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Bongo
Enjoy t he hilarious  ant ics  of  t he c omic al
mouse as he collec ts  the los t  diamonds .  He

c limbs ladders, slides down chutes, use t ransporter
and t rampolines to jump across the divide. Mult i  screen

game wit h three levels of  difficulty.
Commodore 6 4  E7 95 — Vic  2 0  f  7.95

Space Pilot
Realise y our dreams  of  being k ing of  the open skies.

Fly y o u r  a i rc ra f t  i n t o  unre len t ing  d o g  fi g h t s  w i t h
enemy  fi ghters.  Prove how well  you can handle your craft.

Five stages of  t ough engagements .
Commodore  64 f  7 95  - -  Spec t rum f  5.50

— Spec t rum f 5  50

Flight Path
737
An advanced Pilot  Trainer.
Writ t en b y  a  fl igh t  s imula t or
ins t ruc tor and pilot .  Panoramic
Pi lot s  eye v iew.
Commodore 6 4  f  7.95 — Vic  2 0  t 7  95

Also available on Disk at C 9 . 9 5
TRADE ENQUIRIES AN1 RO G  SOFTWARE LTD 2 9  WEST HILL D A R T F O R D  K E N T  (0 3 2 2 )  9251 3 8
MAIL ORDER 8  HIGH STREET HORLEY SURREY 2 4  HOUR CREDIT CARD SALES HO RL E Y  (02934) 6083
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VIC-20 programs  4
Two fun-to-play games for the unexpanded VIC by Mathew Solly. In
one you're under siege and the second could make you r i c h

CBM 64 program 6
Here's your chance to be a hero. Just
type in Thomas Turnbull's program and
save the potholers

CBM 64 programming  9
Track down and use the hidden memory in your 64. Your guide is
Allen Webb

CBM 64 software reviews 1 3
Our experts give you their ratings for new games and some more
serious software

VIC-20 program 1 4
Worms can make a tasty dish i f  you're
a bird. That's your role in Peter
Godbehere's game

YOUR COMMODORE, free with Personal Computing Today, July 1984 P a g e  3



Castle Siege
YOU ARE the last survivor in thE
castle and your only weapon isa
large pile of rocks

You are under attack from the
enemy wh o  a re  sca ling  t h e
castle wall. You must drop the
rocks to dislodge them. If they
reach the top the game is over.
How long will you survive?

The control keys are: Z left, X
right and space bar to drop the
rocks.

19 DA TA 90-
,
4
,

6 0 .2 4 .2 4 .2 4 .2 4 ,2 4
DATA25 S A .68,152- 2S ,36,19
DATA0 A 0 .0 .0 .1 5 2 .1 5 2 .6 4
:oAT1420
,
..

:
4
'  
4 
4 
€
4

 4

•  Castle Siege is in two parts
Type in Listing', , which defines
the characters RUN and then
NEW. No w type in  L ist ing  2.
See also note at bottom.

How it works
10-100 main game loop
1000-1500 initialize variables

and strings
2000-2500 instructions
3000 POKE on other side o f

screen
3500 POKE on  other side o f

screen
4000-4500 throw rock
5000-5500 PRINT enemy
6000-6500 game over
7000-7500 ro c k  h i t  e n e my

routine
8000-8500 pick up rock routine

Variables
EH (), EL () climbing enemy
D defender
R rock
FR falling rock
RO,DE test  fo r rock and de-

fender
E number of enemies
S4 sound channel
CO colour location
T time
BT best time
W wall location
LC) loops
TE () test for enemy at top

Crown and
Anchor

THIS GAME is played with three
dice wh ich  a re  displayed o n
the screen.

The amount o f  money you
have is displayed in the top left

•   Listing l c -  defines characters for Castle Siege

O PEA
I REM 4 6 4  CASTLE S IE C f 0 .061E T • 0 4
• FE M
9 P OI.E 52,26 P O 4
,
1 5 6 , 2 e
4 F A F I . T 1 0 0 T A 7 6 3 1
-
F E A D C  
P C 0 1 1 . C • m
r . 7 1

5 D A TA 2 5 5 .4 .4 .4 ,2 5 5 ,6 4 .6 4 ,6 4 .6 .1 4 .2 .3 0 ,6 2 .1 0 ( 2 .1 n .6
D A T A
2 5 2
.
2 5 4
.
1 9 4
. 2
5
0 , 2 5
4 ,
2 5 2 ,
0
,
1 2 6
,
2 5 4
,
1 X .
1 9 2 .
1 9 2 .
2 5 4 .
1 2 S .
0

r  D R IA 2 5 2 ,Z5 4 .1 9 0 ,1 9 S .0 .8 ,2 5 4 .2 3 2 ,0 .2 5 4 .Z5 4 .1 0 2 .2 4 8 ,1 9 2 ,2 3 4 .. :5 4 .0
8 B O T A
2 5 4 ,
Z 5
4
. ) 9 2 4 :
4 8 • 1 9
2 , 1 9 2 ,
1 9 2 , 0 ,
1 . 2 C 4 :
5 4 . 1 9
2 . i 2 ; ,
1 9 e ,
2 5 4 . 1 .
2 f . 0

▪ D A TA I9 e .1 9 0 ,1 9 8 ,2 5 4 .1 9 0 - 1 .1 1 ,1 f4 .0 .4 0 .0 0 ,Z4 ,2 4 .- N .€0 .6 .e .e
l e  D A I R
2 1 4
.
2 5 4 ,
2
4
4 .
4
.
2 1 4 . 2 4
0 , 1 1 Z ,
0 , 1 9 e ,
D 3 4 , . . :
1 6 . ; : 4 *
. Z i e . Z
O C i 9 . 6
. 0

11 A A
1
A 1 9
2 . 1 9
2
,
1 9 2 .
1 9 2 .
1 9 2 .
2 5 4 .
2 5 4 .
0 , 1 9
6 , 2 2
0 , 2 1
4 . 2 1
4 . 1 9
0 . 0
A .
1 9 0 .
8

12 D A T A
1 9 1 3
. 1
9
0
,
2 9 0
,
2 1
4
.
2 0 6 . 1 9
0 , 1 9 6 ,
0 • 1 2 4 ,
2 5 4 , 1 9
8 . 1 9 8 ,
1 9 0 . 2 5
4 , 1 2 4 .
0

13 M A T 0 2 5 2 . 2 5
4
,
1 9 . 4 . 2 5 2 , 1 9 2 .
1 9 2 . 1 9 2 . 0 . ; , A
. W 2  
1 0
2  
T e 2 , 1
1 0 , 1 0
2 . 6 2 .
1

14 0 A TA 2 5 2 ,2 5 4 ,1 9 4 .2 5 2 .2 1 0 ,2 0 4 ,1 9 6 ,0 ,1 :4  1 9
,
2 , 2 5 2 4 . 2 5 4 • 1 2 4 . 0

15 D A TA 2 5 2 ,2 5 2 .4 S .4 0 .4 8 .4 0 .4 0 ,0 ,1 9 0 .1 ? :
1s  DA TA 198,198 ,196 ,196 ,196 ,1v 0 ,5 .5 .0

DA TA 198 ,190 .40 .16 .40 ,198 .198 ,0  •
15 DA TA 214 ,254 .28 ,54 ,1 ,2 ,254 ,25 .4 .,•

_
7
S
‘
. 
1
5
2

,, •  .  .  ,  0  0 , 0 . 0  •
_ 4 .  •  .  •  : 7 0 , 9 3 _ 0Le6

v54 1 2€
2: TA TA 24• 216 .216 .:. '
32 DA TA l26 .254 .19 : • •
39 DA TA i24 .254 .196  :

E

1 3 . • 1 9 S
,
1 9 0 . 1 2 4
. 0

:14  2  38.190 A
4 8 ,0

•A

A

hand corner. Y o u  sta rt  wi t h
M O  and are prompted with the
message "place bet'. You then
type in how much you wish to
bet — no t  more  money than
you have'

After pressing RETURN you
are p ro mt e d  w i t h  a n o t h e r
message: "back". Type in which
side of the dice you expect to be
showing after the computer has
thrown them. The computer will

:—
then throw the dice and the out-
come wi l l  b e  prin ted o n  t h e
screen.

If one of the dice shows the
side you backed you get double
your stake money back If two of
the dice show your side you get
treble your stake money back.
and if all the dice show the side
you backed you get four times
your stake money returned. If
none of them show your side

• you lose your stake.

How it works
l o - l o o  main game loop
1000-1500 initialize variables

and strings
2000-2500 instructions
3000-3500 print credit
4000-4500 bleep

Variables
D O ) dice
P() position of numbers on dice
R number of dice right
T total credit
CO colour location
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-
•

We have inserted REMs in the lines above those in
which Commodore control characters appear In the
listings. These are only for your guidance and should
not be entered. Remember that lines in some listings
may not fit unless you use abbreviations for the BASIC
keywords— you'll find them in your manual
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CAVERS a r e  t rapped  d e e p
underground —  a n d  they're
relying on you and your rescue
craft.

You mu st  s te e r yo u r wa y
through th e  tunnel, avo id ing
the stalagmites and the sides,
into a large cavern.

There y o u  s e e  t h e  p o t -
holers signalling with a lamp, a
flashing s p r i t e  w h i c h  a l s o
changes shape due to  a kind
of BASIC interrupt

Touch t h e  la mp  with  yo u r
craft and a  bell rings, indicat-
ing the fi rst part o f your mis-
sion is complete. Now you and
the rescued  po tho le rs mu s t
reach safety.

This t ime  you use the right
hand tunnel a n d  touch  yo u r
craft against a sprite with the
word " win ne r written inside it
This records you r t ime  score
on the table.

Don't to u ch  t h is  sp rite  o n
the way in — it will be.ignored
until y o u  h a ve  rescued  t h e
callers

Touching any other objects
will result in  a  multi-coloured
explosion, complete  with  th e
sound of the blast

The g a me  wo rks with  t h e
joystick in port 2 and these are
the control&

up
accelerate b r e a k

right

117  l
i
r

decelerate

down

left

break

The fire button is used to re-
start the game and to give ins-
tant slow speed.

You wi l l  fi nd  tha t  t h e  res-
ponse to the joystick is instant,
even though th e  con tro ls in
lines 1  t o  2 5  a re  writ ten  in
BASIC.

As the Commodore 64 finds
sub-routines by searching line
numbers f ro m zero, I  p laced
this routine a t  the  beginning
so it finds the routine and acts
on it quickly.

How it works
1
2
5  
m
a
i
n  
j
o
y
s
t
i
c
k  
a
n
d  
c
o
n
t
r
o
l

module
27-35 reset memory and store

sprites a n d  user-defi ned
graphics

36-117 m a i n  s e c t i o n :
switches on sprites, places
them on screen and moves
them

118-125 th e me  tu n e  mu s ic
DATA

130410  user-defined graphics
DATA

5000-5110 top 10 t ime table
— a high-score table for the
10 best times

7000-8750 sprite DATA
9000-9015 bell sound effect
10000-10020 explosion effect
20000-25000 d r a w  ca ve rn

routine
30000-30075 winner sprite

DATA
40000-401 CK) win and display

routine
45000-45150 instructions
50000-50070 routine to  play

theme music
60000 random high-resolution

colour routine

When typing in  th is l isting, you 'l l  fi nd  REMs above
lines containing control characters. These BEMs are
only for your guidance and should not be entered.
And remember t o  abbreviate BASIC keywords —
there's a list in your manual. Some lines may not fit
without abbreviations. And Ws quicker to type them
In

Will you survive to
rescue the cavers?

r CEIM64

0 FORX1=3TOnSTER-1 TT( X 1 • 1 /=TT( X i 3  T r v x 1 = 1 ) = T T S
,
M
,  m E x t

PP
8- 53248 8=54272•P OK E 54296,15TORI=S TOS =24 P M E I.8 ,M E X T V 31027

1 8 =5 3 2 4 8  ROKEV+20.2 ROKE53275,2 JV=REEKt5632et IFS74=0THENS14=5
2 P OK E 8o28.2 P E RE Y *3
7
,13  
R u = E y = 9 4  
F R = J y A
N D I s  
R E
m  
F I
R E  
B u T
T o m  
S T
A T
u S

3 J 8 = 1 5 - ( . 1
1
, 9 3 3 1 5 1  
I F J 8 . 4
T H E N S
8 = l t  
R
E
M  
D I
R E
C T
I O
N  
8
A
L
U
E

4 C=RE E low.31A NDI 9 = R E E K 1 y . 3 e ) 9 , 0 2
.
1 F I Y = 1 0 T H E N , 1 8
1
*  9 2
1
4 = 5 %  - 1  
I F S X < I T H E M 0
1
4 = 1

5 IFFR =4 m 4 E N S 2
6 IF3V=5TMENJW=K Str4=Sl,=1, lF5;05eTHE NV .1.50
7 IFJV=ITMENY=8-S% POKE2040,20e IFy c e r HE Hy .e
e Ir Iv =2THE N8=8=S % P 0 1
,
1 2 0 4 0 , 2 0 8  
I F Y > 2 5 5 T A E
N Y = 2 5 3

9 TF„Iv=4THENx=:t-S% P0HE20413,210 IF.X c e T4 1 X • 0
l e  IFTV=8THENx=x=s% P oRE 2040.209 tFx3.320TNENX=320
11 IRJY=OTHEMPOkE21340,20e
12 f t  IFD=21M E 1 ' F=20=0G091J 999343
14 0=RE E K l8.9001144 IFO*9=m0F=2TmEND=0 F=0  G=0 o o s u a ' a a e  130S UI1
4
9
,
300  R E T U R N

19 IFCC.ITHENREPJR1
20 I F t T I - R 0 )
,
_ 6 0 T H E N C =
4 9 R E T U R N

21 00S1J310000 r c *w.s .lo225s TtP 1e  POKE2040,2 PCRES=4•17R V = E S . I g
v E s . 4 , 6
22 R O K E S • 1 4
.
P C K E V .
2 1 1 0 , 3  
F O R Z = 2
1 1 , T 0 2
1 5  
R O K
E 2 0
4 0 ,
2  
P O K
E S =
4 , 1
2 9

23 POKEY=3,14 P O K E S
,
2 4 , 1 5  
F O R T L = 1 2 7
1
0 0 S T E P  
- 6  
R O K E S
. 2 4 , T 1  
m E
x T  
4 E
0 '

24 NEXT v 4 2 2 5 . D . e . P o K c v + t 6 . e  P O*E 8=1.8 PO4(EV,8 P ORE V .20.2 P 0K E 53275,4
25 RETURN
27 POYE53281 , 15 P R I N T 7 '  c o o .
-
- - m o u r z r
.  P R I N T " 4 1 1 1 0 9 " ,
1 4 1 1 ( 1 3 ) ' 0 C R V E
R N  
R E S C
U E

28 03S U3909€ PCRES328e.12 005%450000 00939013e
29 REM START SPRITES A T 13312(BLOCK 2 9€>
30 ROK E 53201,15 P9INT0mR1(142, POKE52,48•POKE36,48 R OK E 56334 .R E E K x .58334
,
A N D 25
4

31 ROK E 53281,I5  PRINTCHRS(142)  POKE52,41.REKE56,48 FeCE 56334.P E E K ( 5633.09025
432 P e r l 1 ,PEER(1)AMD251 FO9.1=0T0511 R OK E I.1 2 2 0 8 .FE E X .1 5 3 2
4
8 =1
, N E N T

▪ P OK E I,P E E m 1) 0R4 PC8356334.PEEK56334>ORI
34 R O K E 1 3 2 7 2 , ( R E E R c 5 3 2 7 2
,
A m 0 2 4 0 , 3 2
35 FOR1=128e0a019015 READ4 ROKE1,A mExT
36 P P IM T" :7  P C V E V * 1 6 , 1
-
X = 6 e  8 = 2 1 3 e
t? FOR1=113111013887 RE A M  ROK E I,A  heX T
38 0 0 9 3 2 0 4 0 0  P 0=0 0 0 9 3 4 0 0 3 0  oos us 459€e
90 R0=11.POKE21943.216 R 0
,
1 8 . 4 2 , 0  
P t K E v . 6 , 4 8  
R C K E V
= 7  
2 2 5  
P 0 = 1 8 4 . 2
1 , R E E k ( y
= 2 1 / C 0 8

81 P OK E V =16.RE E K ( 8=16
,
0R0 X E , = 0  
C = 0  
R O K E 8 . 3
9 3  
X = 5
0  
8 = 2
2 5

•  R Ov E V .2 1 .9  POKE2041-214
83 RCRE V .394 x =50  8=225  GOSU329300
84 ROK E 2041.IA T R A D
,
1 3 ) 4 4 l = 2 1 I  
0 0 9 . 1 1  
I F X ) 2 5 5 T
H E A P O K E
8 = 1 6 , 9  
R O K
E v .
x  
-
2
5
5  
G
O T
O 9

85 P CK E V =t6,8 POKE8,X
86 RCKEy=t Y  1FC.:THE NC.e 00109e
87 IFT=5THE 4v =0 007080
•  1FD=294X x =5THE N90
89 GOTOS4
90 P R IN T' i r  P O K E .
,
1 6 , 8  X = 5 0  
8 = 2 2 5  
R C H E N
,
. . . 1 . 8
.
R E V E V . x  
p o y E
2 0 4 8
, 2 e 8  
0
=
0  
X
l
e
=
e

100 P E r  DATA FOR ' U D O ' S
115 A =8 1=13 9 =0  PRINT" i6FRESS FIRE  BUTTCM FOR A  TRY"
116 x4REEIC563203AND:6 IFK =OTlem ee
117 00101.16
119 REM MUSIC DATA
120 0 A 7 A 2 2 ,9 6 ,2 5 0 „2 2 ,9 6 ,2 5 0 ,2 9 ,2 3 3 ,2 5 0 ,3 3 .1 3 5 .2 5 8 .3 7 ,1 6 2 ,2 5 0 .2 9 .2 2 3
,
2 5 0
121 90Tn33,135,6e,33,135,6e,33,135.6e.22.96.6e.22.96,5e,29
,
231.68.33
,
133

122 DATA6G,37,162,613,29,223,6e,33.135.60,33.135.6e,33,135.288
125 DA'A -1, -3. -:
o e  REM S TA LIOTITE S
135 DA TA 255 ,255 ,253 ,253 ,253 ,163 ,103A 31
140 D A T R 2 5 5 , 2 5 3 , 1 8 9 , 1 8 9 , 1 5 7 . 1 5 5
,
1 3 9 . 1 3 6
150 D A TA 2 5 5 ,2 5 5 ,2 3 9 ,2 3 1 ,2 3 1 ,1 9 9 ,1 3 5 .3
162 D A TA 9 2 .1 4 2 .1 0 8 ,1 4 2 ,1 2 4 ,7 6 ,7 6 .4
163 9 O T A 2 5 5 , 1 2 7 , 1 2 7 , 6 3
,
6 3 „ 3 1 . 1 5 . t 5
164 D0714255 ,254 ,254 ,252 ,252 ,248 .248 ,240
165 D A TA 1 5 .7 .7 .3 .3 .1 ,1 ,1
166 DA TA 240 ,224 ,224 ,192 .192 ,128 .128 .128
170 REM STALIOMITES
18e D A T A 1 3 1 . 1 0 3 . 1 0 3 . 2 5 3 . 2 5 3
,
2 5 5 . 2 5 5
,
2 5 5

190 1 A T A 1 3 6 , 1 3 9 , 1 5 5 , 1 5 7 , 1 0 9
,
1 8 9 . 2 5 3 . 2 5 5
200 DA TA 3 ,135 .199 .231 ,231 .239 ,255 ,255
212 D A TA 4 ,7 6 ,7 6 .1 2 4 ,1 4 2 .1 8 8 .1 4 2 3 2
213 0 A TA 1 5 .1 5 ,3 1 .6 3 .6 3 .1 2 7  1 2 7 ,2 5 5
214 D A 1 9 2 4 0 , 2 4 0 . 2 4 8 , 2 5 2 , 2 5 2
,
2 5 4 , 2 5 4 , 2 5 5
215 D A TA i o 1 ,1 ,3 .3 .7 .7 ,1 5
216 D A TA l 2 8 ,1 2 8 ,1 2 0 ,1 9 2 ,1 9 2 .2 2 4 ,2 2 4 ,2 4 0
220 PEm 1 4 1 0
0
S  F O R  
W A L L
S

230 D A TA 4 6 ,4 4 .4 6 ,0 .5 8 ,5 8 .5 8 3
264 9€TA 6 2 ,6 2 .6 2 4 .5 4 .5 4 .5 4 ,0
265 1 A TA 0 ,1 2 6 . t2 6 ,1 2 6 ,0 ,3 0  3 0 , 3 e
270 REM LE FT NRAD AALL
280 D A TA 2 5 5 .2 4 e .2 5 4 .2 5 2 .0 2 ,2 4 8 ,2 5 4 .2 5 2
298 DA TP 255 .255 .255 .248 ,240 ,192 ,255 .255
32e REM RIGHT HAND HALL
330 D A TA 6 2 ,1 2 7 ,3 1 ,1 5 ,3 1 ,6 3 ,1 2 7 ,2 5 5
340 D A " A t5 ,3 1 ,6 3 ,1 2 7 .2 5 5 ,2 5 5 ,1 2 7 ,6 3
37e REM GIRDERS
300 D A TA 2 5 5 ,2 5 5 ,4 2 .4 5 ,1 6 2 ,6 5 ,2 5 5 ,2 5 5
390 3 A 7 A 2 5 5 ,2 5 5 ,6 5 ,1 6 2 .8 5 ,4 2 .2 5 5 ,2 5 5
400 D A TA 1 9 2 ,2 4 0 ,1 2 0 ,1 2 0 ,6 0 .1 5 .3
,
3
410 D A TA 3 ,1 ,1 5 ,6 0 ,1 2 0 ,1 2 0 ,2 4 0 ,1 9 2
2016 P ov r o423 ,3  K WE W4 1 .2 1 4  ROK E 8•40,0 ROKE8=2,70•PEREv=3,543
4999 REM SCOPE TA K E
5000 IFP0=0ORTT(8TME1'RETL8M
5005 T7=20010 7 7 - 2 v 9 e  - IT 2 1 =0  FOPX1=17010 IFTT) TTOCI) THEN21=X1 x 1=11
50t0  NEXT IF21.4TRENWETLIAN
5020 IHRVT"n0MENTER m4HE".M6 I R L E W A S 3
-
: 2 0 T H E M A S = L E F T u 1 4 8 . 2 0
,

5040 IF.71-10TNEM5060
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1060 1 1
8
.
2 1 : A T
T  
T T 4
( 2 1
/
8 8 4

5088 P RIA TT7" TA IN6," 181r E  TABLE ,SEC0N18
5090 FOR X I.IT0 1 0
5891 P R I N T . W A ; 8 i : T A 8
,
_ 1 0 ) 1 A T
,
8 8 7 - T T < X L , , 4 1 0 0
,
8 1 0 0 . T A D
,
2 3
,
. 7
1
8 . 8 1  
•

5Les NUT
5110 PRINT"4141ESS A  8EY TO RESTRRT" 7 o r E t9 8 .e  11a1r198.1 P OK E is s ,e  PETUAN
6999 PEA SPRITE DATA PLANE FOPARPD
7900 DATA 0  ,  0  •  0  ,  0 , 0 , 0 , 0 . 0 . 0 . 0
7085 DATA 0  0  .  0  ,  3 6
7018 DATA 0  •  0  ,  2 4  .
7815 DATA 0  .  1 2 6  .  0  .  0
7820 DATA 6 6  ,  1535 ,  2 5 5
7
0
2
5  
D
A
T
A  
2
5
5
6
4  
,  
1
2
6  
.  
2

70u. DATA e -  •  e  e
70a5 DATA 6 0  ,  0  .  0  .  6 6
70 .0  DATA 0 ,  1 2 9  0
7041 DATA 8  .
7055 DATA 0 .
700 DATA .  •  e  ,  e
7045 DATA a  ,  0
7070 DATA 0  .  8  0
7075 DATA 0  •  . 8 .  3 2
7099 PEA 9A NIT D A TA  PLANE LE FT
71ee DATA 0  •  .  8 . 0
7101 DATA 0  •  0  ,  3 . 8 . 0 , 0
7110 DATA 0  •  1 2 0  e
7115 DATA 1 2 8  ,  0 . .  0  ,  1 2 8
7120 DATA 0  ,  0  .  1 9 2  •  1 1
7125 DATA 1 8 2  •  2 2 4  •  7 2  ,  1 2 •
7138 DATA 2 1 5  •  2 5 5  •  2 5 5  •  2 5 5
7135 DATA 2 5 5  •  2 5 4  .  1 2 7  2 5 1
7140 DATA 2 5 2  ,  e  1 2 7  2 4 e
7145 DATA 0  0  •  0  .  0
715e DATA 0
7155 D R T A 0 , 0 . 8 ,
7148 DATA a  .  0  e  •  o
7165 o o t H o . e . e •  e
7 re  DATA c • 0  .  ,
7175 DATA 0  0  .  0  •  3 2
7200 PEm SPPETE DATA PLANE RIGHT
to m  1 4 0 1 A 0 , 0 . 0 ,
7405 DATA 8  .  0  .  0  ,
7410 DATA 0  .  8  .  0  •  1
7415 DATA 0  0  1  0
7420 DATA 0  .  3  7  ,  1 9 2
7421 DATA 7  4  7 2  1 5
7430 DATA 1 2 7  2 5 5  2 5 5  2 5 5
7435 DATA 2 5 5  ,  2 5 5  ,  1 2 7  ,  2 5 5
7440 DATA 2 5 5  6 3  .  2 5 5  .  2 5 4
7445 DATA : 5  2 4 0  ,  e  e
7450 DATA 0  ,  0  •  0  ,  0
7455 DATA e  •  e  e
7460 D A T A 0 , 0 , 0 ,  e
7465 DATA 0  ,  0  .  0  .  0
7470 DATA 0  •  0  ,  0  ,  0
7475 DATA 0  e  0  3 2
7999 REM SMALL S P I T E  EXPLOSION
0000 DATA 0  .  0  0  ,  0
0005 DATA 8  0 .
080.0  DATA 0  •  0  0  e
8015 DATA 0 .  a  0
8020 DATA 0  8  e  .  1 6
8025 DATA 0  .  0  1 3 0  .  0
8030 DATA 0  8 4  ,  0  ,  6
8015 DATA 4 0  ,  0  8  5 6
0040 DATA 0 ,  0  ,  84 ,  8
8845 DATA 0  . 1 3 9  0  •  e
8e5e DATA 1 6  •  0  ,  E t ,  0
0055 DATA 0  ,  Q  e  •
1068 DATA @ 0  •  0  .
1015 DATA 0  ,  0  .  0  •  0
8 8
7
8  
D
A
T
A  
e  
e  
0  
,  
0

9075 DATA 0  0  0  •  3 2
8199 PEA 84086P  SPRITE EXPLOSION
8280 DATA e  e  0  .  0
8205 DATA 0 .  0  -  0  •  0
8218 DATA 1 2  5 6  .  1 6  ,
62 I5  DATA 1  0  .  1241
6220 DATA 1 4 5  ,  0  0  .  8 2
9225 DATA 0  .  0  ,  3 6  0
123e DATA 5 5  •  1 3 1  2 1 6
3215 DATA 8  e  2 0
1240 DATA 0  •  0 ,  1 4 6  ,
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31
,
1
,
H

8210 DATA 1 6  ,  1 2 8  4  ,
8251 DATA 0 ,  0  ,  e  •  e
8 2 0  DATA 0  0  •  4 8  4 0
8261 DATA 0  ,  0  ,  0
8270 DATA 0  •  0  ,  0  ,  0
8275 DATA 0  .  a  ,  0  ,  3 2
8399 REA SPRITE EXPLOSION
8400 DATA 0  ,  I  ,  0  ,  @
8405 DATA 1 1 3  ,  0  .  I  •  1 4 1
8410 DATA 0  ,  6  •  3 9  •  0
8415 DATA 2 8  .  2 4 1  ,  0  ,  2 4 9
8420 DATA 2 4 8  .  1 2 8  2 4 8  •  2 5 2
8421 DATA 6 4  .  1 8 3  •  2 5 1  •  5 6
8430 DATA 7
9  •  
2 3  
.  
1 5
6  
,  
3
0

8435 DATA i l e  •  2 2 0  .  3 1  •  6
8440 DATA 1 8 8  .  7 8  •  1 0 1  1 8 4
8445 DATA 1 e 2  ,  1 4 1  •  1 1 2  •  1 8
8450 DATA 5 9  ,  9 g  .  5 7  ,  3 0
8455 DATA 2 2 4  ,  : 3  7 0  2 2 4
8460 DATA 1 2  .  1 1 3  . 1 9 2  .  7
8465 DATA 2 5 4  •  6 4  •  3  .  2 5 2
8470 DATA 0  ,  1  ,  2 4 0 8
847!
, 
D
A
T
A  
•  
0  
,  
8  
1
2

8500 PEA SPRITE LA RGE  EXPLOSIDA
860e D A T8 0 .0 .0 ,0 .0 ,0 .0 ,1 6 ,8 1 ,0 ,8 ,0 ,4 ,1 6
e o e  D A TA 0 ,3 .2 .6 4 ,1 .5 6 .1 2 8 .1 2 ,2 5 5 ,1 4 4
862e D A TA 1 4 3 9 .4 0 .1 .1 5 1 .0 .1 1 .1 2 1 .0
,
1
a ‘ w  DA TA I83.0  2 5 .2 1 4 .9 6 ,8 .2 3 6 .4 8 .6 .2
40f-40 D 4 I T A 1 5 2 . 3 . 9 8 . 0 . 8 . 5 1 . 0 . 8 . 9 6
,
1 2 8
,
0

8650 D 0 4 8 0 6 ..0 .0 ,0 ,0  0 . 0 . 0 . 0
8699 AEA SPRITE OROLIAD EXPLOSION
8788 ogine.11.4,e,e,e,e,0.0,41.24,0,0.24
8710 DATA@ 0 , 4 8 • 0 , 0 , 1 7 0 , 0 , 0 , 6 8 , 0 , 8  1 1 0
8
7
2
0  
D
A
T
A
0
,
4
.
1
7
6
,
1
9
2
,
0
.
1
6
4
,
1
2
8
.
3
,
1
0
5

8730 D A T F 8 2 8 , 0 . 5 1 . 0 , 5 , 6 8 , 6
0
. 1 , 1 5 4
,
1 2 8
,
2

87 .0  D A TA l 2 4 8 .0 ,1 8 6 .0 .0 ,9 2 ,0 ,0 ,1 6
8750 D A TA 0 .0 ,6 0 ,0 .0 ,1 4 .0 .8
8999 PEA DELL
9008 0 .5 4 2 7 2  P 84E S 41,130 P OK E S
5
5 .9  P O 4 E 6 4 1 5 , 3 0  
P O K E S
4
2 4 . 1 5  
F O R L = O T
O 1  
P 0 1 . 1 5
. 4 , 2 1

aele  F o P u . tto t5 0  NExT PC4ES44.20 FORVI=1T020 NEXT NEXT
9 0 I5  FORu.S T00.24 POKEL1.0 NEXT RETURN
10000 0E41 BANG
10010 P ORE S .1.6 POKES424.15 PO4?ES44,129 FOP T=15TOOS TE P
-
.5 P 0 V E S 4 2 4 . T  F T . F
-
R 7

10020 M U T  POKES424.0 R OY E 5
4
4
,
0  P E I L A N

2 0 0 e 0  A S . . J 1 1 1 , 1 1 1 1 I T T I T T I I I I T
,mes  PetE53270,Put.512791op16
2e0e5 ous6099e
28010 4 4 4
-
0 0 0 4 0 0
8 0 1 4 4 0
0 0 0 0 0 1
4 0 0 4 1 4
0 • • • • • •
• • 0 0 0 4
0 4
0 4 •

20032 P 0V E 8.28 .1  P 84E 8811.11 P OKE 7.2.21 P0rE%'*a,6.? POCEY4414,0
20015 0 1 4
-
1 0 0 0 0 0
0 4 0 0 0 0
1 / •  
4 4
1 1  
W 1 4
4 1 1
4 1
.

20020 P AINT"0"
,
• 11  P .
1 . 4 8 4 . :
4

2003e
2ee:5 6
,
7 2 5 m
s ‘ e e e
0  
8 R I
N T
A 1
8 4 "
1  
_ 8 8
1 1 1
1
-
4 1 1
4 4 1
1 4
-
T 1 0  
_
i  
•  
_
1
.

28040 009A :60008 P RINTA II.To  -
,
4 0 4 1  
I  
M K  
•  
4 0 0 1

2ee5e GOSLI860000 FRINTA144's  •
28054 P OINT'S  ' GOSUB60000 • 1 0 4 1 0  H 4 1 4  T T  P A I N T
.
1 "

•  t  '
20055 G05U560800 P R IN TA 1 4
4 .
4
28060 13135UE60000 P RINTAI4=
.
1
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Programming

Find and use
your 64's
hidden memory

ONE O F  th e  aspects wh ich
separates the Commodore 64
from the "also rens" is its large
memory. Wh ile  i t  is  true that
only about 38K is accessible
from BASIC, with  the aid of a
few sh o rt  routines, yo u  w i l l
have ready access to  around
60 K

First L e t  m e  a s k  s o m e
questions:
•  Are you fed up with convert-
ing y o u r  m a c h i n e  c o d e
routines or blocks of data into
lengthy BASIC loaders (similar
to listing 2)?
•  Are you interested in simple
animation o r do  you wish  t o
have a c c e s s  t o  s e v e ra l
screens of data?
•  Do  you wish that you had a
few k i lo b yte s o f  p ro te cte d
data area fo r your adventure
or simulation?
•  Do you want to move blocks
of d a ta  a round  rap id ly a n d
easily?
•  Are you just an enthusiastic
dabbler?

If you answer yes to  any of
these questions then read on.

Before launching in to  des-
criptign o f  th e  routines, i t  i s
necessary t o  d isducss h o w
RAM i s  organised a n d  co n -
trolled on the 64.

Consider Figure  1. The only
obvious p a rts o f  RA M ava il-
able f o r u se  a re  t h e  BASIC
area and the  spare a rea  S o
where is the rest of the RAM?

The answer hiding behind the
ROMs and the I /O areas. Any
address i n  t h e se  a re a s  i s
shared by both RAM and ROM
or I/O. The  crunch  is  tha t a
value POKEd t o  a n  address
will be put into the RAM but a
PEEK will reflect the value in
ROM, not RAM.

Fortunately, t h e  6 5 1 0  p ro -

hexadecimal

$0000-$03FF

$0400-S07FF

$0800-69FFF

SA000-613FFF

SC000-SCFFF

0000-SD FFF

SE000-SFFFF

decimal

0-1024

1024-2047

2048-40959

40960-49151

49152-53247

53248-57343

57344-65535

size of RAM

1024

1024

38912

8192

4096

4096

8192

usage

system

video memory

BASIC area

BASIC ROM

spare RAM

I/O colour RAM

Kernal ROM

•  Figu re  1 — Commodore  64 general me mo ry map

0  'Cl e t

cessor h a s  a n  inpu t/ou tpu t
control reg ister at location 1.
This location controls a whole
handful of functions, as Figure
2 indicates. By setting the cor-
rect bit to zero, the ROM area
controlled b y  that b it  wil l  b e
switched out and the RAM will
become available f o r use. I f
the b i t  i s  se t .  t h e  RO M i s
switched back in.

bit f u n c t i o n
3 sw i tch  for basic ROM
1 sw i tch  for Kernel ROM
2 sw i tch  for I/O area
3 c as s e t te  write line
4 Ca s s e t t e  switch  Sense
5 casse tte  motor control

•  Figure 2 — the function of
location 1

Warning: A n y  a t temp t  t o
switch out ROM b y POKEing
values in t o  loca t ion  1  f r o m
BASIC will cause the machine
to crash.

The routines described here
use the switching out of ROMs
to g ive  yo u  easy access t o
about 58K from BASIC

Listing 1 g ive s the  source
code f o r  t h e  rout ines. I ' v e
included th is  since  you  ma y
prefer t o  extract  port ions o r
modify i t  t o  su i t  y o u r  o wn
purposes

The fi rs t  rou t ine  i s  ca lled
Blocksave Th is  ro u t in e  w i l l
SAVE a  specifi ed  b lo c k  o f
memory t o  cassette  o r  d isc.
Due to  certain problems with
saving with the interrrupts dis-
abled, t h e  ro u t in e  w i l l  n o t
SAVE the block behind $D000
to S FFFF.  T h e  s y n t a x  i s
simple:
SYS 4 9 1 5 2  " fi l e n a me " ,
device,ssstart a d d re s s , e n d
address
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Programming

where Device is 1 fo r cassette
or 8 for disc., sa = 2

As an example, to SAVE the
BASIC ROM to disc use:
SYS 4 9 1 5 2  '  BASIC
ROM,8,2,10*4096,12*4086
-
1

Location 1000 is used as a
flag to determine whether you
want to  save the RAM under
the BASIC ROM or not. A zero
value w i l l  le a ve  t h e  R O M
alone, a  non-zero va lue  wi l l
switch the ROM out.

Hence, i f  you  precede the
above e x a m p l e  w i t h
POKE1000,1 t h e n  y o u  w i l l
SAVE t h e  R A M  u n d e r  t h e
ROM, no t the ROM. You will,
however, g e t  a  L OA D e rro r
when yo u  re load  t h e  saved
RAM. Un le ss yo u  have  p ro -
blems with your cassette, you
can ignore the error.

Note: An y programs saved
with blocksave must be loaded
using the command:
LOAD "",device.1

otherwise i t  wi l l  no t  LOAD

into the correct place.
As mentioned earlie r,  y o u

cannot PEEK the ROM areas
The n e x t  ro u t in e ,  n a m e d
Peekall, wi l l  d o  th is job. Th e
syntax is:
SYS 49155,address

the contents of the address
will b e  re tu rned  i n  loca t ion
998. This routine will work on
all areas

The RAM under the ROMs
offers great possibilities as vir-
tual storage fo r animation o r
databases. T h e  n e x t  c o m -
mand, Blockmove, is  included
to a ssist  s u c h  applications.
Quite simply, b lockmove wi l l
take a  sp e c ifi e d  s l a b  o f
memory contents and put it at
a specified location. The syn-
tax is:
SYS 39158,sa.fa,da

where sa is the start address
of the block

fa is the finish address of the
block

da i s  t h e  d e s t in a t io n
address

C-
-
. 
=
c
3
c
r
a
r
r
I
c
s
c
l
i
c
o
i
r
l
e

RUN
STOP

rvir
C T R L

4
4
-gplumm

SHIFT
LOCK

st
3

RED
4

CYN

S H I F T  Z  X
I BM  m  t 7 I  El

5
PUR

-
6

GRN

T V  t i
• cs n  G i l  In

n 1 ;1  gi 1 . 3

•
7

BLU

V
In MI ! S i  al E l l  VI

8
YEL

9
WRVS
O N

Demonstrations 1  a n d  2
use t h is  command  t o  sh o w
you h o w  t o  crea te  mu lt ip le

10 i4'1.4?158 vc -43.161 S A =1024 CL=55298
REM SELECT RAM BEHIND VERNAL POM AND SET FLAG TO s u t r c e  OUT otc r

3e ee.144.4096 POVE996,0
40 REM F I L L  E IGHT SCREENS MITM CAPPACTERS
50 FOR 1=1108
60 B L = R A .
,
1 - 3 v 4 / 0 8
0

7e S S  FLA ILA Lv 100001
80 NE x T
90 P RINT CA RU147:,
100 REM DISPLAY ERCJA SCREEN I N  SEQUENCE M ITA  RANDOM COLOURS
110 FOP1=1108
120 E L=P A .. 1- 3) 4100e
13e ves FL.ct,ct.teoe,Pellti PIS
140 SYS 101.1N—RLRL000,5M

1Pc.A01AEN100
170 REM 5E1 OF LIk .A 1 INVFERENT SCBEENt E tA IND  THE VERNAL Rom
LOU FOR / * I D A
tee FR IM I E M R4k14.'
,
. C O T
,  
s k R I A R T I R
,
S T R V I .
,

FOR 1 =ITU 1 0 0  R P IN TS P C
,
1 ) 0 0
,  H E x T

230 IlL=A B A ( 1- Iv e1000
220 SYS Dm .S N.S Nv ie lee l l t
2
-
3
0  
N
U
T

240 P RINT C I P 4
,
1 4 7
,

4 0  REM D/SPLRY THEM I N  SEQUENCE
260 SYS FL .C L .C L .1 0 0 0 ,1
1 0  FOP I=ITO8

280 BL=84
.
1. 
1 - 3 . =
t 0 0 0

..se SYS BM B L .B L .1000 .8A
30e NE .T
-
A
u 
‘
.
1
.
•
.
1
.  
I
F
C
.
.
2
0
T
H
M
:
6
0

i i j  REM
3e REM DEMONSIRMT;UM oF HUH E IGHT SCREENS OF DATA CAN BE

34u REm I I  AND RECALLED VRem THE RNA BEHIND IR E
REM i.IRtimL

•  Demonstration 1
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As with  blocksave, a  fl ag  i s
available t o  d e c id e  w h i c h
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RESTIMIE.
1

RETURN

ft
t aSR

.
4
_

.11w-
t itSf t

,

ROM is switched out. Location
996 contains this flag. A zero
value will switch Out the Ker-

nal ROM arid a non zero value
will swi t ch  o u t  t h e  B A S I C
ROM. T h i s  h a s  p a rt icu la r

t  FEN CPV5 C v 1 F  R i & o
,
T n e L F J L _ - _
, , ,  m o q u e  
c F F .  
L E F T )

te  t4s- -  SOOPPIROPPPO
15 RENCRVS uF1 F l  1 ( F  c  JL P d ,  P l A t IC IL t IC L A S P  W a N ) t t ,  -  L E F T )
20 A S 4 A t.'A U  M O I N N O S M O
.
i i m m e n s o m e r

PemcPvs m c c o m . s i c w ,
,  1 - 4 - 7
) I : R S R  
D C 4 4 N I C
I 3  .
: P 3 F  
R I E
K T 3

A INRIWSW m m m m m m  M I M I '
Y5 R V II IV S  OWE E P R 0014N]Cl; L E . T :
44 A 4
, 4
8 . " 4
,
0 0 1
0 • 8
0  
n
a
g  
•

45 REMERVS ONICCDP1.51IRV1. 4 4 1 . 1 ) C r f
,  • : R i P  L E F T ]50 A t . A 1 . - a l  - m m •
-
•t 5  REALF,, •   I C 4 4 0 ( 1 3  f.RSR LE FT•  E t . .  • s r . •  •  •  t
. .

0•  11=B10- •  X I
E l-ES '•  4 .

lee z ]
ILO K . 1 ( 4 4 L  1 4 4 4
,
, . •  
E N • 4 • . • 1
7
,
:

110 K M  0
.
5 E  
R 0 E 0
,  
K A
I N
D  
P E
R N
A L  
F
E
r
l  
T
O
P  
G
W
A
R
N
I
C
S  
L
A
T
A

1V, FEN USE APER PENIND BASIC P Oi l  Fo p  c oLc c g
Ftm DRAW.AND SI.WE 2 4  SCREENS

i50 F.C..1 .4TC
,
12

PRINT ,
:
1 4 . 1
. 1 4 7
,
T 1 0 .
1 4 2 ,
N s

"  E ;w 4 0 0 4 1
• ' ) v E 5 1 . 0  5 V 5  RN,SC S C .200  4 . .E S

.
-
.
4
E
5
1
E
.
L 
S
S 
B
A
.
C
L
•
E
L
.
2
0
0
.
C
I
.
E
L

N..E1S•200
,
e
1
4
T
)
n
r
r
e
e
,
t
e
o
l  
.
B
1
1

. 6  Em S C . 5 0 . 2 D 0
,
5 1 1 . 1 1 $
:Y5 E M ,CL.CL.ZE CCI.E
.
;•
N E J  RRENT C14' s ,14:
.
!
r = 0

2*0 ;7
-
•  
- !  
r
.  
'
;  
S
C
R
E
E
N
S  
I
N  
S
E
C
‘
U
E
N
K
E  
A
T  
A  
S
P
E
E
D  
D
E
r
m
I
t
h
c
,  
L
I
N
f  
1
1
0

• , ,  - Y S
Fr •  P . M
,
C 1 4 . E S . C E
. B S .
2 0 e . C t

110 F L r . ,
3E40
'110 C E 0 ( ,
-
. •KAN.

•  Demonstration 2

•

(ft

implications i f  y o u  p la n  t o
move data to the colour RAM.

If you use the RAM behind
the Kornai ROM fo r th is pur-
pose, you  cannot mo ve  i t  t o
the colour RAM since both are
switched o u t  simultaneously.
Demonstration 2  ke e p s  t h e
colour data behind the BASIC
ROM to prevent this problem.

The next command, blockfill,
fills a  specifi ed a rea  wit h  a
specified characte r.  T h i s  i s
useful fo r zeroing a  b lock o f
RAM or filling the colour RAM
with a  specified colour. Th e
syntax is:

SYS 49161.safa,ch
where sa  is  the  sta rt  o f  the
block affected

fa is the finish of the block
ch is the character
The fi n a l command, ch a r-

move, i s  a  specified fo rm o f
blockmove. This command will
download t h e  n o rma l u p p e r
case se t  o f  characters (2 5 6
characters in all) to a specified

11111.1111111
7:m 6 4

address. This will be of value if
you p la n  t o  redesign  y o u r
character set. The syntax is:

SYS 4 9 1 ,  s t a r t  add ress o f
destination.

All addressesare to be input
as d e c i m a l  v a l u e s .  A l l
Parameters can  b e  inpu t a s
values, v a r i a b l e s  o r
expressions

Listing 2  g ive s  a  BASIC
loader fo r the routines. Once
you have typed it  in. SAVE it,
since, while a crude checksum
is included, you could make an
error. Once  i t  is  up  and run-
ning, wh y  n o t  save  i t  using
Blocksave? Like this:

SYS 4 9 1 5 2  "name .dev.sa ,
49152,49527

Demonstrations 1  a n d  2
give an idea of the possibilities
of these routines.

Try them and enjoy.
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2
10 A C  •  9 9 1

,•  -
A0 0  1 0 0 0
40 m  s R E FD
l e  •  46411130
60 UUNDP  •  $117F7
70 SR0ER m  s E l 5 F
10 8L00RA  ▪  1 E 1 1 4
90 e.sc000

]!0 •
i i
, ,  
:
1  
.
1
m
P  
1
1
L
U
C
I
$
A
4  
,  
S
Y
S  
4
9
1
5
2  
"
N
A
M
U
.
E
C
0
I
C
E
.
D
A
„
S
T
A
p
T

011DPCSS F21415H 0D1PESS
DCY10E—.1 FOP  CA S S E "E . 0  FOR DI9K 22

140 P O K E  :000,18...WA UM E S  HOPMPL poss
.70 P O P E  1000  I...S WITCHE S  OUT BASIC RON
.60
170
.08 2  J P I P  PEEKALL

49153,811DREss..,PEEKs mpo.
, L o c A 7 1 0 1 4210

.2 0  3  I M P  DLOCKMOYE

.3 0  S Y S  49150 . START OF K OC K , END o c  BLOCK, STAAT OF DESTINATION
;24e
262 3 4  I M P  ILOCV FILL
270 .  SYS 49161 , START OF 2 1 0 0 ,  E ND CF BLOCK, C A R P R
-
J E 0
Zee .
290 .
100 1 5  i M P  CFAFTIONE
310 .  SYS 40164 . STAPT C f  DESTIAPTION
32e .
)30 .
340 ILONS A V E  J S *  SL400A
50  I S S  PAWACTER
-
6
0 
L
D
A 
4
1
4

PAR
300 . 0 0  4 1 5
790 p 0 A
400 1 5 0  P0RAMETER
410 L E W  $ 1 4
420 L D Y  1 1 5
430 0
L A440 S T A  4 1 5
450 P L A
468 s r p  1 1 4
470 L D A  SAVEFLPO
480 2 E 0  CONT
410 L D A  0 5 4
100 S T A  401
030 C010 L 1 6 1  O114
120 ! S P  SAYER
130 L O P  0 5 5
54.1 S T A  $01
4
5
0  
P
T
S

-
6
0
-7e ,
190 PEEFPLL I S A  PA0RmE7ER
590 L D A  4 1 4

STA 4F2
510 L D A  4 1 5
620 S T A  0PC

LIP? 4 0
LDA $01

65
▪ 
0  
S
T
A  
T
E
M
P
S
T
O
R
E

660 P m D  0248
670 5 E 1
6.913 S T A  401
600 L D A
7061 S T A  PEEKYAL
710 L O A  TEPPSTORE
-
2
0 
S
T
A 
$
0
1

' 3 0  C L I
-
4
0  
R
T
S

•50 .
-
6
8 
.

' 7 0  DLOCAMOVE J S P  PAARmETER ' S T A R T
700 L D A  $14
-
9
n 
S
T
A 
t
s
$

300 L O B  s i 5
010 s m i  1F1
920 y s . R  000A1lETER E N D
830 L D A  4 1 4
840 S T A  9 9 0
850 L D A
:050 S T A  3.91
a70 j $ P  0APAmETEP . D E S T I N A T I O N
880 L D A  $ 1 4
810 S T A  $FD
900 L D A  1 1 5
910 S I B  4FE
O20 L D A  $01
330 S T A  TEmPSTOPE
040 M D  4240
350 S E 1
360 5 1 0  s e l
370 1 . 1 1 0  0 0
390 AGAIN L D A  • 0 1 0 , 0
990 S T A  ,S F1 9
,
.0

1000 L E A  S F*
tOtO C L C
t820 A D E  * 1
1030 S T A  ' FE
1040 L O B  s s c
1050 A D C  0 0

SIB s p c
1070 L D A  $FD
1080 C L C
1010 A D C  * I

5TR S U
1110 L D A  s FE
1120 A D C  0 0
1130 s T 8  s FE
7140 L O B  * FS

150 C M P  9 9 0
160 B M E  AGAIN
170 L I P P  SEC
180 C m P  991
ISO S H E  PGAIN
;0 0  L D P  TEMPSTORE
110 s T A  401
228 C L I
230
240
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CBM 64

• ! L  fl u _  ' s s  PAPOMETEP . S T A P T
LDA * 1 4
STA * FE
LDR $ 1 5
STA $FC

1310 1 S P  PPAAMETEA . 6 N D
.220 LOB S 14
:230 S T A  9 9 0
.
2
4
0 
L
O
B 
S
I
!
,

S50 S T A  0?1
.360 1 5 *  0RA1T0ET6P ' V A L U E
:170 1 . 1
,
1 0  
$ 1 4

.160 S T A  SSD

.190 L V Y
.4003 9091142 L D A
1410
:420 L O B  $EE
1430 C L C
1440 A D C  * I
1410 s l A  $PE
146.0 1 . 1 . 6 .
1470 A E C  * 0
1480 S T A  SFC
1490 L E A  s F t
:50a C A P  3 9 0
1
5
1
0  
E
I
N
E 
A
G
A
I
4
2

LOA AFC
CMP 991
1114E AGAIN2
Rts

1560 •
1570
:500 CHRRMOYE 1 5 P  PAPAJTETEV ,
D E S T L N A T 1 O N1500 L O B  4 1 4
:600 S T P  s F2
• L D A  419

sTA oFC
LDF. 4 0 0
SIB $FD

1650 L E A  *$D?
1660 S T A  AFT
1670 L E A  56234
1600 R N D  * 2 5 4
1690 S T A  56314
1780 L D A  $01
1710 A N D  v*251
1720 S T A  001
1790 L I P ?  4 0
1740 RGRIN3 L D A  ,
1 0 F / 1 1 . 01'50 s r A  $ F1 1 . v

C4C
LDA
ADC 0 1

1'90 S I R  $r ls
1900 L D A  sFr .
L e o  A D C  4 0
1820 S T A  s FC
1830 C L C
1040 L D A  SFE
1050 R D C  4 1
1860 S T A  * FL
1870 L O B  *FE
:380 A D C  4 0
:890 S T A  ' FE
900 L I 0 4  SFD
910 S N E  AG1.IA3
920 L D A
930 C 0 P  0100
940 E W E  006110395e L i x i  trot
960 c r V A  0 0 4
970 S T R  $20
9ee L O B  56234
990 O R A  P t

2000 S I B  36334
2010 P T S
2020 .
Z030 .2.e4e pepetiErEp I SP CHVCOM
2050 I S P  FININ0m
2060 I S R  OETRDP
2070 R T S

•  Listing 1 — source code of routines. Only for those who
have an assembler program

•  Listing 2 — the same program which you can type in using
BASIC

D A T 9 7 6 . 1 5 . 1 9 2 . 7 6 . 5 9 . 1 9 2 . 7 6 , 9 4 , 1 9 2 , 7 6 . 2 1 1 . 1 9 2 .
7
6
,
2
8 , 1 9 3 ,
.
,  2 2 5 . 2 2 . : : 0

2 DR10193 .165 .20 ,72 .165  2 1 ,7 2 ,3 2 ,1 1 0 .1 9 3 .1 6 6 ,2 0 ,1 6 4 ,2 1
,
a 0
4  .  2 1 . 1 0 4
,
1 3 1

3 D A TA 2 0 .1 7 3 ,2 3 2 .3 ,2 4 0 ,4 ,1 6 9 ,5 4 ,1 3 1 ,1 .1 6 9 .2 0 .8 2 ,9 3 .2 2 1 ,1 6 1  •  : . 9 6 , 3 2
4 D A TR 1 1 0 .1 9 3 ,1 6 5 ,2 0 .1 3 3 ,2 3 1 ,1 6 5 ,2 1 .1 1 3 .2 5 2 ,1 4 0 .0 ,1 6 3 ,1 .:4 1  4 1 2 4 0 , 1 2 e
5 D A TA 1 3 3 .1 .1 7 7 ,2 1 1 ,1 4 1 ,2 3 0 ,3 ,1 7 3 „2 3 1 .3 ,1 3 3 .1 ,6 0 ,9 6 ,3 2 .2 1 0  . - -  2 0 . 1 3 3
6 0 9 1 0 2 5 1 .1 6 5 ,2 1 .1 3 3 .2 1 2 ,3 2 ,1 1 0 ,1 9 3 ,1 6 5 ,2 0 .1 4 1 .2 2 2 ,3 ,2 6 5 .2  3 . 3 2 . 1 1 0
7 0 9 1 9 1 9 3 .1 6 5 ,2 8 ,1 3 3 ,2 5 3 ,1 6 5 .2 1  1 3 3 . 2 5 4 . 1 7 3 , 2 2 0 . 3 , 2 4 0 , 0 . 1 6 9
,
2 5 4 . 1 4 1 . 2 2 9
,
3

0 01.T A 7 6 , i 4 7 , 1 9 2 , 1 6 9 . 2 4 8 , 1 4 1 . 2 2 9 . 3 . 1 6 5 . 1 . 1 4 1
,
2 0 1
,
3
, 4
5
,
2 2 0
, 3 , 1 2 0 , 1 3 3 , 1 , 1 6 0

9 119T A 0 . 3 7 7 , 2 5 1 , 1 4 5 , 2 5 3 , 1 6 5 . . 2 5 1 . 2 4 . 1 1 1 5
,
1 . 1 3 3 . 2 5 1
,
1 6 5
,
2 5 2
,
1 0
5
.
0
.
1 3 3 , 2 5 2 . 1 6 5

10 0 9 1 A 2 5 3 , 2 4 „ 1 0 5 , 1 , 1 3 2 . 2 5 3 , 1 6 5 . 2 5 4 . 1 0 5 . 0 . 1 3 3
,
2 5 4
,
1 6 5
,
2 5 1 4 0 5 .
2
2 2
, 3 , 2 0 0 . 2 1 9

t t  0 A T A 1 6 5 , 2 5 2 . 2 0 5 . 2 2 3 . 3 , 2 0 0 , 2 1 2 . 1 7 3 . 2 3 1 . 3
,
1 3 3
,
1 , 8 8
,
9 6
,
3 2 . 1 1 0
, 2 9 3
.
1 6 5 , 2 0 , 1 3 3

12 D R T R 2 5 1 . 1 6 5 . 2 1 . 1 3 3 , 2 5 2 . 3 2 , 1 1 0 . 1 9 3 . 1 6 5
,
2 0
,
1
4
1 . 2 Z 2
,
3
,
1 6 5 . 2
1 , 1 4 1 , 2 2 3 , 3
.
3 2

t3  D P T A 1 1 0 . 1 9 3 . 1 6 5 , 2 0 . 1 3 3 . 2 t 3 . t 6 . 0 . 0 . 1 6 5 , 2 5 3 , 1
4
5 . 2 5 1 -
1 6 5
.
2 5 1 , 2 4
.
1 0 5
.
1 . 1 3 3 . 2 5 1

14 D A 7 P 1 6 5 , 2 5 2 , 1 0 5 . 0 . 1 3 3 . 2 5 2 . 1 6 5 . 2 5 1 . 2 0 5
,
2 2 2
,
3
,
2 0 0 . 2 2 2 .
1 6 5 , 2 0 , 2 , 2 0 5
.
2 2 3 . 3 . 2 0 8

15 De/F1,2259c.92.1.1e.193, t65,2e.19B.z5t ,165,21, ta3.252
,
:69.e. t33.253
,
169.2
.1
e

16 DA TA 133.254.17
-
3 
1 4 . 2 2 0 , 4 1 . 2
5 4 . 1 4 1 . 1 4 . 2
2 0 . 1 6 5
,
1 . 4 1 . 2 5 1
,
1 3 3 . 1 . 1
6
0 .
0
.
1 7 7
.
2 5 3

17 M R T A 1 4 5 . 2 5 1 . 2 4 . 1 6 5 , 2 0 1
,
1 0 5 . 1 . 1 3 3
,
2 5 1
,
1 6 5 . 2 5 2
,
1 0
5 , 0 , 1 3 3
.
2 5 2
.
2 4
.
1 6 5 . 2 5 3 . 1 0 5

10 9 0 7 1 .1 .1 3 3 .2 5 3 .1 6 5 .2 5 4 ,1 0 3 .0 .1 3 3 .2 5 4  1 6 5 . 2 3 3 , 2 0 0 . 2 2 2 . 3 6 5 . 2 5 4 , 2 8 1
,
2 1 6
,
2 0 0

19 0 P TA 2 1 6 .1 6 5 .1 .9 .4 .1 3 3 .1  1 7 3 . 1 4 . 2 2 0 . 9 . 1 , 1 4 1 . 1 4 . 2 2 0 , 9 6 , 3 2 . 2 5 3
,
1
7 4 ,
3
2 , 1 3 0

20 D A T A 1 7 3 . 3 2 . 2 4 7
,
1 0 3 . 9 6
100 6001=49152 TO 4 9 5 2
7l i e  PEAD N E Y T
120 I F  T  1 3  49676  10E14 PPINreEPPOP I N  DATA"
130 PEA
140 RCA MEm00y mA0AGEmE0T ROUTINES FCP  TFC COMMODORE 6 4
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Software reviews

Smile, then
zet serious

Fire Ant E7.95
Mogul, P O  B o x  4BT, 3 5 -3 7
Wardour St. London WI A 4BT
I'm a fast reader, but I was only
halfway through the crammed
-to-bursting instruction screen
when i t  mo ve d  o n .  Th e re 's
another c h a n c e  w h e n  t h e
demo has finished but a  lit t le
longer reading time and better
spacing would be nice.

The p ro g ra m,  h a p p ily,  i s
much be t te r than i t s  original
impression. As the sole surviv-
ing sold ier ant, you must res-
cue your Queen, held hostage
on Scre e n  8  b y  Scorpions.
Success b rin g s missions t o
further Scorpion colonies. A t
first glance, i t  migh t seem a
Pacman va r ia t io n  —  t h e
screens are visible mazes with
objects scattered round, pat-
rolling Scorpions lay eggs, and
randomly change  t o  purp le ,
double-speed frenzy.

Closer inspect ion  re ve a ls
•ellow gates anti (nrr.e-f 'Rids

blocking your way and further'
hazards become apparent due l
-ing p lay.  L igh tn ing  refl exes
help but you must collect the
right objects in the right order,
placing t h e m  i n  t h e  r i g h t
places to unblock tunnels and
circumvent t raps Objects will
kill you if they are taken out of
order. And death is not a pretty
sight, happening many t imes
before you  d iscover the  cor-
rect method fo r each screen-
escape a n d  e v e n  t h e n .
Scorpion stings may get you.

This requires patience, mul-
tiple eyes, low cunning and a
fast joystick It's very addictive
— dawn broke  a s I  reached
level 6. Will satisfy adventure
and arcade fans. More please!
D.C.
instructions
playability
graphics
value for money

40%
90%
90%
85%

Multisound
Synthesizer

E
-
1
4
.
9
9

This utility is designed to allow
you t o  u s e  t h e  s o u n d
capabilities o f  the 64 without
POKEing. The range of control
offered is  enormous and th is
review can only hint at all the
features available.

The synthesizer consists o f
three screen displays. You set
up the  characteristics o f  the
note you want using a control
screen. Th is  a l lo ws y o u  t o
adjust the  attack, decay, sus.
Lain, release etc. The levels set
for e a c h  p a ra me t e r  a r e
indicated b y  a  b a r  c h a r t
display.

Switching t o  the  keyboard
screen displays a three octave
keyboard w i t h  t h e  n o t e s
suitably identified, e.g. 0  i s
note C, and 2  is  C sharp. As
the 54 has four rows of keys
the set-up becomes similar to
a two keyboard organ. As you
play t h e  n o t e  i n  u s e  i s
indicated You can  move  the
entire keyboard up or down a
few octaves a s  re q u ire d  I
p.

found th is presentation made
it very easy to play,

The th ird screen is fo r spe-
cial e ffects, g iving  comp le te
control over all the remainingRomik, 272 Argyll Ave, SloughBerks s o u n d  features bu ilt  in to  the
64. There are just too many to
i t e m
e
is e .  
Y
o
u  
h
a
v
e  
c
o
n
t
r
o
l  
o
v
e
r

all t h e  fi l t e r i n g  e f f e c t s ,
oscillator a n d  e n v e l o p e
sweeping, ring modulation etc.

You c a n  Obviously cre a te
tunes, b u t  y o u  c a n  a l s o
append tunes, store up to nine
tunes i n  t h e  6 4 ' s  me mo ry .
superimpose tunes ove r one
of eight built-in drum routines,
or create your own,- Lastly the
tunes can be SAVEd to tape ordisk_

This program is great for two
types o f  u s e r  —  t h e  o n e
fingered o rg a n ists a n d  t h e
experimenter I t  i s  a n  e a sy
way of trying Out different set-
tings so  you  know what you
want t o  code  in to  yo u r o wn
programs L.C.
instructions
ease of use
display
value for money

7 0
0
y
7 0
0
%
8 0
0
-
80o,

Turtle Jump
E6.99

/  CBM 64
O f r  N 9 0

e

e e
e t
i 5
e e
t /
o
,

ot
o 
0
A
6

%-r
o
t
A
.

0
1
,  
i
s
t  
0

e
- t
o / )

6
)

09

Romik, 272 Argyll Ave, Slough,Berks

The screen setting is a map of
islands in  the Caribbean, with
turtles s w i mmi n g  b e t we e n
them. Your objective is to get
from one island to another and
collect t r e a s u r e  p o i n t s ,  w h e n  it's time for a forage.
However, i t ' s  n o t  q u i t e  a s  Y o u  m u s t  r e c o v e r  t h e
simple as that t r e a s u r e  b y  jumping in  wh ile

You c a n  j u mp  sh o rt  d is -  t h e  chest lid is open and get-
tances and travel on anything l i n g  out again before it closes.
solid. T h i s  me a n s  y o u  c a n  T h e  longer you're in the more
travel f r o m  o n e  is la n d  t o  t re a su re  you collect. Collected
another on th e  backs o f  the  t re a su re  must be  taken back
turtles, i f  you  can  keep  you r t o  your home base.
balance. Th e  Only troub le  i s  A  nice game whose theme is
that if  a crocodile appears all d i f f e re n t  f ro m the  run  o f  the
the tu rt les dive. There  a re  a  m i l l .  I found it  difficult to keep
few lo g s yo u  co u ld  use fu lly o n  the backs of the turtles and
jump Onto, and there are also co n se q u e n t ly tended t o  e n d
some sma l l  vo lcan ic islands u p  on one island far from the
that a p p e a r a n d  la t e r  s in k  t re a su re  b u t  feed ing  myse lf
beneath the  surface. So  i t  is  silly_  Needs joystick L C.possible, w i t h  d iffi cu lty,  t o
travel the islands.

Food grows on  the  islands
and is  u se d  t o  to p  u p  yo u r
energy le ve l.  T h e re  i s  a n
energy b a ro me te r d isp layed
on t h e  screen  t o  gu ide  yo u

instructions
playability
graphics
value for money

70%
60%
70%
70%

C a s h  C o n t r o l l e r  e n t e r  t h e  h e a d in g  t o  b e  1
d i s c  E l  4 . 9 5  d e b i t e d  (o r credited) and theamount. That's all there is to it.

Richard Shepherd  Software, T h e  co mp u t e r d o e s  t h e
23-25 E l m s h o t t  L a ,  C P
-  a p p r o p r i a t e  
c a l c u l a t i
o n s  
a n
d

penham, Berks u p d a t i n g  a s  necessary. Y o u
A potentia lly usefu l package c a n  then call up  a number of
for those  wh o  l ike  t o  ke e p  reports,  t o  t h e  sc re e n  o r
track of their expenditure. The p rin te r.
routines are nicely written and Y o u  c a n  p r i n t  o u t  y o u r
crash-proof. b u d g e t  h e a d in g s,  j u s t  f o r

The package starts by pre- reference_ Mo re  t o  the  po int
senting a  Ma in  Menu. First - y o u  ca n  p rin t  o u t  de ta ils o f
time users would then se lect y o u r  budgets a n d  variances
.rom t h is  t h e  Budge t  Me n u  ( t h e  difference between what
and set up headings. You are y o u  a llo we d  a n d  wh a t  y o u
allowed up to 16, e.g. car, heat- spen t ).  You  ca n  a lso  prin t  a
mg, phone  e tc.  The re  i s  a n  sta te me n t  list ing  a l l  t ransac
-option to  change these if you t io n s  between t wo  specified
have se co n d  thoughts. Y o u  da tes.
can then allocate a budget to  I  f o u n d  t h e  p a c k a g e
each. Finally you can transfer foo lproof. M y  o n ly  n igg le  i s
to t h e  B a n k Account Me n u  t h a t  the re  i s  n o  qu it  option,
and s e t  u p  a n  o p e n in g  wh ic h  means turning the corn-
balance. T o  c u t  o u t  p u t e r  off at the end. L.C.
unnecessary repe t it ion ,  y o u
can e v e n  s e t  u p  stand ing
orders.

You w o u l d  su b se q u e n t ly
update via  the Bank Account
Menu. Entering transactions is
very simp le  and prompts a re
clear. First you enter the date.
then a short (up to 10 charac
-ters) descrip t ion .  N e x t  y o u

instructions
ease of use
display
value for money

90%
80%
70%
80%

_ A g o  COMMODORE, free with P



Peck, peck...
but watch out
for the spider

,
E
4
.
1

62
, , R E E K
,
M A .
2 . 6 0
0 P R I
E E K
0 1 1 4
4 2 4
,
.
0 0 4 E
N 6 0 6
0 0 9 3
0

640 0 3
,
0 2 5 0
650 1 F R E E R ( M R - 2 2 ,
6
1 1 T m E N G O T 0 6
7
0

660 0070150
670 1 0 .1 2 0  5 =0
6E0 eCEEM14.22• 82 P0I'EMP.23,32 0 . 0 . 1
69e W P E E ) . 1 . 1 1 4 - 4 4
,
4 0 P P E E K
,
N A -
4
1 5
,
- 8 T H E N Z . Z
. 1  
S C . S E
. I 0

a o  m0.00- 22  R O I
,
E M R . L U  
R 0 1 1 m 0
4
3 . R O  
R 0 K E
M S 4 2
2  
L
L  
P O R
E M 0
4 2 3 ,
R L  
R C R
E 3 6
0 7 8
. 1 5

710 01 .E 36076 .60  S 0 .5 0 .4 0
720 1  P O- 371410.0.E 36876
,
0 P 0 1 E r e .
4 4 . L 1  
0 0 7 0 3 5
0

730 60!0668
740 IFFE E k( r iA .4411THE N30T0760
750 0 0 7 0 3 5 0
760 8 0 .2 0 8  0 . 0
770 POREMA. F0 1 E M R 4 1 ,9 2  0 . 6 . 1
780 I F P E O u r i e . 4 4 ) . 8 ' 3 8 P E E 1 - k m e . 4 5
,
. . 8 7 1 tN s t. S C
4
1 0  2 . 2 . 1

708 M R - 1 1 0
4
2 1  
P o K E
m A . I x  
F t e
E M A
. I . R
U  
F T
e E
m e
.
2 2
. L
L  
P 0
( E
1 4
.
2 3
,
0 1
.  
p 1
3 0
. E
3 6
6 7
e .
i 5

gee P 01136876.50  5 0 .8 0 - 4 0
810 [R063THERRCRE36076
,
0 
F W E N A - 2 2 , 1 1  
6 0 7 0 3 5
0

GoTo7re
I F F E E 1 - 0 1 0 . 2 , < : '
,
3 2 T N E N G O T 0 4 . 8
0

840 FEOEme,32 Fe v E N 0 .2 2
,
2 2  1 8 3 4 1 0 • 2
850 0 0 T 0 4 A
860 ir pE E K .N 0 - .3 2 TH E N C OT0 4 3 0
870 001E 140.1.32 P 01E M 0.23,32 m0010-1
ase 001'8430
890 P 0 1
,
1 M 0 , 3
2  
P O K
E M 0
.
1 , 8
2  
0 '
M E
M O
.
2 2
.
3 2  
P 0
1 E
1 1
0
4
2 3
.
3 2

900 NO.M 0- 66 0070440
810 P e tE M 0
,
3 2  
P O w E 0
1 3 4 1 , 3
2  
M I 1
4 0 .
2 2 ,
3 2  
F O
1 I
N O
.
2 1  
1
2

92e MO-MO.66 00T0460
930 1.C-SC4Le
940 PORP414-1,32 P0KEP01421
958 POKE/JR.2.32 R O Y E R R
4
2 4 . 3 2
960 RETURN gan
961 PEMCLPI are
970 P ROCE ", P OK( 36870.0
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,
0 0 0 0 0 0 T  
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DATA1.3 .7 ,7A.26 .222 ,254 .124
11A1Al28.182,224,224,126,127,127,62
P RTR68.238.255 ,285 ,255 ,255 .187 .17
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Your challenge is to eat the
worms which keep appearing
in y our burrow. However, a
spider is after your blood -
and his  touch is  lethal. The
controls are  included in the
game

How it works
10-190 define characters
200-250 s e t  u p  ope ni ng

screen a nd wait for  key-
press

260-330 p u t  b u r r o w  o n
screen

340 sets up variables
350 puts man on screen
360-390 put random worms

on screen
400-460 check for man hitting

monster
470 prints score at the top of

the screen
480-520 check for the direc-

tional keys to be hit
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530.580 moves man left
590-640 moves man right
650-730 moves man down
740-820 moves man up
830-8E0 moves monster left

to right
890-920 moves monster up or

down
930-960 add 10 to score and

make worms disappear
970-1010 got you! routine

Variables
MA screen position of the top

left corner of your man
LU top left character of your

man
L i  bottom left of your man
RU top right character of your

man
RL bottom right of your man
SC score
MO screen position of the top

left corner of the monster

REMs have been inserted In the lines above control
characters to guide you as you type in Tweet Tweet.
Do not  enter the  REM& Remember also that it's
quicker and ensures all lines will fit if you abbreviate
the BASIC keywords t h e r e  is a list in your manual.
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Audiogenic Vic-20 Games...

...never turn your back on them.

Spiders o f  Mars, Outworld  and Cloudburst - three classic cartridge
games - now available on cassette! Bonzo and Kaktus• both bestsellers,
are now joined by the latest crazy mazey game - Shifty! From all major
software shops everywhere
These incred ib le  games cassettes a l l  requ ire  8 K  min imu m RA M
expansion. All prices include V.A.T. and P. 8, P
WRITE OR PHONE FOR FREE COLOUR CATALOGUES.EA • •

LTD

Audlogenic,  PO Box 88, Reading,  Berks, England. Tel: (0734) 586334,
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for goof
For only E8.95 you can buy a game that's exciting,
soothing, and frustratingly addictive -  all at the
saMe timel STIX looks so different
and sounds so different from all
those other games that it Will seem
like beingo  play

In another dimension

When you sit doWn t .

h m p u t e r  Who's Mas ter With MAW/ J. 0
Spreadsheet prograMs are used by large and small businesses
to luggle With figures, prepare reports and so on. Some are

S o W your co

VI povver fu l  indeed. The problem is that they're difflcult to
learn, and tricicy to use -  Which is Why We came up With the
BUSICALC series.

you'll get a program you can unduse It erstand - and one that al s e e r n s  tO UnderStand you. use
Whether o u  choose BUSICALC I, BUSICALC 2, or B U S I
C A
m
o s t  L C .  3
it in the home, use it for teaching, a t  Work -

it'll save you
y t i m e  and money.

I r C 1%
! •

for rog
M . R 0  is a full 6 5 6 0 0  ASSEMBLER with the poWer

p  0 2 /  t h a t

professional program n g  comm

mers need, yet so simple to use that

we recommend it to beginners% The MIKRO cartridge has
many other facilities including e d i t i a n d s  and a
machine language monitor, all for ES750

. .

There's Much more tor I n  the 64
SUPERSOFT catalogue- Ask your compu

ter

dealer WI' a copy, or phone 01-861 1166.

Tits &It &Software
SUPERSOFT, Winchester House, Canning Road, Wealdstone, Harrow, Middlesex, HA3 75J Telephone: 01-861 1166


