHTE, RUSO
N,SR,RUSOFF] RUN COMPILED P
RDGRAM AND EXIT”

855@ PRINT"CDOWN, RIGHTE, RUSO
N,SO,RUSOFF]  OUTPUT RUN-TIM
E LIBRARY"

9560 PRINT"[DOWN,RIGHTE, RUSD
M, SC, RUSOFF ] COMPILE AaNOTHE
R PROGRAN™

957@ PRINT”CDOWN, RIGHTE, RUSD
M, SE, RUSOFF1] RETURN TO BaSI
E’I

958@ POKE1SH,0

9600 GETAS: [FAS="R"THENSYS20
B@: ENO

9610 IFAS="C"THENRUN

9620 IFAS="S"THENGOSUBIB2G: G
oTo9s51a

3638 IFAS=-"0"THENGOSUBB00D: S
YS49854%: GOTO9510

964@ I1FAS="E"THENEND

9850 GOTOS600

9700 POKE1@2@,B82: POKE1@21, 84
: POKE1@22 , 76: DU=PEEK( 1863 : IF
PEEK(49152)=163THENS0O®

971@a POKE1BS5,@:POKE7B2,3:POK
E7B1 252 : POKEYBO, 3: SYSES4ES
9720 POKE781,0:POKE782,192: P
OKE78@, @: SYS65493: GOTOS000
9800 GOSUBBOOO: T=4+0350-LENCN
S%)-LENCNOS) : H%=T/256: L%=T-H
%*256

8810 POKE782,H%:POKE78B1,L%:P
OKE78@, LENCNOS) : SYSE5463
9820 POKEZ54,B:POKE253, 1:POK
E780,253: A=A0-AJ: H%=A/256: L%
-A-H%*256

8830 POKE782,H%:POKE781,L%:5
YS65496 : RETURN

12022 PRINT"CHOME, DOWN, 5P, SR
rooed 2CSPETI™

18001 AXCN%Z+1)=A0-AJ: GO0SUBE0
278

le@le IFJP-@THEN1Q100

12822 FORA=GTOJP-1

10030 AX=PEEK(JX(A))+256*PEE
K{J%C(Al+12

1204Q@ FORB=BTONX: IFL%(Bl<{>A%X

THENNEXT : LN=A% : GOTO30080
1905@ HXZ=A%(B)/E256:L%=A%(Bl-
ceSE*H%:

18070 POKEJ=CA),L%:POKEJ%CA]
+1,H% g

12088 FORB=@TO@: NEXT

i |
26
51
53

BB
55
FE
A
BS
B3
B4

Ba
53
7F

a7

2C
e5
TE

13

Cc3

52

B2

BE

67

]

85

B7

CF

Bl

Ag

e o

B

2

10@3@ NEXT
1010@ IFTH=0THEN10Z200

10128 FORA=BTOTH-1

10138 axX=PEEK(TX(A)I+25S6*PEE
KCT%CAI+1)

10140 FORB=OTON%: IFL%CBI<>A%
THENNEXT : LN=A% : GOTO32280
10150 B=B+1:H%=A%(B)/256: L%=
A%(B)-256%H%

1017@ POKET%CA),L%: POKET%C(A)
+1,H%
10180
10190
10200 I1FDO0=SP944THENSSO0
10210 FORA-BTODD-S@S45: POKEA
O+A, PEEKC(S0344+A) : NEXT : B=A0-
aJ

10220 H%=B/256:L%-B-H%*256:F
OKEDA+3, H%: FOKEDA+L, L% : AD=RO
+A: GOTOS588

20000 FORU=-QBTO7: POKEAD+U, PEE
K{49152+U) : NEXT

2001@ POKEAD+1,L%:POKEAD+S,H
X:AD0=A0+U:CI=1: GOTO25080
2P0R@ FORU=@TOS: POKEAD+U, PEE
K(4316@+uU) : NEXT

2p@3@ POXEAD+1,L%:POKEAD+2,H
%: POKEAD+GE, L%+1 : POKEAD+7 , HX:
AOD=AD+U:CI=2:GO0TO25008

2004@ FORU=-QTO7: POKEAD+Y, PEE
KC(4917@8+U] : NEXT

20050 POKEAD+1,Ll%:POKEAD+S, H
%: aD=aAD+U: CI=3: GOTO25000
2006@ FORU=0TO9: POKEAD+U, PEE
K{49178+U) : NEXT

20070 POKEAD+1,L%:POKEAD+2,H
%: POKEAD+6, L%+1: POKEAD+7, H%:
AD=AD+W:CI=4: GOTO25000

20080 FORU=@TOZ: POKEAD+U, PEE
Ki49188+U) : NEXT : a0=Aa0+W:CI=5
: RETURN

20092 FORV=0TO2:POKEAD+Y, PEE
KC49181+U) : NEXT: AD=AD+U:CI=6
: RETUEN

20100 FORV-0TOZ: POKEAD+V, PEE
K(43194%+U) : NEXT - a0=Aa0+U:CI=7
- RETURN

c811@ FORU=@TOZ: POKEAD+Y, PEE
K(48187+U) : NEXT: AD=AD+U: CI=8
1 RETURN

20120 FORV=-BTO7:POKEAD+Y, PEE
Ki439200+U1 : NEXT : A0=A0+U: CI =9
: G0T025000

CR130 FORU=QATO7:POKEAD+U, PEE
K(49208+U) : NEXT: AD=AD+U: C1=1
@: RETURN

2014@ FORU=0TO7:POKEAD+Y, PEE
K(48216+U) : NEXT: AD=AD+U: CI=1
1: GOTO25000

col156 FORV=ATOY : POKEAD+U, PEE
K(49224+U) : NEXT : AD=AD+U: C1=1
2:GOTO25000 f

2016@ FORU=0TO9: POKEAD+U, PEE
KC49238+V) : NEXT: CI=13

20170 POKEAD+3,L%: POKEAD+4,H
%: POKEAD+B, L%+1: POKEAD+S, Hx:
AD=AD+V: GOTORS000

2@18@ FORU=@ATOG: POKEAD+U, PEE
K{49242+U) : NEXT

PP15@ POKEAD+1,21%-Y1%:AD=AD
+U:Ci=14%: RETURN

2020@ FORU=@TOZ: POKEAD+Y, PEE

FORB=0TO@: NEXT
NEXT

57
BA

o7
oo

04
(217]

4F

Cs

a0
3e

Ed

(==

Al

1B

16

Fil:

F3
1F

7A

BO

H3

Oe

7@

AE

=15

28

18

K(49249+U2 : NEXT : AD=AD+U:CI=1
S:RETURN

28210 IFSPX=1THENGOSUE2@430
@211 FORU=@TOB: POKEAD+V, PEE
Ki49252+U) : NEXT : AD=AD+Y : IFSF
%=1THENGOSUB2Q430@

20212 CI=16: RETUEN

£@cc@ FORU=@TO4: POKEAD+V, PEE
K(439253+U) : NEXT : AD=AD+U:CI=1
7:RETURN

20230 FORU=0TOZ: POKEAD+U , PEE
K(49g2E4+U] - NEXT : JXC(JP)=AD+1
20242 POKEAD+1,L%:POKEAD+2,H
%:A0=A0+ . JP=JP+1:C1=18B: RETU
EM

20258 FORU=@TO0Z: POKEAD+V, PEE
Ki49267+U) : NEXT: JXC(JPI=A0+1
20260 POKEAD+1,L%: POKEAD+2,H
%:AD=AD+Y . JP=JP+1:CI=13: RETU
EN

c027@ PORERD, PEEK(Y3278):AL=
AD+1:CI=2@: RETURN

20288 FORVU=ATOZ: POKERD+V, PEE
Ki432871+W) : NEXT

2029@ POKEAD+2,LN/256: POKEAD
+1,LN-PEEKCAD+2)*256: A0=AD+U
:CI=21:RETURN

203868 FORU=GTO?: POKEAD+UV, PEE
K{ug274+u) NEXT : AD=AD+Y:CI=2
2: RETURN

c@31@ FORU=QTO7:POKEAD+U, K PEE
Ki49282+U): NEXT : A0=AO+VU:CI=2
3:60T0250008

20320 FORV=0TO11:POKEAD+U, PE
EKC49290+U) : NEXT : AD=AD+Y: CI=
24 : RETURN

20338 FORV=0TO1l1:POKEAD+U K PE
EKC(43302+U) : NEXT : Al=A0+U:CI=
25: RETURN

£@34® FORV=BTOS:POKEAD+V, PEE
Ki4g31u+L) : NEXT : AD=AD+W: CI=2
BE: RETURN

2203580 FORV=QTOZ23: POKEAD+Y, PE
EK(45320+U) : NEXT: CI=27

£0350 POKEAD+1,L%:POKEAD+E,H
%:POKERD+3,L%+1: POKEAD+1@, HX%

20370 POKEAD+4,L1%: POKEAD+S,
H1%:POKEAD+12,L1%+1: POKEAD+1
3,H1%

20388 POKEAD+17,L%:POKEAD+1B
,H%:POKEAD+20@, L%: POKEAD+21 , H
%

20390 POKEAD+25,L%+1: POKEAD+
26, Hx

20400 POKEAD+23,N%(A%)/256:P
OKEAD+ZB, Nx(AX)-PEEKCAD+29)*
256 aAl=A0+U: RETURNM

20410 FORV=@TO1S: POKEAD+Y, PE
EK(4935@+U ) : NEXT : aAll=Aal+U: Cl=
28:RETURN

20470 FORV=RTO1S5:FOKEAD+V, PE
EKC49366+U) : NEXT: AD=AD+U: CI=
29: RETURN

20430 FORU=0TOY4: POKEAD+Y, PEE
KC4S5382+U) : NEXT : AD=AD+U: CI=3
@: RETLUEN

20440 FORU=@TO17:POKEAD+Y, PE
EK(49387+U) : NEXT: AD=AD+U:CI=
31: RETUEN

20450 FORU=@TO17: POKEAD+V, PE
EK(Y4S4@5S+U) : NEXT : a0=A0+U: CI =
32 : RETURN
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LISTING

71

45

ol |

ot

13

23

A
RE

i3

a2

2E

75

AR
41

ce4Ed FORU=BTOZ:
KL49423+U) : NEXT :

POKEAD+U, PEE
AD=AD+Y:CI=3

3:RETURN
20478 FORV=QTOZ: POKEAD+U  PEE
KC{4S426+U) : NEXT : A0=A0+U:CI=3
4: RETURN
20488 FORV=@TOZ: POKEAD+Y, PEE
KC49429+U) : NEXT : AD=A0+U:CI=3
S5: RETURN
28490 FORV=0TOZ: POKEAD+Y, PEE
K{49432+U) : NEXT : AD=AD+U:CI=3
B: RETURN

20502 FORV=0TIOE:
KC49435+U1: NEXT !
7:RETURN

285190 FORV=-0TO1l: POKEAD+U, PE
EX(49438+U I : NEXT : AD=AD+U:CI=
38: RETURN

20528 FORV=@TOE: POKEAD+U, PEE
KOYSYSA+U D : NEXT

20538 POKEARD+1,L%:POKERO+3, H
%:AD=AD+U:CI=33: RETURN

20540 FORVU=@TOZ: POKEAD+U, PEE
KCHS4S7+U : NEXT : AD=AD+U: CI='%
@: RETURN

@558 FORV=ATO11: POKERD+U, PE
EKC(434E50+UD - NEXT : AD=AD+U : CI=
41 : RETURN

25008 IFLI=-1ANDCI=STHENAD=AD
=B:POKEAD-5,20: POKEAD-1,21:L
I=42: RETLURM

25210 IFLI=-2ANDCI=-STHENAD=AD
—8: POKEAD-6,2@: POKEAD-1,21:L
I=43: RETURN

SS02@ IFLI=SANDCI=13THENZEOO
a

258038 IFLI=SAMDCI=23THENAD=A
0-8:POKEAD-5,53: POKEAD-1,564:

POKERD+W, PEE
Ab=A0+U:CI=3

B3
=11

@a
03
56
S
oo
7B
B3
B7
$1
(==
27
=15 )
03
4F
b

=[]

LI=45: RETURN

2SP4@ IFLI=11ANDCI=44THENZE®
20

2S@50 IFLI=11ANDCI=4STHENAD=
AaD-8: POKEAD-5, 63: POKEAD-1, B4
:LI=47:RETURN

2506@ IFLI=12ANDCI=44THENZE®
40

25070 IFLI=12ANDCI=4STHENAD=
AD-B: POKEAD-5, 63: POKEAD-1, B4
:LI=49: RETURN

25900 LI=CI:RETURN

26000 AD=AD-18:FORU=0TOS: POK
EAD+U, PEEKCAD+8+U) : NEXT
26010 POKEAD+1,251:POKEAD+E,
coe:al=al+1@: LI=44: RETURN
26020 AD=AD-18: FORU=@TOS: POK
EAD+U, PEEKCAD+B+UJ : NEXT
26033 POKEAD+] ,2@¢:POKEAD+E,2
1:AD=AD+1@:LI=46: RETURN
26040 AD=AD-18:FORUV=0TOS: POK
EAD+U, PEEK(AD+8+U) : NEXT
2605@ POKEAD+1,253:POKEAD+E,
254 : AD=AD+1@: L I1=48: RETURN
30000 PRINTCSTI00 MANY CSP,
SE2,5K15"; : GOTO32000

30010 PRINT”CSP,SE2,SK] WITH
OUT BRACKETS";:GOTO3Z000
30020 PRINT”CSBIRACKETS TOO
COMPLEX” : : GOTO32000

30030 PRINTCSBIRACKET NESTI
NG ERROR”; : GOTO3200@

3@04@ PRINT"CSL,SE,ST] WITH
NO EQUAL”; : GOTO32000

30@5@ PRINT"CSEJXPECTING OPE
RATOR"; : GOTO32000

30060 PRINT”[SIJLLEGAL OPERA
ND* ; : GOTO32000

2B

E1l

20

48

EA

ELD
78

7B

85
3n
E]
4L
EA
78
c4

33

E7

J@a70 PRINT*LSG,50,ST,501/LS
G,S0,55,5U,581 WITH NO NUMBE
R"™; :GOTO32000

IDOEE PRINT™LSLIINE NUMBER D
OESN'T EXIST™: :GOTO32000
3IpP3@ PRINT®LSI,SF1-L[S5T,5H,5
E,SN] WITH MO EXPRESSION": : G
0TO32028

30102 PRINT"CSI,SF] WITH NO
[ST,S5H,SE,SN1"; : GOTO3Z003
30118 PRINT"L[SCIOMPARISON ER
ROR™; : GOTO3C000

3012@ PRINT"[SI,SF1-[ST,SH,S
E,SN] GarRBaGE"; :GOTO3200a@
30130 PRINI"LSF,SO,SRI-LSN.S
E,S¥,5T] GARBAGE"™; : GOTO3C0GA

3014@ PRINT™CSN,SE,S5X,5T] WI
THOUT C[SF,S0,SR1"; :COTO320023

30150 PRINT"L[SAIRRAY GARBAGE
. . GOTO32000

Jal6@d PRINT"CSD,S51,5M) GARBA
GE"; : G0TO32000

J@17@ PRINT"L[SNIUMBER
RGE"; : GOTO3c000
30180 PRINT"LSD,SA,ST,SAl GA
REBAGE”; : GOTO32000

30190 PRINT”LSR,SE,SA,SD] GA
REAGE” ; : GOTO32000

30200 PRINT*L[SSI1YNTAX ERROR”
; : GOTO32000

3021@ PRINT*CSMIEMORY FULL -
PROGRAM TOO LONG™:END

30230 PRINT"[SF,S0,SRI-CSN,S
E,SX,ST] NESTING ERROR™;:GOT

032000

32002 PRINT” IN”LN:END

T00 LA

10 MNEXT A
4O Privr “stopiLy "

10 ReEpt “TerTass” B\‘
LO IF A=A+l THeN Gofo &0

SCIF 4 21600, THEN
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Bus Route 64

Connect two Commodore 64 computers through their

serial ports or link in to the C16 and Plus 4

];ere are many ways of connect-
ing one Commodore computer to
another but most methods require
custom-made cables and complex
software. This routine simply uses
the serial bus which already has a
cheap and easily available connector
in the form of the disk drive/printer
cable.

The serial bus has two lines
which are capable of input and
output on both computers: the
CLocK and DATa lines. There is
also the ATN (attention) line that is
used to interrupt external devices,
but unfortunately it cannot accept a
data signal. There is a line designat-
ed SRQ IN (serial request in) on the
C64 but this has been deleted on the
C16 and Plus/4 microcomputers.

The SRQ IN line allows external
devices to interrupt the C64 and can
only be used as an input. The CLK
and DAT lines are so called because
of their use in the Commodore
Kernal ROM during communica-
tion with serial bus devices. It is the
CLK line that governs which bits are
valid on the DAT line and in a sense
it “clocks’ the bits going out.

Recently a few dual-player
games have appeared on the market
where two Commodore computers
are connected together and a game is
loaded into both. This routine has
possibilities in such environments,
requiring very little modification to
the actual code.

Two copies must be made to get
the routine up and running, one per
computer, with a slight modification
at the beginning of the routine ‘INT-
VAR’ in each version. Where it has
LDA #XX, the XX must be 00 in
one and 01 in the other. This is in
order to condition TLKFLG (TaLK

10 {SERIAL BUS COMMUNICATIONS

28 .ORG =880l

30 COLOUR | =SpZEE

4@ iWIDED INTERFACE CHIP II REGISTERS

58 Ul -snoee

B2 EXTCOL ~UIE+520

7@ BGCOLG =UIC+ER]

B8 {COMPLEX INTERFACE ADAFTOR #2 REGISTERS

20 Cig -s00e8

108 CIZFRA -CI2+spa

112 C20O0RA =CI12+5028

120 {KERNAL ROM ROUTINES

139 CHROUT =5FFD2

14@ BETIN ~SFFEY

158 :BASIC HEADER

168 .WORD EOB

179 .WORD 1387 ;LINE NUMBER

182 .BYIE  %8E (5¥S TOKEN

190 .BYTE  '2e61°

zoe .BYTE @@ ;SIGNALS END OF BASIC LINE
219 EOB -BYTE  =@D,%0@0 ;SIGNALS EMD OF BASIC TEXT
EE@ SERCON JSR INTWID + INITIALISE UIDED

238 JSR LIMNREL ;RELEASE SERIAL BUS LINES
24p JSR INIUAR . iINITIALISE UARIABLES

258 CHKFLG LDA TLKFLG
262 ENE TALK {BRANCH TO 'TALK OR 'LISTEN
27e JHP LISTEN
B8 TALK JSR GETIN

25a CHP #3900
308 BEQ TALK iWAIT FOR CHAR FROM KEYBOARD
£ STh BYTE
320 FHa ;SAUE CHAR ON STACK

] LDX #5080 ;LIBHT GREEN TEXT

340 STX COLOUR

350 JSR CHROUT ;PRINT CHARACTER TO SCREEN
360 SEl ;i THEN SEND ON SERIAL BUS
a7e JSRE CLELD :SEND ATTENTION

36@ WDATLO JSR GETBIT

3= BCS WOATLO {WAIT FOR ACKNOWLEDSE
“ae LDX #3508
41@ NXTBIT JSR CLKLD {MAKE DATA MOT UALID
H2p ASL BYTE ;BIT TO SEND IN .C
(TS BCS HIDAT

H4@ JSR DATLO SEND ZERO BIT

=t JHP DATUAL
4E@ HIDAT JSR DATHI {SEND ONE BIT

470 DATUAL JSR CLKHI ;MAKE DATA UALID
480 WCLKLO JSR GETEIT

Hag Bl WCLELD
5P WCLKHI JSR GETEIT

51 BPL WCLKHI sWAIT FOR BIT ACKNOWLEDGE
s2e DEX
s3p BME NXIBIT
540 JSR DATHI ;RELEASE DATA LINE

sca ELT ;ALLOW MASKABLE INTERRUFTS
SE PLA
s7e CHP #3500 :1F 'RETURN' KEY THEN LISTEN
saa BNE CHKFLG
T DEC TLKFLG

FLaG) so that one computer has the

initial talk priority. This is toggled

after every press of the return key.
When converting the routine to

work with other Commodore com-
puters which have a serial bus, the
following table of register/bit
numbers may be useful

COMPUTER CLK-IN CLK-OUT  DAT-IN DAT-OUT
C16, Plus/4 $0001/6 $0001/1 $0001/7 $0001/0
VIC 20 $911F/0 $912C/3 $911F/1 $912C/7
C64/128 $DD00/6  $DDO00/4 $DD00/7  $DDO00/5
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sop BEQ CHKFLG
B1@ IWNTUVAER LA WEQ1 i
s20 STA TLEFLG {@-LISTENER / L=TALKER
B30 RTS
= ;
£58 INTUID LOA #%33
E50 JSR CHROUT ;CLEAR SCREEN
E70 LDA #Eee
E80 STA EXTICOL
B398 STA BGCOLE ;BLACK SCREEN AND BORDER
700 RIS
718 : '
PROGRAM: BUS ROUTE B4 ik e
: T4 STa CIEFRA ;MAKE SERIAL LINE DATA LOW
E3 18 BlL=25 :LN=5@ :SA=381Y% 750 RTS
H TED H
Ce 20 FOR L=2 TO BL:CX=0:FOR D= 1 ol e
@ TO 15:READ A:CX=CX+A 290 STA CI12PRA :MAKE SERIAL DATA LINE HI
B2 25 POKES328@,A:POKE SA+L*16+ i b
D,A:NEXT D aio :
AS 38 READ A:IF A»<CX THENFPRINT 82@¢ CLKLD :532 E;E;FF"
[;]’ERRHR JH LINE HERELERR. S Fig STA CI12PRA :MAKE SERIAL CLOCK LINE LOW
RIS
10 4@ NEXT L:SYS38400 i ;
50 58 DATA 11,8,185,7,158,50,48 B73 CLKHI #ﬁg E:I;E;Hn
BEQ
AP0, 9,0 Hk, 113,80, 30, 18 B30 STA CIZFRA ;MAKE SERIAL CLOCK LINE HIGH
B RIS
ED B0 DATA 173,8, 32,1@7,8,173,2 :fn :
53,8,2@8,3,76,181,8,32,728.,.2 S°@ GETEIT LDA CIZPRA
55,1753 238 CMF CIZPRA ;AWAIT STABLE CLOCK B DATA LINES
EE 70 DaTA 201,0,240,249, 141,285 i BNE GETBIT : e
2.8,72,162,13, 142, 134 2,32 .2 o sl HEL Dath I o5 6 :
12, 255,2113 578 B
11 B@ DATha 12@,38,145.8,32,.163, g;lg LINREL I&HE E;E;ﬁn
.o B,178
a52 1;;21‘153’5‘3‘!‘1&5'5’ v 1860 STa CIZFRA RELEASE DATA 8 CLOCK CBOTH HI2
. 18190 LISTEN SET
5F 9@ DAIA B,176,B,32,187,8,76, 1038 WLOCLE ISR GETHIT
P e e e i e S Rl e e S 1832 BHMI WLOCLE ;WalT FOR ATTENTION

a la4a JSR DATLO { SEND ACKNOWLEDGE

B2 100 DATA 163,B,48,251,32,163 1050 JSR DELAY

,8,16,251, 202, 208, 223, 32, 136 i:g: iﬁ: ﬁ::gi
,8,88,1837 1080 WHICLK JSR GETBIT
P 118 DATA 184 201,13,208,176, 1930 BPL WHICLE ;WAIT FOR DATA UALID
206 ,253,8,240, 171,169, 1,141, 1108 ROL BYIE {BET BIT
253,8,96, 2248 111@ JSF CLEKLO ; THEN ACKXNOWLEDGE IT
55 120 DATA 169,147,32,210,255 ATE JER OELAY
' et : * 1132 JSR CLKHI ;RELEASE CLOCK LIME
165,@,141, 32,2008, 141,33, 204, 1148 ISR DELAY
36,173,9,.2014 115@ DEX
EAr 130 DATA 221,9,38,141,0,221, 1160 BNE WHICLK ;00 EIGHT BITS
1178 CLT
?Eéé??égéem.'ﬂ,aaa.iiil.B.EE ta Wb gl ?\
CE 140 DATA 173,0,221,9,16,141, o T e \\
8,221,86,173,8,. 281 41,239, 1% iz1e JSR CHROUT ;PRINT CHAR TO SCREEN -
1,0,1652 1220 LA BYIE
1230 CHP #%@0
Bp 150 TATA 291,85,173,0,201 20 1248 BNE LISTEN ; IF RETURN KEY THEN TALK
5,8,221,208,248,10,96,173, 8, i NG TLKFLE
2281,41,2134
ey 1262 JMP CHKFLG
3a 160 DAlm 207,14%1,8,221,1°28,3 1278 ;
2,163,868 48,2591 32,127, 8,322 1288 DELAY LOY w80
46,8, 1644 1290 WAIT DEY
86 170 DATA 32,136,8,162,8,32,1 g?g ?‘Tg ML
63,816,251 .46, 85¢. 8, 32,145, 1320 ;
B, 13@7 1330 BYTE .EYTE  sp@
FC 188 DATA 32,246,8,32,154,8,3 1340 TLKFLG .BYTE 580
2,245,8,202, 228, 233,88,169,1 1358 ENDCOM .END \

@,141,1817 :
BB 150 ODATA 134,2,173,252,8,32,
210,255,173, 252 6,201, 13,208
, 197,238, 2356
AR 202 DATA 253,8,76,22,8,160,1 4@

-

248 DATA 197,25e,208,234, 185 BS 280 DATA B@,85,84,32,68,69,8

oF

AS

58

28,136,208,253,95,0,0,0,02,0,
1348

210 DATA 169,0,133,250,169,1
49,133,251, 169,1,133,174,133
,183,169,8, 2234

220 DATA 133,175, 133,194,169
,@,133,252,169,150,133,253,1
60,9,177,250, 2481

230 DATA 145,174,230,250,208
,2,230,251,230, 174,208, 2, 230
., 175,165, 250, 2924

7F

81

EE

,251,187,253, 208, 228, 169, 155
,133,187,169, 150, 3156

25@ DATA 133,188, 169,182,133,
183,169, @, 133, 165, 160, 0, 185,
107,150, 240, 2147

26@ DATA &,32,210,255,200,20
B, 245,32, 207, 255, 240, 251, 201
, 49,240, 4, 2635

278 DATA 201,56,48,231@,41,15
,133,186, 76, 234, 245, 147,17, 1
7.73,78,1797

43

Al

6,73,67,69,32,78,85, 77,66, 639
.1120 :
23@ DATA 82,13,17,67,65,83,6

1,48,32,47,32,68,73,B83,75,61

,908

300 DATA 32,56,32,79,82,32,5
7,58,45,32,0,66, 85,83, 32, 82,
853 ;

310 DATA 79,85,84,69,32,54,5
2,0,0,0,0,255,255, 255, 255, 0,
1475
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DON'T GET LEFT OUT...
GET IN ON THE ACTION

COMMODORE DISK USER is a lot more than just

another computer magazine. Every issue
carries a diskette containing more than £30
worth of software ranging from serious

“programming utilities to arcade games. There

are plenty of Commodore magazines on the

market, but we believe that this is the first to

cater for disk users of all ages and tastes.

COMMODORE DISK USER is what you
have been waiting for - take out
a subscription TODAY!

COMIVIODORE

VY ONTHEL b4

FOR THE Cé64, Ci28 USERS

GAMES
FIVE UP

UTILITIES

N\
\.\\
%\
B
%, % AN
% U N
W
Y Yy o c‘)%
by T T D
Yy . s 5\ SUBSCRIPTION RATES
D BB, £15.00 for 6 issues U.K.
g, 7 . Fa . N .
A A £18.00 for 6 issues EUROPE
Y 2y 24, % gy N £18.20 for 6 issues MIDDLE EAST
Ry g Ay Cg N £19.30 for 6 issues FAR EAST
. s N £18.40 for 6 issues REST OF WORLD =
. %, “%‘p N Airmail Subscription Rates on Request _—
S % ' % % % N\
&, G B *"'1:5,@ M
I S
'%}& \'\ Send your remittance to:
' o \\ INFONET LTD., 5 River Park Estate,
3 %&f‘-._‘ N Berkhamsted, Herts. HP4 1HL.
o T N
f‘a(’\f'e# ;'J'E /% ,
% oy, Y %4., & \‘
L e N
o %



BOUUUUBUOD
PEfeEEBOBON

.

" T

&




