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Foreword

Here, in this small volume, in easy-to-understand form, Paul
Bunn has brought together all the essential information you'll
need to improve your programming techniques on the Atari
computers.

From making the most of the graphics, to using sound and
the joysticks or paddle, you'll find the vital addresses, the
important locations, the programming tricks to get your Atari
to do just about anything you want it to do.

And if you just want a generous collection of programs, in
ready-to-run form, you'll also find them in this book. From
BEETLE JUICE (you, as a small, red beetie, try to cross a
busy street without being squashed) to DODGE ’EM (in
which you use a joystick to drive your car around a maze, and
avoid the computer’s car), there are programs for every taste
and occasion.

If you've come to the ‘What do | do now?’ stage with your Atari
400 or 800, then you’re ready for Paul Bunn, and this book.

TIM HARTNELL

Author of THE PERSONAL COMPUTER GUIDE, THE ZX
SPECTRUM EXPLORED and 49 EXPLOSIVE
GAMES FOR THE ZX81
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Chapter 1 :
INTRODUCTION
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This book is aimed at the computer user who has had his
Atari computer for one or two months, is happily conversant
with Atari Basic but wants to know his machine inside out.
This book will provide that and a little bit extra.

Mastering the Atari computer is as simple as mastering the
three custom-built chips inside the computer. These chips
are called ANTIC, POKEY and GTIA. All these chips are
roughly as big as the 6502 microprocessor (in silicon area)
giving three times as much computing power as the 6502
alone. These chips relieve the 6502 to do all the computing,
leaving the burden of graphics to fall on ANTIC and GTIA.
The chip called POKEY handles all input/output including
sound generation.

| think that the combination of these four chips makes the
Atari one of the best computers on the market today. My
decision is based on the high resolution graphics, player-
missile graphics, four voice sound playable through the tele-
vision speaker, being able to have mixed graphics modes
and the availability of the three GTIA graphics modes 9 10
and 11 which offer 16 colors on the screen in high resolution
graphics.

If all this sounds like double-dutch to you now, do not worry,
all will become crystal clear by the time you have finished
reading this book.

I am going to describe in detail how to use graphics including
the GTIA graphics modes, all the input/output features of the
Atari, the error reporting system, player-missile graphics,
how to re-define the character set, how to design your own
graphics modes, how to read the yellow consol keys, to read
the games controllers, how to fully use the sound command
and at the end of the book are some games programs and
details of how they work.
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Chapter 2 :
BASICS OF GRAPHICS
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This chapter covers the basics of using the Atari’s capabili-
ties of high resolution graphics. Here is a list of the
commands associated with graphics:

SHORT DESCRIPTION ON
THE FUNCTION OF THE

COMMAND ABBREVIATION COMMAND

Graphics GR. This selects the current
graphics mode.

Setcolor SE. Re-defines colors from the
default values.

Color C. Sets color for PLOT or
DRAWTO

Plot PL. Plots a single point.

Drawto DR. Draws a line from the last

PLOTed point to the point to
the point specified.

Position POS. Moves the invisible graphics
cursor to the point specified.

Locate LOC. Used to check the color of a
certain point.

X10 (special X. Used in graphics to fill a

fill) section or shape.

A more detailed description follows:—

17



GRAPHICS

This command is used to select one of the various graphics
modes. Adding 16 to the number gives a full screen, adding
32 prevents the screen from being cleared when the graphics
command was entered. With graphics modes 9 10 and 11,
the screen is automatically cleared when any text is printed
(including any messages), even when the computer attempts
to print READY. This can be overcome by entering the
command POKE 703,4 after the GRAPHICS command. This
will prevent any text from being printed. Unfortunately, if
there is an error in the program, then you will not know what it
is. This can be overcome by using this command with the
error trapping program described in chapter 5. This program,
instead of printing for example ERROR-6 AT LINE 80 would
produce—Out of data at line 80. It also goes into graphics
mode O (ordinary text mode), which clears the screen and
sets all the colors back to the default conditions.

18



SETCOLOR

This command is used to re-define any of the color registers
from their default values. The SETCOLOR command is used
as follows:—

SETCOLOR Color register, Color Value, Luminosity
Where the luminosity is an even number ranging from 0—14,
where 0 is very dark and 14 very bright, anumberof6or8is a
good compromise and goes quite well with most back-
grounds.

Color Value  True Color Color Value True Value

0] Grey/black 8 Deep blue

1 Light orange 9 Light blue
2 Orange 10 Turquoise

3 Red 11 Green/blue
4 Pink 12 Green

5 Purple 13 Yellow

6 Blue/purple 14 Orange/green
7 Blue 15 Light orange

Memory can be saved by directly POKEing the correct value
into the color registers. An example for SETCOLOR 2,3,4
would be POKE 710,3*16+4 or in general POKE color
register, color value* 16+ Luminance. “What are the color
registers?” | hear you say. A list of them is given below:—

Color Register Color Value SETCOLOR Value

708 1 0
709 2 1
710 3 2
711 4 3

Note that no SETCOLOR command is needed if you wish to
use the default colors.

19



COLOR

This is a command to choose the color that will be used when
aDRAWTO or PLOT statement is incurred. It is a little difficult
to use the color statement at first because the SETCOLOR
command does not use the same numbers as the COLOR
statement. Experimenting should eventually give the desired
results.

PLOT

This will produce a single pixel at the point specified.
Example: PLOT 20,15 will produce a single point at 20,15 or
20 along and down 15. The color will be the last color that was
specified. Usually this command is used in conjunction with
the DRAWTO command.

20



DRAWTO

This will produce a line from the last point plotted to the
co-ordinates specified, in the color last specified. A small
program demonstating the GRAPHICS, COLOR, PLOT,
SETCOLOR and DRAWTO commands, is listed below:

19 REF ¥% DEMOMSTRATION PROGRAM 32X
28 RENM 3% SHOWIHG BRSICS OF % 2
28 REM ¥ SRAPHICS.. %
48 OEG

38 BRAPHICS 7+18

6@ SETCOLOR D.RNDC@15+1.8

78 SETCOLOR 1.RNDCB 315+ .5

SETCOLOR Z,RHDCB 1S+ .8
COLOR IHT{RNDCBE 151 E=CRNDC 3 21D

 TE S

D=0 RMDC B 34128 20

DY={ RNHDC 8 2548 20

FoR F=d TO 3533 STEP 38
A=CSINCR RSIZE D

Y={ COS{RJFSIZE>

FLOT DX,.DY:DRAWTO Dx+X.0Y4+Y
MEXT R

GOTO 98

=t nn

[ S W O
=gl LI G P e
5 GRS
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Explanation of program:

Line 40: Set all calculations to be in DEGrees.

Line 60—80: Set the color registers 0—2 to random colors
with a luminance of 8.

Line 90: Chose the plotting color of one of the randomly
picked setcolor values.

Line 100—-110: Chose where to position the star, x-y co-
ordinates.

Line 120: Set up FOR . . . NEXT loop for drawing star.
Line 130—-140: Procedure for working out the position from
the co-ordinates where to plot.

Line 150: Plot a single point at the centre of the star, and from
there draw to the outside.

Line 160: Continues the FOR + NEXT loop.

Line 170: Makes the program an endless loop so that the
program does another star.

22



POSITION

This command simply moves the invisible graphics cursor to
the point specified. This command is useful in the text modes.
A program which follows shows the usefulness of this:—

(4]

o
m

¥% POSITION DEMOMSTRATION X
GRAPHICS &

POKE 75251

A=INTORNDC 6 3534 3
Y=INT{RMOC B 32235

POSITION .Y

PRIMT "ATARI";

GOTC 48

) - O ¢ ol T80 1
[ Jl:h:qu%.&{'m [

KUY

An error will occur if you try and position outside the restricted
range for the particular graphics mode. This command is
more useful in graphics modes 1 and 2, where large text can
be printed.

LOCATE

This is another useful command that checks the color of a
certain point. The formatis like LOCATE X,Y,D. Where X and
Y are the X-Y co-ordinates and D is the variable where the
data is stored. It will be a zero if it is the background color, and
one if it is color 1 and so on.
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X10 (SPECIAL FILL)

This command can be used to fill in shapes in a certain color.
It is very useful but a little tricky to use at first. A program
which draws squares of different sizes and colors is given
below. An explanation of how it works is also given:

.
MR

f‘llr
R !

._r_-‘ Ll : e
DA IS

D pFN
e 15 S 1)

S e A 1] G g WX O
e TS0 (S
O UDA R

$o e P

Line 50:
Line 60,70:
Line 80:
Line 90:
Line 100:
Line 110:
Line 120:

Line 130:

Line 140:

REM %10 DEFMONSTRATION — SGUARES
BRAPHICS 7+1E

LET COLOUR=IMTE RHDC 3 543 34+1
COLOR COLOUR

SIZE=
K= RNDE @ 61 36 )
W= RHDE i3 9456
FLOT X+5IZE.Y

DRAWTO #+5S12E,Y-SIZE
DRANTO X,Y-SIZE
POSITION 3,Y

POKE 765,COLOUR

AI0 13,#5,8,8,"5: "
GOTO 3@

SRt S

IMTCRNDC 8 18 5

Puts computer in the required graphics mode.
Select a random color.

Set the color to the random value.

Choose a random size.

Choose random co-ordinates

PLOT bottom right hand corner.

DRAWTO top right hand corner.

DRAWTO top ieft hand corner.

Position bottom left hand corner.

POKE location 765 with the color that the fill is
to use.

The X10 command that makes the special
FILL take place.

Repeats the X10 procedure

24



GTIA GRAPHICS MODES

All the Atari computers in England are equipped with GTIA
graphics modes and with a minimum of 16K memory. |
believe that in America the minimum amount of memory is
8K and that GTIA graphics modes are only available if it is
upgraded to CTIA.

The GTIA graphics modes all take up to 8K of memory, even
more than graphics mode 8. But their graphics capability is
enormous. They can provide up to 16 colors on the screen!
All modes have a resolution of 80 x 192.

25



GRAPHICS MODE 9

This graphics mode gives 16 colors all of the same color but
at 16 different luminances. The background color sets the
color of the background and of the colors with the varying
luminances. A color statement from 0 to 15 may be used
where 0 is background and 15 is near white. An excellent
program which demonstrates the capabilities of graphics
mode 9 is as follows. If you haven't seen it before, type it in,
type RUN and see the display.

id REM %% GTIA MODE HIHE DEMD. 3%
28 GEAPHICS 3

38 SETCOLOR 4:5,5 Z=15:0EG k=13

48 J=Z-1:C0LOR Z:1=1

78 FOR P=8 TO ZbB STEP 28

6@ IF I THEWN PLOT SIMCP xx+48,C0SCF dia+

65 [=EHEXT P

78 ODRAWTO SIM(P xx+48,C05( P xida+35
G HEXT F

3 K=l

188 IF %<8 THEMN 128

118 GOTO 44

128 s0To 124

26



GRAPHICS MODE 10

| personally think this is the best graphics mode offered by
GTIA. It offers 9 completely different colors, one background
and 8 plotting colors. Setting the color registers is easy—just
poke the color registers with the color value multiplied by 16
+ luminance required. POKE 704 with the background color
and POKE 705-712 with colors desired for colors 1 to 8. A
program called “Tennis Player” plots a tennis player in
graphics mode 10. If you can be bothered to type all that data
in, then it will astound you and your friends.

27



BEM % 4§ Lenhis playsr - Padl Bunh &
GRAFPHICS 18:POKE 7o4,12%1c+2:TRAF 128
POKE vH5.8:POKE 7B5,13¥16+12:POKE 787
3*15+8'FURE TRS14316+E

1 POKE 79,14%15+5

POKE 718,4:POKE 711.3%16+4

x=d

READ H.B.LC

COLOR B:PLOT X.0:X=x+R:DRAWTO X,3:x=x

I W d P e
DA AR e WA A

L R
R S AR A

o omE

Lo

PLOT B0+l 8=X+A:DRAMTO X,5+1

IF C=1 THEHW ==8:6=G+z

5070

BOTO

DRTH JS IBJf}I 1

DATH 37-8.,8:18,1.1

28 DHTH 36,8.8,12:1,1

168 DHTH 3o.,8,8,14,151

178 DHTH 334,8,08:.15,1.1

1868 DATH 34,8,8,9,1,8,1,4,8,5,1.1

198 ORTA 34,8,8,5,1,8,53,.4,8,6,1,1

2 DATA 34,8,8,2:1,0,9,4,8,5.1+1

: OATH 34,9,8,1,1,0,18,4,0,3:5,8-1,1,1

DHTH 35,0, 0,6,428,251 208,253 56,:1 5.8,
1:5,8:15151

DHTH 3 320,251 208,224 ,8,2:1 8,354,508,

E 1 i:@;i:q;ﬁ:1 iii

QHTH 35:8,0,2,1 28,2 ,4,8.2,1,8,3,4,0,

I
[l s

o F«‘i E-.‘
|E|

e
ey
L]

Tt
3 pe

|'.||'~..;. et ) P""L

w Lot G

|nmmmwmm

p..u

"_“‘5 ORTH 36,8,8,2,5,8,5,4,8,3,5,1

.':BE‘ DHTH :E'JBJE‘J-‘:Js—'.lt‘}tl}':j’.fﬁ!u.lﬂ_'}ul!_:};;_.}1
2783 DATA 37 -8:021,5,8,6,4,8,4,0,8,3:2,1
286 DATH 37,0,8,1:5:8,1,1,8:1,9-8,221 .4,
L24)55515}81111211

2o\ OATH 38,8:8,3,5,8:2,4,8:.5:53,8,.13:2,1
Fala DATE 37 !UJBJ1}&}&‘}1—‘}4}”}\-’}\.’}8!1""}._.!1
310 OATH 35,8.0,4,2:8,6,%,8,3,5,8,16:2-1
220 DATA 32:0:0:9,2,8:9,4,8,3:5,8,17 221
330 DHTR 31,0,8:,18,2,8,4,4,8:,3:,3,8,17:2»
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HeZsdsl
248 OATH 29:8,8,13:2 UJJJ“'JUJ&JE:H:II:._:
# 1:::"3:1_!:.';:@:4 4:1

_n':“i‘ OATH 23 :H,B:lb:E,B,E‘,-‘bB,l.S;B:11,2:

Hs \..h_-.rt'h‘;-;._xn.rq- 4,1 _
25 oRTH 27 :U:U!XSJ._:E’:].1413113:21834:31
E‘ 3:.‘.:5:-..‘:4:1

a DORTH 27 1815313112:@16331611:3:‘3:?:4'1
38@ D?Tﬂ PEEisB231,2,0,1,3,8,0,8,8.:2,5.8
sDxds
298 DATH 295,0.8,32,2,9,1,3,9,6.8,8,1,5.8
sEsd sl
4859 DATH 29.9,8,33,2.8,7 A8, 2,T,8,5,41
418 DHTH ﬁq‘lt’lulalﬂlu.llld!Hl‘:ﬂlﬁlB!Elulu
s 22T, Ssdsl

4RH OHTA hjlﬁ!ﬂlalﬂlﬁluJEJB!EHJZJB’IJUJB
HIHJLJJJH}’J4}1

jﬂ ORTH .{q;ﬂ,ﬂ,a;._:lﬂ.1;3.8;1.5:8.2:3,8,
1"‘:._:8:{-:\.-:8:3:@:‘5‘:&:-_:E‘JE:' i

448 OHTH ._d:lﬂ:iﬂ:3:5:3:u:ﬂ:ﬂ}d:3:ﬂ:1b:2:3
23208, 1120,8,1,5,8,5,4,1

45 UHTR Z21,8,8,2:4,8,3,2,0,2:3,8.3:8,8,
423,811 2282,6,3,8,13,8,8,1,5:8:4:4.1
468 ORTH Z8,8,8,4,34,8,1,2,8,4,3,8,4,8.,8,
1:2:0:8,3:8:5:2:08:7:3,0,14,8,8:1.5,8:4,4
478 DHTR 13,8,8,6,4,8:1:5,8,3,3,8,4,8,8,
123282 3,25043:3:829,2,0,6,3,8:14,8,8,.1,5
sdsdpdal

438 DATH 17 ,9,8,5:,4,9,3,3.,8,6,8,8,2,3,4,
IJJE:E’: 1‘::1@: 16:9:@:4:411

498 OHTH 15:8:8.8:4,8,2,5,8,7 :9,8,3,3.8,
15,2283 3,8, 178,844, 1

S8 DRTA 14,8,8,3,3,0:2,5,8,7,8,8:35:3,8,
14.2,8,2:3:8,18,8,8,4,3,1

518 DATA 12,89,4,9,4,8,2,5,8,6,8,8,3,2.8,
4232821422 ,082Z+3,8, 18,886,451

328 DF!T!C! 11,8,8,3:4:8:2:5:8:6,8,8,5,2,4»
G320 1 22228232308, 158,08,8,724,.1

538 DATH 11,1,0.9:4,8:1:3,8,7,1,8.5,2.3,
4]3]&! 1‘3'2‘@!4’3!@'2‘2!@] 1?! 1 IEJ8J4JBJ 1 4

29



1:1

348 DATH 18,8,8,8,4,8:2:0:82728:8,7 22,8,

G320 8:2:0:3:32854,2:8,18208,08,2,4,8,1.:4
sAd,4,51

398 DATH 3:1.,8,7,4,8,2,5:,8,3.1:8:3,2,8,3
1328272220222 328:6:2:0:18:1.8:2:4,8,2:1+
8s4:-4,1

560 OATH 3:1,8,8,4,8,10.1,8,10,2,8,3,3,8

aéEEJB,E;EJE.E.EJG.IS,l.8.1;4.834:118.2.

78 DATA 7,8,8,7»4,0,11,8,8,13,2:8,3,3,8
Jlﬁlé:ﬂ!lﬂl&!”}lJ4lal4lalulhl4l1

2598 DATH 7»1.8,1-2-8.3,4,8,1,5.8,13,1.8,
3!4'@}25!2’8’24} 1 161;14.! .1

536 DRTQ Gs1,8,3,2,0,2,5,8,13,1.,8,5,4,8,
Z4s2,82,5645121

568 DATA 3.8,0:3,4.0,4:2,0,13,0,0.7.4,8.

B18 DATH 1:1:8,5-4,8:,2:2,8,14,1,8,8,4.8,
lﬁ:h:U:JJ4JEJ£JS:@:4JL:U:_f:1:1

B28 DHTH 1,1:8:7:4,8:5,1,8,4,7 8,451,451
Hl4}@lslhlulfJ4JBI4JJJUIIICJHJLI1111
638 DATH 1,9:923:94,0:2:5,8:254,8,4,8,8,7
27202 3,0,8,10,4,0857 52282824 ,824:541
E48 DATAH 4,494,851 ,0:8:2:6,8:321,8,3.7,8.5
212821272852 1208,12:9,825:2:8210,4,08,3,:5
P352821,1
858 DHATH S5,4:8:3:5,8:3,7 282721285157 ,8:2
rls8212,4,8:422:08511:4:0823,5,8,28:141

1

568 OHTH 1,8,820,4,8:1,6,8,2,7,8,3.8,8,

sfs8:120,08,:13,4,8,2:2,0,1:0:8,1.2,8,11,4
23225521

578 DHTH 3,1,8,2:9,8:1,8,0,2,7,8,3,1,8.2

27283121 20:513:4,851,2,023:,1:8:,11:4,8,2,5
8,293,151

638 DHTH 5,1,8:,257:0:18,8,8.2,7,8,14,4.8
.!4}1}”!11!4'”,1 5}”}3&1}1}1

538 DATA 4.0,8-1,7,8:12:3,8,2:7,8,13,4.8
Jqu:U11114:B:u1:511

788 DHTA 4.8,8.1,7,0,11,8,8,1,7,8,1,8.9.,
13,4,8,7,08,0,18,4,1

719 DATA 4,9.8,1.7,4,18.8,8,2,7.8.1,8.9.,

30



12:4,8,8.8,08,168,4.1
720 OATH 3,8:0,2,7,0,9.8,8.2,7,8,2,0,8,1
1,4,8,5,8,8,5.4,1

738 DATA 3,0,8,1,7.8,9:8,8,2,7,8.3.8.0,1
E‘.Iq"a!&lalult‘l‘;.li

T4D DATA 358,051 ,7 2053,8,8,2.7:8,4,8.0,3
J“'Jall’slullu‘u'ala";l—i _

2328265928,223,0.3,08,828:4,8,1,5.1

758 DATH 3,9,8.1.7:8:3,8,8,4.7,8,7,8,8,2
25320,454,8:4:05,828,0,8.7,4,8.2.5.1

778 DATH 3,8,8.6,7,8,18.,8,8,3.5,8.3,8.8,
Teds8s9,551

750 DHTA 19,8,08,3,5.0,7.8,8,6:,4.8,4.5.1
798 DATH 20,0,8,8,5,0,7,8,8,6:4,08.3,5.1
398 DRTH 21,8,8.7,5.8,7.8,8,5:4,8.4,5.1
816 DATA 22,8,8,6:5:0:6,8,0:6.4,8,3.5,1
328 DHTR 22,8,8,0,3,8:,6,0,8,6,4.8.2,5.1
838 DATH 23,8.0:5:0,0:6,0,8,5:4,823:5:1
348 DATH 23,8,8,3,35,8:5,8,8:6,4,8,2,3.1
%5% ?QTH 242,828:3:5:8:123:0,5,0,0,5:4.8,
368 DATH 23,8.8,4,2,8.1,3,8,5,8,8.3,4,8»

578 DATH 23,9,9,3,2:8-2,3,8,4,0,8,6.4,8,

BSE ?-Tﬁ EE:B1613:2:‘3:3:3:8:4:&:@:5:4:8:
11--_*:
399 DRATH 22,89,8:,3,2:8:3:3:8,4,4,8:,5.4,1

988 DATA 21,0:0:4:2:823.3,0,3,8,8,5:4.1
318 DATA Z21.8,8,4:,2,8.2,3,0,4,8,8:3,4,1
926 DATH 20,0,0,5:2:0,2:3:8,4,8,0,4:4.1
3389 DRTR Z08.8,8,5,2,0,1,3.8,3,8,8,5,4.1
S48 DATA 21:,8:8.5:2,8,1:3.0,3.8.0,1.2.8,

958 DHTA 21.,8,8,4.2,8,2,3,8,2,8,8,3,2,8,

o8 DHTH 22,8,8,2,2,8,223,8,3,8,8,3.2,8,

[xx]
o

3768 DATA 22,8,8,2,2,8,1,3.8,4,8,8.2,2.8,
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1.3,1

998 DHTH 28.0,8.2:2,8.2:3,1
19v DRTH 28,8,8.,2.2,8,2:3.1
1816 DATR 27,8.8,4.2.8.1,3.1
1828 DATA 27.8,8.4,2,8:2,351
1838 DATH 27,8,8.3:2,02253,1
1848 DHTH 27:8.8,5:2,822:3,1
18568 DATH 27.8,08,6,2,0.1,3.1
1858 DATH 27.8.,8.6,2.1

1678 DATA 27 .8.8.,4,251
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GRAPHICS MODE 11

Mode 11 is similar to mode 9 except instead of varying
luminances and a SETCOLOR, mode 11 offers varying
colors at a set luminance. To set the luminance type:

SETCOLOR 4,0, Luminance wanted.

A program demonstrating mode 11 is given below:

AEF # SRAPHICS MODE 11 DEMOD. %

GRAPHICS 11:SETCOLOR 4,8,5

COLOUR=INTORMD B 2515 1

COLOR COLOUR

SH PLOT H.Y:OREWTO 739-X,.7:0RAMTO 73-X,13
YIORAMTO 2,191-Y:iDRAHTO H.Y

SOUHD B,%,18,15: SOUND 1.%+1,18,15: 50U

LS P PSS

B KR, S+

ga IF #Ad{4@ THEH 3@

24 COLOR 2

9? EGUND B,08,3,8:50UND 1,8,8,8:50UND 2.8

F<F 3

L8| GOTo 18

bt oy o g} Tt e
| :%I. [hcy] ::':{ 150 (5

LG}

e VT
o
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Chapter 3 :

INPUT/OUTPUT ON
THE ATARI
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This chapter is going to deal with creating, reading and
writing to files. Before you can use files, they must be
OPENed. This is done by:

OPEN # (file number (1-5), MODE, 0, “DEVICE”

MODE  MEANING DEVICE MEANING

1 Input “P: Printer

8 Output “C Cassette

12 Input + Output “D:” Disk

6 Disk directory “S:” Screen

9 End-of-file “K:” Keyboard
Append “R.” RS232C
Operaton “E:” Editor

An example: OPEN #3,6,9,“D:*.*” would open file number 3
the disk drive to read the directory. OPEN # 5,4,0,“C:” would
open file number 5 to an input operation from the cassette.

Files can be read from/written to in many different ways.

There is PUT, GET, INPUT #, PRINT #, and certain X10
comands.
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PUT and GET

These commands PUT and GET single bytes. The format is
PUT # file number (1-5), variable. An example would be
PUT #2, DATABYTE or GET # 3,ZZ. A program
demonstrating PUT and GET is listed below:

13 OPEH #1,4,8,"K:":1POKE 752,1
2@ OPEN #2.8.8,"P: ":GRAPHICS &
39 GET #1,B7TE

46 PUT #2,EYTE

58 PUT #5,BYTE

6@ GOTO 3@

Note, that in line 50 it is outputing to file number six even
though there is no corresponding OPEN statement. This is
because file number six is automatically opened when a
GRAPHICS statement is encountered. The advantage of
using the GET and PUT commands is that you are directly
ordering single bytes, therefore being simpler and easier.
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INPUT # and PRINT #

These commands are used to transfer a string of characters.
An example using these commands might be PRINT # 2;
“ATARI”;ES or INPUT # 1,A$.

In the first example, “ATARI” will be written to file number 2,
followed by the contents of E$. In the second example A$ will
be filled with ATASCII characters until A$ is completely filled
up or an EOL character is reached.

X10 5and X109

These commands are virtually the same as INPUT # and
PRINT # commands except that X10 9 will stop writing a
string if an EOL character is reached, whereas PRINT #
prints a string regardless of content. An example of X10 9
would be X10 9, #1,8,0,NAMES.
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Chapter 4.:
THE DISPLAY LIST
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The display list is a list of numbers inside ANTIC which tells
the computer which graphics mode itis currently operating in.
In BASIC, these numbers indicating the graphics mode are
all the same. When you change the graphics mode by a
GRAPHICS command, the display list n umbers change. The
length of the display list will vary with the different graphics
modes, but in all the graphics modes there are 192 scan
lines.

A scan line is a single line on the television screen. Certain
graphics modes have different heights of the graphics rows.
For example, a graphics row in mode 7 is much smaller than
a graphics row in mode 3. To work out how high a graphics
row is for a particular mode use this formula:

192 + number of rows in full screen = height of graphics row
in scan lines.

Example for graphics mode 5: no. of rows in full screen = 48 :
192 ~ 48 = 4

So for graphics mode 5, each graphics row is exactly four
scan lines high.

If we are to start changing the numbers in the display list, the
graphics display will change. In this chapter we will discuss
how to build your own display list, making your own graphics
display. First of all, let me show you the display list for
graphics mode 0.
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All values in Hexadecimal

70 blank 8 lines

70 blank 8 lines ™St be here to cover
70 blank 8 lines )

42 Display Mode 0 (ANTIC MODE 2)

sg Low, high bytes of start of screen memory at 7C20
02

02

02

02

02

02

02

02

02

02

02 Display ANTIC MODE 2 BASIC graphics MODE 0
02

02

02

02

02

02

02

02

02

02

41

EO Jump to start display list which starts at 7BEO
78

Screen memory now follows.
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As youcan see, itlooks quite complicated. All will be revealed
soon. First, to find where the display list is. This is very
simple, you just enter the command:

DISPLAY LIST = PEEK (560) + 256* PEEK (561) + 4

Before you go any further, you must work out what display
you want. | am gong to give one example here:

GRAPHICS MODE 2

GRAPHICS MODE 1

GRAPHICS MODE 0
i | Y

SBRAFHICS &

OL=PEEKY S50 +2554PEEKL SB1 4

FOKE DL-1,71:POKE DL+Z,.6

SETCOLOR 4.3,4

7 Mlke program that OOES THIS IS

.
)

Al

=y =i o e Lo

AN A

Program explanation:
Line 10: As out of the three graphics modes we are using, 1,2,

and 0, Mode 0 uses the most memory. Thus, we must specify
this graphics mode.
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Line 20: This statement finds the start of the display list data
for the particular graphics mode, and stores the number in
the variable DL.

Line 30: Ifthe first line of your required display is not the same
as the graphics mode that uses the most memory, then you
must POKE the value for the display list minus one with the
correct numbers corresponding to the required graphics
mode you want the first screen line to display. The numbers
are listed below:

GRAPHICS MODE
0 1 2 3 4 5 6 7 8

NUMBER TO BE POKED
66 70 71 72 73 74 75 77 79

The second statement in line 30 puts the second screen line
in mode 1. This is done simply by adding the number of
screen lines to the variable DL and POKE this with this set of
numbers corresponding to the required graphics mode for
that particular screen line.

GRAPHICS MODE
0 1 2 3 4 5 6 7 8

NUMBER TO BE POKED
2 6 7 8 9 10 11 13 15

Line 40 gets rid of the black border.

Line 50 prints in orange and yellow, in graphics mode one
and two.

Line 60 prints in graphics mode 0.

Line 70 lists the program in graphics mode 0.

The way you can really learn is to experiment, find out where
the display listis, and POKE around. You're sure to find some
special effects.
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Chapter 5 :
THE ERROR SYSTEM
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This is a short chapter on the error system inside your Atari
home computer.

When the Atari computer comes across an error it will stop
executing the program and will print an error message such
as ERROR-6 AT LINE 20. You then look up in your manual
what error number 6 is. You then find out that it means “Out of
Data”. You try your best then to amend your program so that
the program works as it should.

Atari Basic provides you with a useful command called
“TRAP”. This command will force execution to be continued
at the line specified when an error is encountered. An
example: TRAP 520 will cause the computer to GOTO line
520 if an error occurs. If an error does occur then the error
number can be found by PRINT PEEK (195). The error at
which the line occurred can be found by PRINT PEEK (186)
+ 256 * PEEK (187).

A program that might prove useful to you is my error trapping
program. Type it in and save it to disk or cassette. Now,
whenever you are about to write a program, simply load it in.
At the beginning of the program make sure that there is a
TRAP 32000. Make sure that the line numbers do not exceed
31999 or the error trapping program will start being erased.
When you have finished writing your program, simply save it
to disk or cassette using either LIST “C:”,0,31999 for
cassette or LIST “D:FILE.EXT”,0,31999 if you have disk.
This prevents the error trapping routine being saved as well.
When you want your program back in just use ENTER “C:” or
ENTER “D:FILE.EXT” if you have disk. The error trapping
routine now follows:
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18 REM +3 FIRST LIME (ST BE THAP +i

28 REM 3+ 22800 THEH ”ﬂHF P?ﬂERHf'

28 REM +% B[0ES HERE. %
?EQBH P=PEEEC 195 !=ERL=FEEh£13hJ+45h+Ftt§
{1572

32818 TRAP 32860

I2828 IF P=2 THEM 7 "0Out of memoryg V;
32838 IF P=3 THEW 7 "OuL of rangs “;
22848 IF P=d4 THEN 7 "Too marng wariables

E

32858 [F P=5 THEM 7 "SUring length Loo |
arae Y;

JZpeg IF P=o THEN 7 "0t Of data *;
Z2@7e IF P=7 THEM 7 "Line nuamber Loo bag

9 [y =

) 4 ;:)‘J (4%
"
wbed et III [0 T
T LY ]

P=3 THEM 7 "IHPUT srror

THER + "fErrad-0OIr errar v;
i@ THEH 7 "Stack ower-flowm *;
i THEN 7 "gritihmetic overtflo

"t

(hn() 5 [ w]
ol oo Bood o
B B v T B o
T
H
bt gt LLT

ol 1

32128 IF P=12 THEN 7 *Undefined statemen
t_ i3} -;

I2136 IF 2=13 THEM 7 “HEXT wmitihout FOR ¢
32148 IF P=14 THEMN 7 "Lire Lo0 lomg e ro
32158 IF P=15 THEM 7 "Moo G0O5UB or FOR s
22168 IF P=i& THEW 7 "RETURN withoutl GOS
ug ";

22178 IF P=17 THEN ¥ "Suntax srrar
I2ig@m IF P=12 THEN 7 “Inwvalid string Cha
racter t;

;.J.y...n.||lnul-|_...

32198 IF P=136 THEN ¥ "End of file “;
32191 IF P=141 THEHN GRAPHICS @:7F "dePhi

SrEor

W IF Pri3 AND PL-135 AMD P<>141 THEN
IHFUT UUTFUT ttru T

1%

.,

(W% )
T
Evﬂ

vrumwdmlm

32218 IF ERLC:8 THEM ¥ "at lirme “ERL
2228 IF ERL=6G THEN 7
32238 ENMD
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Note that if you use TRAP to a non-existant line number, an
ERROR-12 will occur for any error. This is because when any
error occurs, the computer checks if a TRAP has been set; if it
has it will try to go to that line number. Thus, if it cannot, an error
12 will occur.

51



52



Chapter 6 :

PLAYER-MISSILE
GRAPHICS
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|, personally, think that this capability is the best thing that is
offered by the Atari computers. It makes Atari shine out from the
rest. With a little effort, you will have players and missiles
performing at the snap of your fingers.

There are four players and four missiles, each with their own
color register, size register and horizontal position register. You
can have players going under certain playfields and over other
playfields. Player missile graphics reside in RAM and so take up
memory. Having single line resolution (one line of a player is
one scan line) takes up exactly 2K of memory. Having double
line resolution (each line of a player is two scan lines) takes up
1K of memory.

A player is exactly 8 bits wide by either 128 (double) or 256
(single line resolution). To create your player, you just plot the
squares on a grid 8 by however tall you want your player. Then
put the numbers 128, 64, 32, 16, 8, 4, 2 and 1 (the binary
headings) above the grid. Then add up the binary headings if
the square is filled in. An example is:
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128-64 +32 +16 + 8 +4 2 1 = )5S

= 128

= 128+64=192

= 64+32+16=112

= 32+16+8+4=60

= 32+16+8+4=60

= 64+32+16=112

= 128+64=192

= 128

A program that will put this player on the screen and so that you
can move it about on the screen is listed below. Pressing the
trigger button will change the size of the player. Type it in, see
how it works and perhaps change it to suit you. A detailed
explanation of how the program works is also given. Study it,
and experiment, try to see how it works.
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N " HYER-TTISSILE GRAPHICS %%
ﬂ ok EAHHFLE BY PAUL BUNN.

I'THTI

QB an hHﬂIUF L2Db

o8 FUR ==312 TO 548:POKE =+RAM.B:NERT X
§E§EP§ E?EE TO &67:READ X:POKE S1z+P+RAM.
78 DATH 123,.132.112,60,50.112,192.,1258
86 POKE 53248.,128:POKE 53277 ,3:POKE 5333,
45: POKE 34273.RANTOP

96 ®POS=128:YPOS=c@:SIZE=0

188 5=5TICK{@:

116 XPOS=xPOS+{S=7 »—(5=11>

128 POKE 53243.4PDS:POKE 784 ,4P0S

138 IF STRIGC@»=@ THEW FOR P=2535 TO @ ST
EP —28:50UND 8,P.12,12:MEXT P:SIZE=SIZES
1:S0UND 8.0,8.0

48 IF SIZEX3 THEM 51ZE=9

158 POKE 532536,S517E

ig@ IF 5=14 THEM FOR P=2 TO 3:POKE REFHS -

[ vPOS 77 sPEEKCRAMSS 1 £+ P0G+ 32 RERT FEYE
US=YPOS-1 .

178 IF 5=13 THEN FOR P=8 TO ® STEP —1:PD
KE RAMHS1Z+YPOSH® , PEEKC RAMHS1 14RO+ 31 N
EXT P:YPOS=YPOS+1

iga 6070 108
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Program Explanation:
Line 30: Clears the screen, sets the background to black so that
you can see the player more clearly. Location 106 holds the
amount of memory pages you have, this is stored in a variable
RAMTOP. 8 pages are stepped back for the player/missile
area.
Line 40: RAM is to hold the actual RAM location at which the
player/missile arrangement starts.
Line 50: This clears out the data currently held in PLAYER 0’s
place.
Line 60: This POKE’s in the player.
Line 70: The data is decimal form for the binary layout for the
player.
Line 80: POKE location 53248 with the horizontal value for
player 0, in this case, 128 for the middle of the screen. Location
53277 is POKEd with a 3. This enables players and missiles.
Location 559 is POKEd with a 46. This specifies double line
resolution. Location 54279 is POKEd with variable RAMTOP.
This tells the computer where the player/missile arrangement
starts.
Line 90: Sets x-position and y-position variables to centre of
screen. Also sets size to small.
Line 100: Reads value of joystick.
Line 110: Increases or decreases the x-position variable
according to whether the joystick is pushed to the right or left.
Line 120: POKE the horizontal position register for player 0 with
the x-position variable. Also POKE the color of player 0 with the
x-position variable as well.
Line 130: Check if the red button is pressed down, if it is then
change size of player.
Line 140: Check if size variable is greater than three.

When size = 0 size of player = NORMAL

When size = 1 size of player = DOUBLE

When size = 2 size of player = NORMAL

When size = 3 size of player = QUADRUPLE
Line 150: POKE the size of player O register with the variable
size.
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Line 160: Check if joystick is moved up; if it is then move player

up

Lin.e 170: Check if joystick is moved down; if it is then move
player down.

Line 180: Continue program loop.

Here is a list of all the locations that affect players and

missiles:

LOCATION  NAME

559
623

704
705
706
707
53277

53278
53248

53256
53249

SDMCTL
GPRIOR

PCOLRO
PCOLR1

PCOLR2
PCOLR3
GRACTL

HITCLR
MOPF

MOPL
M1PF

COMMENTS

POKE a 46 here for double, 62 for

single line resolution.

This location determines priorities

for players and playfied. POKE a

1 : Players have priority over

playfields

4 : Plafields have priority over

players

2 : Players 1 and 0 then playfield
Players 2 + 3

8 : Playfield 0 and 1 then players,
Playfield 2 + 3

Color of player-missile 0

Color of player-missile 1

Color of player-missile 2

Color of player-missile 3

Graphic control 1: A 3 here will

enable player-missile graphics

whereas a 0 will disenable them.

POKE any value here to clear all

collision detection registers.

Missile O to playfield collisions.

Missile O to player collisions

Missile 1 to playfield collisions
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LOCATION  NAME

53257
53250
53258
53251
53259
53252
53260
53253
53261
53254
53262
53255
53263
53252
53253
53254
53255
53248
53249
53250
53251
54279

53260
53256
53257
53258
53259

M1PL
M2PF
M2PL
M3PF
M3PL
POPF
POPL
P1PF
P1PL
P2PF
P2PL
P3PF
P3PL

HPOSMO

HPOSM!1

HPOSM2

HPOSM3

HPOSPO

HPOSP1

HPOSP2

HPOSP3

PMBASE

SIZEM
SIZEPO
SIZEP1
SIZEP2
SIZEP3

COMMENTS

Missile 1 to player collisions
Missile 2 to playfield collisions
Missile 2 to player collisions
Missile 3 to playfield collisions
Missile 3 to player collisions
Player 0 to playfield collisions
Player 0 to player collisions
Player 1 to playfield collisions
Player 1 to player collisions
Player 2 to playfield collisions
Player 2 to player collisions
Player 3 to playfield collisions
Player 3 to player collisions
Horizontal position of missile 0
Horizontal position of missile 1
Horizontal position of missile 2
Horizontal position of missile 3
Horizontal position of player 0
Horizontal position of player 1
Horizontal positoin of player 2
Horizontal positon of player 3
This is the highest byte of where the
player missile area starts.

Size of all missiles

Size of player 0

Size of player 1

Size of player 2

Size of player 3

POKE an X here for size registers:
0 = NORMAL

1 = DOUBLE WIDTH

2 = NORMAL

3 = QUADRUPLE WIDTH
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HORIZONTAL
MOVEMENT OF
PLAYERS AND MISSILES

This kind of movement is the most simplest for player-missile
graphics. There are horizontal position registers for all four
missiles and players. All you need to do is to POKE the
corresponding horizontal position register with the horizontal
position. POKEing a low number will move that missile or
player to the left at the speed of light! POKEing a high number
will move it to the right. Due to overscan, players and missiles
will be off the screen between numbers less than 50 or
greater than 200. These parameters may vary a great deal
between different televisions or monitors. So POKE a 50 for
the far left hand side of the screen and a 200 for the far right
hand side.
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VERTICAL MOTION WITH
PLAYERS AND MISSILES

This kind of movement is a little more difficult, and quite slow
in BASIC. | consider players and missiles to be a ‘band’ of
memory running from the very top of the television screen to
the very bottom. This ‘band’ will be on the X-axis correspond-
ing to its horizontal position register. It will always be 8-bits
wide (except missiles which are two bits wide). The width of
each bit will be affected by its corresponding size register.

POKEing anywhere in this band will immediately display the
corresponding byte in binary form. So, to actually move a
player down or up you simply have to move it up or down in
memory.
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A FIFTH MULTIPLE
COLOR PLAYER

A multiple color player can be made by joining the four
missiles, which all have their independent color register. All
you have to do is to build your player in the four missiles area.
Then put the required color for the two right most bits in the
color register for missile 0, the next 2 bits in the color register
for missile 1 and so on. Vertical motion is the same, but with
horizontal motion all the horizontal positon registers must be
in order (M3, M2, M1 and then MO0), must be sequential.

PMBASE
+ 384
MISSILES
+ 512
+ 640
+ 768
+ 896

+ 1024

+768 PMBASE

M3|M2{M1|MO -
M3|M2|M1{MO | MISSILES =cc 20!
PLAYER 0O
+ 1024
PLAYER 1 .
PLAYERQ | mwome = ' 127
PLAYER 2
+ 1280
PLAYER 3
PLAYER 1
DOUBLE LINE
+ 1536
RESOLUTION
PLAYER 2
+ 1792
PLAYER 3
+ 2048
SINGLE LINE

RESOLUTION
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If, for example, using double line resolution the hi-byte of
PMBASE is 54 then in single line resolution the player missile
area will start at 14208 in RAM (256 multiplied by 54) + 384.

COLLISION DETECTION

Before detecting a collision, first POKE HITCLR with any
value. This clears all the collision registers. Then PEEK atthe
required collision detection register. Anything other than 0
means that a collision has taken place.

64



Chapter 7 :

REDEFINING THE
CHARACTER SET
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This is another useful application which the Atari computer
offers. The data for the original character set is stored in ROM
in binary form. The table starts at 57344 and is 1024 bytes
long. You can only PEEK into the table and not POKE into it.
Well, how do you change it then? Well, in RAM is a location
called CHBAS which stands for character base register. You
can change CHBAS to what you want.

CHBAS is a hi-byte or MSB to the pointer of the character set
table. When the value is 224 (the default) value) it points to
57344. What you have to do is to copy the table from ROM

into RAM, so then you can change and alter the RAM data as
much as you like.

A program that does this and redefines the exclamation mark
character is listed below. A detailed explanation is also given
so that you can see how it works.

REM %% THIS FPROGRAM REDEFINS THE %X
REM #% EXCLAMRARTION MARK CHARRCTERZX
RAMNTOP=PEEKY 185 »>—3:POKE 756 .RAMTOP
FOR ¥=@ TO 1823:POKE RANTOFPZZSE6+X.FPEE
DT3GR i HERT A

A | OC=RANTOPEZ06+E

od FOR #=8 TO 7

78 RERD BYTE

g8 POKE LOC+HZ,BYTEIHERT A

S6 DATH 284,284,501,51,.284,204,51 .51

) D

s af ) e

1T -~

L

fuy)
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Line 30: Find top of memory and step back 8 pages. POKE
756 with this.

Line 40: Put the ROM character set into RAM. When you first
run the program you’ll see this happening.

Line 50: Finds the start of the 8 byte data for the exclamation
mark character.

Line 60-90: POKE in data for the character to replace the
exclamation character.

When ‘READY’ appears, press shift and ‘I together and see
the new character.

To redefine the character of your choice you have to look up
the character in the internal character chart (in the Atari
reference manual) multiply that number by eight and add it to
where your character set starts in RAM. For example, in the
program:

LOC = RAMTOP *256+8
RAMTOP*256 finds the beginning of the character set. Add 8

because the “!” character is the first character (NUMBER 1).
Note that number 0 is a space.
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Chapter 8 :

ATARI'S YELLOW
CONSOLE KEYS
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This is going to be a very short chapter on how to read the
yellow Console Keys. Any combination of START, OPTION
and SELECT can be found by a single PEEK location. The
location to PEEK at is 53279. The table below shows which
keys are pressed at a certain number between 0 and 7.

PEEK VALUE

KEYS PRESSED

START ° ° ° o
SELECT oo oo
OPTION oo 0|0

A dot @ means that the corresponding key has been pressed.
An example, when PEEK (53279) gives 2 means that both
START and OPTION keys have been held down. A program
which puts this information to use is given below. POKE
53279,0 makes the actual computer ‘click’.
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N

-
s

5EQPPIEE BrOIF COMSOLE 3 MPOKE 732.1

g P e
ted I:I )

g KEf‘Httk'E”E?B}
48 ON KEY GOTO SE,50,b68,70,06,56

o8 IF KEY=8 THEH E

5a POSITION @,8:7 "MO REYS ARE PRESSED:
CONSOL$="aa" 15070 158

TE COMSOL$="111":50T0 148
8 COMSOL$="118":50T0 148
33 COHSOLF="181":0070 148
188 CONSOL$="18@":50TO 146

118 ConsSOLF="a11":60TO 148

126 CONSOL¥="810":60T0 i4@

138 CONSOLF="aB1": EDTB 143

idd POSITION B.8:7 "
150 POSITION 2.5 IF COMSOL$F( 1.1 ="1" THE
M7 "OPTION":60TO i76

155 : 111 H

P o T

I
[

3H55L$\;;E,‘“1" TH

e [T16
g
&
vat
S
:U:'Ll
Il
—
m
£
-3
-
an
:;Il"jl
Lo

L
aA
T

.-I_:

198 POSITION 2,15 IF CONSOL$C3,37="1" TH
ER 7 "START":G0TD 20

@@ 7 n

216 GOTO 28
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Chapter 9 :

JOYSTICKS AND
PADDLES
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On the Atari computer, to read the joysticks or paddles is as
simple as ABC. There are two commands, STICK and
PADDLE which give you access to the games’ controllers.
You do not have to PEEK or POKE like you have to on some
computers; a chip called POKEY does it all for you.
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The STICK command

The STICK command is followed by a number in brackets
ranging from 0—3. This number refers to the joystick to be
read. Number 0 is joystick one and number 3 is joystick 4.
The value that the STICK command gives relates to the way
that joystick is pointing.

14
A
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How to check if the read
button on the Joystick
Controller is pressed.

The command that checks the red button on the joystick is
STRIG. There is also a number following this command in
brackets. For example: STRIG(2) would refer to the red
button on joystick number 3. Try putting a joystick in socket
one and typing PRINT STRIG(0). If you had the button
pressed down when you entered ‘RETURN’ the computer
will PRINT a zero. Otherwise the computer will PRINT aone.
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How to read the Paddle
Controllers.

Up to eight paddie controllers can be attached to the Atari
computer through only four ports. How? Well, each pair of
paddles has only one socket plug. The paddles are
numbered from 0-7 from left to right. An example:
PADDLE(2) will give you the status of paddle controller
number three. The status can range from 1 to 228. The
diagram demonstrates this:

PADDLE command gives:
28— ——» o . »1

PADDLE CONTROLLER PADDLE CONTROLLER
TURNED TO LEFT TURNED TO RIGHT
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Checking the red button
on the Paddles

To check the red button on the paddle controllers is very
similar to checking the red button on the joystick controllers,
except the command to use is PTRIG. This command works
in the same way as the STRIG function, except the numberin
brackets ranges from zero to seven indicating the paddie
number.
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Chapter 10:

MAKING PROGRAMS
MORE EFFICIENT
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Writing Programs

Most books on general programming suggest you start by
drawing up a ‘flowchart’—a pretty combination of circles,
diamonds and slanting rectangles—which sets out the path
and operations the computer will follow to execute the
program. Intheory, this is fine but in practice, especially when
using a computer like the Atari which can quickly pinpoint
errors, and will not ‘self-erase’ if you’ve made a programming
mistake, the time and trouble involved is probably not worth
it.

It is, however, essential to know exactly what you want the
computer to do before you start creating a new program,
even if you’re not quite sure how you are going to get the Atari
to carry out the task.

Sometimes a rough sort of flowchart—just the main steps the
Atari wil take, linked by lines and loops—will help to clarify
your thinking. This is also a good way of spotting potential
problems (such as infinate loop) or not specifying the
computer’s task exactly.

We generally work out the ‘core’ of a program on paper, then
enter it into the Atari, starting at line 100 to leave room before
this line to assign variables, arrays and the like. If you're
working on a fairly simple game, or are adapting one from a
magazine or book, it is just as well to work directly on the
Atari, but you could keep a notebook handy to record things
like the fact that, for example, N$ is for the player’'s name.

If you have added memory, or memory to spare, don't let it s
presence lead you into sloppy programming habits. It is very
easy to set up a long and clumsy set of IF statements which
really should be replaced by an IF then a GOSUB. When you
have memory to spare it seems too much trouble to bother
cleaning up your programs.
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Making Games Programs
more Interesting

The best thing you can do for a longer program is to add the
element of surprise. If you can include situations which do not
occur every time a game is played, you'll ensure the game
will remain interesting for a much longer time than would be
the case if every situation was triggered each time a game
was run.

Another idea is to offer a degree of difficulty feature. Make
sure that this feature really does increase the difficulty of the
game, and ensure that—even at the highest level of play—the
final score is reasonably attainable.

You can add even more interest to games by awarding
points, scores, ratings or whatever, that are genuinely related
to the speed and skill the player demonstrated. A further twist
is to award a ‘rank’. Atari’s Star Raiders’ cartridge does this
by giving you a rating from ‘garbage scow captain’ to
‘commander’. | bet you that this ranking system is what kept
you playing Star Raiders 24 hours a day!
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Making programs run
faster and how to save
Memory

1. Try to re-structure a BASIC program so that it is as efficient
as possible. This will lower execution time and save memory.
2. Put all frequently used subroutines and FOR + NEXT
loops at the beginning of the program. As BASIC tries to
reference a sub-routine by it’s line number, any subroutine at
the beginning of the program will take less time to reach. At
the very first line make this a GATJ statement pointing to the
main program loop.

3. If a very short subroutine is used, delete the subroutine and
put the statements from the subroutine into the place where
the GOSUB command was issued.

An example:
10FOR X =1TQ3 10
20 G@SUB 50
30 NEXT X
40 END
50 PRINT “HELL@” : RETURN

would be changed to:
10FGRX =1TG@ 10
20 PRINT “HELL@”
30 NEXT X
40 END

Doing this, not only saves memory, but decreased execution
time (speeds the program up).
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4. If the screen data is not required, by turning off the screen,
the program will run 30% faster. Turn off the screen by the
command: POKE 559,0. When you want the screen back on
just enter the GRAPHICS command.

5. If you understand machine code, use the USR function.
Assembly language is much faster than BASIC.

6. Remove all the REM statements. REM statements just
take up space in the program.

7. If anumber is referenced many times, then 6 bytes can be
saved if a variable is set to that number, and the variable is
referenced instead.

8. At the start of a program, variables can be set up by a
READ/DATA statement. This will save memory because
data in the DATA statements will be stored as ATASC11 one
byte date.

9. Use the colon character to have more than one statement
on a line.

10. Use a POKE instead of SETCOLOR statements.

11. Use a POKE instead of POSITION statements.

12. Use a POKE instead of STICK, PADDLE, PTRIG,
STRIG, statements. Where to POKE is given in the memory
locations section of this book.

13. An idea may be to chain programs. An example may be
that the first program sets all variables, strings and the like,
and the main program actually makes the program go.
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Chapter 11:
THE SOUND COMMAND
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The SOUND command is something offered by the POKEY
chip. What | like about Atari sound is that the sound is
playable through the television speaker and not through the
tiniest loudspeaker you've ever seen in the computer.
Another thing | like about it is that you have four completely
independent sound registers.

As you probably know, the SOUND command has four

parameters:

SOUND channel, tone, distortion, volume.

Channel: This is a number referring to the four channels
offered. The number ranges from zero to three.

Tone: A number ranging 0-255. The higher the
number the lower the note.

Distortion: This number is an even number from 0-14,
although you can have a number from 0—255. A
number of 10 means ‘pure tone’. Other numbers
give special effects.

Volume: A number between 0-15, the higher the
number, the louder the note.

You can create a good effect by all the channels playing

similar notes. Try typing this:

SOUND 0,200,10,15
SOUND 1,201,10,15

SOUND 2,202,10,15
SOUND 3,203,10,15

This gives quite an amusing effect.
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Another interesting effect can be created by rapidly lowering
the volume of a note. The program following does this:

18 REPM ++3% SOUMD DENMG
< JR TORE=235 TO 8 STERP -z@
28 FOR UOLUME=1S TO @ STERP -z
43 SOUND 9, TONE » 18 ,U0LUMNE

b NEXT LIOLUME

8 MEXT TOHE

7@ END

To turn off all sounds, use END, or to turn off individual
sounds use SOUND channel, 0,0,0.
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LOCATION 540

This location in memory is a count-down timer. Every */s0 0f 2
second, it's value is decreased by one (decremented).
Usually it’s value is 0, so nothing is changed. Location 540
can be used to time a sound for up to nearly 4/, seconds. The
following short program plays each note for two seconds.

G
MR

FEM 433

OUMD OEMO 2 ++3%%

28 FOR TONE=2SS TO @ STEP -2

38 POKE S548,12d:REM 120=2 SECOHOSSA
i SOUHD @,TONE,168,15

38 IF PEERY 546 X8 THEH 382

EB HEXT TOHE

S8 ERMb
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Chapter 12:
MEMORY LOCATIONS
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Before | go any further, you must firstly fully understand the
esence of PEEK and POKE. Here are examples:

POKE location, BYTE where BYTE is a number between
0-255 LET A = PEEK (BYTE) or ? PEEK (2036)
POKE is used to change the contents of any location in
RAM.

PEEK is used to return the contents of a location.
Another thing you must understand is a two byte address.
Say that there is a two byte at locations 14 and 15. To find
their address in the example would be:

ADDRESS = PEEK (14) + 256 * PEEK(15)
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DECIMAL HEX.
NAME ADDRESS ADDRESS DESCRIPTION

APPHI 14,15 D.E  This is a two-byte
adress pointing to the
highest location used

by BASIC.

POKMSK 16 10 Interrupt request enable

RTCLOK 18,19,20 12,13,14 TV frame counter.

SOUNDR 65 41 NOISY 1/O FLAG

ATTRMOD 77 40 Attract mode ~128 =
YES

LMARGIN 82 52 Left screen margin

RMARGIN 83 53 Right screen margin

ROWCRS 84 54 Cursor row in graphics
window

COLCRS 85,86 55,56  Cursor column in
graphics window

DATCURS 93 5D graphics mode 0, data
under the cursor

‘NEWROW 96 60 Row to which
DRAWTO will go to

RAMTOP 106 6A Number of pages of
RAM

LOMEM 128,129 80,81 BASIC low memory
pointer

MEMTOP 144,145 90,91 BASIC memory top
pointer

STOPLN 186,187 BA,BB STOP/TRAP line
number

ERRSAV 195 C3 ERROR NUMBER

PTABW 201 C9 PRINT TAB WIDTH-
DEFAULT 10

FRO 212,213 D4,D5 Value to be returned
after USR.

RADFLG 251 FB RAD/DEG flag 0 =

RAD 6 = DEG
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SDMCTL 559
SDLSTL 560,561
SSKCTL 562
LPENH 564
LPENV 565
SYRES 580
GPRIOR 623

PADDLO-7 624-277

STICKO-3 632-635
STRIGO-3 644-647
TXTROW 656
TXTCOL 657,658
TXTWND 703
PCOLRO 704
PCOLR1 705
PCOLR2 706

22F

230,231
232
234

235
244

26F
270-277
278-27B

284-287

290
291,292
2BF
2C0
2C1

2C2

97

OS DIRECT
MEMORY ACCESS
CONTROL

Pointer to beginning of
display list

OS SERIAL PORT
CONTROL

LIGHT PEN
HORIZONTAL
VALUE

LIGHT PEN
VERTICAL VALUE
When this is anything
but a 0, then when
system reset is
pressed, a cold start
will execute.

OS PRIORITY
SELECT

PADDLE controllers O
through 7

JOYSTICK
controllers 0 through 3
JOYSTICK
TRIGGERS 0 through
3

CURSOR row in text
window

CURSOR column in
text window

TEXT WINDOW
24=0FF 4=0ON
Color of player-missile

Color of player-missile
1

Color of player-missile



PCOLRS
COLORO
COLOR1
COLOR2
COLOR3
MEMTOP
MEMCO
CRSINH

CHACT

CHBAS

ATACHR
CH
FILDAT
CONSOL

707
708
709
710
711
741,742
743,744

752

755

756

763
764
765

53279

2C3
2C4
2C5
2C6
2C7
2E5,2E6
2E7,2EB
2F0

2F3

2F4

2FB
2FC
2FD
DO1F

98

2
Color of player-missile

Color of playfield
register 0

Color of playfield
register 1

Color of playfield
register 2

Coilor of playfield
register 4

OS MEMORY TOP
POINTER

0S MEMORY LOW
POINTER

A 0 here for the cursor
to be displayed a 1 to
turn it off.

A 4 here for text to be
displayed upside
down

A 224 here for upper-
case characters, or a
226 for lower case.
You can also POKE a
value here to point to
your own character set
in RAM

Last ATASCII
character

Last key hit in internal
code

Color that FILL
operation is to use
Location to be used
when reading from the
yellow consol keys



STIMER

RANDOM

PACTL

PENH
PENV

53769

53770

54018

58284

58285

D209
D20A

D302

D40C
D40D

99

Start timer

Random number
generator producing a
number between 0—
255 every '/eoth
second

A 52 here to turn the
program recorder on,
a 60 to turn it off

The horizontal value of
the light pen

The vertical value of
the light pen



Vectors

HEX.

OA

oC
12,13,14

58

200
E453
E45C
E45F

E462
E465
E471
E474

E477
E47A

E470

EC.

10
12
18,19,20
88

512
58451
58460
58463

58466
58469
58481
58484

58487
58490

58493

DOS Vector

Warm-start vector

3 bytes of built in clock

Pointer to the beginning of screen
RAM

Display list interrupt vector

Disk interface

This routine sets vectors

This vector is executed at vertical
blank

This vector is executed after
vertical blank

Routine initialises serial input/
output

Goes into the blackboard mode
Warm start

Cold start (power-up procedure)
This routine reads a block of 128
data bytes into CASBUF (data
starts at 400 in hex.)

Open cassette for input vector
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Chapter 13:
GAMES PROGRAMS
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The following programs are intentionally designed purely for
the purpose of fun, although | hope you’ll enter the programs
as we have listed them here, and enjoy playing them. The
real value of this section though, lies in what you do with (a)
the programs to adapt them to make them your own; and (b)
the ideas you get from them to use in new programs of your
own.

Unfortunately, the ATARI printer does not print graphics
characters, so | have had to ink in the appropriate graphics
characters. Notice that the () symbol is the clear screen
symbol.
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BEETLE JUICE

This is one of my favourite programs, about a poor red beetle.
Instructions are listed below. Make sure that you SAVE the
program first before you attempt to RUN it at all, because an
error in the program, especially in the DATA statements
could cause the computer to crash (because it uses
assembly language in the form of USR calls).
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Yo are siall red beclle whose only
desire 12 Lo 98t Lo Lhe obtkher side of
the road, This i ho sasy Lask becauss
unfortidnately for gour bestle ,there

=4

SOE marnii ac drivers around Ltrying

L3 pul Beelle Juice back on Lhe mernu
PPl

o omad mows Ui OF Jdoun i Jour
despetrates plot Lo gel Lo Lke Glhler
E e ultimate g0l i= Lo g9t 184

SCOrireS

4"!
]
=

Jvr Lime Lakern Lo get

=

ot b

the beclles satelyd bhome,
g score of less than 38688 s poor
aboul. SAER i avalragse ahd

- i

LN
[t
15

HIT ANY KEY TO

-

‘LAY BEETLE JUICE!
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B% FQGL EUHH

28 GRAPHICS @:POKE 752.1:DIM ASC1:

36 SETCOLOR Z2,3,4:SETCOLOR 4,3,4:7 "0o Y
ouU desire instrucLions Y;

48 TRAF 2@: INPUT AF:IF A$="Y" THEN 738
58 IF AF{:"N" THEM © 7 " PARDON "7 IG5
o710 zZe

58 TRAP 4988a:50T0 38

78 CLR 5070 28

%3 bﬁrPHIL: 1:POKE V36,2268 ET,DLUH 8.4,
o8 FOR C=1 TD 517 #5,,"

———UINERT C:F #E, .Y I
%5 ETFDLHP 24

11 GOSUR 4808:POEKE 752,

128 RESTORE 57@:FOR C=8 TO 33:RERD D:POK
E 1536+C.0:NEXT

1383 POEE 5q3?d,c-FDkE 48,255

140 C=USRC 1536 »E=STICK @A 2 IF E=14 THEH
Eg UHD 8,78,18.153:C=U5RS 1535 > 50UND 3.8.8
83

158 IF E=13 AND PEEK{ 206215 THEN S0OUND
A,200,18,15: C=USR( 1615 »: SOUND @,0.0.0
158 IF PEEERC 296 :=141 THEN GOTO 199

178 IF PEEKI{S3ZE3 X -8 THEN 28A

128 GO0TO 148

1968 REM % YOU WIN %

280 G=E+1@KPEEK, 548 >

2ie FOR D=252 TO 4 STEP —4:S0UND B,0.18.
15350UND 1,0+1,18,15:500MND 2,.[H+2,.16,15:S

OUND 3,0+43,18,.15

z28 HEZT [

238 FOR C=8 TO 3:50UND C.,8,8,8:NEXT

248 F=F+1:7 CHR$(125;:" BEETLES HOME
SHFELY @ “3F

256 IF F=16 THEN 46@

ESE A=USR( 16152 IF PEEKC 206 X216 THEN 26
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278 BUslB 5898:60T0 138
%%B T YBEETLE JUICE IS OW THE PMENU AGRIN

239 FOR D=1 TO 45:C=USR(1536): POKE 797.P
SCSATTE )

3099 POKE_INTCRNDC 8 546 »+PEEK( 288 M+2564PEE
K¢ 267 3, PEEKL S37 78 &

318 SOUND 9,RNDC A %39,38, 15:NEXT D

320 POKE 787 ,8:SO0UND 0,0,8,8

33 7 CHR$C1250:"  Hit any key for anot
et g, M
348 7 *  SCORE=";5:5=9

350 POKE 764.,255:G0SUE 586

350 IF PEEK(7543=255 THEM 368

376 POKE 767 .54:C=USRC 15950

388 C=USRC1515)3 IF PEEK( 206216 THEN 38

&g L
(%]
(]

F=a:30T0 138

438 GRAPHICS 2:SETCOLOR 2,8,8:7 #5;" Coh
aratulationsi iy

418 T #5,.,."Y0OU HAUE MANAGED TO"

428 7 #6.."6ET 18 BEETLES HOME SH
FELY"

428 T #5,."well dorwe indeedili®

448 POKE 5324E.8:POKE 53249.8:FOKE 53258
L0 POKE 53251.,8

4560 T #6;"score=";6

?EB FOR C=8 TO 255:50UND 8,C,12.15NEXT

478 SOUND d.8,28,3:END

486 A=PEEKC 186 8:1POKE S4279,AIB=2064A:F
OR C=B+3512 TO B+1824:POKE C,B:NEXT C
498 RESTORE 668:FOR C=B+531 TO B+538:RER
0D D:POKE CL,O:MNEXT C

588 RESTORE B5@#@:FOR C=B+578 TO B+577:REA
O O:PORE C,O:NEXT C

518 RESTORE 528:FOR C=B+31@ TO B+317:RER
0 D:POKE CLO:NEXT C

528 RESTORE 538:FOR C=B+556 TO B+573:RER
O D:POKE C,DiMEXT C
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538 RESTORE G4@:FOR C=B+707 TO B+714:REA
O D:POKE CsDfNEXT C

Sdd RESTORE 53@:FOR C=B+3847 TO B+354:RER
O D:POKE C.OfNEXT C

558 RESTORE 51@:FOR C=B+386 TO B+392:REA
O D:POKE C.D:NEAT C

SB@ C=INTH < B+336 3256 11 D=B+386—-256%C: POK
E 286,0:POKE 267.C

=78 _POKE 553,45:POKE_S53277.3:POKE 523.1:
POKE 784, 12%16+8: POKE 785, 7X16+8:POKE 70

3:POKE 797 ,3%16+5

o8 E—ES?TE POKE 203 ,PEEKCE »: POKE 284 ,PE
EKCE»:POKE 285.PEEKCE »:POKE 53251.188

3598 RETURN

598 DATA 24,113.254,191,191.,254,113.24
616 DATA 24.,90.68,126,126.68,66

62 DATA 233.58,238.,123,123,233.,68,238
638 DATH 231.,66,218,127.127,218,66.231
E48 DATH 113,34.,113,222,222,113,34,113
B30 DATR 231.,66,.91.,254.254,91.66.231
668 DATH 24.142,127.,233,293,127,142,24

676 DATA 184.238,203,169,288,197,2032,176
#4:163,58,133,283,193.,284,234,234,169,58

£1597
84,144 ,4,159,.208,133,204,238.2

l'...rll.Tl
0 .
lf‘l

& e &

T
..{
I
h
I_,,I

o LG
15

»234,234,183,288,137,285.,178

H .

HTH 58,133,285,:185,283,141,9,283,16
F :141 IJEBE 1bd:£%:141:£:d@5:3‘:

718 DATR 194,138,266,288,2,198.,287,168,9
£185,89,6,145.286,280,192,9.705.246,96. 1
B4.;38.EBB.EBB

Y B DﬂTFi -EJEEB:BB?:?B:BE:‘D:B:Z"JBEJ&J12
b,lfb:bﬂ;tﬁgu;ﬂ

738 7T "X>»BEETLE JUICE"

|' 0
fux)
Ul

LD T
--.'

L

Y L s ) |:5,‘ o
[
[t BTt WX T}

A

L
) [

4@ 7" $—$—$—$—$—$ F-d—F—g-%"

THE Y 1T " You e a simall red besetle wh
oz uﬁlu"

FER ¥ ddesire 13 Lo 9t Lo the otkher sid
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e Of the road,This is N0 easy Lask becau
'-.:'E it
TR T tuntortiunately for 9o beetle ik
r—. :.ii
?:E:Ei Totgrs SOmE maniac drivers around L
i i

G| 7 Lo pul Beetle Juice back on the w

oo g
-
[

(A )
ﬂlﬁ*l

T ovagginitid 1T " You may hove up or
i iy gourd
fdesperate plot Lo g2t Lo Lk olhe

W ]
= pout

L2 sl ]
-,*"-h tat Don] 2

Boide, The oaltimaltes 93al 13 Lo get

=5

4 7 Ybeslles JCross M
F 7 1T Y SCoring is for Lhe Lige taken
O e i

258 Y Ythe beetles safely hauee, !

BEE 7 "H sCote of less Lhah 26868 (s pook

27YEa T "aboul SR 1S ava-age aind?
gaa

T tgregter Lhan 7olE i exCellent,
YooY O"HIT AMY KEY TO PLAY BEETLE JUI
| TE4,255

i@ IF PEEK({7E4 =255 THEW 918

5323 GOTO 88

38 EHD

Rl
Do

RLY g LD
[aAt
Doy
T
]

s
7
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SMASHOUT!

In this arcade style game, you have to pulverise as many
bricks as you can using your paddle at the bottom of the
screen. The paddle is controlled by the joystick by moving left
and right. Use your paddle to keep the ball in play. You score
points for destroying bricks, but look out, if the ball hits the top
wall, your bat is reduced to half size!

When you type in the program, SAVE it before you attempt to
RUN it because the computer will crash if you have typed in
the data wrongly.

After RUNning the program, be patient for a while as the

computer redefines the character set, POKEs in machine
code and sets up player/missile graphics.

110



ig REM %

RET #*
| T

FRUL BUNN SEFTEMBER 132z
CHRE$, 125
CHRRS" tBLS=3:K=142-153: MODE=1

44 7 UHND SET UP PLAYER-TIISSILE GRAPHICS

SFASHOUT ~ WRITTEN BY &

=

4;"PLEASE WAIT MHILE I REDE

T T Muasausrs . THAMK YOU.as.ao.n, 37 17
% GpLERSETRITTTHE TSTRRTTRED Tl BEGIN®
59 FOR P=1535 TO 1536+146:READ X:POKE P,
78 OATH 184,173,120,2,201,7,208,4,230,29
égrgnTﬂ 239,203,201 ,11,293,5, 198,203,193
%E'%nrﬁ 24,155,203,141,8,205,281,55, 175,
196 DHTA 163,56, 133,263,24, 165,263,201 1
118 OATA 2,133,203, 155,206,201 ,1,208,2,1
Eég{aarn 2BE, 201 .2 ,205,2,230,202, 165,293
%gal?nTﬂ 1,203,261, 197, 144,4,159,1,133.2
E%g DATA 155,202,2081,57,175.4,153.2,133,
g%gqgn?ﬂ 155,207,201 » 1, 208,22 ,230,204, 16
160 DATA 2011,8,208,2,238,205,160,8,185.1
Eigqﬁnra 5o 145,204 , 208 , 192 44,205,245 , 185
}%?fanTn 201 52,205 522 » 198,204 , 155,204 ,20
11.;5:-';1 OATH 283,2,138,285,168,8,13835,137 6,1
gég DATA 264,208,192 ,4,208,245,36,8,123,
im IF PEEKCS32793<:5 THEN POKE 53279.8:
FOKE S2279.B1G0TD 21

220 DIFN G$(3):63="GAME OUVER"
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23@ GRAPHICS 1+16:RANSPEEKL 10E »—BiFUR ==
g YH 1822 POKE RAMEZSE+HXPEEK{ 57344+ i N
t k l:-lx

_4U HHFE ”5b:RRﬂ FnP x=@ Tg 7:POKE RAM#2

H uETlBLUF ﬂ;_;b GOSUB 26 50TO 328

ﬁbw T bt score=@"i POKE S327E.2iPOSITION
lg,u-: #E5;"balls=3"

78 COLOR 129:PLOT 1.4:DRAWTO 13,4:PLOT

1.-5=DFHHH_* 15,5

Z98 COLOR 33:PLOT 1,5:DRAWMTO 13,6:PLOT 1
STEORAHTD 18,7

298 COLOR 15l:PLOT 1,3:0RAWTO 13,3:PLOT
1.9:0RAWTO 15,5

280 COLOR 1:PLOT 1.19:DRAMWTO 13,18:PLOT
1.115DRAHTD 13,11

318 COLOR 33:PLOT B,23:DRAWTO 9,1:DRAWNTD
19, 1:0RAHTO 19,23:RETURN

328 RAEM=RAEI-8:FOR X=512 10 7H3:POKE RAME
ZSE+A LB HERT X RAMERAMEZSE

338 POKE FHM+528.255:POKE RAMG21.,255
34E_fUhE 999,46 FOKE 34273,RAMN-256: POKE

53277 »3

‘l..l

358 POKE 78d4.15%16+18:POKE 785,34:PUKE 5
3248, 128:POKE S3249,.128:FOKE S3256.1

B8 POKE 203,123:POKE Z288,123:POKE 206,2
tPOKE 267 .1:BALL=RAM+Y16

378 HIGH=INT{BRLL-235 »: LOW=BRLl —255¢HI6H
380 POKE 28d.L0H:POKE 285.HIGH

3398 H=USR( 15367

483 IF PEEKL 204 M256FPEEK 285 RAMNKBEL T
HEN FOKE 2087 .1:00DE=Z2:FOKE S3256.8

418 IF PEEK( 53268 3 -3 THEM R=PEEKK{ 283 7
tY=PEEK{ 288 }: POKE 207 .2:FPUKE Z8BE. Y =3
24+ v{A i MODE=1

4728 K=USR{ 1536

438 IF PEEKL332533=8 THEN 499

448 FOR P=22 TO 12 STEF —1:S0UND B,.F,12,
15 MEXT i; :!U‘UNU B,3,8,8:5C=5C+18:POSITIO
=TT Hn ol

458 A=INTLOPEEKC 283353273 +1
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4G4 Y=PEEKL Z@4 ~255FPEEKS 285 RAM-3: ¥Y=IN
TOOY-654 204 43
4;9 POSITION =.¥e7 #6:° °
23 POKE 287 L0DE
45@ POKE S3275.,255:x=USR{ 153362

1%

SA@ IF PEEKY 284 #Z2S65%PEEKL 285 -RAM>7DO6 T
HE !"‘; ‘A—i

218 G070 334

SelR FOR P=@ TO 235 STEP 7V:S50UMD 8.P.18,1
SINEXT PISOUND G,8,8,8

238 IF PEEK(33273 3 -6 THEM 534

St BLSZELE—1=FEEIT O 1Z,8:7 #6;%balls=
FBLSIMODE=1:POKE 53256.1

558 IF BLS=G AND PEEKCSIZ79x=5 THEM S5@
68 IF BLS=8 THEMN b44

Srie POKE RAM? EU HIPOKE RAMYG1.8:POKE R
AF+759,8:160T7T0 3

=5 P—H FOR #=1_TO_12:FOR ¥Y=4 TO 11:LOCA
TE HaYa20:1IF U 32 THERM P=i

%H HEXT ¥: Hth A3IF P=@4 THEN BLS=Bl 5+1:
=UR EE@ POSITION 1Z,8:7 #c;%ballis=";BL

(K}
I'l"l|

1T WD [yl

GRAPHICS 1+16:605UB Z68:POKE 7o6 .RAM
#+E: SETCOLOR @,2,6:FOKE 555.46

IF PEEK({S53273 =6 THEMN 518

POKE S3279.8:1F PEEKCGEZ73 < 6 THEH

POKE FHMH7ES,
AMHTSS,.a: 6070 248

% H
643 FOR ©=9 TO 3:POSITION G+X,12:7 #5;:6$
TH+1,5+1 3 FOR Y=18E4 TO 183X+9: SOUND @, Y

$12.13

oo JEliuLUP B,XA.3 NEXT YINEXT X:SOUND B8

[y
[0 e l"n,l WA
15| DAL A l "IISI

el Tt

o

POKE RHM-761,8:POKE R

ool ZF PEEKL 33273 2{ 5 THEN BSu
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GRAND PRIX

Use your joystick to control your car left or right down the
narrow lane at night.
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T
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puiL,

el X

i B

e B B e
o Fops

u, ]
-.T
|,;r
n-
%
£
w
T
L
w
s
%
;
T
=
W
L]
[
[y
IJ

i l-]

c:l"n

ETCOLOR 2.8,80PO0KE 53277,

it

S2,1:POKE 53273
P=@ TO 23:FOR

Hi

AL
] DA oy

|I"'_u,l L LA

bt

e
DA

14
158
158 0=

L
I
£
(]
=
D]
e
[
o)
I
¥
s
-
]
s

[
i

)y
e
Ll ||

1T
L Z=1
z =3 \ PEE=EE+]
2 PEEE(SZZ52: IF Y<@ AND I THEH &OT

IF ¥<rx3 THEMN S0TO CRHSH

| GOTO 166

S8 REM &% YoU CRASHED!
=THTCRMOC B 3318 s POKE B4052+N.PEERLS
i”é;EQQﬁE}B!HNB\U'$JB+ 28,838,153 POKE 79
i3 L N T

TH IF PEEK:LS3TFO 248 THEN 2568

-4 f‘l.‘l 2 [ ,:'l,,l [»

J0T LI
EI 1

l"ll'p‘-
”'j" -
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288 POKE S3z4g,8:7 o7 "Yoid SCORED: " ;50:7
3T 3T OPHIT ANY KEY.":iPOKE 754,255

2596 S0UND B.6.8,8

288 IF PEEK(TYE4 =253 THEN 398

316 RUH

328 FOR Y=@ TO Z255:POKE 71o.Y:NE=ET ¥

3@ 7 UIYOUR SCORE ";SCiPOKE 7lo.8

248 70 BOMUS 190" :B=18vw

3SR FOR G=1 TO 1@l STEFR 1@:p=B-1@:c(=5C

+1@:POSITION 14.9:7 :L-PDSITIDN 14,1:% B

% MISOUND B8.6-4,18,18:1HEXT &

268 SOUND Q,8.8,8

ITE T PI=PI&2:T USTEPRP URLUE HOW IS “;FPI

288 RESTORE :1=08

ll-,] L,

Eﬂ-j nl_} l i } ",E’
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PATTERN GENERATOR

Although not a games program, this program produces
very pretty patterns. Just input any positive number when
prompted and see that corresponding pattern.
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i REFR
28 REN
28 RER
43 FEM
o8 OIn
1:5ETC
E@ 7 o¢

] 3L

Ja 12 1F

R [ RERN

@' Ir h THEH FLOT Hl.BiU=8

i SOUND 0,5.18,8

2 UFHHTH HeBiHERT L2070 7@

TIHNOTHER PHTTERMN "1 INPUT A%
IF R¥C1,1 =191 THEM RUN
' }“ﬁ“ THEM 128

AR R A 'T:u' |

Cheorp )
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ALIEN BOMBS

In this program you have to shoot down ten descending
alienbombs. Use keys “1”,“2” and “3” to correspond to the

top, middie and lower laser cannon. Full instructions are
included in the listing.
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DEC 1351

e o

o

B OSETCOLG COLOR 22,181 5E7C00
OF d4,2,16:

Ty P

TRUCTIONS oY ﬁ‘ﬁg I
E HE< 2"¥" THEM 78

B o
I:' Y] "‘|:| in

1 b 15
]
ToTi e

o

P e
TILLE o R A
|||_

oy ] 8
R LYY
| '

v T
1)
o
A
' :.i I e T
o b e ot

ol
AR
(a}

isid =¥ FsiiE 3ed
ivE HAF=' ¥UUH CONTROLS @ Y:ii0SUE 368
125 | il

I':! [

e 1

USIMG MIDDLE CARNMOM=28 POINT

LOMWER CRMMON =38 POINT
"IROsUE Zeb

IFECT HIT WILL PEMETRATE

L W [ W

Lo

4 b

Lo [ [
= |:|'_ ]

fd

]

{0
X
M
= 11 )
o
IJ:I =LA -
[ o]
=
i
-L
(Y]
[ o]
[y

e
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Jd=th] Q3=‘HL;BH BOMB. .50 BE CAREFULL!":G05
UE 3g@:As=" :GOSUB ZEE

iBOSUB 36@AS="_ THE GAME IS O
| EITHER:-":GUSUE 360
w{. woU DESTROY ALL BOMBS®:505UB

ﬁ1ll
|..11'§l'
(R 0
L
I'T'IH

Wi

B0SUE J6iAE=" PRE:

5 'HETUR
TINUEY : GOSUE 358

I.II

Eza FORE 7Ed,255
328 IF PEEK(7E43{>1Z THEN 226
336 POKE 764,255:POKE 75201
348 FOR G=6 TO 2B:POSITION 8,5:% 9
’ S HEXT
3 ;?a
3 L T LENCEE3IFOR G=1 TO 183 NEX
T i'l H 11-_1 1207 RFS,Sa;ic0UMHD 1
. -Htri 317 PETHFH

;'QFHLLJ T:hETFﬁLUP 2:12,4:SETCOLOR

) X

=15 ML T

7B ISETCOLOR 1.1- ’Jj.n_
23 COLOR 3iF0R L=8 TO 153 STEP 2
488 Qe INT ;'*"iri' HaET ’+i

418 FLOT Le73:0RAWTO L, 7933
428 F‘LGT L1739 0RANTO L+1,079-G e NEXT L
438 SETCOLOR #.,1,3:C0000R 1
44 FLOT Z.8:DRANTO 2,79

458 PLOT ﬂ:lﬁ PLOT 3.11:PLOT 4,.11:PLOT 4
;%%iPLVT SAIZIPLOT 4,135 PLOT Z.13:FL0OT7 32
Fi -

do8 PLOT 2,38:PLOT 3,21:PLOT 4.31:PLOT 4
;E%;FLGT Se321PLOT 4,33:FLOT Z,33:PLOT =
2.3

V@ PLOT 3,58:PLOT 3.31:PLOT 4,51:PLOT 4
22 PLOT Ta02:PLOT 4,33:PLOT 3,53:PLOT =
rF

438 POKE 732.13F0R L=1 7O 1287 " GET RE
Eg?i":SDUND i,1268,18,14:F0OF J=1 TO 28:HE
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53& B *Q.bE* READY " 1SOUND 1,.78,18,145F0
Fod=1 T 20:HEXET J

SR MEXT L

Sig 7 CPpPEO..G0. LG0T

=

Sze FOR L=1 TO Z:FOR G=1 TO S8 STEF 1@:3
GUND 1,nzL,1a,L+1_.H-H+1

538 NEXT BNEXT L

S48 ¢ 43%:S0UND 1.9.0,0:5=9

556 REM FRIN PROGRAM LOOP

568 FOR db=1 TO 1@

S7E R=56

=30 FOR K=2 TO 76 STEP 5

WQ?UFUEE E3E.,2:7 "SLORE:":5:"  ALIEN NO.
ol SOUMD 1.RMOCY 2%8,.1208,.7

E18 W=INTORNDC 8 kg o2 = BNDC B 035 -2 =k
+pit R=R+L

E20 IF Rx154 THEM R=134

g3 IF R<44 THEN R=4

B COLOR 1:00SUB 778

1 P=PEEK( 764 1 IF P=31 THEN E=18:KK=Kk+
1GOSUE S00:POKE 754,255

IF P=3@8 THEM KK=KK+1:E=z2@:605UB S44a:
E TE4,.2595

’EIrFP_-_ THEM KEK=KE+1:E=31:505UB 338:
%, i ""Jn_h‘-.
A COLGR gim05uB T8

NE=T E

COLOR 1:50S4UB 7Y8:FOR L=1 TO 5@
Fi=IHT< RNDI @ 363 ++12 COLOR FEPLOT Rak:D
T RND&B!$153:FND'U'*?g'bUUND 1 .RHDC i3
126,15 HEAT LsS0uND 1:68,8,6
GRAFPRICS @37 "YOiJ LOST:..."
T 1T "YOUR SCORE WHS “sS
T o7 "YU WILL BE DISMISSED FROM THE

SFEDERATION !...HND SHOT!®

© 1E0OTO 1858

0T F+l.K+1:0RAWTO RH5,K+1:PLOT H.K
T F+llh+L'FLU§ Fd+Z E+E

T:I- l‘ﬂ..p-.
]

1T T
5 F

-

) ) 12

[ oy W
mﬁmu
@Eﬂﬁ

o -

rm

] ;.'J =] -:1,; Ir'll»—l-
- I ke
éaﬁ'&ﬂﬁ
E
i

o

=
LN |

wa ey 05175

.

+
(R
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758 PLOT Rbd K+21PLOT R4S,K+21PLOT R+7.K
ZIPLOT R+i,E4+Z:DRONTO R+EK+Z2

738 RETURN

SE@ COLOR 2:PLOT G.12:DRAMTO_R+S.12:C0L0

R @:FLIT B,12:DRAMTO 159,12:F0OR L=1 TO 2

S5 STEP 39:S0UND 1.L.18,15TNEXT L

218 IF K>=9 AND K<=11 THEN 9Z@

320 SOUND 1.,9.8.8

536 RETURH

S48 COLOR 2:PLOT 5.32:DRANTO R+5,32:C0L0D

FBiFLOT G.32:DRANTO 159.32:FOR L=2o5 TO
L STEF —38:S0UND 1,L.18,15:NEXT L

856 IF K»=29 AND K<=31 THEN Sz@

Qbﬁ SCUNG 1,4,8,08

KETURHN

5 COLUR 2:PLOT B,52:0RAWTO R+5.52:00L0

F BIPLOT G52 DRAWTO 155,.52:F0R L=155 TO
355 ZTEP 39: S0UND I,L,lﬁ,iﬁ:NExT L

298 IF K>=48 AHD E<=51 THEN 228

.t % .:-ﬂ:EUHD 1 F @ r 53 » 8

S916 RETURHK

328 BRI EAPLOSIONI

328 POF tPOKE 764.255

348 FOR M=l TO 1@

350 Q= BHDC B 38 12 3-51 W= RNDC B 3512 -5
S6E COLOR INTCRNDCE 353 +1

378

FLOT R+3,K+3:DRAWTO RHolsK+H:50UND 1
L8 ESE,128,15IHNERT N

IRl
TH e,

I5E LOLOR 9

330 _FUR L=R-—7 TO _R+7:PLOT L.K-7:DRAWTO L
fEFTINEST LiS=S+EIS0UND 1.8.68.08

1dia E=d

iaie MEAT OU

1928 FOR G=1 7O 3:FOR J=1 TO 255 STEP 4:
SOUHD 1,Jd,1B8.150NEST JINEXT B

L2 SOUNUD L.9,8,8

i@ pRAPHICS @:7 7 =7 "You BID IT tihie
1@3?5; :T oUYOU KILLED EUERY SINGLE ALIEW
B0FB

ool 7o

© 2T UYOU USED YKE;T SHOTS OF YOUR
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Ao

:¥ OUTHART BIVES YOU A SCORE OF 55
T O"AMODTHER GAME ";:TRAP 1839: INP
HEL 1.1 2="Y" THEN RUN

"~ 3T UTHANKS FOR THE GHME!®:7
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TRAP ’EM

In this exciting one or two player game, you have to try and
surround your opponent. This is done by using the two
joysticks to force your opponent to crash. The player to
force his/her opponent to crash ten times is the winner.

There is also the availability of playing in two different sizes
of blocks, large or small. The computer will ask you at the
beginning of the game as to which size blocks you would
like to play with. Just respond ‘I’ for large or ‘s’ for smail.

There is also the feature to play against the computer,
Arnold. The computer plays quite well but is easily beaten
with small blocks. Playing the computer using large blocks
presents a real challenge.
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'{

23T “WHAT IS PLAYER 1'S MAME "5

e
ST O

rol

BRHPRIES By oeT ool oo 4,312:55 COLOR, 2,

R oy B g oo

8 7 0D YO WMISH TO PLAY SEQINST THE

e EDE@UTEF o THPUT B$:IF BE(i,1 a=ry®
tIF NOT CHMP THEN 7 "OK, PLAYER 2'S

E "GsINPUT BF:G0O7T0 90

POk . YOUR GOING TO PLAY ARMOLD.":B

PHRROLDE

7 iT % THAMK Yo"

OO0 YOU MISH TO PLAY WITH SMALL OR
LARSE BLOCKS ";: INPUT 5L

E T O"HIT THE RED BUTTON TO CORMTI

T =T m
= ¥ = !

ey
[
T

.

IE!I

]
-
.l vosord

[

R
II

[
DU
[y

i

F osirloids=l AND STRIGC 1 =1 THEHN 12

(38 [F SLEC1.10
FrY¥i=i@s; 2
L98 IF 5L 1,1
1Ziv1=24rda=24
159 E1=1:F3=1:

COLOR 3
(78 IF SL#01,13="L" THEW PLOT_Z2,2:DRAHTO
38,2:DRANTO 32,23: DRANTO 2, 23:0RANTO 2.
€33 [F SL#C1,10="3" THEM FLOT Z.2:DRAWTO
FEL2 ORAWTO T'ci;q-t-- ORAWTO Z2,.46:DRAMTO Zs

Lt

COLOR 1:PLOT =1.71
COLOR Z:PLOT 5Z.%¥2
SI=STICKC B S2=STICK L 2
IF Si=15 THEN ZZ@

SUUND A,398,10.3

O AN | QN gl h
AR A R A

L IO (¥ I ".;' For Py f“."

_IF 5i=7Y 0OR 51=5 JR 51=5 THEMN El=1:50
L =2
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=1=3 THEN E2=1:5

31=18 THEMN E3=1:

OF S1=14 OR 51=5 THEM E4=1:

228 3 PIF S2=15 HND NOT C
M THE

iZa IF CIP THEN 428

4@ IF F rDéB};M 91 THEM R=INToRHDE G x4 4+
1+ Il=1 1 THEM LOCATE H2+1,Y2.J031IF J
=G THERN Fi=1:tFZ=@iFi=f:Fa=g

428 IF Ii Anb R=2 THER LOCHTE A2.72+1,J:
IF J=& THEHW Fi=k:iFZz=1: Fi=a:Fd=8

Jeid IF 11 AMD R=3 THEM LOCHTE s2-1.Y2,4:
IF J=i THEW Fl=BifFzZ=B:iFi=iiF4=0

ikl Lr LioAbd mEd THEN LOLHTE AZsTE—1sd3
IF EH F1=H:FL—H-r¢=H.P4—~

25 2=1 THEM LOCATE K2-1,Y2.K:IF K=8

(P kA
1
ot
o
I
[T
L
wehoer,

LIJCATE x2+1.7Y2,K0IF K=0

T |,...| Ty b “Tj .-...!,,

Z=1 THEM LOCATE R2.Y2+1.k0IF k=8

M LOCHTE HZ.Y2-1.K11F K=8

=g OF 32=5 THEMN Fl=1:50

]
[y
Tl
[}
i

l '

| A

]
(g
L |
i
'T'
'-

=1:3

e TG F

'ﬁbjﬁﬂﬁh..

S2=14 0OR 52=5 THEH F4=1:

127



EOTO 51

88 Fa=g.

318 SOUND 9.8,98,9

520 IF E1=1 THENW x1=xi+l
538 IF E2=1 THEM Y1=¥1+l
S4i IF E3=1 THEW xi1=xi-1

IF Ed4=1 THEM ¥i=Yl-1

IF Fi=1 THEN =HzZ=Hz+l

IF FZ=1 THEN Y2=YZ+1

IF F3=1 THEN xz2=xzZ-1

IF Fd=1 THEHM ¥2=v2-1

REM %% CHECE IF CRASH =

LOCRTE X1.Y1.C1

LOCHTE XZ2.¥Yz.C2

IF L1478 OF C2<-a THEN 5358

GOTO 1968

FOR H=1 TO 38:FO0R G=b8 Td 38 STEP &
IF Cid»a THEW COLOR HIPLOT x1.Y1
IF 249 THEM COLOR HIPLOT x2.¥2
SOUND B.G,18,18

MEXT GiNEXT H

GRAPHICS @:SOUND G,0,8,8

fl o
!
15

s
2P

-"'
5

50

=%

T o cn
Fod e (30000 B
5 i 0 %

T
0 e o) I
nG’ s

1

.—
Al

]
ey

o)

e G e 00 o
QLR g
)

“
oSy
AR

i
i T % MR SETCIOHLOR Z2.3,2:5ETCOLOR 4.,3.2
T IF Cl<x@ AWD C24x THEWN 7 @af:" AMlk "
sBFF 07O YO
s -4 © BE;iSClI=5C1+d
748 1 = R BT L |
TSR RER Sopesohes has Craskhed §3
@ v " BITES THE DUST. *:GOTO 7ol
sre Y BITE THE OUST.":i5C1=SCl+1:502=5C
2+1

SoOpEs -

o I

15
A
X}

GG T A$sUIUaSC1i" UaEEtECRSlE

218 IF 30C1=18 OR SC2=19 THEN 538

g2 T T

238 IF SCI=SC2+5 THEN 7 A$:"'S WINNING
EY FER [1i":G0T0 &7

540 IF SC2r=5C1+5 THEN 7 B$:"'S WINMING
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?%. SEOTO BTG

51—:L_ THEHN

Tl
[ o

et
Mﬂﬁm

"IT'S A DRHM AT TH

H?} .a -!1U?1! 578

T OFTRERE 'S MOT HULH i IT...."

GOTO 1is

TO3T Y FOR 5=l TO 255 STER 2:30UND
3,14 # Hal 15 ;zl': T B STEFR —-E£

3 UHD E‘ F E‘ ¥ ] E' F B

: * WINS THE GHME
I OMS ";AFIG0TO 328

: ¢ B¥;" WINS THE GHME

COMBRATULRT I OMS " :BF10T0 329

3 HH"LL L}HHE s BOTH OF YO, ..M 7 uy
B ODRHEH T

U - U

KU

530 ;:? $ARMOLD S PATH IS BLOCKEDX

S48 IF Fi=1 THEN LDCHTE =2F.¥2-1.0L10IF L1
=@ THEM Fd=i:F3=0iFzZ=0:F1=@:50T0 318

958 IF Fi=1 THEN Fz=l:Fi=@:Fz=@:F4=@:607
4 ol

IBE IF F2=i THEH LOCATE #2-1,Y2,L1:L0CAT
E Hz+1,Y2.L2¢IF Li=@ THEH F4—H= Z=1:Fz=8
PRisgiisuTo SiA

G976 IF FZ=1 THEH FzZ=@:Fl=1:F3=8:F4=8:50T
O =ig

SEe IR F3E

=1 THEM LIOCRTE Lh;fr—i,LI:;F L1
d=]iF =l F 2= El—ﬂ GOTO Zi8

538 IFf F3=} THEN F2=l:iFl=@:F3Z=@air4=0:60T
O =i

1888 IF Fa=1 THEM LDCARTE mh+1;3£3Ll=wF L
i=@ THEN F4—H-r«—a-rf=ﬁ-r1 126070 5in
L9818 IF F4=1 THEN F2=8:F1=@:F3=1:F4=8:60
TL Gis
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REACTION TIMER

This short program uses a short machine code subroutine
to time how long it takes you to press the space bar. If you
cheat and hold the space bar down, the computer will give
the worst time possible: 65535.

To play, type RUN and then as soon as you see an orange-
coloured dot appear on the screen, press the space bar.
Sounds simple? Then try and get a time of less than
16,000!!!

130



i

" et T
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i i |
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SIS

- B T T

e g [0 e
1)
T
I
1]
AR
e T
)
L1 )
el
m

28 UHTH 1804,173,252,2,29,201 ,32,240,21,.1
E9,0,133,212,132, 212,173,252, 2,281 .53

58 ORTH 248,15,230,212,2085,245,238,213,2
B,241.1 S0 133,215

T8 UATH 212,936,396

o RE -
i Y

A
N
.

T T N T
=g T

U]
w) a-4m':' :‘i‘: y
e
- |
L
m ;

Il

hass) ':ll

: WHEM TOU SEE H ORHMGE 5P
i 3IBD OF THE SCREEM » PRESSH
*THE SPACE BOAR 95 oUICKELY AS You C

R |

SSCORE @ Y
THEM 7+ "0I0O YO CHERT 7&:

>y 0 .,
YA A Y

|I:I [
e 15

MO el 5

_THER 7 “WHERE DID YOU GET
FAST RERCTION 7T":iB0T0 Z&

”xiqﬂﬁﬂ THEM 7 "EXCELLENT.":50TO
THEM 7 "LERY 00D INDEED.

=
ﬁl

THEN 7 "HMOT BHD

b UipdTo 26
THEM 7 "PHTHETICI":E07O 2
TERRIBLEI . .enaul?

P 1T 1T UANOTHER TRY 7 ¥-HI"
GET #1,A1IF A=ASCC“Y" > THEN 158
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+ THEN 278
¢ INERT B:Y

132

]



REVERSI

Reversi was invented in 1888 and is played on a standard
draughts board, using double-sided pieces - white on one
side, black on the other. In his splendid book “Discovering
old Board Games” (Shire Publications Ltd, Aylesbury,
1980), R.C. Bell explains that black begins the game by
placing a piece, blackside up on one of the four central
squares on the empty board. White replies by placing his/
her first piece whiteside up on another central square.
“These four squares are covered in the first four turns of
play, and then the players continue alternately, placing
their pieces on a square adjacent to one occupied by an
enemy piece”, Mr. Bell writes. Any enemy piece in a
straight line between the latest piece played and another
one of the player’s pieces when the board is completely
covered, or when neither player can move.

You'll find that the computer is very hard to beat but plays
quite slowly. To enter your move as a single double digit
number corresponding to the number of squares across by
the number of squares down. e.g. 45 would be 4 across, and
5 down. Happy playing!
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SREEPHICS FiPOKE 7O2.11SETCOLOR 34,12.2
SSETCOLOR Z.12,2:SETCOLOR 1,8.18:SETC0L0
R B3,0,3:0FEN #1l,4.8,"K"
g0 POSITION Z,11:POKE 752,107 "WOuld dou

TiKE Lo 90 FIPSL {Yens T
98 GET #1,AIF HOXBO AHD A XFE THEH 98
tad pOsSUB 448
118 IF H=89 THEM 358
128 S5=70iT=33iH=4
38 FOR A=2 70O 9:FOR B=2 7O 3 IF RLA.B X
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SALES ANALYSIS

This simple business program was designed for
shopowners, so that they could see how sales were going
for a particular commodity. The program can be used to
analyse up to eight goods or services. You input the
number of sales for each month for each goods/service.
The number of sales must not be above 84.

After all data has been entered, you will be able to see the
data on the screen so that you can alter anything if you so
desire, say a mistake on data entry. The data will then be
displayed visually, in the form of a graph. The red line
indicates the average.
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OLD FORTY-NINER

This game is like checkers, except it is played on a seven by
seven board (rather than eight by eight, as in checkers). The
pieces move as checkers pieces—diagonally one square,
jumping over an opponent for a capture, into an empty
square beyond. The main difference from checkers, apart
from the size of the board, is that pieces may move forward
and backward at will. There are no ‘kings’, as every piece can
move as if it is a king, and there are no multiple jumps.

The computer is the X’s moving down the screen, and you
are the O’s. You move by entering the number of the square
you’re moving from (entering the number along the left hand
edge first, then the number along the top, then pressing
RETURN) then the number of the square you're moving
from.

The computer keeps track of the score, tells you (before it
moves its pieces) which square it is moving to, and
terminates the game as soon as one player manages to
capture five of the opponent’s pieces.

The program shows some structured programming tech-
niques. Line 30 sends the action to a subroutine at the end of
the program which initialises the variables. The computer
then goes to its move routine, starting at 7000. Having made
a move, it returns to the start of the program, and from there
goes to the subroutine at 8000 to print out the board. From
there it goes to subroutine 6000 to accept the player’'s move,
8000 to reprint the board, then back to the computer’s next
move . . . and so on.
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The advantage of working in this way - with a specific sub-
routine for each section of the program - is that you can
easily alter part of the program which appears unsatis-
factory, without facing the danger of running out of lines, or
of ‘getting lost’ in the program. Placing the variables
assignment at the end has the advantage that you can add
new ones, as the need for them becomes apparent, without
any real problems.

144



SHUStR :PEW IMITIHLISE

a0sUE =REN CONPUTER MOUES
HOCHE S09diREM PRINT BOARD

SOSUE &ARe: REM ACCEFT PLAYER NMOUE
hHJ_lE‘ BinsitH

BOTO 48

PRINT

PRINT "FROMY;

WA}

FER PRINT BOHRD

T ere o Tl LT
xY]

CH T

P -g'
A

o
5 5%

EPER IMNPUT M

BETE PRINT “TO";

EAS@ IMPUT M

RASE HiN =170

5?35 IF OBS(F-NI=22 OR ABHM-N>=15 THEN
§~ T OF AES(F-N =13 THEHM
é‘@a e Fl 3= 45

£996 RETURH

FEF COMPUTER MIOUES
FOR A=7& TO 12 STEFR -

.I
_;,i
i
ey 150

g

e I )

28 IF H(AX 111 THEN 7ubd
7aia FOR B=1 T0O 4
FEIZ IF A28 AND B<3 THEM 7858
a3 IF H?Eﬁ ﬂND B>2 THEN Yabi

O LA N

Koyl DRy |
AR DR

A1 A
7EBS GOTO 7iaa
Fa70 HOA+ZOE » =4k
JAER HOH =45
TH9R HOA+HE =111

-

|
DUl
[T T

g

Y=R+H
“=H
IT=IT+1
RETURHN

L) [

Ll N
M|

-

145



4

vl i
AN

AR

Do R

MEST H

REM RENDOM NOUE
Y=

Y=Y+1

fad it
[

g g g

338 K=INT{RND 1 2660+12
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148 IF IT=5 THEMW PRIMT "I HINI"
158 IF ME=S THEN PRINT *“¥0OU WIN!®
2393 EMD

B8 REM IMITIALISE
a IT=8:ME=0

3828 DM H(3932,2(4)
3834 FOR A=1 TO 493
S48 Hi A =8
FA5E IF AX»7?7 OR

8=70 OR A=68 ORF
R=68 OR A=0689 OR RA=5 0R A=59 OR
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R8T IF R=30 0R A=3E OR A=39 OR
R=20 0R A=28 0R R=28 0R A:11 THE
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350 HOA=45IRENM .
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A=EZ2 OR A=65S OF A=t7 THEHW H(A>=111

g IF A=21 OR A=23 OR A=25 OR H=27 OR
A=12 OR A=14 OF A=1t THEN HCAX>=1208REN

M98 NEXT H

31898 FOR A=1 TO 4:READ B:Z{H)=BiMEXT R

9118 DATH -11,-9.,11.3

3288 RETURN
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GANYMEDE 1V

This game, in the HUNT THE WUMPUS genre, places youin
amaze of tunnels on Ganymede 1V, where —if you survive for
25 minutes—you’ll be rescued. There are beasties, gems and
other things to deal with. The beasties tend to kill you, the
quicksand is inescapable, the gems may make you rich (if
you survive), but the space warps are the worst of all. Enter a
cave containing one of these and you will be transported to
another cave in the system. From time to time your computer
will print out the cave system as seen from above.

Once you’ve got this program up and running, you can use
the basic framework to create as many HUNT THE
WUMPUS type games as you like, placing contents and
animals of your own choice in the caves. There is also a lot of
scope for adding colour, sound and graphics to the program.

The game is straightforward to play. You start in cave
(‘sector’) 55, and can move up, down, right or left one square
atatime. Your Atari will warn you when things are nearby, but
due to a defect, will only tell you of the contents of one nearby
cave/sector, and not of all of them. It will not tell which of the
nearby caves it is describing. A cave is empty after you leave
it, S0 you cannot revisit a gems cave over and over again to
enrich yourself. If you enter a quicksand cave, the game ends
with a printout of the whole system. The same happens if a
beastie eats you.
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[

o

T
[l

DX

[ I L I O o
(g
1 owe 515
n
[
il

J

é

RETURHM

ncn
Nt
5

]
g
&

L

a BERST

FOR %=L TO 1S:FOR P=255 10 59 STEP -
SOUND @sF» 16,15t HEXT FLE0SUR. 180: HEXT

TR SOUND ©,3,8,9

578 M=RNDC@ 3 IF Mad.2 THEM 7 57 "BUL luc
Eilg for 4you , it has nobi: 7 Sdetected 4
Ut presence i gty Bd

Sg8 ¥ “ﬁHD IT SEES ¥0OU Hile . aneas H
§BB”FD% #=230 TO 8 STEFP -1:50UND 4,xX.14,
SiHEART &

s IF F}B S THEM 7 17 "gul b Jdecides i
oL Lo eat unu bECdU ﬁ"? HUiatts Qi ve Rt
& indigestion, "i50TO S48

gl 7 7 "HWD HE EATS YOu.....®

E20 FOR P=1 TO 3:7 "PMUNMCH..";:505UB 1983
f%fTﬁ;E TU SIFOR Y=1 TO S:SOUHD B.xs8.48
ix T 1

B8 MNEXT HiNEXT Pr:SOUND 8,8.8.8:507T0 339
BB T 1T YHIT ANY KEY":1FOKE 764,255

Eiﬁ IF PEEK: 754 3 >255 THEM SET #1.H4:POKE

3 ;QI-FEthH

; 4=1 TO 30:NEXT X:G0SUB 18926070

h

L =d e
-mggaﬂ
T
]
":U

X
S
T
2

¥ ¥ QUICKSHHD CRAUE X

vkl

2 BOSUR 118:7 "You khagve Pﬁterec a Cave
containing®
gal ¢ QULLFaHND“""!......“
Toe FOR P=1 TO 35:x= INTC RO 0 58+ 2 SOUH
0 B.%.3,15:FOR ¥Y=1 TO 38:NEXT ¥:G05UB ia
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HiMWEZT F

Fi8 G070 530

728 REM % ¥ GANYMEDE GEFS CRUE # 3
FaE GOSUHE jiGt+ " Well dorwe , you khave |
Sured Somee M

i U Fandmeds gemsi o

TSE Y g7 o® Tihey atre worth $Y;

TR K=INTORMOCE 318 5887 K™ 1¢

=
i7

G=0+EIFOR Y=1 TO Z8:FOR x=3+Y43 TO
B+

PSUUND B,x,18,15:NEXT X:005UB 198N
s S0UND Bsb.8,0

RETURHN

REF £ & SECTOR CRUE SCAN & X
L=4E:IF ACE-11» 46 THEW [ =RACE-11)
IF A(E-18 {45 THEMN L= E—-18:

IF ACE-9 <45 THEN L=RCE-S:

IF RB(E-1 <46 THEMN L=RKE-1:

IF ACE+1 =< 46 THEN L=H{E+1>

4 IF RCE+3 45 THENM L= E+3>

IF H{E+18>< & THEN L=R{E+161)

IF ACE+11 X =46 THEN L=KE+11>

IF L=d& THEN RETURH

Y UCompuler Feportsi-©

IF L=47Y THEW 7 "Blocked turwel “;

IF L=63 THEN 7 "Spaces warp *;

IF L=6E THEN 7 "Ganuweedc BEASTIE “;
IF L=31 THEM 7 "Quicksand cave “;

IF L=F1 THEN 7 “"Ganumede Sems “;

T Srearbygt:? v

RETURN

REFl % & END OF MISSION % %

IF -3 THEW 1@8a

72T "END OF MISSION — YOU ARE DERO®
188 ACE »=72:7 7 "YOU SURUIVED FOR "iHs;
* MIMUTES";

1818 IF H=25 THEMN 7 " ..WELL DOME®

18z8 IF H<{>2S THEW FPRINT

1838 7 "AND FOUND GEMS HORTH 3';:i5
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i@gd@ 7 27 YFatdmede sector proftilest:
18958 FOR J=@ TO 99 STEP 18
1@EE_W=HQJ112;H=H'i+f'-U—Had+='-F—Had+4-
PE=HC 45 20 = S 2 S JHT 2 TR U8 2 =R
St U=l J+-18

LE78 Y CHR$C T 2CHRS N2 SCHRS O 5 CHR$C P )50
HRE$C Z 2 CHRECR 3G CHRFCS 3 CHRSEC T 2 CHESRC U 2 C
HF$-U\-HEnT o

iAgE FOR_.J=1_ TO 20@:50UND 8,494,182 NEXT
JdTSOUND @,8,6,8

18938 IF G<>8 THEMN EHND

iim@ 7 "HIT START KEY TO COMTINUE®

1118 POKE 33273.8: IF PEEK(33273 X >6 THEN
111¢

i1

1128 50508 118:RETURN
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MAZE-RUNNER

If you like difficult puzzles, then you'll love this game. It took
me more than a week to design the maze, and longer than
that to convert it into numbers which the computer under-
stands.

The maze is three times bigger than the screen size of a
graphics mode 5 screen!

I designed this program to utilize a method of scrolling
which | thought of. By altering the fourth and fifth byte of
the display list (which are pointers to the screen memory
area), you can scroll up or down by adding or subtracting
the number of bytes in a scan line. This is the technique
used in this program.

Once you've given up trying to solve the maze, you can see
‘Arnold Atari’ do it.
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RUMMEF — — - WRITTEM %
PRAUL BUNN AND IR NICDL %
) FR SR e Y Soohe

¥
iz
s
i
6-

e AT 0] A et PO e

r
o [T 0%
o T
[
Lo 3

L 3]

.
[0} “
2
L
[y A%}
P "tll'r

DHTH 184,185,203,37.284, 133,285,596

GEQPHECE SESETCOLOR B.4.5
H=PEEKL 568 M236XPEEK{ 551 )i POKE 7352.1

H=PEEE£R+4?+ESE$FEEH€H+5?

H=H=2388 2 K= INTOHA 236 2 Y=THT  H=KE236 )2

[ Y]
et

1 s 0 [T

e W
s

b R

Lo v o
AR
::l"l

KE A+5,30IF PEEKCH»=33 T

fis

L
1899 PORKE E CiE=B+1:60T0 98
118 TRAF 48 RESTORE 1ia
129 REM %% MARIN LOOP &%
1?3 T oWWould you like arnold Lo ey bt ®
FTINPUT oF: [F GF="Y" THEMN E=1:¥Y=t
idl FOR I=H+2319 TO W+23159+C 3528 STEF 2
AIFPOKE I1,255:HEXT I
156 L=48@+H:f=16:7 ""iFOKE V32,1
160 POKE L, PEEKCL »+12
178 IF WOT E THEN O=STICK({@:FOKE 77,4
138 R=R-1
19 IF E AMD R<1 THEW READ O,R
zam IF 0<>15 THEN POKE S3Z73.8
218 IF “Etk L+1 =255 AHO M=1 THEM &80TO 7
SIS
ggg F O=14 THEN BUOSUB 428:POKE L.(PEEKC

T

N'-L—L—ﬁﬁ GOSUE 27e:60TO 166

IF 0=13 THEN $0SUB 458:POKE L.<PEEK(C
=M l=L+2@: 605U 3BA:60TO 160
248 IF O=r THEN PUKE L,PEEK{L > PI=INT(M
~4 31 GOSUE 37@:60TO icw

Tk

r"" 1) l"""
[
KA}
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13
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m
(9]
(KA

AT

11 THEN POKE L.PEEK(L 31z Fl=Plkd:
FE0TO 1em

f T

AR

P=PEEKS Fr+d 32 P=P—2@
IF F<B THEN POKE A+5.PEEKC 5 )-1:P=P

|yh|n..1

1
|ﬁ

Bi FOFE H+d.P RETURN

@ P=PEEKC A+4 22 P=P+2@: IF F>2535 THEN POE
A+5,PEEKL A+3 41 :P=P-236

316 FOKE A+4,PiRETURN

:E REM

238 IF MX255 THEW M=l:il=L-1

ﬂ4@ FOKE 282,PEEKCL »POKE 284, k=USRC 1S
36

358 IF PEEK(285)=F THEN M=INT{M 4 3: 50508
7 GOSUER 4z48

5@ RETURN

7 REM

328 IF M=08 ThEN M=odil=L+1

J 0l M g
O

I90 POKE 203,PEEKCL }FOKE 204,M:K=USR( 15
2z 4

493 IF PEEKC285= THEM M=M¥4:505UB 328:
GOSUE 428

416 RETURN

4?@ J=PEEECL 28 30 POKE 283,J:POKE 204 .M:K
=SRC 1536 7

§%§ IF PEck{ 28BS =1 THEN FPOFP :i05UB 438:5
7O 178

448 RETURH

45@_~3PEEF'L+JB*'PUKE 283, POKE 204 .M K
=USRC 15360

b fF PEEK{ 285 3=I1 THEM PUOP :505UB 438:05
oTo 1va

478 RETURN

4883 FOR I=18 7O @ STEP —1:50UMND 8, L2
BJIB:IlﬂE T I:RETURHN

436 CHTH 14,108,739 14-4-11-4-14.3

SEE DHTH Tedslded

318 GRTH IJJJIJ}JJT!E 14 ZaTe22132351141
2132272213247 2521343
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EN FREER YOU WIN S0k

R J=15 TO @ STEP —2:FOR W=le@ TO 2
iz i"-UUND % Y ~J+IE! !«#Ud: 18,12

BUHD 1,H, 181,123 SETCOLOR @< RNDK @241
NEXT WzNEXT .

TCOLOR H.b.4 SOUND d,8,8,8:50UN0 1
HF‘H.U..-‘E | PioKE t"r:l‘_:l-f # H=ll 4
you matiooaed Lo ez apet

"tihwe death—defding maze You ate ab
fi:17 Mgregl intelliaerce Tu COompletls

i
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- U jrecredible task ot

[ﬂ:ﬂ'ﬂ -».!181.'155:81.?:8\_':EJJE:SJE:EJE:SJE:S
UQTH JS!dS}ddldSlﬁS!dS’SSJBSI:ESIBS
DHTH 64,4,4,58,4,8.0,8,8.68

DATH 8,54,8,16,8,3,8.8,8,1

DATA 64,4.68,4,65,.85,85,85.84.4
OATH 34.,59,83,17,35,89,85,85,85.81
DATH &5,4,4.68.68.64.,8,8,6.,68

OATH 4,54,1.,17,8,54,64,64,8.17
DATH 65.5.28,64.68,69,85,.85.,85,85
OATH 58,835,81.17,20,4,4,.34,85,17
DATA E5.8,8.85.64.64.1.1,1.84

OATH 53,64.17,1,53,85,68,4.05,17
898 DATH 65,66.68,64,85.85,16,16. 16,68
388 OATH 53,89.17.,85,64,8,85,68,5.17
Sie DHATH 69.69,84,65.64,16.21.,85,85.68
328 DATH B3,564,16.,8,.85,34,8,.63,63.,17
938 DATH 69.,8.68,4,65,17.88,8.08.4

348 DHTH B3,59,35,84,8,5,04.64,31,17
958 DATH ©69,84.69,20,65,16,17.85.85.54
OHTA 5S-,04,8,5.35,54,4,84,81,17
DHTA 64.4,69,28.81.21,16,8,4.,8

: OHTH 52.,85,35.,54,8,35,53,4,1,17
998 DHTH 85.,68.05.16,65.8,21,85,68,85
1884 DHTH 53.8.9,33,34.654,53,693,31,17
iaie DATA 85.68,84.17,581,.85.81.8,66.64
1828 DATH 5.85,34,64.4,34,64.64.65,17

ey T oo B0 g 0 e -y =ud =g g M
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1838
1844
1a5a
1968
ig7a
1839
1898
1188
illa
i1z
1i3a
1148
1156
1iba
i17a
1ise
ii5a
1zav
iZla
1228
1230
L1244
1256

§ SO

(nx]
[an)

'.:.“.l l_l.] ':-".l I:_b,l r'
Py
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[£3]
o
»A

R S Y
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4
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el T X
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Lol

Wl Ko gl
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£ 0
&

bAETH
DHTH
DATH
DHTH
BHTH
DRATH
DATH
DRTH
DRTH
OATH
DHTH
OHTH
DHTH
DHTR
OHTH
OHTH
DATH
OHTH
DATAH
DHTH
LATH
OHTH
DATH
OHTH

4 DATH

OHTH
DATH
OHTH
BHTH
OHTH
DATH
OHTH
DHTH
OHTH
DATH
OHTH
DHTH
DHTH

EB9,68,8,88,17,1.1.17,65.,69
35,8,4,68,85,34,34,84,69,17
B4,4,21,81,17,1717,16,65.64
1-21,68,63,64,8,4,4,63,17
63,84,16.1,16,16,17,208,66,69
31,16,4,63,69.,85,69,68,63,17
EE,8.17,85,21,85,81,16,68.64
17,17 .84 .658,60,8.64,68,568,17
65,65.81,1,8,5.81,17 68,68
17 +16,4,63,65,34,34,68,69,17
EBE.80,1,21,85,65,8,16,68,65
102216354 ,4,4,4,63,65,17
BE.85,21-16,08,69,85.85,658,81
21,58,4,85,35,63,65,653,85,17
E0.1216,17,84,64,8,8,4,17
21281,04,8,8,8,63,58,1,17
69,117 216,68,69,84,85,85,17
21,88,5,35,39,84.,68.,628,21.,17
E025,17 220,64 ,68,8,64,16,17
21,585,564 ,8,0,08,68,69,38,17
65.68,8:4.,85,68,85,68,17.81
16,8.,85,35,34,68,683,64,17,17
64 ,689,85,68,8,68,4,1217.1
Z21,84,80,89,8,68,68,85,1717
B4264,08,69,84,659,6E8,85,17.17
15221 ,859,35,85,00,68.,64,17,17
B4.85,84,64,8,64,68,1,17 .81
17,8564, ,8,68.68,63,31.17
B4,8:4.85,69,68,659,81 16,1

17 »34,69,35,04,63,b04 04,8117
Bds2]l 2088, 54,688,117 .80

17 ,8.63,8:64,65,30,34,00,17
653,85,69,66,84,84,65,85.17 .8
17221 :65,08,4,8,%4,4,09,17
BE,85.64 68,64 ,64,60,1,17.21
31,4,4,53,35.,85.,60,08,63,17
GE»5,64,66,69,69,69,81,17.,16
1,64 ,68,85,8,8.608,53,6553,81
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1418 DATA 69.,85,68.68,68-4.4,1,17:1E
1428 DATA 21.,85,85,83,17,84,563,68,4,65
1438 DATA 64.,8,4.68,66,84,84,85,17.21
1448 DATH 8.8,1,85,17,4,68,63.84,833
1458 DATA 69.,21.,84,66,69,64-64,1,17.1
1458 DATH 85,85,88,1,17.60,683.64,8,1
i47@a DATH 68,16.8.66,64,69,85.81.17,81
1498 DATH 3.8.21,81.31.4,68,69,85,35
i49& DATA 64.,808,85,68,68,66.08.17,16,17
1588 DATA 21,85,16:17,17,28,63,68.4,3
151@ DHTH 6B8,65,64,4,6B8,65,80,17,21,17
1528 DATA 4,5,17,17.17-4,03.,63.68.69
1536 DATH 6B8,65,5.,84,66,68,1,1721,17
1548 DATA B4,55.,17,17.17,68,653,68.68,63
1558 DATA 68.65.,20,8,66,69,81,17,81,17
1568 DATA 85.,85,17:17,16.4,68.58,63.,63
i57@ DATA 66.64,16,85,668,66-1,16,17,16
1558 OATA 8,8,17.,17,17.,53.68.,64,64,63
15908 DHATH B6E.85.81,64.08,68,85,2117.17
iod DHTH 53,00,81,17,17,68,68,85,835,81
1618 DATH 64,851 .5,68,68-1,16,17.17
1528 DHTH B,851.1,17,4,.68,8,0,21

1638 DATA B1,84,85,20,4,69.81,17,81,21
1548 DHTH 21.39,01,85,17.,28,53,35,35.1
1658 DATH 65.84,81,16,84,66,1.16,17 .8
io6M DATH 16,8.17,34:1,16:;64,8,1,31
16768 DRATH 69,4,1,16,64,68,85,17,81,85
ic28 DHTH S51.89,17,84.89,17.81.,85.,88,1
1698 DHRTH B6B,4,69,17,69.,66-1,1,81.1
1788 DHTH 16-1,17,84,04,17217+16,21.,35
1718 DHATH 68,68,68,16,4,5,81,85,1,17
1728 DRTH 1.81.,17,84,09,31,17,17,4,1
1738 DATA bB.bE.68,581.84,.84.80,64.21.17
1748 DATAH 21,31.,17,84,89,17,17,17,85,81
1758 DATH BE.BE-64,65,8,b4.20,69,80.17
1768 DHTH 8,1,17,88.,69,17,17,1,8.1

1778 DATA 64.64,66,65,21,69,8.64,1.,81
1738 DRATH 35.81,17.31,69,17,17,85,21.,35
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DATAH
DATH
OHTH
DHTH
OATH
DATAH
OHTH
DATH
DHTH
DATA
DHRTH
DHTH
OHATH
DRTAH
DHTH
DATH
DHTH
bHTAH
DHTH
DATH
ORTH
DATH

A DHTH

DATH
OHTA
DATH
DRTH
DHTH
DATH
DATH
DHTH
DATA
OATH
DATH
DHTH
DATH
DHTH

B DATH 85,85,68,68,16,5,61.,85,85.65

54.,1,17,65,3,17,16,4,8,1
64.,08,4,68,81.84,17.8,8,69
53,853,117 .09,28,17,21,85,85,b5
85,21,84,68,65,8,85,21,584.,64
4,9-17,4,156,17,8,8,8,55
64,16,8.65,64,17.64.8,4.,69
34.85,81,28,81,17,583.,85,34,65
69,81,85.65,85.,808,69,85.68.84
4,84,17,16,65,16,8,3,34,35
64,1,8,4,0,64,68.8.4,4
35.,35,17,17,563,21.69,b4,8,1
£5,85.,21.85.,54,69,68,85.85.68
3,8,17,17,35.8.,68-85,33,35
b4.8,21.1,8,64.,68.64,64,69
84,89.81,16.8,4,4,64,1,1
85,20,54.17,21,84,68,4,4,68
3,8,17,21,85,85.84,85,81.,17
64,208,1.51,16.8,69,85.84,68
53,33,17,9,8,8.16,8,31.,17
£9,85,85,1,17,84.64,8,4.68
54.8,17-35,31,81,17,84.81.,17
65,0,68.21,16,5,85,-85.65.,68
895,85,81,8,16,17,15,4,17.17
65.85,85.81.21.68.8.8,68,68
B,8,17.21,21,17,17.69,17,17
bE.08,8,1,21.68.85.84.68.68
85,89,81,17,1-17:16,635,17,17
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ASTRO BLAST

Our next game was written by Paul Dunning. The game is for
two players, each controlling his or her own ship at the same
time. You control your ship by using the joystick in port one for
player one and in port two for player two. Pushing the joystick
up will give you thrust, and move you one square in the
direction you are facing. Push the joystick left or right to rotate
the ship. :

When you first run the program, the computer will ask the
time to play. About 30 is average. The object of the game is to
hit your opponent as many times as possible in the allocated
time. Note that you have a limited number of shots, with the
number of remaining energy shells shown at the bottom of
the screen. Now, when you'’re ready, blast away!
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