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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 beetle, 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 Ido 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.

I 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 includlnq
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:-
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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 0 (ordinary text mode), which clears the screen and
sets all the colors back to the default conditions.
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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, a numberof 6 or 8 is 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?" I hear you say. A list of them is given below:-

Color Register
708
709
710
711

Color Value
1
2
3
4

SETCOLOR Value
o
1
2
3

Note that no SETCOLOR command is needed if you wish to
use the default colors.
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COLOR
This is a command to choose the color that will be used when
a DRAWTO 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 colorwill be the last color that was
specified. Usually this command is used in conjunction with
the DRAWTO command.
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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:

i0 REM ** DEMONSTRRTION PROGRAM **
20 REM SHQWING BRSICS OF
30 REM ** GRAPHICS.. **

DEI:;
50 GRRPHICS 7+16
60 SETCOLOR
70 SETCOLOR
80 SETCOLOR

COLOR INF RNO( 0 )*3 )+1: SIZE=(RNO( €I):ue)+5
i00 DX=(RND(0)*120)+20
li0
120 FOR R=0 TO 359 STEP 3e
130 X=(SIH(R)%SIZE)
140 Y=(COS(R)*SIZE)
150 PLOT
160 NEX:T R
170 GOTO 90
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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.
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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:-

H3 F:Ei'1 ::;:::*: POSITION DEMONSTRATION
2e GRAPHICS €I
30 POKE 752,1
4e ;<:= INT( RND( (1 )
50 'T'= I NT( RNO( 0 )
sa ><:,',-'
70 PRINT "ATARI";
8e GOTO 40

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 format is like LOCATE X,Y,D. Where X and
Yare the X-Y co-ordinates and D is the variable where the
data is stored. Itwill 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:

to REM XIO DEMONSTRRTION - SQUARES
20 6RRPHICS 7+1E:;
30 LET COLOUR=INT(RNO(0)*3)+1
40 COLOF: COLOUR
50 SIZE=INT(RNO(0)*10)+5
60 X=(RND(0)4130)+15
70 Y=(RNO(0)*66)+15
80 PLOT X+SIZE6Y
30 DRAWTO
100 X6Y-SIZE
i10 POSITION ;'::611"'
120 POKE
130 xro "S: "
140 60TO 30

Line 20:
Line 30:
Line 40:
Line 50:
Line 60,70:
Line 80:
Line 90:
Line 100:
Line 110:
Line 120:

Une 130:

Line 140:

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 left 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
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GTIA GRAPHICS MODES
All the Atari computers in England are equipped with GTIA
graphics modes and with a minimum of 16K memory. I
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.

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

10 REr1 6TIA r10DE NI DEf'"lCi. ::;::::i;:
20 GRAPH ICS :3
30 SETCOLOR 4,6,0:Z=16:0E6 :X=15
40 Z=Z-l:COLOR Z:I=1
50 FOR P=0 TO 360 STEP 20
60 IF I THEH PLOT SIH(P)*X+40,COS(P)*40+
:36: I=0:NE":T P
70 DRAHTO SIH(P)*X+40,COS(P)*40+96
80 HE;'::T P
:30
100 IF X<0 THEN 120
110 60TO 40
120 60TO 120
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GRAPHICS MODE 10
I 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.
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10 REM * H player - paul Bunn *
20 GRAPHICS 10:POKE 704, 12*16+2: TRAP 120
30 POKE 705,0:POKE 706, 13*16+12: POKE 707
,13*16+8:POKE 708,14*16+8
40 POKE 709,14*16+6
50 POKE 710,4:POrE 711,3*16+4
60 X=0
70 READ A,B,C
80 COLOR B:PLOT X,G:X=X+A:ORAWTO X,G:X=X
-R
90 PLOT X,G+i:X=X+A:ORAWTO X,G+1
100 IF C=l THEN X=0:G=G+2
110 GOTO 70
120 GOTO 120
130 DATA 39,0,0,7,1,1
140 DATA 37,0,0,10,1,1
150 DATA 36,0,0,12,1,1
160 DHTA 35,0,0,14,1,1
170 DATA 34,0,0,15,1,1
180 34,0,0,9,1,0,1,4,0,5,1,1
190 DATA 34,0,0,5,1,0,5,4,0,6,1,1
200 DHTA 34,0,0,2,1,0,9,4,0,5,1,1
210 DATA 34,0,0,1,1,0,10,4,0,3,5,0,1,1,1
220 DHTA 35,0,0,6,4,0,2,1,0,2,4,0,1,5,0,
1,1,0,1,5,0,1,1,1
230 DATA 36,0,0,2,1,0,2,4,0,2,1,0,3,4,0,
1,5,0,1,1,0,1,5,0,1,1,1
240 DATA 36,0,0,2,1,0,2,4,0,2,1,0,3,4,0,

250 DATA 36,0,0,2,5,0,6,4,0,3,5,1
260 DATA 36,0,0,2,5,0,6,4,0,3,5,0,8,2,1
270 DATA 37,0,0,1,5,0,6,4,0,4,5,0,9,2,1
280 DATA 37,0,0,1,5,0,1,1,0,1,4,0,2,1,0,
1,4,0,5,5,0,11,2,1
280 DATA 38,0,0,3,5,0,2,4,0,5,5,0,13,2,1
300 DHTA 37,0,0,1,2,0,5,4,0,5,5,0,14,2,1
310 DATA 35,0,0,4,2,0,6,4,0,3,5,0,16,2,1
320 DATA 32,0,0,9,2,0,4,4,0,3,5,0,17,2,1
330 DATA 31,0,0,10,2,0,4,4,0,3,5,0,17,2,
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12,4,0,8,0,8,10,4,1
728 DATA 3,8,0,2.7,0,9,8.8.2.7.0.2.0.0.1
1,4,8.9,8,8,9,4,1
730 DATA 3.0.8.1.7,8.9.8.0.2.7,8.3,0.0.1
8.4,8,9,8,0,9,4,1
740 DATA 3.0,8.1.7,8.8,8.8.2.7.0.4.0.0.8
.4,8,1,5.0,10,0.0,8.4,1
758 DATA 3.8.8.1.7.8,6.0.0.3.7.0.5.0.0.1
,5.8.6.4,8.2,5.0,9.0.0.8.4.0,1,5,1
768 DATA 3.8.8.1.7.8.3.8.8.4.7.0.7.0,0.2
.5.0.4.4.0,4.5.0.8.8,0.7.4.0.2.5.1
778 DATA 3.0.8.6.7.0.18.8.8.9.5.8.8.8.8.
5.4.0.4,5,1
780 DATA 13.8.8.9.5.8.7.8.0.6.4.8.4.5.1
790 OATA 20.0,0.8.5.0.7.8.0,6.4...0 ...3,5.1
300 OATA 21.0,0.7.5.8.7.8.8.5.4.0.4.5.1
810 OATH 22.0.0.6.5.0...6.8.8.6...4.0,3...5.1
828 DATA 22.8.8.6.5.8.6.0.0.6.4.8.2.5.1
830 DATA 23.0.0.5.5,0.6.0.0.5...4.0,3.5,1
840 DATA 23.0.8.5.5.8.5.8.8.6.4.8.2.5.1
850 OATA 24.0.8.3...5.8.1.3.0.5...0,8.6.4.0,
i.5.1
860 DATA 23.8.8.4.2.8.1.3.8.5.8.8.5.4.8.
1,5,1
870 DATA 23,0.0.3.2,0.2.3.0.4.8.0.6.4.8.
1,5,1
880 DATA 22.0.0.3.2.0.3.3.8.4.8.8.5.4.8.
1,5,1
880 DATA 22 ..0 ..0 ..3.2..8 ..3 ..3 ..8.4..0 ..8.5..4.1
900 OATA 21.8.0.4.2..0 ..3.3..0 ...3.0...0 ..5.4..1
818 DATA 21 ..0.0.4.2.8.2.3.0.4.8.8..5.4.1
920 OATA 20.0.0...5.2.0...2 ..3.0.4.0.0..4 ..4 ... 1
830 DATA 20.8.8.6.2.0.1.3.8.3.8.8.5.4.1
940 OATA 21.0..0 ..5.2..0 ..1.3.0...3.0.0.1 ...2.0..
3 ..4 ..1
858 DATA 21.8..8.4.2.8.2.3.8.2.8.8.3.2.8.
1,3,1
960 DATA 22,0.0.2..2 ..0 ..2 ..3 ..0 ..3 ..8 ..8.3..2.8..
1.3,1
870 DATA 22 ..0.0..2 ..2 ..8 ..1.3.8..4.0.8.2..2 ..8.
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880 DATA 28.0.0.2.2.0.1.3.1
990 DATH
lB00 DATA 28.0.0.2.2.0.2.3.1
1010 OATH
1020 OATA 27.0.9.4.2.0.2.3.1
1030 DATA
1040 DATA 27.0.9.5.2.0.2.3.1
1858 OATH
1060 DATA 27.0.8.6.2.1
1078 OATH 27.9.8.4.2.1
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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:

L0 REn t GRAPHICS MODE 11 DEMO. *
20 GRAPHICS li:SETCOLOR 4#0#8
30 COLOUR=INT(RNO(0)*15)+1
40 COLOR COLOUR
60 PLOT X#Y:DRAWTO 78-X,Y:DRAWTO 78-X,19

X,181-Y:DRAHTO X#Y
65 SOUND 0,X,10,15:S0UNO 1,X+l,10,15:SOU

2 , ITI 12..t:
70 X=X+0.5:Y=Y+l
80 IF X<40 THEN 30
:34 COLOR 0
90 SOUND 0,0,0,0:SOUNO 1,0,0,0:S0UNO 2,0
#0#£1
100 60TO 100
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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 uP:" Printer
8 Output "C:" Cassette
12 Input + Output "0:" 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, OATABYTE or GET # 3,ZZ. A program
demonstrating PUT and GET is listed below:

L0 OPEf-i #1 ..4 ..0 .."K: ": POKE 752..1
20 OPEN #2..8 ..0 .. liP: ": 121
30 13ET # 1..B'r'TE
40 PUT #2..B'r'TE
50 PUT #6 ..8YTE
60 60TO 30

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.

38



INPUT # and PRINT #
These commands are used to transfer a string of characters.
An example using these commands might be PRINT # 2;
"ATARI";E$ 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 5 and X10 9
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,O,NAME$.
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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 computerwhich graphics mode it is 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 numbers 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 o.
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must be here to cover
overscan.

Display ANTIC MODE 2 BASIC graphics MODE 0

All values in Hexadecimal
70 blank 8 lines
70 blank 8 lines
70 blank 8 lines
42 Display Mode 0 (ANTIC MODE 2)

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

Jump to start display list which starts at 7BEO

Screen memory now follows.
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As you can see, it looks 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. I am gong to give one example here:

GRAPHICS MODE 2

GRAPHICS MODE 1

0

i GEAF'H ICS 0
200L=F'EEK(560)+256*PEEK(561)+4
30 POKE
40 SETCOLOR
50 ? "t.he t--hatJ DOES THIS IS
"

7£1 LIST

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: If the 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
012345678

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
012345678

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 O.
Line 70 lists the program in graphics mode O.
The way you can really learn is to experiment, find out where
the display list is, 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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20 F:Ef'l 32000 'T'c/UE PHOI3F:Hi'1 ::;::+
30 REf'! GOES HERE.
32000 P=PEEK(195):ERL=PEEK(18B)+256¥PEEk
(
32010 TRHP 32000
32020 IF P=2 THEH ? "out. of iilel....or':::I " ..
32f130 IF .,. "out. cd F·artge· li ..

32040 IF P=4 THEH -;.' "Too 1l"i-3n':::l var· i able':·I!

IF F=5 THEN ·c- !I st.t-· i FlY 1e·rlyt.h 1
.:.t-.I;te" I!,;

II _

"t.oo b 1'3
h 0 f d.3t..3
II L I rte- rtlliilbe·r-

" INPUT err-or: ".;
It Ht-·t-·ay..··"[1 I 11 er-r-or- " ..

? Ii Kover' f lOIJ.I " ..
? liAt-- I t.hfiJe·t. i c o·...·e·t-· flo

T!= P=12 THEH ."? "ijnde' f i ne'd .;5.t.at.€Oi€nL

T!= F'=13 THEt4 "::" iit".,E:=-::T I)) i FOR "....
IF P=14 THEN "'{" "Line t.oo loFty er·ro

IF F'=15 THEN .-? "No GOSUB or FOR " -"IF P=lE: THEN "(" "F:ETURN UI it.hout. GOS

IF F=H THEH ?
IF P=9 THEN ',-
IF P=i0 THEN
IF P=11

IF f'=E; THEN ?
IF P=7 THEN .,.

32140
..-. !I_,
32150
32160
UB " ..
32170 IF P=17 THEN ? er-r-or- " ..
32180 IF P=18 THEN .,. li Inval i d s.t.r- i rtg cha
rac t.er- " ..
32190 IF P=136 THEN? "End of file " ..
32191 IF P=141 THEN GRHPHICS 0:? "Gr'aphi
c·:. e·rTor· " ..
32200 IF P>18 HND P<>136 HHD P<>141 THEN
? It INPUT ..···OUTPUT err-or- i1 ..

32210 IF ERL< >0 THEN ? 1 i ne " ..EEL
32220 I FEEL=(i ?
32230 END

32070!I _

"32080
32090
32100
32110
i.tl it;

32120
t- " ..
32130
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Note that if you use TRAP to a non-existant line number, an
ERROR-12will occur for any error. This is because when any
erroroccurs, the computerchecks if a TRAP hasbeen set; if it
has itwill try to go to that linenumber. Thus, if it cannot, anerror
12 will occur.
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Chapter 6 :
PLAYER-MISSILE
GRAPHICS
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I, personally, think that this capability is the best thing that is
offered by the Atari computers. Itmakes 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 "" 155
= 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 itworks.
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10 REn ** PLAYER-nISSILE GRAPHICS **
20 REM ** EXAMPLE BY PAUL BLINN. **
30 GRAPHICS 0=SETCOLOR 2,0,0=RHMTOP--PEEK
( 106 )-:::
40 RAM=RAMTOP*256
50 FOR X=512 TO 640:POKE X
60 FOR P=60 TO 67=READ X:POKE 512+P+RAM,::-::: NE:x:r p
70 DATA 128,192,112,60,60,112,192,128
80 POKE 53248,128:POKE 53277,3=POKE 558,
46=POKE 54279,RHMTOP
90 XPOS=128:YPOS=60:SIZE=0
100 S=STICK( 0)
110 XPOS=:X:POS+( S=7 )-( S=11)
120 POKE 53248,XPOS:POKE 704,XPOS
130 IF STRIG(0)=0 THEN FOR P=255 TO 0 ST
EP -20:S0UND 0,P,12,12:NEXT P:S1ZE=SIZE+
1:S01lND 0,0,0,0
140 IF SIZE>3 THEN SIZE=0
150 53256,SIZE
160 IF S=14 THEN FOR P=0 TO 8:PI]KE RHM+5

P=YP
OS=YPOS--1
170 IF 5=13 THEN FOR P=8 TO 0 STEP -l=PO
KE
EXT P=YPOS=YPOS+1
180 GOTO 100

57



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 O'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
532n 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 0 register with the variable
size.
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Line 160: Check if joystick is moved up; if it is then move player
up.
Line 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 COMMENTS

559 SDMCTL POKE a 46 here for double, 62 for
single line resolution.

623 GPRIOR 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
704 PCOLRO Color of player-missile 0
705 PCOLR1 Color of player-missile 1
706 PCOLR2 Color of player-missile 2
707 PCOLR3 Color of player-missile 3

53277 GRACTL Graphic control 1: A 3 here will
enable player-missile graphics
whereas a 0 will disenable them.

53278 HITCLR POKE any value here to clear all
collision detection registers.

53248 MOPF Missile 0 to playfield collisions.
53256 MOPL Missile 0 to player collisions
53249 M1PF Missile 1 to playfield collisions

59



LOCATION

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

NAME

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

HPOSMO
HPOSM1
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:
o = 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. I 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 a-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 MO), must be sequential.

+768 PMBASEPMBASE
+ 384

MISSILES
+ 512

+ 640

+ 768

+ 896

+ 1024

M3!M2TM1TMO
MOM3 M2 M1

PLAYER 0

PLAYER 1
PLAYER 0

PLAYER 2

PLAYER 3
PLAYER 1

DOUBLE LINE

RESOLUTION
PLAYER 2

PLAYER 3

MISSILES '.,?,/-c 'To j'(,l

+ 1024

+ 1280

+ 1536

+ 1792

+ 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 at the
required collision detection register. Anything other than 0
means that a collision has taken place.
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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.

10 REM tt THIS PROGRAM REDEFINS THE **
20 REM ** EXCLAMATION MARK CHARACTER**
30 RAMTOP=PEEK(106)-8:POKE 756,RHrlTOP
40 FOR X=0 TO 1023:POKE
K(57344+X):NEXT X
50 LOC=RAMTOP*256+8

FOR ;:'::=0 TO 7
70 READ B'T'TE
80 POKE X
90 DATA 2041204,51,51,204,204,51,51
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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
0 1 2 3 4 5 6 7

KEYS PRESSED

START • • • •
SELECT • • • •
OPTION • • • •
Adot. 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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"

L0 GRAPHICS 0:0IM CONSOL$(3):POKE 752,1
2f1 5327::t,€i
30 KEY=PEEK(53278)
48 ON KEY 60TO 88,58,68,78,88,90
58 IF KEY=8 THEN 78
bl1 POSITION 0,8:? "NO KEllS ARE PRESSED":
CONSOL$="00fi": 130TO ise
78 l; ill" : 60TO 140
88 CONSOL$="118":130TO 140
:30 CONSOL$=" 101 " : 60TO 140
100 CONSOL$="100":60TO 140
L10 CONSOL$="011 11

: 130TO 140
120 CONSOL$="018":60TO 148
L30 CONSOL$="001":60TO 140
140 POSI TI (i, (i:? ;J

150 POSITIOl'4 2,5: IF CONSOL$( 1,1 )="1 11 THE
N ? GOTO 17(1
160 ? 11

iI

L70 2,10: IF 2,2 )="1" TH
EN ? "SELECT":60TO 198

II

t :30 POSI T I 2, 15: IF CONSOL$( 3,3 )=" 111 TH
EN ? "START":GOTO 20
200 ? iI II

218 60TO 2(1
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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

11.......1--------15------........

13
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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(O). 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 paddle 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:

228 ..

PADDLE CONTROLLER
TURNED TO LEFT

78
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TURNED TO RIGHT



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 number in
brackets ranges from zero to seven indicating the paddle
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. In theory, 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 wi! 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 situationswhich 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'. I 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. Thiswill lowerexecution 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 G0T0 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:
10 F0R X = 1 T0 10
20 G0SUB 50
30 NEXT X
40 END
50 PRINT "HELL0" : RETURN

would be changed to:
10 F0R X = 1 T0 10
20 PRINT "HELL0"
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 a number 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.

86



Chapter 11 :
THE SOUNDCOMMAND
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The SOUND command is something offered by the POKEY
chip. What I 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 I 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 10means '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 canbe created byrapidly lowering
the volume of a note. The program following does this:

10 REM ++¥¥ SOUND DEMO ++t*
20 FOR TONE=255 TO 0 STEP -20
30 FOR VOLUME=15 TO 0 STEP -2
40 SOUND
50 NE::-=:T I.)OLUflE
60 NE>::T TONE
70

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 inmemory isa count-down timer. Every 1/60 ofa
second, it's value is decreased by one (decremented).
Usually it's value is 0, so nothing is changed. Location 540
canbe used totime asound foruptonearly 41/2seconds. The
following short program plays each note for two seconds.

REPl ++::;::::;:: DEf'10 2
20 FOR TONE=255 TO 0 STEP -20
30 POKE 540.120:REM 120=2 SECONDS*60
40 SOUND 0.TONE.10.15
50 IF PEEK(540)<>0 THEN 50
E;0 t,jE:<:T TOt-iE
?f1 HiD
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Chapter 12 :
MEMORY LOCATIONS
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Before I 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 Interruptrequestenable
RTCLOK 18,19,20 12,13,14 TV frame counter.
SOUNDR 65 41 NOISY I/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 50 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 04,05 Value to be returned

after USA.
RADFLG 251 FB RAD/DEG flag 0 =

RAD 6 = DEG
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SDMCTL 559 22F OS DIRECT
MEMORY ACCESS
CONTROL

SDLSTL 560,561 230,231 Pointer to beginning of
display list

SSKCTL 562 232 OS SERIAL PORT
CONTROL

LPENH 564 234 LIGHT PEN
HORIZONTAL
VALUE

LPENV 565 235 LIGHT PEN
VERTICAL VALUE

SYRES 580 244 When this is anything
but a 0, then when
system reset is
pressed, a cold start
will execute.

GPRIOR 623 26F OS PRIORITY
SELECT

PADDLO-7 624-277 270-277 PADDLE controllers 0
through 7

STICKO-3 632-635 278-278 JOYSTICK
controllers 0 through 3

STRIGO-3 644-647 284-287 JOYSTICK
TRIGGERS 0 through
3

TXTROW 656 290 CURSOR row in text
window

TXTCOL 657,658 291,292 CURSOR column in
text window

TXTWND 703 28F TEXT WINDOW
24=OFF 4=ON

PCOLRO 704 2CO Color of player-missile
0

PCOLR1 705 2C1 Color of player-missile
1

PCOLR2 706 2C2 Color of player-missile
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2
PCOLR3 707 2C3 Color of player-missile

3
COLORO 708 2C4 Color of playfield

register 0
COLOR1 709 2C5 Color of playfield

register 1
COLOR2 710 2C6 Color of playfield

register 2
COLOR3 711 2C7 Color of playfield

register 4
MEMTOP 741,742 2E5,2E6 OS MEMORY TOP

POINTER
MEMCO 743,744 2E7,2EB OS MEMORY LOW

POINTER
CRSINH 752 2FO A 0 here for the cursor

to be displayed a 1 to
turn it off.

CHACT 755 2F3 A 4 here for text to be
displayed upside
down

CHBAS 756 2F4 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

ATACHR 763 2FB Last ATASCII
character

CH 764 2FC Last key hit in internal
code

FILDAT 765 2FD Color that FILL
operation is to use

CONSOL 53279 D01F Location to be used
when reading from the
yellow consol keys
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STIMER 53769 D209 Start timer
RANDOM 53770 D20A Random number

generator producing a
number between 0-
255 every 1/6oth
second

PACTL 54018 D302 A 52 here to turn the
program recorder on,
a 60 to turn it off

PENH 58284 D40C The horizontal value of
the light pen

PENV 58285 D40D The vertical value of
the light pen
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Vectors
HEX. EG.

OA 10 DOS Vector
OC 12 Warm-start vector

12,13,14 18,19,20 3 bytes of built in clock
58 88 Pointer to the beginning of screen

RAM
200 512 Display list interrupt vector
E453 58451 Disk interface
E45C 58460 This routine sets vectors
E45F 58463 This vector is executed at vertical

blank
E462 58466 This vector is executed after

vertical blank
E465 58469 Routine initialises serial input/

output
E471 58481 Goes into the blackboard mode
E474 58484 Warm start
E477 58487 Cold start (power-up procedure)
E47A 58490 This routine reads a block of 128

data bytes into CASBUF (data
starts at 400 in hex.)

E470 58493 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 I 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 I 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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! i : T .-. r-1_: :_! .1. !_o t,
::;::- :*: - ::F:-::i::

"T'OU at--E· a -:·iila11 t--E-d bE-E-t-lE· IllhO·:-E- on 1'-1
de-:. i roe· i·:. t.o 9E·t- too t-he ot.her· .:.i de 0 f

road.This is no easy because
urlfor-t-url-:.tJel':J for- ':Jour- beetJle, t-her-e-
at-·E- somE- iilat-I i ac dr· i ver-s at-·ound t.r-y i n':c

Juice on
-:tl;&-:t i t*i

'r"OU ffla':I fiIO',lE- up Ot-- dOUlF1 i n ':Jour-

side-.The- goal is 10
bE-et-l E":- ec t--o-:·s.•

Scor-· i n':C is for· t-he- t, i me- t-ake-n too
safely home.

H score of less is poor
5000 is and

7500 is excellent.

HIT ANY KEY TO PLAY BEETLE JUICE!
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10 REf'l -,:J} ...:.. ••I ......ir....,.. :.. ... ..•*.... .. .. ..... ....;..••; ..; ;....y..-;....;....y..••;•••y••..;....-; \...., T' yo.'or '1--1'- 'r-'

B'T1 PAUL
GRAPHICS e:POKE 752.1:0IM A$(l)

30 SETCOLOH 2.3.4:SETCOLOH 4.3.4:? liDo y
OIJ i re i nst.r-uc t, i ";.
40 THAP 20: INPLIT A$: IF A$= II 'T'll 730
513 IF A$<>IIN" THEN? :? II PARDON !II:? :13
OTO 313
613 TRAP 4eeee:13OTO 813
70 : GOTO 213
813 GHHPHICS l:POKE 756.226:SETCOLOR 13.13.
0:"? iE;.i II .. , ,#

30 FOR C=l TO 5:? #6 •• "-------------
___ II: NE::-=:T C:: "?" iE;", II If

1130 SETCOLOR 2.4.4
110 4B0:POKE 752.1
120 RESTORE 67e:FOR C=0 TO 98:REAO D:POK
E 1536+C.D:NEXT C
1313 POKE 53278.2:POKE 540.255
140 C=USR(1536):E=STICK(0):IF E=14 THEN
SOUND 8.8.8
.6
1513 IF E=13 AND PEEK(206){216 THEN SOJNO

0.0.0.0
1613 IF PEEK( 206 )=141 THEN GOTO
170 IF PEEK( 53263 j( >€I THEN 280
180 GOTO 149
190 REM ** YOU HIN **
2130 G=G+10*PEEK(540)
210 FOR 0=252 TO 4 STEP -4:S0UN0 13.0.19.
15:S0UND
OUNO 3.0+3.10.15
220 NE,n 0
230 FOR C=0 TO 3:S0UNO C
240 F=F+1:? CHR$( 125 ); " BEETLES HOME
SAFEL't : II iF
250 IF F=10 THEN 400
269 ::-.:=USR( 1615): IF PEEK(206X216 THEN 26
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270 130SUB 580: 130TO 130
280 ? "BEETLE JUICE IS ON THE MENU AGAIN
! li

FOR 0=1 TO 45: C=USR( 1538): POKE 707..P
EEt::: (" )
300 POKE INT( RNO( 0 ):t.6 )+PEEK( 206 )+256*PEE
K(207)..PEEK(53770)
310 SOUND 0 ..RNO(0)*OO..88..15:HEXT 0
320 707..e:SOUNO 0 ..0 ..0 ..0
330 ? CHR$( 125);" Hit. any I<ey for- .anot.
he-to. 90."
340 ?" SCORE=" ;13:13=0
350 764..255:GOSUB 580
360 IF PEEK(764)=255 THEN 360
370 Pi*JE 707..54:C=USR(1595)
380 C:=USR( 1615): IF PEEK(206X216 THEN 38
£1
.3:30 F:=0: 130TO 130
400 13HHPHICS 2: SETCOLOR 2 ..0 ..0:? #6;" con
9t--at.u 1at- i ons t ! II
410 ? #6 "lylOIJ HHlJE rlHNHGEO TOII

420 ? #6 " GET 10 BEETLES HOf'lE
FELlyl"
430 ? #6 .... "IJJell done indeed!!! II

440 POKE 53248..0: POKE 53249..0: POI-JE 52'-250
..0:POKE 53251 ..0
450 ? *f;;"score=";G
4613 FOR C=0 TO 255:S0I...INO 0 ..C..12..15:!'ElI(T
C
470 SOUND 0 ..e..e ..0:ENQ
480 A:=PEEK( 106 )-8: POKE 54279..A: E'.=256:*:A: F
OR C=8+512 TO B+1e24:POKE C..0:NEXT C
490 RESTORE 660:FOR C=8+531 TO B+53B:REAo O:POKE C..O:NEXT C
500 RESTORE 680:FOR C=8+670 TO B+677:REAo o:p.mJE C..O: NEi<:T C
510 RESTORE 620:FOR C=8+810 TO B+817:REA
D 0: POKE C..O: NE:x:T C
520 RESTORE 630:FOR C=8+566 TO B+573:REAn 0: POKE C..O: tiE:x:T C
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J U ICE"
*-:;1::-*-=*:-*"

red beet.le IMh

530 RESTORE 640:FOR C=8+707 TO B+714:RER
D D:POKE C,D:NEXT C
540 RESTORE 630:FOR C=8+847 TO B+aS4:RER
D D:POKE C,D:NEXT C
550 RESTORE 610:FOR C=8+:386 TO B+992:REA
D D:POKE C,D:NEXT C
560 C=INT«B+986)/256):O=B+986-256*C:POK
E 206,D:POKE 207,C
570 POKE 559,46:POKE 53277,3:POKE 623,1:
POKE 784, 12*16+8: POKE 70
6,23:POKE 707,3*16+6
580 E=53770:POKE 203,PEEK(E):POKE 204,PE
EK(E):POKE 205,PEEK(E):POKE
590 RETURN
600 DATA 24,113.254,191,191,254.113,24
610 OATH 24,90,60,126,126,60,66
620 DHTA 238,68,238.123,123,238,68,238
630 OATH 231,66,218,127,127,218,66,231
640 DATA 119,34,119,222,222,119,34,119
650 DATH 231,66,91,254,254,91,66,231
660 DHTH 24,142,127,253,253,127,142,24
670 DATH 184,238,203,169,200,197,203,176
.4,169,58,133,203,198,204,234,234,169,50
.1:37
680 DATA 204,144,4,169,200.133,204,238,2
05.230
690 DATA 205,234,234,169,200,197,205,176
.4.1E;9
700 DATA 50,133,205.165,203,141,0,208,16
5,284,141,1,208,165,205, 141,2,20E:,9E;
710 DATA 104,198,206,208,2,198,207,160,9
.185,89,6,145,286.290,192,9,288.246,96,1
04,230,206,288
720 DATA 2,230,207,76,66.6.0.24.99.60.126,126,G0.E;6,0,0
730 ? II} BEE T L E
740 ? "
750 ? :? " 'ylou ar-e .:t
ose only";
760 ? "des i Foe i 05- t,o ':Jet. t,o 'the ot.her "5- i d
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e- of the- r-oad. Th i s is no e·asy t.a-:../< be'cau
SE_ i l

770 ? for· ':::lOur be-e-tle- ..th!"
r-e- n
780 "{" II .:IF-e ·500.....12 Inat'"! i ac dr· i ver-s around tx·
i:l i t-tl;= II

? II too put. Be-e·t-le ,Ju ice bac I< on t-he .....
€'r.ij!j

taa0 -{" "-3';:,a in! II :? :"? II 'T'ou ....'a':::J 1110'<112 up or
dOl.l.ln i n your-"
E:10 ? "de-50per-at.e- Plot. too VJ U'\e
r- Il

? Ii -50 i de. The- '_II i ....,ate 90a1 i -50 too
1f1"

• --;.. Ii.840 ?
t.o

SCOt-· i ng

850 ? IIt.he beet-les -50-3fel':::J hOti'll? II
860 ? "H scor-e 0 f ress than 3000 i S
"
870 "{" "about. 5000 i -:. av-:.t---39! and"
880 ? "gt--e-ate-t-· U".at1 7500 j -:- exce-Ile-nt-."

? :? IIHIT ANY KE'T' TO PLA'-r' BEETLE JU I
eEl u
800 POKE 764..255
910 IF PEEK( 7E4 )=2'55 THEN 910
:320 GOTO 80
930 END
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SMASHOUTI
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 bymoving 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.
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16 ::;:: Sf'iHSHOUT - !4R ITTEN Bit
20 REM * PAUL BUNN SEPTEMBER 1882
30 ? CHR$( 125); IIPLEASE HHrT I-4HrLE I REDE
FINE CHARS": BLS=3:1<=142/19: r10DE=1
40 ? IIAND SET UP PLH'T'ER/or1 ISS ILE 13RHPHres
Il

56 ";." ii ••••••••• liCiIJ ••••••••• u : 'f" : 7"
:? IIPLEASE HIT THE I START I KE'T' TO BEGIWI
60 FOR P=1536 TO 1536+140:READ X:POKE P,

80 DATA 230.203.201.11,208.5.188,203,198
..203
90 OATH 24.165,203.141.0.208.201.56.176,
4
100 DATA 168.56.133,203.24.165.203.201.1
84. 17E;
110 DATA 2,133.203.165.206,201.1.208.2.19::::
120 DATA 208.201.2.208.2.230.208,165.208
.141
130 DATA 1.208.201.187.144,4.169,1.133.2
140 DATA 165.208.201,57.176.4,168.2.133.
20E;
150 DATA 165.207.201.1.208.22.230.204.16
5.204
160 DATA 201.0.208.2.230.205.160.0.185.1...
"_'I

170 DATA 6.145.204.200.182.4.208.246.165
.207
180 DATA 201.2.208,22.198.204.165.204.20
1.0
130 DATA 208.2.188.205.160.0.185.137.6.1
45
200 DATA 204.200.182,4.208.246.86.0.128.
128... (1
210 IF PEEK(53279)<>6 THEN POKE 53278..0:
POKE 53279..8:60TO 210
220 0 I f'l 13$( ): 13$="13HME OIJER II
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240 POKE 756,RAM:FOR X=0 TO 7:POKE RAM*2
58+8+X,255:NEXT X
2513 SETCOLOR e,2,6:G03UB 26e:13OTO 320
2E;0 .-;:- #K."scor"e-=!!": POKE 53278,2: POSITIOti
12,e:? #6;"balls=3"
2713 COLOR 129:PLOT 1,4:DRAWTO 18,4:PLOT
1,5: DF:AHTO 1:::,5
2813 COLOR 33:PLOT 1,6:DRAHTO 13,6:PLOT 1
,7:DRAHTO lB,7
2813 COLOR 161:PLOT 1,8:0RAWTO 18,3:PLOT
1,9:DRAHTO 18,8
3013 COLOR l:PLOT 1,le:DRHHTO 18,le:PLOT
1,11:DRAHTO 18,11
3113 COLOR 33:PLOT 0,23:0RAWTO 0,1:0RAHTO
19,1:DRAHTO 19,23:RETURN
3213 X=512 TO 763:POKE RHM*
256+X,0:NEXT X:RAf1=RAM*25B
3313 POKE RArl+620,25.5: POKE RAM+62L.255
340 POKE 54279.RHM/256:POKE
53277,3
3513 POKE 704,15*16+1e:PllKE 705.54:POKE 5
3248.128:POKE 53249. 128: POKE
3613 POKE 2e3.128:POKE 208.128:POKE 206.2
:POKE
3713 HIi3H=INT(BALL/256):LOW=BALL-256*HIGH
380 204.LOH:PC*a: 205.HIGH
3913 1536)
41313 IF PEEK(204)+256:iPEEK(205)-RAM<666 T
HEN POKE 207.1:MQDE=2:POKE
4113 IF PEEK( 53260 )(:>0 THEN :O<=PEEJ« 203 )+7
:Y=PEEK(288):POKE 207.2:POKE 206.(Y)=X)*
2.+( vex»MODE=l
420 X=lISR(1536)
4313 IF PEEK( 53253)=0 THEN 490
440 FOR P=22 TO 12 STEP -l:SOUN[I 0.P.12,
15:NE"'T P:SOUND 0.e,0.0:SC=SC+le:POSITIO
E;.0:? #E;;SC

450 X=INT«PEEK(203)-55)/8)+1
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4£.1-3 'r'=PEEK( 204 )+2.'5B::t:PEEK( 2!15 )-RRf'1-3: 'r'=IN
T( ('1"-664 )+3
470 POSITION ;:<.',.':? if;;" II

480 POKE 207.MOOE
490
500 IF PEEK( 204 )+256:WEEK( 205 )-RAA}756 T

520
510 GOTO 3:30
520 FOR P=0 TO 255 STEP 7:SIJUHO 0.P.10.1
5:NEXT P:SOUND 0,0,0,0
530 IF PEEK(53279){)6 THEN 530

BLS=BLS-1: POSITION 12.0:? if;; "ball":'=
II s8LS: i'lODE=1: POKE 53256.1
550 IF BL::-=e HND PEE/« 53279 )=f; THEN 5513
560 IF 8LS=0 THEN 640
570 POKE R
RM+759.0:60TO 340
580 P=0:FOR X=l TO 18:FOR Y=4 TO 11:LI)CA
TE X,Y,O:IF 0{>32 THEN P=l
530 NEXT X:IF P=0 THEN BL:;=BLS+1:
130S11B 260: POSITION 12.0:? 1i=E;; "ball-:'::" ;BL,-.
.:J

600 GRAPHICS 1+16:GOSUB 260:POKE 756.RHrI
0.2.6:PC*(E 559.46

610 IF THEN 610
620 53279.0=IF THEN
620
630 POKE RfWl+760.0:PIJKE RAM+761.0:POKE R
RM+759.0:130TO 340

FOR X=0 TO 8:POSITION 6+X.12:? #6;6$
(X+l.X+1):FOR Y=10*X TO 0.Y
.12.15
650 SETCOLOR X:SOUHO 0
.(1.(1.0
660 IF PEEK(5327S)<>6 THEN 660
670 SC=0:BLS=3:SOUHO 0.0.0.0:130TO 60e
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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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/"Iii

L0 REfl ** - P.8UNN **

E;0 DATA .. i.:35..165..24..24..153.. ..165..36
..24
(t1 2,0.0:PIJKE 53277.
3: 55:3. 4E;

752. i: 5327=3.H
90 FOF: P=!l TO 23: FOE 0=1 TO ::-::2:? II " .. :

>::T i]:'? ": I if: t-4E::<T P
10€1 !i): ::<=::<-( ::;=11 )::;::2:
PCU<E x

L20 IF THEH 0=0: 2=2: i30TO 170
i30 H:=F'EEt:::( 5377(1)
140 IF A>85 AND 14<170 THEN Z=2

IF R>170 RND ::-::2< 15 THEN Z=3: 0=1
180 IF A<85 X2>2 THEN X2=X2-1:Z=1:0=

170 FCF=: i TO ;:<2:? II " .. : HE::<T
IF R=192 RND NOT I THEN ',' II

": 1=1::GOTO 220
1.:30 IF Z=1 THEN .,. "/
20€1 IF 2=2 .... ,,'
21.3 IF Z=3 THEH .,. ,,'
220 )i==PEEK(53252): IF ',-'< >0 I THEN GOTo 320
230 rF 'r'-( >0 THEN 130TO CRASH

GOTD 100
250 REM ** YOU **

Q+552+N..PEEK(5
3770 ):: SOUND 0 ..RNO( 0 )*20+20..80...15:POKE 713
4 ..PEEI«

IF PEEK(53770){240 THEN 260
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2E:0 PClt(E 5324E:,0:·? : .!" IIITIOlf SCCtF=:E[t: II s ?
:? :? "HIT ANY I<EY.":POKE 764 ..255
290 SOUND 0.. 0 .. 0 ..0
300 IF PEEK(764)=255 THEN 300
31fi
320 FOR 'i=0 TO 255: POKE 710..'T': NEX:T 'T'
330 .,. II }'T'OUR SCORE : II ;5C: POKE 710 .. 0
340? II BONUS :1000":8=1000
350 FOR 6=1 TO 1000 STEP 10:B=B-10:SC=SC
+10:POSITION 14..0:1 14.. 1:? B
; n Ii : 0,6....··4 1(1 i 0: i3
360 SOUND 0 ..0..0 ..0
376 ? : "STEP i..JHl.UE NOH IS II ..PI
380 F:ESTORE : I =f;
sse GOTO 30
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PAT1-ERN 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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10 REM *** PRTTERNS BY P.BUNN tt:f
REf'! THESE STEPS GIi')E GOOD RESUL -

30 REM
F:EPl

jU DIM A$(10):DEG :1j=l:GRAPHICS 8:COLOR
1: 2,5,4: t;ETC:CtLCiF:
60 '? H HHAT n;: I F:
7(1 L=L+F
80 R=( I t-4( L )+120: B=( C:l]:3( L )::;::7'-1

LOCATE AIBII:IF 1<>0 THEN AlB:
SOUND 0101010:GOTO 130
100 IF U THEN PLOT
110 SOUND 01811018
120 HIB:NEXT L:GOTO 70
130? "}ANOTHER PHTTERN ";: INPUT A$
140 IF 14$( 111 )="'T'"
150 IF A$( 111 ){ >"N" THEN 130
160 GRAPHICS 0:END
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ALIEN BOMBS
In this program you have to shoot down ten descending
alien bombs. Usekeys "1", "2" and "3" to correspond tothe
top, middle and lower laser cannon. Full instructions are
included in the listing.
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3€i0 II II: GO:;UB 360: 14$=II
I TO Cotn GOSLiB 3E;0

FaCH(E 764,255

PRESS 'RETUR

320 IF PEEK( 7EA::'{ >12 THEN 320
330 POKE 764..2.55:POKE 752..1
340 FOE 6=0 TO 20:POSITI0N 0 ..G:? \!

2/5i-] ¥3crrCi .370
FOR :3=1 TO LEN( 14$ ::. : FOR G!=1 TO 10:NEX

T I;!: SOUND 1..12[1..10..12:? 14$( S..S);: 1
..0 ..0 .. : :3:? : RETURN
3713 EEf'! SET LIP PLANET
see 7:SETCOLOR 2 ..12..4:SETCOLOR
4,7 ..0:SETCOLOR 1,13,12
3=30 COLOR 3: FOR L=0 TO 15H STEP 2
400 Q=:1NT( 0 )::;::( )+1
410 PLOT L ..7:3:DRHHTO L ..(7:3-i.;l)
420 PLOT L+l ..7H:DRAHTO L+l ..(79-1)):ND::T L

:3ETCOLOR 13 ..1 ..8: COLOR 1
440 PLOT 2 ..0: DRAHTO 2 ..7=3
4513 PLOT 3,10:PLOT 3 ..11:PLOT 4 ..11:PLOT 4
,12:PLOT 5 ..12:PLOT 4 ..13:PLOT 3 ..13:PLOT 3
,14
4613 PLOT .3..3f1:PLOT 3 ..31:PLOT 4 ..31:PLOT 4
.. Ft_(IT 5 ..32: FzL(IT 4 ... 33=F'L(IT 3 ..33: FILCiT :3
......4
470 PLOT 3 ..50:PLOT 3,51:PLOT 4 ..51:PLOT 4
..52: Pi_CiT 5 52: f·LCiT 4 ..53: F·L(IT 3 ..53: FILCIT 3
..54
4813 POKE 752..1:FOR L=l TO 12:? II 13ET RE
AD'r'! 1/:: SOUND 1..120..10..14: FOR •...1=1 TO 20: t.jE
;:'::T ,J
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490 ? "••13ET REAm'! i1: SOUND L.70 .. 1f'"14: FO
R J=l TO 20:NEXT J

L
=; j r. ',- "".l:;n ;:;Ij-l f'P iii II_J.U ... .v •• :Jr..J ...

52£1 FOR L=l TO 3: 0=1 TO 80 STEP 10: S
OUNO i,QtL.. 10..L+12:A=A+1
530 NEXT O:NEXT L
540 ? "}":SOUNO 1..0 ..0 ..0:8=0
550 REM MAIN PROGRRM LOOP
560 FOR OU=1 TO 10
570 R=8fi
580 FOR K=2 TO 76 STEP 5
590 POKE 65E; .. 2:? "SCORE:" is; II NO.
" ;OU
800 SOUNO i ..RNO(0)*8 .. 120..7
610 H=INT(RND(0)*4)-2:Q=(RNO(0)*5)-2:K=K
+H:R=R+Q
620 IF R>154 THEN R=154
630 IF R<4 THEN R=4
840 COLOR 1:130SUB 770

P=PEEK(764):IF P=31 THEN E=10:KK=KK+
i:130SUB 800:POKE 764 ..255
660 IF P=30 THEN KK=KK+l:E=20:GOSUB 840:
POKE 764,255
670 IF P=26 THEN KK=KK+1:E=30:GOSUB 880:
POKE 7EA ..255
680 COLOR 0=130SUB 770

NE:<:T K
COLOR i:GOSUB 770: FOR L=1 TO 50

710 A=INT(RND(0)*3)+1:COLOR A:PLOT R..K:O
RAHTO RNO(0)*159 .. 1..RHO(0
)*90..120..15: NEXT L:SOUND 1..0 ..0 .. 0
720 GRAPhICS 0:? !l'T'OU LOST: ••• II

730 ";' :? SCORE HAS ;;;s
740 ;:- : T '''T'OU HILL BE OISI'HSSED FROM THE
u

7" "FEDERATION ! ••• ANO SHOT! II

7E;0 -; :? : GOTO 1080
770 PLOT R+l ..K+i:ORRHTO R+6..K+l:PLOT R..K
+2:PLOT R+l .. K+2:PLOT R+3 .. K+2
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780 PLJT R+4,K+2:PLOT R+B,K+2:PLOT R+7,K
+2: PLOT R+l ,K+3: DRAHTO F:+6..K+3
7:30
800 COLOR 2:PLOT 6,12:0RAHTO R+5,12:COLO
R 0:PLJT 6,12:ORAHTO 158,12:FOR L=i TO 2
55 STEP 30:S0UND L
810 IF K>=8 AND K<=11 THEN 820
:320 SOUND 1,0,0,0
830
840 COLOR 2:PLOT 6,32:0RAHTO R+5,32:COLO
R 0:PLOT 6,32:ORAHTO L=255 TO
1 STEP -30:S0UNO L

850 IF k>=28 AND K<=31 THEN 820
860 SCUNO 1,0,0,0
B70 RETURt-4
;380 CCLOR 2:PLOT 6,52:0RAi-iTO R+5,52:COLO
R 0:PLOT 6,52:DRHHTO L=155 TO
355 ::TEP 30:S0UND 1,L,10,15:NEX:T L

890 IF K>=48 AND K<=51 THEN 820
:3€10 :30Ut·m 1,0,iZh0
810
:320 REf'! I ON!
:330 POP : POKE 764 ,255
:340 FOR N=1 TO 10
'350 RHO( 0 ):f:12 )-5: 14=( RND< 0 )*12 )-5
8E;0 COLOF: I NT( RND( 0 )+1
'370 PLOT R+3,K+3:0RAHTO R-Hl,K+W=SOUND 1,
END(0 120,15: NE:<T H
3:30 COLOR 0
:3:30 FOR L=R-7 TO R+7: PLOT L,K-7: ORAWTO L
,k+7: NE:n L: S=S+E: SOUND 1,0,0..€1

E=0
1011.} HE>:T OU
1 FOR 13=1 TO 3: FOR .J=1 TO 255 STEP 4:
SOUND 1,J..10..15:NEXT J:NEXT 13
1.030 1,0,("0
1.040 GRAPHICS 0:? :? :? Ii'iOIJ DID IT !!!"
1(60 :? "YOU KILLED El..iER',.' SINI3LE ALIEN
seW1S "
1060 "":. :? "',.'OU USED Ii;KK; Ii SHOTS OF ',.'OIJR
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Rf'1,'10"
107[1 ? :? "THRT I3II)ES YOU R SCORE OF " ..S
-( t::JCf2::'
1080 ? :? "RHOTHER 13Rf'lE Ii .. : TRAP 10813: INP
UT R$
1.0:30 IF 161 )="Ii" THEN
11!10 ? :? :? :? "THANKS FOE THE GHf'lE!":?
:? :EHO
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TRAP 'EM
In this excit ing 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 availabi Iity of playing in two different sizes
of blocks, Ia.rge 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 small.

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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20
30 sen

Tt···::tF' : EO"II
:*:::;:: FIali1 E:c1t-'t""1

i t· t ..;"rt E:'::i
FEE: 19:::2 ::;::::;::

40 DIM A$(15),B$(15),SL$(S)
50 GRRPHICS 0:SETCOLOR 4,8,2:SETCOLOR 2,
8,2:? IIHHAT IS l'S NArlE II;: INPUT
H$
60 ? "00 'iOU wISH TO PLR't RGRINST THE

COf1PUTER II;: ItiPUT B$: IF B$( 1#1 )=II'T'II
Cr'lP=1

? : I F NOT Cr'lP THEN ? II OK # PLR'tER 2' s
NAr'lE II;: INPUT B$: 130TO
:::0 ? IIOK ... 'iOUF: GO INI3 TO PLA'T' RRNOLD. II : B
:t.=II RF:t·KlLD"
:30 ? ;?!l 'T'OU."
100 ? IIDO ',.'OU I SH TO PLA'T' HITH SPiRLL OF:

LRRGE BLOCKS ";: I t-.fPUT SL$
t ie ? :? :? IIHIT THE F:ED TO COt·HI

!I

120 IF )=1 Rr4D STRIG( i }=1 THEti 12
o
130 I F 1..1 )=!! L H I 1 ::<1=
7:Yl=10:X2=33:Y2=10
1. IF ::;L$( 1# 1 )=" =3 Ii THH4 GRAPHI C::; 21:::-C: 1=
12: ITI1=24: =Ti2=24 : :=o::2=E;;:;
150 El=i:F3=1:E2=0:E3=0;E4=0:F1=0:F2=0:F

1.S..j CCiL!JR .3
1.70 IF SL$( i ... 1 )="L" THEN PLOT 2 ... 2: OF:RHTO
3E:,2: [.RRJ4TCi 3:=:,23: [tRHf..IT(1 2 .....,
z;

1:30 COLOR 1: PLOT ::-::l vi
200 COLOR 2:PLOT X2 Y2
21fi =31=STICK( 0): S2=STICK( 1 )
220 IF Sl=15 THEN 320
230 SOUND 0,30 ... 10 ...8
240 IF 81=7 OR Sl=6 OR S1=5 THEN
Te, 2E;(1
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250 E1.=0
260 iF Sl=5 OR Sl=13 OR Sl=8 THEN E2=1:6
CiTCi 2:::£;
210 £2=0
2;::0 IF Sl=:3 OR :31=11 OR 31=10 THEN E3=1:
13CtTCi
;;,,::3(1 E3=0
300 IF 31=10 OR 31=14 OR 31=6 THEN E4=l:
GDTO 3;2(1
310 E4=0
320 ::;OuHD 0 .. 130.. 10..8: IF S2=15 RND NOT C
f1F' 510
330 IF NOT CMP THEN 430
340 IF 81 INT(Rt..ID(0 /*:4 )+
l:II=l:IF R=l THEN LOCATE X2+1 ..Y2 ..J:IF J
=0 THEN Fl=1:F2=0:F3=0;F4=0
350 IF Ll Ht'iU R=2 THEl" LOCRTE .. 'T'2+1 ...j:
IF .j=0 THEN F1. =0: F2=i : F3=0: F4=f1
360 IF II RNO R=3 THEN LOCATE X2-1..Y2 .. J:
IF J=0 THEN
:i0 IF 11 Hr··{) r:-=:+
IF .)=0 F1=0: F2=0: F3=f1: F4=1
380 IF F3=1 THEN LOCATE ><2-1 .. 'T'2 ..K: IF K=0

!51 (1
330 IF Fl=l THEN LOCRTE X2+i .. Y2 ..K:IF K=0

':,1(1
IF F2=1 THEN LOCRTE X2 ..Y2+i ..K:IF K=0
'510

IF F4=1 THEN LOCRTE ::-=:2 ..V2-1 ..K: IF K=0
I 1=0: i3Ci"TCi

430 IF S2=7 OR S2=6 OR S2=5 THEN F1=1:GO
TCJ 45'3
440 f·
450 IF 32=5 OR S2=13 OR 82=8 THEN F2=1:G
CiTe;

470 IF 32=8 OR S2=11 OR S2=10 THEN F3=1:
GOTO 4:3(1

F3=0
4:3(1 IF :32=10 OR S2=14 OR S2=6 THEN F4=l:
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GOTD sre
5f10 F4=0
510 SOUND
52121 IF El=l THEN Xl=Xl+1
53121 IF E2=1 THEN Y1=Yl+1
54121 IF E3=1 THEN X1=Xl-1
550 IF E4=1 THEN Y1=Y1-l

1F F1=1 THEN 1-:2=:>2+1
IF F2=1 THEN '1"'2='12+1
IF F3=1 THEN X2=X2-1

5:3121 IFF4=1 THEN '12=-12-1
REM ** CHECK IF CRASH **

610 LOCATE
62121 LOCATE
63121 IF C1</12I OR THEN 65121
64121 60TO 190
650 FOR H=l TO 3@:FOR TO 8121 STEP 6
66121 IF C1<>0 THEN H:PLOT
670 IF C2<>12I THEti COLOR H:PLOT
680 SOUND
680 NEXT G:NEXT H
70121 GRAPHICS a:SOUND
710 "? " " .. : SETCOLOR SETOJLOR
720 IF (:1<>121 C2< THEN? A$; II AND II

;B$.. :GOTO 77!1
73121 IF C2<>12I THEN ? 8$;:SC1=:3C1+1
74121 IF C1<>12I THEN ?
?5121 REM ** has crashed :t*
7E;0 ? II BITES THE DUST. ": 6010 78121
7'70? II BITE THE D/JST.":SC1=SC1+1:SC2=SC
2+1
;:::la '? :?

"?" -"
:::00

:::20

°i- R$.; H : il s 1; II Ii ; ; ii : Ii ; :=;(:2
IF SC1=1@ OR SC2=1121 THEN 88121
.-:. . .-:..

83(1 IF ::;C1>=:3C2+5 TH8i -;:- 14$;" 'S I-IINNING
BV FHb: !!! II : GOTO ;::70
:340 IF :3(:2.>=SC1+5 THEN ? B$; II 'S HINNING

128



E=ITi H: i3CfT'Ci E:7fi
:::50 IF =::;C ==::;C2 THEN '? "IT I S A OF:AH AT TH
E ••• Ii =i30TO B7fi

"? ta.f(iT ralljl:H IN IT.•.. ii

13Ci'TCi 11
:3:30 :? :? : FOE 13=1 TO 255 STEP 2: SOUHO
121 13 1121 1f1:NE::n G: FOE 13=255 TO 0 STEP -E;
:SOUND G=SOUHO
t:90 IF SCi >SC2 THEN? H$;" THE GAME
••• Ii:? "cm·iGRATULATIONS " ..A$:60TO 9213
S0t; IF SC2>SC1 THEN ? B$ .. II HIHS THE C;f:IME
, ... " :? "COt-iGRATULATIONS " s8$: GOTO 920
910 ""!" "HELL BOTH OF 'T'OU•••• II =? II I
T i H !!! II

=32121 END
830 REM tARNOLD'S PATH IS BLOCKED*
940 IF Fi=1 LOCATE IF Ll
=0 THEN F4=1:F3=I2I:F2=0:F1=0:130TO 510
950 IF Fl=i THEN F2=1=Fi=l-j:F3=0:F--1-0:l30T
D 510
360 IF F2=i THEN LOCATE
E Ll=l-j THEN F4=0:F3=1:F2=0
;Fl=0:GOTO 510
970 IF F2=1 THEN F2=0:F1=1:F3=0:F4=0:I30T
Ci sie
880 IF F3=i THEN LOCATE Ll

THEN 510
83121 IF F3=1 F2=i:Fl=0:F3=0:F4=0:I30T
Ct [1

IF F4=1 THEN LOCATE ;:\2.+1 IF L
1=0 THEN 510

IF F4=1 THEt4ro
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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 RUNand 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!!!
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- F:Ef:l ::;::::;::::;::
2€1 REftl ::;::::;::::;::
3fl F:Efrl
40 FOE L=0
1:<T L

TTH.j FEB 1:3:=:2 ::;::::;:::*:
Bi,J PHiJL E:Llt-4t4. ::;::::;::::;::
TO 37:RERD R:POKE

50
69,0,133,213,133,212,173,252,2,201,33
60 OATH 240,15,230,2i2,208,245,230,213,2
08,241,189,255,133,213
70 DRTA 133.212,96,96
80 GF:APH I C:: (i
se ';:- "TO PU:i'T' : HHEN 'r'OU SEE H ORHNGE SP
OT Hi THE fUDDLE OF THE SCREEt-.l , PRESS"
ia0 ? "THE :;PACE BAR AS G!UICKL'i 'T'OU C

u

1.1 i]F:Et-i #1 ..4,0 ..H ii

120 -c- " READ'T' --;:- ? -c-"
1.-.:,;.:] GET # 1, A: IF A<: >ASC\ 'liT' ") THHi 130
14fi .-;:- n} <:
150 19:COLOR 1
160 FOR L=l TO INT(RNO(0)t1000)+600:NEXT
L
170 PLOT 20,12:POKE 212,0:POKE 213,0:X=U

)
i i3RAPH ICS :? u SCORE : ".; ;:-:;
190 I F THH-i ? IIDID 'T'OU CHEAT ?":
'30TO ;::60

IF;:':;<=3200 THH4 ? !I HHERE 0 I 0 'T'OU GET
ly'OLlH LIGHTtiltiG FAST HEACTION --;:-": 130TO 2E;0
210 IF ;:-:;< 15000 THEN -r "EX:CELLENT.": GOTO

220 1:F >:;<: 1=3000 THEH ' ii I.)EH"-f GOOD I t-iOEED.
it : i3CiTCi 2E;fi
230 IF >=:<23000 THEN -r BAD. ": GOTO 26

240 IF ;:«28000 THEt--i ? "PATHETIC I Ii: GOTO 2
E;(j
250 .? :; THHT TEF:R I BLF. ! ! ••••••••• H

26(1 ? :? :? Ii AtiOTHEE TH'T' ? ('T'-t-.j:;' n
270 GET #1 ,A: IF A=ASC\ !llof") THEN 150
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280 1F R< >RS(:( IINil)
2:30 FOR i3=1 TO ::::t:? : 6:? II 6000 B't'E
• ":
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REVERSI
Reversi was invented in 1888and 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 hisl
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.45would be4across, and
5 down. Happy playing!
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30 FOR 8=1 oro 10=FOR C=1 TO 10
IF 8<>1 C{:>l AND 8<>10 C<>10

THEr4 i=t( E;,C: )=4E;
5!i HE;:'::T C: HE:<T E

A(5,5 :H(6, EJ H(E; .5 )= H(5.E; )=
7=3: F:=ti
70 7:POKE 752.1:SETCOLOR
: SETCOLOF: 2 .. 12..2: SETCOLOF: 1..0 .. 12: SETCOLO
R 0 ..0 ..8:0PEN #1 ..4 ..8 .. "K:"
::=0 FaLl::; I T1 2. 11 : F'Clt:::E 752. 1 :"f" ii weiLl1d J::iCIU
1 E· t·e! 13Ct f i t-":a t, (iT! ...··t.1 ) "? i!
I3ET #1..A: IF A<>88 AHD H<:>78 THHi Sf;

11218 GOSU8 448
110 IF A=88 THEN 359
120 S=79:T=8S:H=0

FOR A=2 TO 8:FOR 8=2 TO 8:IF A(A ..8)<S:4b
140 Q=0:FOR C=-l TO ::FOR 0=-1 TO 1:K=9:
158 IF H(F+C ..G+O)<>S THEN 179
160 K=K+1:F=F+C:I3=G+D:GOTO 159
170 IF H( F+C .. i3+0){'::-T THEN 1:39
1

D
20!i NE:<T C
210 IF A=2 OR A=8 THEN Q=Q*2
229 IF 8=2 OR 8=9 THEN Q=Q*2
238 IF 8=3 OR 8=8 THEN Q=Q/2
240 IF A=3 OR A=8 THEN

IF OR A=8) AND (8=3 OR 8=8) THEG!=G!.····2
26121 IF (A=3 OR A=8) AND (8=2 OR 8=8) THE

OR Q=9 OR (RND(9»0.3 AND Q=H
2:::9 H=Q:f'i=A: N=8
290 NEi<:T B
300 r·4Ei-=:T A
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310 IF H=0 AND R=0 THEN 610
320 IF H=0 THEN 340
330 i:.OSUB 540
340 GOSUB 440
35(1 ? " i ":- !"fIO··...e- (E-t-lt-ET '0 I i f ':oi

370 TRRP 370: INPUT R:TRRP 40000
380 IF R=0 THEN 420
380 IF R<ll OR R>88 OR R<>INT(R) THEN 35
i;:i
400 M=INT(R/10)+1:N=R-10tINT(R/10)+1

42(1 i3C6UB 440
430 GOTO 12(1
440 REM t * t t DRAW BOARD t t t t

COLOR 1:FOR X=44 TO 116 STEP 9:PLOT
44,X-44:0RRHTO 116,X-44:PLOT X,0:0RHHTO
::<,72: ><

PIE

FOR ;:'::=2 TO =3: FOF: 'r'=2 TO =3
470 IF H( >::, 'T' )< >4E; THEN GOSUB 650

:T!: t-iE;:-::T >::
4:30 =31=0: S2=Sl: FOR ::<:=2 TO =3: FOR
: IF t=i( >:: .. =T! +1
500 IF A(X,Y)=88 THEN S2=S2+1
510 NEXT Y:NEXT X
520°? :? n ::;C:(JRE:3

;! - ::- i
.I "_:.i.

'r'OU

540 FOR (=-1 TO 1: FOF: 0=-1 TO 1: F=f'l: 13=1'-4
550 IF A(F+C,G+D)<>S THEN 570
580 F=F+C: i3=G+D:GOTO 550
570 IF A(F+C,I3+D)<>T THEN 600
5:30 F , G)=T: IF f'l=F AND N=G THEN 600
590 F=F-C: 13=13-[1: GOTO 58(1
t;00 0: C: RETURN
E;1fi IF °l" II I ii ;52; lI_ii ;::;1
62(1 I F ::;2<s 1 THEN "c" H lr'OU HON n;S1; n - n ; :32
E;30 IF S1=S2 ';:" !! IT 'SH DERH"
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640 END
650 COLOR
B60 P=«X-l)*S)+40:0=«Y-i)*S)-4
S?0 PLOT P-l,O-4:PLOT P,O-4
B80 PLOT P+i,O-3
680 PLOT P-3,O-2:0RRHTO P+2,O-2
70e PLOT P+3,O-i
710 PLOT P-4,O:ORRHTO P+3,O
720 PLOT P+2,O+1
730 PLOT P-2,O+2:0RRHTO P+l,O+2
740 PLOT P,O+3
750 REnJRN
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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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l0 I
20 GHRPH1CS 0: PO::;1T I 11,fi:? "SRLES Rt'4H

I fI

3f1 POSIT 17,1:? "Bit"
40 POSITION if.1,2:? "PRUL 19:::2"
5f1 DIf'l i'I$( ..T$( 15> ..G!< 12>:['1$( 1>=" ":f'1
$( )= " ;;: f'i$( 2 )=['j$
50 FOR M=0 TO 11:RfRO T$,J:M$(M*:3+1 ..M*:3+
:3 )=T$: 1)( ['1+1 )=,j: NE::-::T f'1
70 ORTH JHNURRY .. 7 .. FEBURF:Y .. 7,MRRCH..5 ..RPRI
L..5 .. ..3 ..JUNE ..4..JULY .. .. 6,SEPTEMB
ER ..9 ..0CTOBER..7..NOUEr1BER..8
80 DRTR DECEMBER.. :::
80 OPEN 11 ..4 ..0 .."K:"
100 POKE 764 ..E;f1
11 ? :? :? "pr'e-'=- ';:. i RETURN i l.uhe-F1 r'e-ad,=,. "
120 GET #l,R:IF R(>155 THEN 110
130 -",,:.. -"':-.
i ? "Hom 900dS.....se-v i c e-s at-'e- ':.01 d Ii

;:TRRP 140:1NPUT I:THRP 40000
150 IF 1<: >INn I) OR I< 1 OR I >:3 THEN ? "

1 g: 8": GOTO 14fi
i DI Pl i3:3$( I ): 1 )= Ii jj: I )= II

:i : 2.
i70 FOR P=l TO I
1:::0 ·c· " Good ";P; iI=" ; : TRRP 180: I [·"PUT T$: T
j=;:HF'
190 ..
200 t'4E::<T F
21. .? :"? ii Trf.:tt"",K ••• :i

220 nm ::;RLES( 1 1 )
230 ? :? "Pt-·e·:··:. i HETURN I t.o c ont, j flue. !I

240 I3ET #1 ..14: IF H<>155 THEt-4
.. FOH :3=1 TO I:? "}:3ale-'=- Of II

; G:3$( .:. S-l );;::1 1 (. ::;-1 14+15 >
280 -fEHF 288:? if I nplJt. 1a-=-t, .:t......:&r-:tg€"
-=-a1E' (E-t-,t.E·t-· I f1 i i f not. nOUJn ) Ii s : 1t-iPUT
q: PRSt-.fT< S )=14
270 FOR M=l TO 12
2;30 ? i1} " ; j'i$( ( f'l-1 ::.::;:::3+1 ..( f'l-1
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300 REM ** Analyse sales tr
3i (1 "? Ii 1E··:· aria1y.:. i·:. o f u; (::;-1 )::;:: 15+
i,( :3-1 )::;::14+15)
320 THRP 320:? :? "TOTAL SALES : " .. : INPUT
FI: Pl.l ::; )=F:
33f1 IFF' .>;34 THEN ? "f'lA;:< I!'lUrl HO. OF SRLES
IE; ::;4 il : i3(iTCi 32!.i
340 THRP 40000
350 NEXT M:NEXT S
3E;0 ? :? :? "}Sales anal yo=. i ":_ COiilP1et-e • II
370 ? :? ilWould you 1 j ke too ChE-Cl{ II .. : THR
P 370: H4PUT T$: IF T$( 1..1 )=iln ll THEN 500
380 FOR Pi=l TO I:? il}":FOR P2=i TO 12
3:3121 ? f'2 .. ii ) II .. j"'l$( ( P2-1 ):*:8+1 .. ( P2-1 )::1:::3+:3 ;... II

ti j F:2.1 F: i )
40121 t"4E:{T P2
410 43121:? II R1t.er- -:.n'::lt-h i FI9 r-IIJ
iilbET- ;. II .. : INPUT T: TRRP 40121f11;;1
42121 IF T>0 T<13 THEN 60TO 450
43f1 t-4E::<T F'1
440 GOTO 500
4:-,1--1 ? n Ent-eF" ne-IAI ":--:11es for " ..j"'l$( ( T -1
l.1(T-1/*::3+::t);
46121 TRAP 460: INPUT H:IF W<0 OR W>84 THEN
-? IIBe-t.tt1e-e-n i and 84! II : GOlO 4E;0
470 TRAP 40000
480 SRLES( T ..P1 )=j.I
4:30 GOTO 410
500 ? :? :? " t-401.l.1 too ":-ee- 9r---:.ph-5o. II

510 i30TO 1470
520 REf'J GRAPH SUBROUT I HEU
530 F:ESTORE : FOF: 1-i=1 TO 24:RERD T$:NE:<T

54121 COLOR 1: PLOT 5 ..0: OP.RHTO 5 ..83:ORHHTO

5519 FOR 1<=78 TO 4 STEP -4
560 PLOT 2 ..K=DRRj.lTO 4 ..K:NEXT K
570 FOR K=13 TO 159 STEP 13:PLOT K ..84:DR
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r::.
58€1 FOR 11=88 TO :34:FOE 12=-3 TO 3
5913 READ H:IF A=l THEN PLOT K+12,11
6013 NE:':;T 12:NE:<T I 1
E;10 NL'::T t:::
620 OATH 0,13,0,1,13,13,0
630 DRTA 13,13,13,1,13,13,13
640 OATH 0,0,13,1,13,0,13
6513 13,13,8,1,13,8,13
6613 OATH 0,13,13,1,0,13,13
6713 1,13,13,1,8,8,8
ooU DATA 13,1,1,13,13,13,13
690 DATA 1,1,1,1,1,1,8
71313 OATR 1,13,13,13,13,13,13
7113 1,13,13,13,13,13,13
7213 DATA 1,13,0,13,13,13,13
7313 DATA 1,1,1,1,13,13,13
7413 DATA 1,13,13,13,13,13,13
750 1,13,13,13,13,13,13
7613 OATR 1,1,13,13,13,1,1
7713 ORTA 1,13,1,13,1,13,1
780 DATA 1,13,13,1,13,13,1
7913 1,13,13,1,13,13,1
8013 DATA 1,13,13,0,13,13,1
8113 ORTA 1,13,13,13,8,13,1
820 DATA 1,13,13,13,13,13,1
830 DATA 13,13,13,1,13,13,13

DATA 0,13,1,13,1,13,13
13,1,13,13,13,1,13

8613 DATA 13,1,1,1,1,1,13
8713 13,1,13,13,13,1,13
8813 DATA 13,1,13,13,13,1,13
890 ORTA 13,1,13,13,8,1,13
800 DATA 1,1,0,13,13,1,1
9113 1,13,1,13,1,8,1
920 DATA 1,13,13,1,13,13,1
9313 ORTA 1,13,13,1,13,13,1
8413 DATA 1,0,13,13,13,13,1
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1480 -,- ii '::-a 1E'-=:. on y-ax i':. II
14:30 ? IIf·lont·n·:" on i .:,.11
1500 ? :? 1I t-'E'd 1 i ne i nd i c a·...·at-·a9E·. if
1510 FOR 6=0 TO 1-1:? i1!3t-·.:.pn for ·:.·:ile·:,. 0
f i1;13S$( i ::.+1 i 14 )

1330 DATA
1340 DATA 1.0.1.0.0.0.1
1350 DATA
1360 DATA 1.0.0.0.1.0.1
1370 DATA 1.0.0.0.e.1.1
1330 DATR 1.0.0.0.0.0.1
1390 DATA 1.1.8.0.8.8.8
1400 DRTR 1.0.1.0.0.0.0
1410
1420 DATR 1.0.0.0.1.0.0

OATR 1.0.8.8.1.8.0
1440 DRTR 1.0.0.1.0.0.0
1450 DATR
1460 RETURN
1470 REI'l ORAH GRHPHS

1530 GET IF A<>RSC( "y") THEN
1540 GRRPHICS 7+16:SETI)QLOR 0.0.0::3ETCOL
[iF: 4 ..2, t:: 520
1550 SETCOLOR 1.7.4:COLOR 2:SETI)OLOR 2.3

1560 PLOT 6.84-PRSNT(G+l)
1570 FOR K=13 TO 156 STEP 13
1580 DRAHTO K.84-SALES(K/13.G+l)
1590 NE::<;T K
1800 T=0:FOR H=1 TO 12:T=T+SALES(H.G+l):
NEXT H:RURGE=T/12
1610 COLOR 3:PLOT 6.84-HURGE:ORAHTO 159.
84-AI...'RGE
1620 GET #l.R:IF R<>155 THEN 1600

NE>::T G
1640 GRHPHICS 0:? "Rnal'::,I-:;' i s cOOlplet.e ": E
r·m
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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 maymove 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 D'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
newones, as the need for them becomes apparent, without
any real problems.
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i0 REM OLE FORTY-NINER (7X7 CHECKERS)
20 REM (C) HARTNELL 1982
30 GOSU8 9000:REM INITIALISE
40 GOSUB 7000:REM COMPUTER MOVES
60 8000: REM PR I NT BOARD
70 GOSUB ACCEPT PLAYER MOVE
90 GOSUB 8000: RErl PR I NT BOARD
100f1 GOTO
6000 PF:lrH
E;050 PRI NT "FRClf'l";
6t16f1 rl
6f17f1 PF:1tH "TO";
60:30 I riPUT N
6090 H( )=120
6095 IF HBS(M-N)=22 OR HBS(M-N)=18 THEN
H( ( r'l+t" ).····2 )=4E;
Ettj7 IF HBSU1-rD=22 OR ABS(f'l-N)=18 THEN
['IE=f'iE+1

7000 REM COMPUTER MOVES
7010 14=76 TO 12 STEP -1
7020 IF H(A)<>111 THEN 7060
7030 FOR B=l TO 4
7032 IF 14<28 AND B<3 THEN 7050
7033 IF AND B)2 THEN 7060
7035 8 )
7040 IF H( A+Z( B) )=120 AND H( A+Q)-46 THEN
7(170

8
70E;f1 t.fEi<T H
7065 GOTO 7300
7070 H(A+Z(B»=46
708f1 H( H)-46
7090 H( 14+0 )=111

'r'=A+tJ

70:35 IT=1T+1
7100
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7200 HE::<T A
7300 REM RANDOM MOVE
7310 '1=0
7320 Y='r'+1
7330 RNO( 1
734(1 IF W 1< )( >111 AND '1'< 100 THEN 7320
7350 IF H(K)<>111 THEN 7460
73£0 FOR 1=1 TO 4
7370 IF H(k+Z(T»=46 7400

73=30 IF THEN 7310
7395 GOTO 74£0
7400 H(K+Z(T»=111
7410 WK )=4£
7415 X=K:Y=K+Z(T)
7420 RETlIRti
7460 PRINT "I CONCEDE"
747H END
('=380 RETURN
8000 REM CLEAR SCREEN
:3010 PRlt-n
8015 PRI NT II I r'lOlJED FRorl
B017 PEnH
:=:020 PRI t·H II SCORES: 'IOU:
TT
J. !

II .rlE. II

II _I I.T

r'lE: ".
8040 PRINT :PRINT :PRINT
8050 PfUNT • II 12345E;711

8055 PRINT • II##IlllIUIU" "" Ii
0060 FOR •..1=70 TO 10 STEP -10
8070 A=H( ,J+1 ): B=H<J+2 ): C=H< .J+3): D=H< .J+4 ;.

8080 PRINT ••j.····10. 1 # " .CHR$(R);CHR$(B );CHR
$( (: );(:HR$( 0 );CHR$<: E );CHR$( F );CHP.$( G); 11#"
.J...-·10
8090 NE>::T ,J
8100 PRINT ."##11" •••••••"
8110 PRINT,II 1234567"
8120 IF IT=5 OR ME=5 THEN 8140
:=:130
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:::140 IF 1T=5 THEN PRINT If I 1-1 IN ! If
8150 IF ME=5 THEN PHItH ")-IOU MIN! II
3:39:3 END
9000 INITIALISE

1,.=0: f'lE=0
:3020 DIM H(:39),Z( 4)
902-0 FOH A=1 TO 99
:3040 W 14)=0
9050 :(F A >- 77 OR A =70 OR Fh:.60 DR
R=68 OR A=69 OR A=50 OR R=59 OR
A=5S OR A=40 OR A=49 OR A=48 THE
N GOTO 9090
9055 XF A=30 OR A=38 OR A=39 OR
A=20 OR A=28 OR A=29 OR A{.1.1 THE
N GOTO 9090
9060 H(H)=46:REM •
:3070 IF A=72 OR A=74 OR A=76 OR H=Gl OR
H=E:3 OH A=65 OR A=E:7 THEN H( 14 )=111
:3080 IF A=21 OR A=23 OR A=25 OR A=27 OR
A=12 Or;: A=14 OF: A=lE: THEN H(H)=120:RErl x
:3090 NEXT 14
9100 FOR A=1 TO 4:REHQ B:Z(H)=B:NEXT H
9110 ORTH -11,-9,11,9
9200 RETURN
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GANYMEDE1V
This game, in the HUNT THE WUMPUS genre, places you in
a maze 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
at a time. 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, so 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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10 REM t * t GANYMEDE IV * * t *
20 REM (c) Har-tnell 1882
30
40 GRRPHICS 0=OIM
=PEEI<( 5E;0)+25E;:*:F'EEt(( 5E;1 )+4: POKE OL-1 70:
PuKE
50 ;<;=1 TO 11: RERD 'T':G$( 'T'):

DHTH 71 101
32
50 SETCULUK 1,6,10:SE1COLOR
OE i 1 1£1= OPEN .. ii K: ": f,i.. I

1£1
7!1 FCIR >::=1 TI) 11: ::.-::+3,121: -? G$( :X:,::<

FOF: 'T'=15 TO 1-3 STEP -1: ::;OUND ..8 ..
Y:NEXT Y:GOSUB 100:NEXT X
:30 GOTO 120
100 H=PEEK(708):POKE 708 ..
7e9..PEE;':::':: 71 1 ): POKE 711 ..H: RETURt'4
1H3 ? CHR$( 125 ):POSITION 4 ..0:? G$:RETUP.N

L2(j ;:'::=1 TO 10£1: R(::< )=46: IF ;:';< 12 OR >D·
90 THEN H( ;:< )=47
1. 30 10 ): IF Z$( 2 )= II!I Ii CtR Z$( 2 )=
"i" THEt·i H( ;:< )=47

100: souI'm £1 ..( un x >:";/3 ):¥.:X: ..
8 ..8:NEXT X:SOUND £1 ..0 ..0 ..0
15£1 FOR X=l TO
:A(INT(RND(0)¥76+12»)=63:A(INT(RN[I(£1)*76
+12) )=66
160 H( I NT< RNO( 0 ):i<76+12) )=81: H( INT( RNO( e)
*76+12»)=71:GOSUB 100:S0UND £1 ..X¥10 ..12 ..8:
NEXT X:SOUNO 0 ..0 ..0 ..0
L70 FOR X=255 TO 0 STEP 0 ..X..12..
15:G05UB 10e:NEXT X:SOUND 0 ..e ..£1 ..0
180 H(E)=72:Q=INT(RN0<0)*7):IF Q=0 THEN
GOSUB llN(i
l.ao IliT'C/U ·:iF·e in cave number' II ..E: IF
G>£1 THEN "? "H i 1:.-1". GanY«lI2de' ge'iir:- wOF-t-h $"
;G
iljl1 GOSUB 800:? :? :? "'r'OU InlJ-=..t, '5-lJrv i ve
foro' anotJhet-· " ..25-H:? "iilor'e' iii i nut.es! ":?
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210 ? :? :? ;; i Ch d i t--E-C t, i on too 111.antJ
t.o i:

220 ? "':: ..Sout-h ..E-::.-:-t- or-- ..:-t-) ? II .. : PO
7E;4 255

230 IF PEEK(764)<>255 THEN GET
H;:;:$( Z ): >::=0: ;<;=i<+( Z$= Ii )+( Z$= u )+( Z$= Ii E II

)+( Z$= liN II ): IF THEN 250
240 GOSUB 100:FOR X=i TO 30:NEXT X:GOTO
231.1
250 U=0: POKE 764 ..255: IF Z$=IIW' THai? "1'4
OF:TH II
26f1 IF Z$= H it I H ii

270 IF Z$="E" THEt-i ? "EAST"
280 IF Z$="H" THEN ? "HEST II
290 FOR X=15 TO 0 STEP -0.4:S0UND 0..E.. 10
.. X:GOSUB 100:NEXT X
300 IF 2$=IIN" AND A(E-i0)=47 THEN U=l
310 IF Z$="S" AND A(E+10)=47 THEN U=l
320 IF 2$="E" AND !=KE+i )=47 THEN U=l
330 IF Z$=uH II HNO H( E-1 )=47 THB-i U=l
340 IF U=i ? : "?- "BloCKE-d t·unF,e-l !! •
• • II : FOR ::0::=0 TO 3: FOR ',.'=3 TO 28
350 IF U=1 THEN 0..Y.. 10.. 15:S0UND l ..
Y+3 .. 10.. Y:NEXT X:SOUND 0..0 ..0 ..0:S0
UND 1..0 ..0 ..0:GOSUB 110:60TO 190
360 H( E)=46: E=E+( Z$=IIE II )-( Z$="I-I" )+(Z$="S
" )l10: F=E
370 IF H(F)=63 GOSUB 440
380 IF H(F)=66 THEN GOSUB 550
390 IF THEN GOSUB 680
400 IF H( F )=71 THEN GOSUB 730
41060SUB 110:H=H+1:IF H=25 THEN
UB 98t1
420 GOTO 180
430 REM * l SPRCEl-lARP * *
440 GOSUB 110:"? "I-IHRNING: vou haVE- ust. E"
nTJet--ed .:. C·:t.....e"
450 ? "Cont.a i n i n9 a ! •• "
4E;0 ? :? II Vou at-'E- nou' 90 i n9 t.o l::oE- t.r-sns
pOF-t.ed"
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470 ? !I t.o anot·ho2r· c a'y'o2 •••• STANO 8'1! II

480 FOR X=4 TO STEP 5:80SU8 100
490 FOR Y=30 TO 250 STEP X
500 FOR 2=0 TO 3:S0UND 2.Y+2.10.15:NEXT
Z: r4E>:;T 'T': NE::<T ::<
510 FOR 2=1 TO 3:S0UND 2.0.0.0:NEXT 2
520 FOR X=255 TO 0 STEP -2:S0UNO 0.X.12.
15:NEXT 0.0.0.0
530 A(E)=0:E=INT(RND(0)t76+12):RETURN
540 REM * * BEASTIE CAUE * *
550 GOSUB 110:? "J.lHOOPS! ThE'r-E" .:. a BEAST
lEi n hE·t-·o2! ! ! Ii
560 FOR X=i TO 15:FOR P=255 TO 50 STEP -
25:S0UND 0.P.10.15=NEXT P:GOSUB 100:NEXT
;:<: SOUND 0.0 ..0 ..0
570 f'l=RND( 0): IF M{0.2 THEN? :? rue
,{ i 1y f or-' ':::.IOU • i 1,. has not_!I:? Ii dE-1,.E·C t-02d Y
our- pt-'o2-502nCo2'': GOTO 640
580 ? "AND IT SEES 't'OU ! i ! ••••••• "
590 FOR X=255 TO 0 STEP -1:S0UND 0..X.. 10.
15: ::<

IF f'j >0.:3 THEN ? :? ''But- i t, do2C i do2-5 n
ot. too 12-at- you be-c au-:-!" Ii :? Ii hLiiilarr:- 9 i ··...12· h i
ill i nd i 912'5t, i on, II : GOTO 640
E; 1€1 ? : '? "AND HE EATS 't'OU••••• II
620 FOR P=l TO 3:? IIMUNCH•• II i: I3QSIJB 100:
FOR X=0 TO 5:FOR Y=l TO 0..X..8.X:

'I
630 NE7-:T 0 ..0 ..0 ..0:60TO 980
EA0 ? :? 11HIT AN'T' KE't'" =POKE 7E4.255
650 IF PEEK(764){)255 GET #l ..A:POKE
764 ..255: RETUF:t-4
660 FOR X=l TO 100=60TO
E;5f:1
670 REM * * QUICKSAND CHUE * *
680 GOSUB lle=? IIYOU haVE- 12n1,.e-r-E-d a ceve
cont.a i n i nqll
6:30 ? II ICKSHNO! ! ! ! ! ! ! •••••• II

7e0 FOR P=l TO 35:X=INT(RND(0)t8+4):SOUNo 0 ..X.8 .. 15:FOR Y=l TO Y:I30SUB 10
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0: t-iE::<T F:
? 10 (30TO :3:30
720 REM * GRNYMEDE 681S CHtIE t t
730 60SUB i 10:? " we"ll done' '::lOU have' f
Dund SOlile 11

740 ? " Gat-,'::/Ifled€ 9€fi6! ! iI
75fi '? :"7" u The-y at--e' lI.lOr"U-, $11 ..
7B0 !<=HH( RNo( 0 ):d00 )+50:? Ks " ! iI
77e G=G+K:FOR Y=l TO X=3+Vt3 TO 2
0+Yt3:SOUru 0,X,10,15:NEXT 100:N
EXT Y:SOUND
780 RETURN
790 REM * t SECTOR CAVE SCAN t t
300 L=46:IF THEN L=R(E-il)
:310 IF R(E-le){>46 THEN L=H<E-le)
820 IF THEN L=R(E-9)
83121 IF R( E-l ){>46 THEN L=R( E-l )
840 IF H(E+i)<>46 THEN L=R(E+l)
85121 IF R(E+9){>46 THEN L-rKE+9)
860 IF H(E+10)<>46 THEN L=R(E+10)
87121 IF H( E+ll)< >46 THEN L=H<E+ll)
880 IF L=46 THEN RETURN
8:30 ? i1Cofilput.er" t-'epor"t,-s:-"
:300 IF L=47 <-;:" t.unne'l ....
910 IF L=63 THEN ? 1I:3pac€ warp 11;

920 IF L=6E; THEN ? "GanYifledE" BERSTIE" ..
930 IF L=81 THEN ? IIG!U i cave II;

940 IF L=71 THEN ? "Gany,TtE"de" 9E"ii.. II;
:350 ? "nearbyll:? :?
960 RETURN
970 REM * t END OF MISSION t t
980 IF Q{>e THEN 1000
:390 ? :? iIEND OF "1 ISSION - 'tOU AAE DEAD II

1000 H(E)=72:? :? "YOU SURl.,.lIllED FOR u;H;
" f1 ;
1010 IF H=25 THEN ? " •. HELL DONE"
11212121 IF H<>25 THEN PRINT
1.03121 ? IIRND FOUNO GEMS WORTH $11 ;13
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1040 ? :? 11Gany.l.ede" -:;.!,Ct.OF- pt-·o f i 1e": II : ?
105121 FOR J=0 TO 90 STEP 1121
1060
: Z=A( .J+5): R=A< .J+6):S-fj( J+7): T=t=K .J+8): IJ=A

Ij=R(
U37e ? CHR$( rl ) ..CHR$( N ) ..CHR$( 0 ) ..CHR$( P ) ..C
HR$(Z)..CHR$(R)..CHR$(S)..CHR$(T).. ..c
HR$( 1..-1): J
1080 FOR J=i TO 200:S0UN0
.j: SOUND
112190 IF Q<>e THEN END
111210 ? IIHIT STAF:T KE'r' TO CONTINUE Ii

111121 POKE PEEK(53279){>6 THEN
111121
112121 GOSUB 110:RETIJRN
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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 I 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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l.
2 REf'l
-:1 j:;1C"Ft
"-' ! ,1.-, i

4 REf1
I:: REf".J

::;:: f'iRZE RUNt-.lEH - - - HR ITTHi :?:* BY PRUL BLINN RND IRN NICOL t

E; REf'l
to FOR .j=1536 TO 1536+7:RERD C:POKE J ..C:

\..1: [I I £'1 G$( 1 )
20 ORTH
30 GRAPHICS 5:SETCOLOR 0.. 4 ..6
40 752 ..1
50 j.i=PEEK( A+4 )+25E;:tPEEK(R+5)
60 H=w-2500:X=INT(H/256):Y=INT(j.i-Xt256):
70 POKE R+4 ..Y:POKE R+5 ..X:IF PEEK(w)=85 T
HEt·4 110

? "F'LERSE HR IT." : TRRP 110: RESTORE 770
90 RERD C
100 POKE 8 ..C:8=8+1:GOTO :30
110 TRAP 4080e:RESTORE 110
120 REM ** MRIN LOOP **130 ? lIj.iould 1 i k e ar-nold too t-r-,::! it- 11

;: It-iPUT G$: IF 6$="'1''' THEN E=l:'1'=E
140 FOR 1=H+2319 TO H+2319+(3*20) STEP 2
0:POKE I .. 255:NEXT I
150 L=480+j.i: f'l=lE;:? II}": POKE 752 .. 1
160 POKE L.. (PEEK(L)+M)
170 IF NOT E THEN 0=STICK(0):POKE 77.. 0

R=R-1
180 IF E RNO R<l THEN READ O..R
200 IF 0<>15 THEN POKE 53279 .. 0
210 IF AND M=l THEN GOTO 7

lr 0=14 TH8..j GOSUB 420:POKE L..
L:-M):L=L-20:GOSUB 270:GOTO 160
230 IF 0=13 THEN GOSUB 450:POKE L..(PEEK(

300:60TO 160
240 IF 0=7 THEN POKE L..
/4):GOSUB 370:GOTO 160
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250 IF 0=11 THEt4 POKE L,PEEK(L)-M:M=M*4:
60SUB 320:60TO 160
2E;0 GOTO 170
2713 P=PEEK(A+4):P=P-20
280 IF P<0 THEN POKE

2:3(1 POKE R+4 ..P: EETURN
3013 P=PEEK(H+4):p=p+2e:lF P>255 THEN POK
E R+5,PEEK(R+5)+1:P=P-256
3113 POKE R+4,p:
320 REf'l
330 IF Pl>255 THEN 1'1=1: L=L-1
3413 POKE 203 ..PEEI«L):POKE 204,r1:K=USE(15
36)
350 IF THEN M=INT(M/4):130SUB
370:GOSUB 480
360 F:ETURN
370 F:Ef'l
380 IF M=0 M=64:L=L+1
390 POKE 203,PEEK(L):POKE 204,M:K=USR(15_.-. '.
.

400 IF PEEK( 205 )=1'1 THEN M=M*4: GOSUB 320:
GOSUE: 4:::0
410 h:ETURN
420 .J=PEEK( L-20): POKE 203,J: POKE 204,M: K
4 ..:;tl IF PEEj« 205 )=j'l THEN POP : I3QSUB 480: G
OTO 17fl
440 F:ETUF:N
450 203,J:POKE 204,M:K
=llt;F:( 153E; )

IF PEEK(205)=M THEt4 POP :GOSUB ¢30:G
OTO 170
470 RETURN
480 FOR 1=10 TO 13 STEP -1: SOUND 0,( L ....256
).. 10,1=NEXT l:RETURN
480 ORTR 14.. 10,7,4,14,4,11,4,14,8
5130 DRTR 7,4 ..13 ..4
510 ORTR 7,6,13,3,7,2,14,2,7,2,13,5,11,1
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520 DATA 7.12.14.10
530 DATA 11.7.14.2.7.11.14.3.7.2.13.5.11

540 DATA 13.5.7.4.14.9.11.1.14.2.7.3.13.
13.8.100.11.4.13.5.7.2.13.6.7.3.8.100
550 DATA 13.2.7.9.13.31.11.21
560 ORTA 14.8.11.6.14.2.7.8.13.8.7.17.14
.2.11.3.14.2.7.3.14.2.11.3.14.2.11.6.14.
4,7.2.13,2,7.7
570 DATA 14.2.11.5.14.2.7.5.14.2.11.5.14
.2.7,5,14.9.11,6.i3,2.8,75
580 DATA "7,4.13.5.11.5.13.2.11.4.14.2.7.
1.14.5.11.2.13.3
590 DATA 11.2.13.1.11.5.14.2.7.3.14.1.7.
2.14.9.11.2.14.16.11.3.13.2.11.2.13.2.7,
3.13.2.11.3.13.2.7.3
Bee
610 DATA 7.2.13.2.11,2.13.4.11,2.14.10.1
1.5.13.2.7.3.13.2.11.3.13.2.7.3.i3.2.11.
3.13.2.7.3.13.2.7.1.13.2.11.3.14.1
620 OATH 11.3.13.2.11.3.13.3.7.2.14.1.7.
2.13.3.11.1.13.2.7.2.13.2.11.5.13.2.7.3.
13,6,11.2.14.1.11,5,14.1
630 DATA 11.6,13,3.11.3.13.3.11.4.13.2.7
.8.14.3.7.3.14.3.7.2.13.1.7.4.13.5.11.2.
14.3.11.2.13.2.11.3.13.21.7.4
640 DATA 14.10.7.4.13.11.7.4.13.2.7.23,1
3,15.11.30.13.4.7.11.13.2.7.2.14.4.7.2.1
3.4.7.2.14.4.7.2.13.4.7.8
650 DATA 14.2.11.6.14.2.7.8.13.4.7.2.14.
4.7.1.14.1.7.6.8,200
660 DATA 14.4.7.4.14.2.7.2.14.16.11.2.14
.9.7.18.13.2.11.16.13.5.7.2.13.2.7.2.14.
5.7.4.13.2.11.2.13.5.8.250
670 DATA 11.4.13.4.7.4.13.2.11.4.13.5.7,
,1.7.1.13.2.11,4
680 DATA 13.2.7.4.13.2.11.6.14.2.11.4.13



700 REM ****** YOU WIN ***t¥¥¥
710 FOR J=15 TO 0 STEP -2:FOR W=100 TO 2
00 STEP 12:S0UHO 0.(J+10)¥18.10.12
720 SOUND 0.(RND(0)*1
6).8:NEXT J
730 SETCOLOR 0.6.4:S0UHO 0.0.0.0:SQUHO 1
.0..0 ..0
74(j 6RAPHI CS 0: POKE 752..1: .';:- .. 11 oj
one- .. you manage-oj t,o e-sc ape- Ii
750 ? "t-he death-defy I n9 iitaze. 'Iou -:.re on
!' 0 f" :? ..9t--e-at- i nt.e-ll I gene e- to comp1e-t-e-
SlJch"
760 ? "an i ncr-oed i ble t-a-:;j(."
770 OATH
780 DATA 85.85.85.85.85.85.85.85.85.85
790 DATA 64.4.4..6f:.4.0..0 ..0 ..0..68

DATA 0.64.0.16.0.0.0.0.0.1
810 DATA 64.4.68..4 ..68.85..85 ..f6.84.4
820 DATA 84.69..85.17.35.85.85.85..35.81
f3e DATA 65..4 ..4..68.68.64..0.0.0.68
840 DATA 4.64.1.17.0.64.64.64.0..17
850 DATA 65..5 ..20 ..64..68..69..85 ..85.85.85
860 DATA 68.35.81.17.20.4.4.84.35.17
870 65..0.0..85 ..64 ..64 ..1.1 ..1.64
880 DATA 68.64.17.1.5.35.68..4.65.17
890 DATA 65..68.68.64..85 ..85 ..16..16..16..68
:300 DATA 63.85.17.35.64.0.35.68.5.17
910 OATA 69.69.84.68.64.16.21.85.85.68
820 DATA 63.64.16.0.35.84.8.69.65.17
930 OATA 69.0.68.4.69.17.88.0.0..4
840 DATA 68.63.35.84.0.5.84.64.81.17sse OATA 69.84.69.20..65.16.17..85.&'5.84
860 DATA 68.64.0.5.85.64.4,84.81.17
970 DATA 64.4.69.20..81 ..21.16.0.4..0
930 DATA 68.85.85.64.0.85.68.4.1.17
sse OATA 85.68.5.16.65..8 ..21 ..85..68..85
1000 DATA 68..0.0..85..84,64..63..63.81 ..17
1018 OATA 85.68..84..17 ..81 ..85 ..81 ..8 ..68..64
1020 DATA 5 ..85 ..84..64.0.84..64..64.65..17
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1030 DRTA 68.68.0.80.17.1.1.17.68.69
1040 DATA 85.0.4.68.85.84.84.84.69.17
1050 64.4.21.81.17.17.17.16.68.64
1060 DATA 1.21.68.68,64,0,4,4.68.17
1070 DRTA 69.84.16.1.16.16.17.28.68.69
1080 DATA 81.16,4.68,69,85.69.68.68.17
1990 68.8.17.85.21.85.81.16.68.64
1100 DATA 17.17.84.68.68.0,64.68.68.17
1110 DRTA 68.85.81.1.0.5.81.17.68.69
1120 DATA 17.16.4,69.68.84,84,68.69,17
1130 DRTA 68.80.1.21.85.68.0.16.68.65
1140 DATA 16,21,68,64.4.4,4,68.65.17
1158 DRTA
1160 DATA 21.80.4.&5.85.69.68.68.85.17
1170 DRTA 68.1.16.17.84.64.0.0.4.17
1180 DATA 21.81.84.0.0.0.68.68.1.17
1198 DRTA 69.1.17.16.68.69.84.85.85.17
1200 DATA 21.80.5.&5.&5.84.68.68.21.17
1218 DRTA 65.5.17.28.64.68.0.64.16.17
1220 DATA 21.85.64.0.0.68.68,69.80.17
1230 DRTH
1240 DATA 16.0.85.85.84.68.68.64.17.17
1250 DRTA
1260 DATA 21.84.0.0.0.68.68.85.17.17
1270 DRTA 84.64.0.69.84.69.68.85.17.17
1280 DATA 16.21.85.85.85.68.68.64.17.17
1290 DRTA 84.B5.84.64.0.64.6f:.1.17.81
1300 DATA 17.0.64.0.0.68.68.63.81.17
1310 DRTA 84.0.4.85.69.68.69.81.16,1
1320 DATA 17.84.69.85.84.68.64.64.81.17
1330 64.21.68.0.4.4.68.1.17.85
1340 OATH
1350 DRTA 68.85.69.68.84.84.68.85.17.0
1360 DATA 17.21.63.68.4.0.4.4,69.17
1370 DRTA 68.85.64.6E:.64.64.68.1,17.21
1380 OATA 81.4.4.69.85.85.68.68.68.17
1390 DRTA 68.5.64.68,69.69.69.81.17.16
1400 DATA 1.64.68,65.0.0.68.68.68.81
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1418
1420
1439
1440
1450
1460
147B
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580 DATA
1590 68.85.81.64.68.68.85.21.17.17

1610
1620
1630 81.84.85.20.4.69.81.17.81.21
1640 OATA
1650
1660 OATA
1670 63.4.1.16.64.68.85.17.81.85
i680
1690 68.4.63.17.69.68.1.1.81.1
1700
1710
1720
1739
1748
1750 68.68.64.65.8.64.20.69.80.17
1760 8.1.17.88.69.17.17.1.0.1
1778
1780
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2170 DATA 64.69.81.85.16.0.4.68.68.85
2180 DATA :34.85.17.21.17.17.1.0.16.1
2198 DATA 85.68.1.1.17.85.84.68.8.0
2200 DATA 0.0.17.16.1.17.85.81.17.85
2210 DATA 64.4.85.17.16.8.4.63.85.85
2220 DATA 85.85.81.21.81.17.16.17.16.1
2230 DATA 69.84.64.17.21.85.68.64.0.8
2240 DATA 0.0.1.0.17.17.17.17.21.81

2260 85,85,85.85.17617,17,17.16.1
2270 DATA 85.85.68.21.81.85.84.0.8.0
2280 OATA 8.8.0.1.21.17.17.1.17.85

DATA
2300 OATA 85.85.85.81.8.17.17.85.16.1
2310 DATA 68.68.68.84.85.85.64.0.8.0
2320 DATA 8.0.8.17.85.81.17.1.21.81
2338 DATA 68.4.4.68.64.8.85.85.85.85
2348 OATA 85.85.85.16.8.1.8.17.0.1
2358 DATA 85.85.68.68.69.84.64.64.8.8
2360 OATA 8.0.1.21.85.85.85.85.85.81
2378 DATA 64.8.68.68.68.8.68.69.85.85
2380 OATA 85.85.81.0.8.8.0.0.0.17
2390 DATA 69.28.68.68.69.69.68.68.8.0
2400 DATA 0.8.17.85.85.85.85.85.85.17
2418 DATA 69.16.68.68.64.68.64.68.85.85
2420 OATA 85.85.17.1.8.8.0.0.1.17
2438 DATA 69.17.68.68.84.68.81.68.64.0
2440 OATA 64.1.17.81.21.85.85.85.81.17
2458 DATA 69.16.68.64.4.64.8.4.69.84
2460 OATA 69.81.1.1.16.0.0.0.1.17
2478 DATA 69.28.68.68.68.85.85.84.68.0
2480 DATA 68.81.85.21.17.85.85.85.85.17
2490 DATA 69.16.68.68.68.0.16.64.68.85
2508 DATA 68.17.1.1.17;16.1.0.1.17
2510 DATA 69.17.68.68.69.85.16.69.68.64
2520 OATA 5.17.17.81.17.1.81.21.81.17
2538 DATA 69.16.68.68.68.8.16.68.4.63
2548 OATA 84.16.16.1.17.81.1.16.1.17
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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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::::r1
i

2 ::;::
.::,.: REfrl ::;::
4 REf'1
5 REME; REf'1
10 DIM
CHR$(172):Fl$(20)=CHR$(172):Fl$(2)=Fl$:F

••• 6.!i
20 RHM=PEEK(106)-16:POKE 756.RHrl:IF PEEK
(203)<>200 THEN GOSUB 203.20121
3121 RESTORE 960:FOR Q=l TO 8:REAO XX.YV:X
(Q)=XX:Y(Q)=YY:NEXT Q:C1=1:C=1
4121 GRAPHICS 2
5121 ? #:6;" tr-o b 1 "
E;e ? #6; II "
7f1 ? :? iI TIrlE TO PLAIt ";: IriPUT TI

i3RAPHIC3 17: POKE 756.RAf1:Fl=14: F2=14:
X=5:Y=14:Q=15:H=5:FF1=1:FF2=1
10121 S=STICK(0):IF 8=7 THEN C>8
THHi C=1
110 IF S=11 THEN C=C-i:IF C<l C=8
120 IF 5=14 THEN COLOR 32:PLOT X.Y:X=X+X
(C): 'i='i+iT'( C): SOUND 121.200.8.8
130 IF 5<>14 THEN 0.0.121.0
i40 IF X<2 OR X>18 THEN
):*:18+( ;:-::=1s
15121 IF Y<2 OR Y>18 THEN
18+( 'T'=18

18121 COLOR C:PLOT X.Y
17121 IF STRI6(e)=e AND FF1=1 THEli GOSIJB 3
4£1
18121 IF STRIG(1)=0 AND FF2=1 THEN GOSUB 5
2£1
18121 S=STICK(l):IF S=7 THEN C1=C1+1:IF C1
>8 C1=1
2121121 IF S=11 THEN Cl=C1-1:IF C1<2 THEN C1
210 IF S=14 THEN COLOR 32:PLOT

166



(C1):W=W+Y(C1):SOUND 1,1121121,8,8
22121 IF S<>14 THEN SOUND 1,0,0,121
23121 IF Q<2 OR Q>18 THEN
2 G!=1;3 ):*:2
24121 IF H<2 OR H>18 THEN
1;:: )::;::2+( ):*: i ;:;

COLOR C1:PLOT Q,w
26121 IF F1<1 THEN 12I,21:? if;; "out
e.f fUE" 1 " : FFi =121: 130TO 2811

27121 POSITIOr-i (1,21:? if;; "FUEL1" ;F1$( 1,F1 )
_!! !!..
28121 IF F2<1 THEN POSITION 0,22:? :I6;"0Ut.
of fLlE" I " : FF2=12I: 130TO 31210

POSITION 121,22:? i6;"FUEI ?" ;F2$( 1,F2)
_ Ii Ii..
30121 POSITION 5,121:?
#f;;S2: POSITION 8,121:? if;; "TIf'lE": rosr
9,1:? #6;INT(TI);" II

31121 IF PEEI« 53279)=6 60TO
32121 TI=TI-0.1:IF TI<G.1 THEN 800
33121 60TO 1121(1
34121 X1=X+X(C):Y1=Y+Y(C)
35121 IF C=l OR C=5 THEN FC=lG
36121 IF C=3 OR C=7 THEN FC=12
37121 IF C=2 OR C=6 THEN FC=11
38121 IF C=4 OR C=8 THEN FC=13

FOR F=1 TO 5:LOCHTE F
C: PLOT xi .v:
4121121 IF XX<>32 AND XX<10 THEN I30SUB 700:5
1=Sl+1:HH=1:60TO 456
41121 SOUND G,25S-F*se,8,15:SOUNO 1,158-F*
30 ..E: ..155

IF Xl>18 OR X1<1 THEN 45121
43121 IF Y1>18 OR Y1<1 THEN 45121
44121 F
45121 X1=X+X(C):Y1=Y+Y(C)
46121 FOR E=l TO 5:COLOR 32:PLOT Xl,Y1
47121 IF X1>18 OR X1<1 THEN 5121121
48121 IF Y1>19 OR Y1<1 THEN 588
49121 X1=Xl+X(C):Y1=Y1+Y<C):NEXT E
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500 SOUND 0.0.0.0:S0IJNO 1.0.0.0:F1=F1-1:
IF HH=l THEN HH=0:80TO 90
510 RETURN
520 X2=Q+X(Cl):Y2=H+Y(Cl)
530 IF Cl=l OR Cl=5 THEN FC=10
540 IF C1=3 OR C1=7 THEN FC=12
550 IF Cl=2 Cl=6 THEN FC=11
560 IF C1=4 OR THEti FC=13
570 FOR F=l TO 5:LOCRTE F
C: PLiJT xz.vz

590 IF XX<>32 HND XX<10 THEN 750:S
2=S2+1:HH=1:80TO 630
S00 IF X2>18 OR X2<1 THEN 630
610 IF Y2>18 OR Y2<1 THEN 630
820 F
630
840 FOR E=l TO 5:COLOR 32:PLOT X2.Y2
650 IF X2>i8 OR X2<1 THEN ES0
860 IF Y2>19 OR Y2<1 THEN 680
670 E
880 SOUND 0.0.0.0:S0UNO 1.0.0.0:F2=F2-1:
IF HH=l THEN HH=0:GOTO 90
690 RETURN
700 FOR 8=15 TO 0 STEP -3
710 FOR H=0 TO 2
720 SOUND H.RND(1)*50+100.8.6
730 tiD::T H
740 NEXT 8:FOR 6=0 TO 2:S0UNO 6.0.0.0:H£xr G:
750 FOR 8=15 TO 0 STEP -3
760 FOF: H=0 TO 2
770 :30UHD H.RNO( 1 )*50+100.3.6
78f; H
790 NEXT 6:FOR 8=0 TO 2:S0UND 6.0.0.0:H£
::<:T 6: RETUF:t·4
800 POSITION 5.10:? #b ..nGAME OUffi n
810 Sl=0:S2=0:FOR Q=l TO 5
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820 SOUNO 1,12&H:,10
,15:S0UNO 2,80+C,10,15
830 C=C-1:IF C=-30 THEN 850
840 6010 820
850 Q
860 FOR Q=0 TO Q
870 IF THEN 40
880 POKE 53278,0:13OTO 870
890 FOR Q=0 TO 1824:A=PEEK(57344+Q):POKE

900 REAO A:IF H=-l THEN RETURN
910 POKE 900
920 DATH 24,24,36,36,66,90,165,195,3,13,
50,184,52,20,8,3,182,176,76,35,35,76,176

930 OHTH 185,173,90,66,36,36,24,24,16,16
13,3,182,176,36,67,44,40,16,16
940 DATA 112,120,248,254,255,127,60,56,2
4,24,24,24,24,24,24,24,1,2,4,8,16,32,64,
128,0,0,0,255,255,0,0,0
850 OHTH 128,64,32,16,8,4,2,1,-1
9E;0 OATH 0,-1,1,-1,1,0,1,1,0,1,-1,1,-1,0
,-1,-1
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FROG JUMP
In FROG JUMP, another game from Paul Dunning, you
control a frog using the joystick. The object of the game is to
get five froqs safely home, past the road and river. You must
dodge the cars on the road. You must jump onto passing
boats on the river, but do not jump on the yellow boats.

Sometimes you may see your girlfriend on one of the boats.
You can then get 200 bonus points by picking her up and
taking her home. Chivalry brings its own reward.

If you manage to get all your frogs home, you'll receive a
bonus based on the amount of time you have left. Then you'll
advance to an even harder round.
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2ti F:Ef'l ::;::
F:Efll .:;::

FEOI;; - .JUPiF

4fi REf'l I-lF: I TTEt-4 B'T' F'RUL ::;::
50 REMDIM P$(20)6Ll$(22)6L2$(20)6Cl$(20)6C2
$( 20)6T1$(20)6T2$( 20 )6>:;$( 20 )6'y'$( 20 )6F$( 4
)=RRM=(PEEK(106)-16)¥256
70 GRRPHICS 17
80 IF PEEK(RAM+9)=0 THEN GOSUB 1140
90 GRAPHICS 17:SETCOLOR 06263=SETCOLOR i

261368:SETCOLOR 36266=SET
C:CILCIF: 4 i:; .. 1
100 X3=i9:E=1:Tl=50:J=1:M=3:X=10:Y=19:C=
7:POKE 756 ..RAM/256
110 P$(1)=CHR$(132)=P$(20)=CHR$(132):P$(
(2)=F$
1.20 L i $= Ii ! ! ! i i ! Ii

130 L2$= !i iii !! ! u

l40 FOR Q=l TO 20:RERD U=Ci$(Q6Q)=CHR$(V
): t·iE::<T G!
150 32 ..163.163.32.32.163.163.32.32.

..32
C2$=" # # #: :fi: lI="

170 FOR Q=l TO 20=READ U=Tl$(Q6Q)=CHR$(V
): t·iE>=:T
180 ORTR 3261666166616663263263261346134

..32.32.134.134.134 .. 32.32..32 ..32
190 FOR Q=l 10 20=RERO
)
200 DHTH 32.32.32.32.134.134.i34.32.32.3
2 ..166.166.166..32..32.32..134..134.134,32
210 POSITION 0610:? #:6iP$
220 POSITION 0620:? #:6iP$

POSIT IOH 060
240 FOR Q=l TO 40:READ V=? #:6iCHR$(U)i:N
t.;:.::! G!
250 OHTR 132,132.32..132.132632.132.132.3
2..132.132.32.132..132.32.132..132,32,132,1::.::
._1':'"

171



260 DATA
? i77 177 7? 177 177 -... 177 177 17 7 1

270 COLOR C:PLOT
2:::121 POSITION #6 ..Ll$:130SUB
TION #6 ..T1$:60SUB 690:POSITION
:? #8 ..T2$:POSITION #6..L2$
290 60SUB 690:POSITION #6..C1$:605
UB #b ..C2$:I3Q:3UB 690:

18:? #E; ..C1$: 60SUB E;90
300 COLOR OC: PLOT ::< 'I
310 LOCATE
320 IF CR<)32 AND CR>10 AND Y>10 THEN 60
330 COLOR C=PLOT
340 ::-:;$=L2$( 1 1:3): 'T'$=L2$( 'T'$( LEN( 'T'$
)+1 )=;:<$: L2$=iT!$
35(1 ::-::$=L1$( 1 1:3): '1$=L1$( '1$( LEN( '1$
)+1 L1$='T'$
360 :-=:$=C1$( 1 1:3): '1$=Cl$( '1$( LB-K'T'$
)+1 )=;:<$: C1$='T'$
370
380
3:30
400 S=STICK( 0): COLOF: 2
410 POSITION #b s "-;.cor-e-" ..SC
420 POSITION #6; lit- i ((IE' -";T; II II

430 POSITION #b,pF$( 1 II II

440 T1=Ti-0.05:T=INT(Tl)
450 IF S=7 THEN COLOR OC:PLOT
LOCATE 820
480 IF S=11 THEN COLOR OC:PLOT
: LOCATE 'T' OC: C=9:60SUB 82(1
470 IF S=14 THEN COLOR OC:PLOT
:LOCHTE X6Y60C:C=7:60SUB 820
480 IF S=13 THEN COLOR OC:PLOT
:LOCATE X6Y60C:C=10:60SUB 820
4:30 IF OC<>32 AND OC>10 AND '1>10 THEN 130

;::5(,
500 IF OC=32 AND Y<10 AND Y>0 THEN GOSUB
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510 IF Y< 1 THEN J=2
520 IF Y> 0 THEN J=l
530 IF OC=134 THEN X=X-l
540 IF OC=7 THEN 60SUB 1320
550 IF OC=33 THEN X=X+1
560 IF OC=166 THEN X=X-l:TT=TT+l:IF TT=5
THEN TT=0:X=X+1:60SUB 850
570 IF Y=0 AND OC=32 THEN 60SUB 730:60TO
SH3
580 Y=0 THEN 60SUB 850
590 IF X>19 THEN X=X-l:60SUB 850
S00 IF X<0 THEN X=X+l:60SUB 850
610 COLOR C:PLOT X,Y
620 IF RNO(1»0.85 AND HF=0 THEN HH=0
630 If H=0 AND HH=0 TYEN 60SUB 1330:IF H
=0 THEN 670
640 IF HH=l THEN 670
650 X3=X3-1:IF X3<2 THEN H=*):HF=l:HH=l
660 COLOR 7:PLOT X3,8
8?i.71 REf'l
b:::1::.1 60TO 270
880 LOCATE x.. 'r'..AC: IF 1=IC<7 OR AC>10 THEN
OC=HC
70(j IF H=i THEN COLOR 7: PLOT ::<3 ..8
710 COLOR C:PLOT X.. Y:RETURN
?20 FOR TO 10:S0UNO 0 ..H.. 10.. H
730 Xl=X=Yl=Y=X=i0:Y=19
740 FOR H=l TO 10:S0UNO 0 ..H.. 10.. H
75f1 FOR H=10 TO 1 STEP -1: SOUtiD 0 ..H,10 .. 1
5:
760 SOUND 0 ..0 ..0 ..0:COLOR C:PLOT X1 ..Y1
770 F=F+l:SC=SC+200:IF SC>2000 AND E=l T
HEH E=0: ,'1=['1+1
780 HF=f1
790 IF 8B<>0 THEN SC=SC+BB:BB=0
800 IF F=6 THEN F=0:60SUB 960:60TO 210
810

FOR H=55 TO 50 STEP -1
830 SOUND 0 ..H.. 10.. 15:NEXT
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840 SOUND
850 FOR H=11 TO 15
860 COLOR PLOT >:: 'T': SOUND 0 10 15
870 FOR P=0 TO P:NEXT H
880 COLOR 32: PLOT :",: 'T': rl=rl-l
890 COLOR OC:PLOT X,Y
900 SOUND
910 IF M=0 THEN 930
'320 ;<=10: 'T'=19: HF=0: RETURN

POSITION 5, 10:? #E;; II gaiflE· OVE-r· I!
940 IF PEEK(53278)=6 THEN RUN

GOTO 940
960 GF:RPHICS 17

IF T<10 THEH POSITION #6;"NO
i30TO

3:30 !;:,=H-H( RHO( 1 )+200
990 K=I NT( T.····10+LL ): BO=K*6: SC=SC+BO
1;.)00 POSITION 7,5:? #6; "BONUS"
HH0 2,7:? #6;K; I! :*: 1I ;6; II = lI;Bo
1020 FOR H=l TO 7
1030 FOR P=255 TO 0 STEP -13:POKE 708,P:
SOUND
1040 NEXT H:SOUND
1050 t3RRPHICS 17:SETCOLOR 0,2,3:SETCOLOR
1,12,5:SETCOLOR

ETCOLOR 4,8,1:LL=LL+i
L0S0 IF LL>l THEti 1110

L1$=" ! ! ! l!

C2$= II #'1 ## ## ## ## II

1080 IF SC)2000 RND E=l THEN E=0:M=M+l
1100 POKE
111 ti L2$= u ! i i ! !! u : L2$( 7 J'7 )
=CHR$( 186): L2$(8,8 )=CHR$( 187)
112(1 GOTO 1080

1140 ? #6;" PLEASE HALT
1150 ? #E;; II REDEFING THE"
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L1.80 ·c· #6 s n CHARACTER SET !I

1170 C=0:FOR Q=0 TO 2048
l180 R=PEEK(57344+Q)
1190 POKE RHM+Q6A
1200 [-4£::<T G!
1210 POKE 7566 RHf'l---25E;
1220 READ C:IF C=-l THEN RETURN
123£; BA=RAi'!+( C::;::8 ::.
1240 FOR Q=0 TO 7:REAO v:POKE

1250 i3CiTCi 1220
DATA 1.255.135.255.225.255.135.255.

1270 DATA 462556255625562556255625562556
255.5.255.255.255.255.255.255.255.0.6.13
0621461246124612461246214
1280 DATA 146676666666906606606606906128

1280 uATH
.73.42.20.42.20.42.73.0.12.0.42.20.42.20
,,426060
1300 DATA i36068620642620686060614606062
068620606060615606&066669069066666060
1310 DATA 266062861266255699616060627606
6.15.6.142.254.248.112.-1
1320 FOR H=150 TO 50 STEP -1:S0UNO 06H61
0615:NEXT H:SOUND 0606060:BB=200:HF=i:H=

1330 LOCATE X3.8.XX:IF XX<>32 AND XX<>16
E; THEt"1 H=1
1340 1:3
1350 RETURti
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Chapter 14:
USER·PROTECTING
YOURPROGRAMS
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USER-PROTECTING
YOUR PROGRAMS
Disabling the BREAK key:

This can be done using the following statement
POKE 16,64: POKE 53774,64
It must be done whenever the graphics mode is changed.

Using the cold start flag:

The command POKE 580,1 will cause the computer to do the
power-up sequence when SYSTEM RESET is pressed. This
means that if the user presses SYSTEM RESET, then the
computer will clear all RAM, getting rid of the program.

The Variable name table:

This is where the computer stores the names of all the
variables. Destroying the variable name table prevents the
program from being listed. To try it, LOAD a program and
then type the following lines in the direct mode:

FOR X= PEEK (130) + 256*PEEK (131) TO PEEK (132) +
256*PEEK (133): POKE X,O:NEXT X

Now try and list the program! When you save the program
again, it will be saved in an unlistable form.
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