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Key Points

The listings with each game haveall been made directly from working
programs, using a Commodore VIC-1515 printer attached to the
Commodore 64. This has been done to avoid the errors whichalways
seem to occur when listings are independently typeset. All the
programs should work perfectly, provided that they are correctly
keyed in. The description of each game has a section dealing with
keying it in. Below are given some general points that apply to all
programs.

A mistake which is easy to make (it happened quite often during the
writing of this book!) is to type ‘o’ (letter ‘oh’) instead of ‘0’ (figure
‘zero’). The letter ‘oh’ is used BASIC words such as ‘FOR’ and
‘POKE’, but never in this book as a variable. In the listings, the figure
has a stroke across it to distinguish it from the letter. Another
confusion is between ‘I’ (letter ‘eye’) and ‘1’ (figure ‘one’). The letter is
not used alone as a variable in any of the listings, but it has not been
possible toavoid usingitinthe two time variables, TIand TI$. Tosave
confusion, none of the programs use a variable called T1 (‘tee one’).

The semicolon ‘;’ is an essential item in many PRINT statements.
Keep a sharp eye open for this, especially at the ends of lines. [t may be
even more difficult to spot in a multistatement line such as:

FOR J=1TO 10:PRINTM$(J);:NEXT

If you leave out the semi-colon, the display on the screen will be
spoiled.

The Commodore 64 requires frequent use of the POKE statement
for controlling its visual and sound effects, especially in games
programs. POKEing the wrong numberto the right address may have
dire consequences, and POKEing the right number to the wrong
address can have even worse! If the computer ‘hangs up’ when you
RUN the program, it is probable that you have made a mistake with
one of the POKE statements. This cannever damage the computer, of
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course, but it is tedious to have to switch off the machine and type in
the program again.

To save space, we frequently use a variable such as S (for sound, or
SID) and V (for vision, or VIC II chip) ina POKE statement. At the
beginning of the program, for example, we have a statement such as
‘V=53248 and then use statements such as ‘POKE V + 17
throughout the program. If you have forgotten to type in the
statement which defines V, any statement such as ‘POKE V-+7’ later
in the program will have strange results.

Several of the programs take advantage of the 64’s facilities for
specially defined graphics. In order to do this the program alters the
way in which the computer uses its memory. The resultisthat,should
you stop the program when it is running or try to use the computer
when the program is finished, some or all of the ordinary keyboard
characters may appear as featureless smudges on the screen. Do not
worry, the computer has not been harmed. Just press ‘RUN/STOP’
with ‘RESTORE’, and they will appear normally.

Programs which rearrange memory always reduce the amount
available for the BASIC program. This action is not cancelled by
pressing ‘RUN/STOP’ with ‘RESTORE’. The effect persists even
when you have ‘NEWED’ the program and are tryingto load the next
one. If this is a very lengthy one you could get an ‘OUT OF
MEMORY’ error at this stage. What has happened is that the new
program does not fit into the restricted amount of memory allocated
for the previous program. The easiest thing to do is to switch off the
computer, then switch on and LOAD the new program.

Games programs need attractive displays and some require
machine code routines. These are typed in as DATA statements.
Many of these are long and you need to take special care to get every
figure right. It is well worth while to SAVE the program on to tape or
disk before RUNning it. There might be a small error in your typing
(for example, a POKE to the wrong address) which causes the
computer to stall when the programis RUN. The only remedy may be
to switch off the computer and start again. With the programalready
on tape, it takes only a few moments to re-load it and look for the
error.

One of thefeatures of Commodore computersis their use of control
characters. These are characters, such as the * @ ’ reversed heart
which appear in PRINT statements and tell the computer to do
something. Inthe example above, the character hasthesameeffectas
pressing ‘CLR/HOME’ with ‘SHIFT’. Such characters affect the
computer, and most of themappearinlistings, but they neveractually
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appear on the screen when the program is running. The VIC 1515
printer reproduces most of these characters but with alow degree of
resolution, which often makes them difficult to recognise. For this
reason, the ‘Keying in’ section of each game lists all the control
characters used in that programand the lines on which they occur. Ifa
character occurs more than once inaline, the numberin bracketstells
you how many times they occur on that line. Below is a table to show
you how to obtain each of these characters, whentypinga PRINT (or
INPUT) statement.

Character  Its effect
= (Clear screen
3 Clear screen,
and send the
cursor home

Key presses
CLR/HOME
CLR/HOME and SHIFT

@M Cursordown up-down CRSR

1 Cursorright left-right CRSR

71 Cursor up up-down CRSR and SHIFT
m Cursor left left-right CRSR and SHIFT
®  Black print CRTLand 1

= Whiteprint CTRLand?2

™ Red print CTRL and 3

&  (Cyan print CTRL and 4

® Purpleprint CTRLand5

& Greenprint CTRLand6

= Blue print CTRL and 7

m  Yellowprint CTRLand 8

#  Reverse on CTRL and 9

= Reverseoff CTROLand0

Note that all control characters appear as ‘reverse’ characters. If you
get a normal character, when typing the above, you may have
forgotten to type the “ at the beginning of the PRINT statement.
You will see that the list above does not include the control
characters for the colours obtained by using the ‘Commodore’ key.
This is the key marked with the Commodore Logo, situated at the
extreme left of the front row ofkeys. We willrefer toit asthe ‘C="key,
since the symbol on it has a similar appearance. The VIC-1515 ignores
these symbols when it lists a program, so they do not appear in the
listings given in this book. Where such characters have been used
(which is not often) they are noted under the heading ‘unlisted’ in the
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‘Keying in’ section. The table below shows how to obtain these
characters, and what they do.

Character  Its effect Key presses

Orange print C=and I

n Brown print C=and2

X Pink print C=and 3

@ Grey 1 print C=and 4
(dark grey)

m Grey 2 print C=and5
(medium grey)

ll Light green print C=and6

n Light blue print C=and7

== Grey 3 print C=and 8§

(Light grey)



|
Black Hole

You are in command of a spacecraft exploring a distant part of the
Galaxy. This region is of special attraction to explorers because it
teems with nuggets of pure gold! Most of them are as bigas a house,
or even larger! Space explorers such as yourself, find a rich harvest
there, just for the taking.

It is thought that these nuggets were produced by nuclear fusion
during the last stages of collapse of a supergiant star which once
existed in this region. Now all that remains are a few traces of gas,
the nuggets - and the Black Hole.

Unfortunately, the last stages of collapse also produced a Black
Hole, into which the greater part of the mass of the star disappeared.
Black holes need not be large - this one is too small to be seen until
you are within a kilometre, or so, of it. Yet the strong pull of the
condensed matter of the former star makes itself felt at distances of
thousands of kilometres. Any object within this range, including
your spacecraft, is drawn forcibly toward the Black Hole at ever
increasing velocity, never to be seen again.

Gold hunting in space is a hazardous business but, in readiness for
this, your craft is equipped with powerful booster rockets which can
overcome the enormous gravitational attraction of the Black Hole -
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provided that you act in time. Since you cannot see the Hole, you
can only guess where it is by noting the extent to which your craft is
being pulled out of its intended course. Act quickly, for a few
moments delay will almost certainly lead to disaster.

How to play

When the program is run you are asked to choose at which level of
difficulty you wish to play. Level 1 is the easiest; level 10 is the
hardest. The higher the level the faster the game, and the stronger the
effect of the Black Hole. Type in your chosen level and press
‘RETURN-’.

The screen becomes blue, with a black border. Scattered at
random over the screen you see 20 gold nuggets. After a few seconds,
your spacecraft appears, flashing its green and red lights and
bleeping at the same time. Both the position of your craft and that of
the Black Hole are randomly selected, so no two games are ever
exactly alike.

The top right-hand corner of the screen displays the elapsed time,
in seconds. You have exactly 60 seconds in which to collect as many
nuggets as possible, preferably without being drawn into the Black
Hole. The craft is moved around the screen by pressing one of these
keys:

Z to move left
X to move right
; to move up
/ to move down

Each time you press one of these keys, the craft moves one step
(that is, to the next row or column on the screen) in the required
direction. You cannot move it completely off the screen. You collect
a nugget by moving the craft so that the middle of its upper half is
over the nugget. The program keeps score of how many nuggets you
have collected.

Sooner or later, you will find that, as well as moving as you
intended, the craft moves unexpectedly and sometimes very quickly.
Your spacecraft is being attracted by the Black Hole. When you
press the control keys now, their effect is automatically boosted, and
you move 3 steps at a time. This is enough to overcome any effect
that the Black Hole might have, provided you press the right key and
press it in time. If you manage to place your craft beyond the range
of the Black Hole, it then moves one step for each key-press, as
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before. While you are in the vicinity of the hole your movements will
be erratic, like a frenzied tug-of-war between you and the force of the
Hole. But it is still possible to collect nuggets, either by accident or
design and, as a bonus, these nuggets score three times as much as
those out of range of the Hole. It is worth risking danger to improve
your score, but do not get sucked into the Black Hole if you can help
it, for this carries a penalty.

One point to remember is that, whereas your commands affect the
craft only when you press a key, the gravitational force of the Hole
acts all the time. If the craft is within range of a Hole and you do
nothing to save it, it will move steadily toward the Hole of its own
accord and soon be lost.

Your departure into the Black Hole is accompanied by suitable
visual and sound effects, after which you are told your score, the best
score so far, and the length of time for which the game lasted. If you
manage to survive for the full 60 seconds, there is a more colourful
finale.

When you are ready to play again, press the ‘Y’ key. You will then
be taken back to the beginning and given another opportunity to
select the level of play. The Hole will probably be in a different
position next time. The ‘Best Score’ value is retained when you play
again, though it is lost if you re-run the program.

Winning tactics

Nuggets score | point if they are beyond the range of the Hole (more
than about 10 rows or 20 columns away), depending on the level, or
3 points if they are within range. The final score is calculated on a
‘points per minute’ basis. It is therefore best to collect nuggets as
quickly as you can, just in case you soon find yourself in the Hole. If
you fall into the Hole, you /ose 10 points, so you could end up with a
negative score. If time is nearly running out and you have collected
most of the nuggets, it might be better not to try to get those which
are near the Hole for, although they are worth 3 points each, there is
a strong risk of losing 10 points if you fail. Safer to let the ‘clock’
bring the game to an end. However, you may need that extra point
or, two, to better your previous score or that of someone else, in
which case the risk may be worth while. Or perhaps you just like
running risks!

If the Hole is near the top or bottom, or to one side, it is fairly easy
to pick up nuggets from the distant areas. If the Hole is near the
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centre it is a tricky business to circumnavigate it to get the nuggets
from the opposite side. Try making a dash for it! Incidentally, the
command keys are read by the GET statement, which has an input
buffer. Commands sent in quick succession are stored and executed
later. If you become frenzied and press keys more times than you
intended, the craft continues to obey these extra commands after
you have ceased to press the keys. This may well waste valuable
seconds of flight time.

If you think you know where the Hole is, it is worth venturing
closer to it to collect the valuable nuggets in that region. With
practise, it is often possible to position yourself with a nugget
between you and the Hole, and then let the Hole draw you on to the
nugget, so capturing it. Then a quick burst of boosted power takes
you safely out of range again. Happy hunting!

Keying in

The symbol PRINTed on line 190 to represent the nuggets, is the
disk (‘SHIFT with ‘Q’).
Control characters used are:
CLEAR: lines 20, 100, 520, 670, 690
CTRL/2: line 100
CTRL/8: line 160, 760
CRSR DOWN: lines 610(3), 620, 630, 640(5)
CRSR RIGHT: lines 610(3), 620(3), 630(3), 640(3)

Program design

The main sections of the program are:

20-170 Initialising, including asking the user to key in the
playing level.

180-200 Displaying nuggets randomly scattered on the screen.

210-240  Selecting position of the Hole (row R, column C) and
the initial position of the spacecraft (row RC, column
CC) at random. Line 240 rejects any spacecraft initial
position which is too close to the Hole.

250 Display craft at initial position (omitting first stage of
subroutine 1000).

260 Initialise the clock.
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270 The re-entry point for each move.

270-290 Update time display and check for ‘time up’.

300-350 Bleep and flash spacecra(t lights (alternating red or
green). )

360-410  Accept command from keyboard, calculate position of
craft and move it (subroutine 1000).

420-510  Calculate effect of Hole (if any) on position of craft, and
move it (subroutine 1000).

520-680  Final routine following capture by Hole, begins with
sound effects, then displays score. Invites repeated play.

690-790  Final routine when time is up. Jumps to other final
routine for the display of score.

1000-1110 Moving the spacecraft. Checks if on edge of screen and
rejects moves completely beyond edge. Increments score
if it replaces a nugget (line 1080).

2000 DATA line for spacecraft sprite.

Points of interest

The spacecraft is a multicolour sprite. The body of the craft is black
(border colour). It has two sets of ‘lights’, one red, one green. These
are alternately coloured or black. Thus the lights appear to flash on
and off in time with the bleeping.

Random numbers are used in setting up the game. The expression
in line 140 uses the time variable TI to seed the random number
generator so that it produces a different sequence of random
numbers each time the game is played. Line 150 defines a random
number function. Given the parameter X, it produces a random
number between zero and X. This function saves program space, for
it is used five times (lines 190, 210 and 220) with differing

parameters.
The program

18 EFEEM ¥¥% BLACK HOLE #%*

20 PRIMT"I" POKE S3280.&:'POKE $S3281.80:'06=
1824 H=535296 | W=503248 : S=0427 2

30 POKE S$S2.,.4S: POKE S&S.48

40 FOR J=© TO 38:READ »:POKE 12288+J.i:'HMN
EXxT

5@ FOR J=8 TO 23 :'POKE 12238+J.0: HE~XT
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SA POQHKE 2040. 1922 FOKE wW+2S.1:FOKE Y+37., 1
a:FPOKE V+a. 13 :POKE V+39.0

T GO3SUBR 1500

8 POKE S+3.2:POKE S+14.1€4 : FQOKE S+18.,32
POKE S+2<4, 142

28 FR=10800 :: POKE S+5., 132:'POKE S+, 240

— 19

3I0a
31
328
— 338
34
35a
350
3T
38a
320
- 4.
410
420
439

2>: 03

440
]
450
460
470
480
492
soa
518
520
S530
29
540
SSe
560
570
S806
S90
=1z
10
628
38
640

PRIMNT" I3

INFPUT"LEVEL <1-—-19>";L#

L= “ALIL#*ED>

IF LL<1 OFR L>x18 THEHN 180
S=RNDC—=TI> i HM=1:L={18—-L>-2

DEF FHRJ(X> = IMT(RMHDC1D>%CH+15D
PRIMT"IIN" : POKE H+33.7:POKE H+32.7
FOKE S2280.60:POKE S3z81. 4

FOR J=1 TO 25

PRIMTSPCC(FHNR{(GRD>>,; "®8"

MNEXT

R=FHMRC(Z4 > : C=FHR{(33>

RC=FNRC24 5 : CC=FMR{33>

IF ABRSC(R—RC><13 OR ABSCC—-CC><Z21 THEH

POKE ~+21.1
GOSUEB 1050
TI$="0000D0"

POKE G+38,ASCCMID$CTIS
POKE G+39.ASCIRIGHTSCT

»5. 1

I+, 1
IF YALCRIGHTEH(TI®*.3>>=1800

13

> >

2>

THEM &20
GOSUEB 2S00

POKE WY+37.,0:POKE Y+38.

FOR K= TO 3S5*¥L :NEXT

SCOSUE S40a

POKE V+37.1@:POKE V+32.0

FOR K= TO 158:HNEXT

SCET A#

IF AF="," THEWN RC=RC—H

IF AF="/" THEHN RC=RC+HN

IF AFX="2" THEN CC=CC—HN

IF AS="xX" THEHN CC=CC+N

GOSUBR 1000

RA=ABS(R—RC> : CA=ABS{C—CC>

IF RAKL2 AND CA<Z THEN T*£=RIGCHT*(TI*.
oTD 520

IF RA>12 OR CAZZ20+L THEN N=1:060T7T0 27

MN=3

IF RA<&E THEN RC=RC+SGH(R—RC>

IF RA<13 THEN RC=RC+SGNJ(R—RC>

IF CA<11 THEN CC=CC+SGN(C—-CC?>

IF CR<Z1+L THEN CC=CC+SGHNC<C—CC>
GOSUEB 1000

GOTO 27V

PRINT"I" : POKE S32€1.0:60SUB 1590
POKE S+24.15:FPOKE S+6.248:'POKE S+4.,1

FOR FQR=10 TO 20000 STEFP 1600
HF=IHMNTC(FQA-AZ256D : LF=FQ-HF 256

POKE S.LF:POKE S+1.HF

MENXT

POKE %+21.8:060SJUB i500
SC=INT(SCH&O/"VALCTF$>>—10

IF SC>BS THEN BS=3C

PRINT " ABRERINVOUR SCORE =",;SC
PRINT " HBBBIBEST SCORE =";BS
PRIMT"REBRBRMTIME = ",;T#;" SECOMNDSY
PRINT '™ xDssBBFRESS SPACE BAR TO CON

TINUE™

SSa

SC=0
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GET AFX:1IF AX<>" ” THEN 650
PRINT"I" : POKE 53281.6

FOKE “+21.09:6G0T0 68

PRINT"IJ" : POKE 553280.7 POKE S3281.6
FOKE “+21.1:POKE V., 174 :FPOKE V+1.,200:°:

POKE WV+38.13

710 POKE S+6.,252
728 GOSUER S0

7329 FOR K=1 TO 168890 :NEXT

T48 GOSUB 1S00

TS50 T$H="ca"

760 PRINT"@ :GOTO S99

SO0 FR=FR+PEEK(S+27 »%4

910 HF=INT<FRARSED  LF=FR-HF 4254

220 FPOKE S+4.332

3220 POKE S.LF: POKE S+1.HF

S4@ POKE S+4.,.22

a5 RETURM

io@oe IF RC<O THEHN RC=0Q

1919 IF RC»24 THEN RC—=Z4

102 IF CC<B THEH CC=6

1929 IF CCH»39 THEM CC=33

1940 NM=CCHES+1E  Y=ROCES+5E

1658 FOKE VY15, INT (- 255>

1OE0 FOKE V. R —IHTY{ M " 2550%2500

1878 POHE V+1.,7

120 Z=CC+40%RC: IF PEEHK{G+Z>»=21 THEM SC=
SC+ii POKE H+Z.6

1998 RETURM

i568 FOR J=© TO 24 :FPOKE S+J.8:HEXT: RETUR
t4

2000 DATA 0.15S.0.2.170.0.168.,18&. 128
210 DATA 170.170., 158, 153, 185. 152,176, 17
9,158

220 DATA 24.186.32., 170,170, 168, 153, 125.
152

238 DATA 178, 176, 158,19, 186, 1252, 2., 179.0
L0,168.0

Variations

If you are keen on defining your own graphics, the nuggets could be
given a different shape. To add interest, these could be defined in
two or three different shapes or colours, with different scores for

each.
There

is plenty of scope for varying the scoring. As an alternative

approach, you could dispense with the clock and go for high scores.

When a

given number (say 15) of the nuggets have been collected,

the supply could be replaced by returning to lines 180 to 200. A
skilful player could amass a huge score before being finally sucked

into the

Black Hole.
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Tight-rope

The scene is the Big Top, with a tight-rope stretched between the two
tent-poles. The crowd waits expectantly below for you to begin your
walk. Swaying, you begin to cross. It takes 31 steps to get from the
platform on one pole to that on the other. Precise timing is essential.
If you take a step when you are swaying too far in one direction, you
could lose your balance and fall.

How to play

You are first asked at which level you wish to play. Level 1 is the
easiest. With increasing level, a breeze begins to blow against you,
making it more difficult to keep balanced. More important, the
angle at which you finally overbalance is reduced with increasing
playing level, so that you are more likely to fall.

When you have typed in the playing level and pressed ‘RETURN’,
the screen displays the interior of the Big Top, with the heads of the
crowd just visible above the Ring. The tight-rope walker stands on
the left-hand platform.

You have three keys to control the wire walker:
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S makes you take one step forward (no turning back!).

Z adjusts your balance to the left. This effect is cumulative;
the more times you press Z, the further you tilt to the left.

X adjusts balance to the right.

Choose the moment with care, press S, and you are off on your
perilious journey.

Winning tactics

If you are the kind of person who takes risks, select a higher playing
level than you think you can manage. See how many steps you can
take before you fall off. When you fall, the screen displays the
number of steps you have taken. It also displays the greatest number
of steps taken by any walker during the current run of the game.

Alternatively, try to cross in the shortest possible time. Select a
level which is not too difficult (or too easy!). When you reach the
other side, the screen displays your crossing time, and also the
shortest time in the current session.

The regular swaying, which you can gauge before you begin to
walk, is not enough to throw you off the wire, even at level 10. If
other effects are added to this swaying at the wrong moment, you
may readily overbalance. The walker always begins by stepping off
with the left foot. This causes an additional tilt toward the left. So
beware of taking the first step when the pointer is movingto the left.
Stepping causes a second oscillation to be added to the constant
swaying, but this gradually dies away, and it is then safe to take the
next step. If you are trying for the shortest possible time it is a matter
of judging the minimum safe interval between taking successive
steps.

Adjusting your balance is useful for reducing the amplitude of the
regular swinging when you are about to take a step. Timing is
important. Adjusting balance at the wrong moment can lead to
disaster. There is an initial strong effect, to counter a large swing
immediately. The effect is then gently reduced but a small
permanent bias remains. This may be countered by pressing the
other balance key.

The breeze alters your balance in a random way and changes
frequently. Its effect is not strong, but it adds an element of chance to
the game.
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Keying in

Lines 170, 210 and 250 look peculiar. These are the PRINT
statements for the main display. It is essential to type these in exactly
as listed, otherwise a very strange display may result. Do not worry
about the ‘R’s and ‘Z’s in these lines. They do not appear on the
screen as letters but as white and red blocks respectively. This is
because the program re-defines key ‘R’ as a space and key ‘Z’ as a
solid block of colour (reversed space).
Control characters used are:

CLEAR: lines 40, 80, 680, 740
CTRL/7: lines 80, 170(2), 210(2), 250

CRSR DOWN: lines 80, 700(3), 720(2), 760(3), 770(2), 780(5)
CRSR RIGHT: lines 80(2), 700(2) 720(2), 760(2), 770(2), 780(5)
CTRL/3: lines 170(3), 210(2), 250(6), 760

CTRL/: line 250(7)

CTRL/S: line 270

CTRL/6: lines 270, 780

Program design

20-110 Initialising.

120-160 Put the values required for generating motion into
three arrays, A() for regular sway, S() for the effects of
taking a step, and B() for the temporary effects of
correcting balance.

170-280 Set up the main feature of the display.

290-320 POKE a row of ‘invisible’ (white on white) up-arrows
across the bottom of the display, ready for the tilt
display. Make the central one red.

330-360 Display the walker, arms raised, on the left-hand
platform; display the tight-rope.

370 Set the block to zero.

380-670 Generate the motion, in four phases.

690-730 The final display routine following a successful
crossing. This continues at line 780.

740-770 The final display routine following a fall.

780-800 Inviting the player to try again.

1000-1020 Subroutine to check for a fall.

2000-2060 Subroutine to accept commands from keyboard and

put them into effect.
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3000-3050 Performs the changes in the display which animate
the figure walking across the tight-rope.

4000-4070 DATA for the arrays which control motion.

5000-5040 DATA for the special graphics characters.

The Program

10 REM ¥ TIGHT-ROPE MM

20 G=Q0:H=Q:D=@A ' PD=@: S=@: B=QA: BF=00

30 W=D :NS=0:FF=0:POKE 649, 1

40 PRINT"I" : POKE 53280.7:POKE 53281.1

S POKE Sz.48:POKE S6.,48:CLR:POKE 356334.
PEEK(SE3342AND254 : POKE 1., PEEKC1 >ANDZS1
60 FOR J=0 TO 111 :READ X:POKE 1241&6+J.xX:
NEXT

70 POKE 1.PEEKC(1>0R4:POKE S6334.FPEEK(SS&3
34>0R1

80 INPUT"IXENBERL EVEL <1—-105>" L%

90 L=VALCLS$> IF L<1 OR L>1©0 THEN 80

19080 PRINT"IZ:; :POKE O3272. (PEEKJ(S3I272Z>AND
24a5>+12

110 DIM ACZ245.,.SC245,B(24) FT=1EGS:O=10824:
H=3535296 : LRm—1

1280 FOR J=0 TO 24

13@ READ ACCJI>

140 READ 8<(J>

150 RERAD BJJ>

160 HNEXT

170 D$S="MZZZEZRRMZZZRRRZZZRRRZZZRRRZZZREF
RZZZRRROIZWMZZZ "

18@ FOR J=0 TO 5

198 PRINT D#.

=208 HNEXT

210 PRINT "ZZEZZZRMZZZRRREIEZZRRRZZZRRRZZZ
RRRZZZRRIEZZZWNMZZ " ;

220 FOR J=@ TO 13

230 PRINT Ds$;

248 HMNEXT

250 PRINT “"ElCLCCRCMEZaC(RLICMZZACCCCCNZAC
ECZalCRECZRCECCCOEEmi L

2680 FOR J=& TO 39

2789 PRINT “sSZERE*" ;

280 HNEXT

290 FOR J=@3 TO 22

30@ POKE O+9368+.J. 29

318 NEXT

3280 POKE H+3979.,2

3380 POKE H+16&4.3:POKE H+204.3:POKE G+164
;16 :POKE G+204, 17

3480 FOR J=1635 TO 1335

3580 POKE H+J., 1 :POKE G+.J,18:FPOKE H+J+40.9
:POKE G+J+4@., 13

368 NEXT

A7 TISs="O200a"

3B J=00

398 D=RACJO>+SHKS(ITO>+B¥BC(JI>+BP+I

400 COSUB 1000

410 IF FF=1 THEN 748

420 J=J+1:IF J<2% THEN 39a

4380 0CO0SUB 200

440 IF NS=31 THEN s88
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43580 J=

4680 D=RAC(24—~T>+SHSCTO+BRBCI>+BP+IW

47@a GCOSUB 1080

48808 IF FF=1 THEWN 742

498 JmJ+1:IF J<25 THEHNH 462

S8 0O0SUBR 2020

5180 IF NS=31 THEN &8

S20 J=0

5380 D=—RACJTI)+SkSCTO>+B#BCT>+BP+l

548 GOsSUB 100A

558 IF FF=1 THEN 742

5680 J=J+1:IF J<C<25 THEM 53

S70 GOSUEB 200

580 IF NS=31 THEHMN SsS88

590 J=8

500 D=—RACZ24—~TO2+SkSCITDO+B¥BC T >+BF -+

S10 COSURB 1000

&2@ IF FF=1 THEMN 740

538 J=J+1:IF JC25 THEM saa

&4 GCOSUB 2000

S50 IF NS=31 THEHN S8a

G680 W=C(L—-1>C(INTC(RNDC1>¥7>—3>

&7 COoTOo 380

&880 PRINT"IM" : POKE S3280.6:!POKE S3281.9:'P
OKE 5S327v2.21

&9 T=INTCKTI/SA>

700 PRINT" sNNDRRISUCCESSFUL CROSSINMG IN »
;T SECOMDS"

7102 IF TLFT THEN FT=T

728 PRINT"XEBEERFASTEST TIME IS ";FT.:" SEC
ONDS "

38 GOTO v8a

740 PRINT"II'" ::POKE 5S3280.4:'POKE S2281.13:
POKE 3S3272.21

75@ IF MS<NS THEHN MS=HMNS

TSg PRINT " WysROU FELL . AFTER "“"iNS:"ST
EP n

7T7V8 PRINT"XDBRERLONGEST MALK IS ":iMS:" STE
Ps ”

TE8E PRINT" I RRREREFPRESS SPACE BAR TO
CONMTINUE"

9@ CET Af£: IF A$<>" " THEN 750

880 RESTORE:CLR:GOTO 49

198 IF ABSCDI>>Z00—~7¥lL THERN FF=1

18180 POKE H+3979+FPDA/22. 1 POKE H+373+D/20.
2: PD=D

1928 RETURN

2000 S=SH¥—.5

2010 IF B<>@ THEN BP=BF+10#%SGCNHJ{B> :B=A
20z OET As

2038 IF AF="S" THEN S=LR:LR=—SCGHJ{LR> : NS=
NS+1 :GOSUB 3002

za4d IF AS="xX" THEN B=1

2050 IF AfE="Z" THEHN =—1

ZR6@ RETURN

3000 POKE 0O+163+NS, 22 :POKE G+164+NS.24:F
OKE G+2ZR3+NS.,23:'POKE G+204+MHS. 25

3018 POKE H+164+NS.9:POKE H+204+MNS.9
328 FOR K=1 TO <4800 :NEXT

320 POKE G+163+NS. 18:POKE G+1&64+NS.20:F
OKE G+ZA3+NS, 12 :POKE G+204+NS. 21

39480 IF NMS=31 THEN POKE G+195., 16 :POKE G+
235,17 :FOR K=1 TO 5000 :HNEXT

3058 RETURM

4080380 DATA 129, 153. 189,153, 90,60, 24, 24,24
s 24, BE, 6, BE .36, 102, 255
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49;@ DATA 8.0.8.,8.8,0.,.8.,8.,0.,8.,.0.0.,.03.8.,8.
23

49220 DATA B8.48.96.,120.,112.34.25.,160.160.
32.88.72.,72.72,108., 255

4233 DATA 3.,6,7.39,18.,15.,2,.2,2,.5.,4.,4,4., 4
s 2, 255

468348 DATA 2.0.,128.0.0.0. 128.64.32.128.64
128, 128.64.,0.255

40580 DATA 255.255. 255,255,255, 255.,.2955.25
=

4REE8 DATA B.,.60., 0., 126, 126,60, 24,24, 24, 50
126,255,285, 126, €0, 24

480378 DARATA 24. 126.219.153.24.24.,.2%.249
S0 DATA 3.2.25.,.9.12.46.16.,21.50.22.3a.
49,28, 38.47

S581a DATA 34.,46,4944.,.40,55.,.41.,.45.,.680.37.51 .,
65,33, 56,639,283

SO20 DATA G1.72.25.66.74,23.71.,75.,21.75.
T4, 18,792,722, 17

S58380 DATA 83.69.,15.86.,.65.,13.,.89.608.,12.932.
55.17.9494.46. 11

5048 DATA 9&.328.,.18.98.30.,1608.,99.,21.,.10., 100
12,10, 188,218

Variations

The values in line 1000 can be altered to vary the range of playing
levels. If LR were to be altered to —1.2 or perhaps less (line 110), this
would make S take the values —1.2 and +1.2 at alternate steps, so
increasing the disturbance of balance due to taking a step.

To increase the element of chance, alter line 660 to increase the
breeze factor, W. Aslisted, the expression ‘INT(RND(1)*7)—3’ gives
random numbers between —3 and +3. To get numbers between —X
and +X, alter the ‘7’ to ‘twice X plus I’, and alter the ‘3’ to ‘X’.

There is scope for making the most of the COMMODORE 64’s
sound chip. The roll of drums before the walk begins, and at each
daring step; the triumphant chord at the end of the walk and the
applause of the crowd would all add to the realism of the game.
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Magic Jigsaw

Have you heard the story about poor old Humpty Dumpty? This is
what happened ...

Humpty Dumpty sat on a wall.

Humpty Dumpty had a big fall.

All the King’s horses and all the King’s men,
Couldn’t put Humpty Dumpty together again.

He was very sad to be broken into so many pieces. The King’s
horses and the King’s men tried so hard to put him together, but they
could not.

Could you put him together again?

You only have to try!

How to play

The jigsaw has 9 pieces, which appear on the screen when the
program is run. They are not in their right places. Some of them are
upside down, too.

When all the pieces are showing on the screen, you hear two
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musical tones — the first two notes of the Humpty Dumpty tune. This
tells you that the computer is ready for you to begin. )

You can choose which of two things you wish to do. One is to turn
a piece the other way up. The other thing is to move a piece to
another place on the screen.

Find the number of the piece you want to turn or move. The
number is there on the screen just below the piece. Find a key (in the
top row of keys) which has the same number. Press the key once.

Now you will hear four notes - the first 4 notes of Humpty
Dumpty’s tune. This tells you that the computer is waiting to know
what you want it to do. If you want to move the piece, decide which
place you want it to go to. Then press the key which has the same
number as this place. If you just want to turn the piece round, press
any key which has a letter on it.

Before you begin to ‘put Humpty together again’, try moving and
turning some pieces a few times. Do not worry, it is not possible to
lose any of the pieces of this kind of jigsaw.

Now try to work out where each piece should go. One at a time,
move each piece to its proper place. Make sure that they are all the
right way up. When all the pieces are in their right places and are all
the right way up, you will see all the pieces of Humpty Dumpty
joining together again. Then Humpty will play you the whole of his
tune.

If you want to hear the tune again, press any key. You can hear the
tune as many times as you like.

Winning tactics

The sky is blue, so look for pieces that might have sky on them and
move these to the top places of the screen. Turn them so that the sky
is at the top of each piece.

Grass is green, so this is likely to be at the bottom of the picture.

Keying in

Some kind parent or elder brother or sister will have to key this in for
the youngsters. They will also have to read the introduction to them
and explain to them how to play.

Control characters used are:

CLEAR: line 20
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Program design

30-210 Initialising, displaying jigsaw pieces.

220-250  Detecting if all pieces are in their correct positions and
the right way up. If so, go to the final routine at line 460.

260-330 Requesting input.

350-390 Swapping two pieces.

400-450 Turning a piece the other way up.

460-500 Displaying the pieces put together to make the final
picture.

510-540  Playing the whole tune.

900-910  Subroutine to calculate, the RAM address of the top
left corner of each piece.

1000-1050 Subroutine to display a piece the right way up.

2000-2060 Subroutine to display a piece upside down.

3000-3040 Subroutine to play the first two notes of the tune (plays
the next two notes if entered at line 3010 without a
previous RESTORE).

3500-3560 Subroutine used to find the DATA for a single piece and
then call the subroutines needed to display it.

4000-4060 Subroutine to control the sound generator.

5000-5170 DATA for the pieces.

6000-6040 DATA for the tune.

The program

190 REM »¥ MAGIC JIGSAL *»X¥

20 PRINT"II" :G=1024:  H=5529& :: S=S4272 : POKE
S3I280. 6 POKE 53281, 18

38 FOR J=0 TO S:POKE S+J,0:NEXT:POKE S+
24,15 POKE 3+6.,240:POKE 649, 1

40 FOR P=1 TO 9

580 N=INT{RNDC(1>%3>+1 :F=Q

8 FOR J=1 TO S

78 IF F<CTJ.8>=N THEHN F=1

868 NEXT

S0 IF F=1 THEHN 5B

198 F<IP.,B>=HN

116 COSURB 900

128 A=INTC(RHDC1>#2>+1 :FC(P.1>=0Q

13a IF HNH=1 THEHN 158

14d@ FOR J=1 T0O 48#d(N—1>: READ ¥:NEXT

159 0N R GOSUB 1900, 2000

168 RESTORE

1789 MEXT

i82 FOR J=8 TO 2

190© FOR K=8 TO 2

209 POKE G+227+9K+320%.J ., 493+K+3%.J : POKE H
+22FT+IEF+D20% T, 1

210 HEXT :HNHEHXT



z2a
z38
z4Q
25&
260
27O
e
296
IV
312
320
230
340
36
3ITO
=280
396
Y% ]
418
420
3438
44
450
4&
478
486
<CHN—1
43
SBa
518
S20
538
sS40
p=l% )]
P—1>
219
1980
189183
1820
1938
18348
1958
10sa
=g =1 %]
210
20920
230
Za4a
2858
260
30aa
3813
302
3038
3049
3S5Sa
3518
3ISza
3538
3548
3550
3550
357
4000
4218
1020
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FF=1:FOR HN=1 TO 9

IF FCN.L.B>ITMH OR FAIMN., 1><>1 THEN FF=8
FEMT

iIF FF=1 THEHN 48

RESTORE - GOSUER 2000

CGET AF:IF AFx="" THEN 279

P=vAL{A%X> : IF P<1 OR P>>2 THEH 226
FRESTORE : GOSUEB 30003

COSUER 2a10

RESTORE

SET A IF AF="" THEHN 226

R=VALCAF > : RESTORE

IF R=2 THEHM 480

FT=F(P.B> QT=FJ{FP., 1>

F(P.aQ>=FJ{R.>» F<{P,1>=FJ{R, 153>
FCR.83=PT:FJ{R., 15=021T

SOSUE 2508

P=R:GC0OSUB 35@0:00T0O 22

IF F{FP.,.8>=1 THEH 420

FOR K=1 TO J(FJ{F.@3>—13%48:'READ ~:HMNEMT
IF FCF.150=1 THEHMN FCIFP.1o2=2:060T4a <443
FIP.12=1:6GCOSUE S08

OM FJCF. 10 GOSUE 1000, 200

SOTO ZzZa

PRINT"M" : RESTORE

FOR HM=1 TO 39

I=128+240¥ (INTC(M+253/2—1 0 2+ IH—-INT
2303 —1 D0 :
COosSUJUB 1904

ME>MT
FOR J= 1 TO 28:060SURE 4000 : HEST
CET A%£:IF Af*x="" THEHN 528

RESTORE :FOR J=1 TO 432:READ x:HNHEST
SOTO S1a
D=47+320¥ CINT((P+20 A 2—1 22 +9% (P—IMT
A BOKS—1D
RETURHN
FOR L=D TO 208+D STEF 42
FOR M= TO 7
READ X
POKE G+L+M. 168
POKE H+L+M., >
HEXT : NEXT
RETURN
FOR L=2Z00+D TDO D STEP —40
FOR M=7 TO @ STEF -1
READ >
POKE G+L+M. 150
POKE H+L+M., >
NE=T : MEXT
RETURM
FOR J=1 TO 432:READ M:HEXT
FOR J=1 TO 2
GOSUER 40008
ME>T
RETURM

IF FIP.@>x=1 THEN 3540
FOR J=1 TO <CF<CP.B8>—1>%48
READ

ME>MT

GOSUB 200

ON F<CP. 13 GOSUER 19000, 2000
RESTORE

RETURH

READ LF.HF

POKE S.LF:PFPOKE S+1.HF
RERAD
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420 POFKE S+4.17

4048 FOR K=1 TO 100%>:MEXT
4050 POKE S+4.16

4ace RETURHM

SEEE DATA .8, 8.8, 6. 6,6, 6. 6. CE. 5. 5. 6. 5,6,
(=IO S I SRR S S

SO1A DATA S. 6. &, 8. G, .. . E. 8. 6.6,V .7T.7.
T oG T oG, FTL.7.B.7F.7F

S22 DATH S.S. 6.6, 6. 6.6. 6.8, 6.6, 5. 656.8.6.
1.6, 5.8, 6,.6.6,.&.1

S828 DATA F.E.E8. &8, 5. 6. &, 1. 7F.F.6.58.8.,58.,6.
'D}@Il PR SN SR SN SN S

S840 DATA S. 8. 6. 6. E.86. 8. 6, 8. €. 6. &. 5. 6.5,
S.l.l.1l.8 6.5 6.5

SEASO DATA 1.1, 1.5.8,.6.6L.6:8. 8.6, 6.6,.56.65.
6}6-’6) 1.‘6}6)6-‘6)’5

SRS DATA &.3. 8.7 .7, 1. 7. 7T .68, 2.8, 7.7V .7a7a
T oG G 2.7 aTFT T 727

Sarvo DATA S.S, 6. 4. 4. 49, 4. 4,6, 2. 6. &.32,32, 3.,
22222222

SRS DATA 1. 7.7 .6.6.686.6,.8. 7.7 .7 .8.6.5,8.,
L, T o T a TG, 5.6.5.6

S298 DATA 4.4.4.2,.2,85,6,6, 32,2, 86,6, 6.2,6.
C.3.2. 2. 2.2 7.2, 2

Siga DATA S.6.1.1.1.1.8.68.&80.&.1.1.101.6.
[P S SO S S S ST S

=11a DATA S. 6.6 . 5. 8. 8,.6. 8. 6. G, 5, 2,.7.28.6.,
S.2.2.2.2,.8.,.2,.2.2

Tiza DATA Z2.2.2.2.2.3. 2,2, 2. 2. 2.2, 2.3.24
S 2.R2,2.2.2.9,.2.2

Si12a DATA S, 2.2,.2.2:.2,.2,.2,5.5.2.5.2,.2,5.,
2. 0. 0.5.50.5.5,5,5

D140 DATA BL.2.2.2.2:.2, 2. 2.3, 2, 2.2.2,2,2.
2B 2.2.2.2.2,2

S1580 DATA 2.2,.2,.2,2.2,. 5.2, 2. 2.2,.5,.5.:.2.5
2, 5.5.5.5.5,5,5.5

S150 DATA 2.2,2.2,5.:.2,2,.2,2,2.2,2,.5. 8.7 .
2.2 28.7.8.5,2.8.2

517G DATA Z2,.2.8.,. 2.5 2.2,.2.0.2.2.2.5.2,.5.
2.505,.5.5,.5.5.5.5.5

cEaa DATA 195.16.,.4.21.21.2.209.,12.,4.,.268.,2
2.2.21.21.2.20.25.2:.165,21.2,1325,23, &
SQia DATA 31.21.4.30.25.2.9€6.,.22.%.49.,28.
Z.30,.25,.2,.31.21.2,195.16.2.2092.,.18.&
sz DATA 21.21 .2,95.22,2.38.25.2.96, 22.
2, 208.25.,2.49.22.,.2,20.25.2.49.,. 282

a2 DATA 185, 31.2:.125.,.32.4, 135,323, 1. 152
S BT L1.E82.42.2.135..3233.2.135..22.2

SEa4E DATA 183.944%, 2,123,944, 2. &2.92. 2. 162,
BV .2.135,.32.2,165.,.321.2,135.33.646

Variations

It is easy to replace the picture and tune with entirely new ones. To
change the picture, follow these steps:

(1) Draw a grid of squares, 24 across and 18 down.

(2) Subdivide the grid into 9 large squares, each consisting of a
grid of 8 X 6 smaller squares.

(3) Lightly sketch your design on this grid.
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(4) Colour in the squares, using any or all of the sixteen colours:

(0) black (8) orange

(1) white (9) brown

(2) red (10) pink

(3) cyan (blue-green)  (11) dark grey
(4) purple (12) medium grey
(5) green (13) light green
(6) blue (14) light blue
(7) yellow (15) light grey

(5) when you have completed your design, take each of the 9
main squares in turn and work out a pair of DATA lines for each.
The pair of lines will contain 48 numbers altogether, one for each of
the smaller squares. Run along the top rows of the large squares
from left to right, writing down the number of the colour each small
square contains. Continue in this way to the second row, and so on
down to the bottom row. Repeat this for each of the 9large squares.
In the end, you will have 18 DATA lines to replace lines 5000 to 5170
of this program.

The tune can be changed by altering the values in lines 6000 to
6040. The values are in threes

Low Frequency as in Appendix M
High Frequency} of the 64 User Manual.
Duration

You can adjust the tempo by altering the ‘100’ in line 4040 to some
other value. You also need to alter the maximum value for J in line
510 to the number of notes in your tune.
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Cops and Robbers
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This is a game for two players. One player takes the part of the cops,
while the other takes the part of the robbers. The aim is for the cops
to chase the robbers through a city and to try to catch them before
they escape to their hideaway.

The streets of the city run north to south and east to west. The
cops have the advantage of a faster car, but they must obey the
traffic laws. Atintersections, they may only go ahead or turn left. No
right turns or U-turns are allowed. The robbersignore all traffic laws
so, although their car is slower than the cops’ car, they are better able
to manoeuvre.

You can choose the speed of the game. At its fastest, it is a hair-
raising chase, through the streets. Played more slowly, it becomes an
interesting game of strategy.

s R e

How to play

The player who is taking the part of the robbers sits on the left, the
other player on the right. When asked to select the speed of the game,
key in any number between ‘1’ (the slowest) and ‘10’ (the fastest).
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Then press ‘RETURN’. The screen displays the street grid. The
intersection which is displayed in purple is the location of the
robber’s hideaway. This is randomly placed in the central region of
the top half of the screen. The cops’ car is blue, and appears at the
bottom right corner. The robbers’ car is red and is at the bottom left
corner. Both cars are pointing north (to top of screen) to begin with.
When you are ready, press key ‘G’ and the game starts. Moves are
paced by the computer. The pacing is indicated by alternate tones,
like a police siren. It is the robbers’ turn to move when the higher
note is sounding. The robbers have first move. A turn lasts for as
long as the note is sounding. If you do not make any move during
that turn, you car is automatically moved one square forward. It is
part of the game to remember the direction in which your car is
facing.
Moves other than one square forward are made by pressing a key:
Robbers A turn left
S turn right
Z U-turn
‘space bar’ stop

Cops F3 two squares forward
F5 turn left
F7 stop

The effect of these keys lasts only for one turn. You can see that the
cops have the option of moving one square forward (no key-press)
or two squares forward (press function key F3).

Now the chase begins. The robbers must get to their hideaway
before they are caught by the cops. To catch the robbers, the cops
must come up from behind them and then move on to the same
square. Note that both cars must be travelling in the same direction.
If the cars are travelling in different directions, there is a head-on
crash and neither player wins. A skilful cop may be able to avoid a
crash by moving two squares forward, safely by-passing (jumping
over) the robbers’s car.

The game ends with escape (robbers win), capture (cops win), or
collision (a draw). The final display tells you the number of moves
for which the game lasted, excluding all moves when the robbers
were in the country. The display also shows the greatest and least
numbers of moves in the current series of games. You can score by
seeing who is the robber able to evade capture for the greatest
numbers of moves, or who is the cop who makes a capture in the
fewest moves. Players take alternate turns at being cops or robbers.
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Winning tactics

The balance between the speed advantage of the cops and the
freedom of movement of the robbers makes this an interesting game.
The cops should avoid having to change direction to the right when
they are near the edge of the city. Turning right involves repeated left
turns and this may take the car beyond the city limits, where is it all
too easy to get lost.

Moving off the screen gives the robbers a chance to escape from
view and to make their way stealthily to a point just outside the edge
of town which is close to their hideout. Then a quick dash takes them
safely home. The danger of this strategy is that a false move may
send the car off in the wrong direction. The robbers gain no
advantage by deliberately getting themselves lost, for moves are not
counted while they are off the board. The cops must avoid becoming
lost in the country at all costs, for this leaves the robbers free to make
their way to their hideout without opposition.

Keying in

The value of LM in line 20 is ‘1E6’, or 1 million! This is the initial
setting of the ‘least number of moves’ variable.
Control characters used are:

CLEAR: lines 50, 660, 770, 800

CTRL/2: line 50

CRSR DOWN: lines 50(2), 660(2), 700(2), 710(2), 720(2),
730(3), 770(2), 800(2)

CRSR RIGHT: lines 50(2), 660(2), 700(2), 710(2), 720(2),
730(4), 770(2), 800(2)

Unlisted control characters are:

C=/1: lines 770, 800

Program design

20-30 Setting variables, etc.

40-60 Inputting speed.

70-200 Displaying street, hideout and cars.
210-220  Waiting to start.
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230 Checking if robbers have been off screen for too long.
240 Re-entry point for each move.
260-280 Timed wait for robbers’ move.
290 Clear robbers car from screen.

300-330  Analysing robbers’ input.

340-430  Making robbers’ move and displaying it.

460-480 Timed wait for cops’ move.

490 Clear cops’ car from screen.

500-530  Analysing cops’ input.

540-630  Making cops’ move and displaying it.

650-660 “Robbers escape” message.

670-720  Calculating and displaying moves.

730-750  Inviting a repeat game.

760-780  “Robbers captured” message.

790-810  “Head-on crash” message.

1000-1020 Subroutine for preventing RD (robbers’ direction) from
exceeding 3.

1100-1110 Subroutine for preventing CD (cops’ direction) from
exceeding 3.

The Program

18 REM %¥% COPS ANMD ROBBERS X

20 G=1a24  H=S5S5S298 ' C=160:B=219::S=5427V2 LM
=1E6&

38 FOR J=82 T0O 24:POKE S+J.0:'HNEXNT

40 POKE S+24.15:POKE S+5.,18:FOKE S+6&6. 242
POKE S3280.5:POKE S3221.8: ' M=38:MC=a:FPOKE
S+3. 1

s IMPUT"IISeRBRISPEED <1 TQ 183> ;A%

50 L=11-VALCA*¥> : IF L<1 OR L>18 THEHN 59
TA PRINT"I" :POKE S2281.,7

80 FOR J=a TO 3999

S8 POKE J+G.EB

1983 POKE J+H.2

118 HMEXT

1200 HMY=INT<{RNDC1>¥21>+100

1380 HY=INTC(RNDC1>#%12>

1460 POKE H+HM+HYX40 ., <4

1589 RM=0:R¥=0:RY=24:RD=02

150 CM=8:CX=39:CYvY=24 ' CD=82

172 RP=950: POKE G+RP.,C

1868 POKE H+RP.2

198 CP=993%:POKE G+CP.,C

2@ POKE H+yCP., &

210 GET AfX:IF AX="" THEN 219

z2e IF AX<>UG" THEN 219

238 IF MC=31 THEHN MC=00:POKE S$S+4.&4%4:FPOKE

G+CP.FR:POKE H+CP.Q:GOTO 1560

2980 J=a:M=iM+1

258 FOKE S+4.64  'POKE S.135:FPOKE S+1.332:P

NOKE S+4.85
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&a GET AF: IF AfF="" AND J<20%L THEM J=J+
TGOTOD 258

B IF JI=2e%¥L THEH RM=1:1G0TO 2394a

=Zsea IF AF<C>"A" AND AF>"Z" ANMD AXC>»>"S" A
HD AF<>Y " THEM Z&a

298 POKE G+RP.B:POKE H+RP.O

=
39 IF AF="A" THEN RM=1 RD=FD+1:06C0SUB 14

VAR

Qg

318 IF AF="Z2" THEN RM=1:RD=RD+Z:0GOSiiE 10
aa

220 IF AF="S" THEM RM=1:RD=RD—1:G0O0SUER 19
ax

EF38 IF AL="  THEHN RM=0

342 IF RD=0 THEN RY=RY—RM

258 IF RD=1 THEHN RX=RX—RPM

358 IF RD=2 THEN RY=RY+RM

278 IF RD=3 THEHMN RX=RX+RM

8@ IF R¥=H) AND RY=H'Y THEHN &5

390 IF RX=CXx¥ AND RY=CY% AND CD<T>RD THERN 7
a3

40EB IF RX<O OR RX>39 0OR RY<2 OR RY>»24 TH
EM M=M+1: MC=MC+1:C0TO 440

4168 RP=RX+RY#*40

4288 POKE G+RP.C

436 POKE HYRP. 2

4408 J=0

450 POKE S+4.6494  FPOKE $.,30:POKES+1.,.25:FOK
E S+4.65

4@ GET AF: IF AF="" AND JIZOo#*L THEN J=J+
1:60T0O 458

47a IF J=20%L THEHN CM=1:GOTOD <490

48680 IF AFCIFCHRFC134> AND RFC>CHRIEC(I1IZ2D> A
MDD AF<>CCHRFC(13E6> THERN 460

498 POKE G+CFP.B:-POKE H+CP.Q

S8 IF CH=HXx ANMD CY¥=HY THENM POFKE H+CF.43
518 IF AF=CHRF(134> THEN CM=2: GOoSUR 1igd
Sz IF AF=CHRFC125> THEHN CM=1 :CD=CD+1 30
SUE 1190

520 IF AF=CHR$J{13<2> THEN CM=9

543 IF CD=8 THEN CY=CY%¥-—-CHM

558 IF CD=1 THEHN CH=CXx-CM

Sc@ IF CD=z2 THEN CY=CY+CM

Sve IF CD=3 THEHN CX=CXx+CM

S2a IF RM=CXx AND RY=CY AND CD=RD THEN 7
©

598 IF RHE=CX AND RY=CY AND CD<>RD THEN 7
20

S0 IF CHE<I8 OR CH>29 0OrR CY<e 0OR CvY>:24 TH
EN =40

S18 CP=CH4+CY¥#*40

aez2a POKE G+CF.C

538 FOKE H+CP. <

sS40 GOoTO 220

G568 POKE S53230.2:POKE S22381.,2

SEE PRIMT"IsRREROBEERS ESCAPE

Sve POKE S+4.,.64 :POKE S+24.3

szZa IF MMM THEN MM=M

S99 I LM>M THEM LM=M

voa PRIMT"XEERIGANE LASTED "M " MOVES"

Ti0 FRIMT"XREBRLONGEST GAME IS ".MM:Z " MOW

ES”

728 FPRINT"XERRIHORTEST GAME IS "iLM:" MO

IVIESII

i.’%‘b@ FRINT"XxmRERERFRESS SPACE BAR TO COMN
JIJE

4l GET AX: IF AF<>" " THEN 748

ToEa GOoTa 2o
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TEA POKE S2I2S0. G FOKE S3280. 6
T PRIMT"TINMMBBRIROBEERS CARAPTURED™
Teo GOTO S7Te

TS POKE S3280.2:POKE S3281.S
2080 PRIMT" CIMRICOPS AND ROBEERS CRASHED
HEAD—OM"

=1@ SOTO S7a

1008 IF RD>2 THEM RD=RD—4

191 IF RD<® THENM RD=RD+4

1aza RETIRHM

11@e@ IF CD>2 THEM CD=C-D—<

1119 RETURHM

Variations

You could add sound effects, such as squealing tyres when the cars
turn corners, gun-shots when the cars are close, and an enormous
crash when the cars collide. Lines 150 and 160 could be altered to
position the cars differently (or at random) at the beginning of the
game. CX, CY, RX and RY are the variables concerned. The limit
on the number of moves (MC) allowed to the robbers off screen can
be changed at line 230.
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Mind Over Electrons

Is it possible to communicate with a computer directly, without
using the keyboard or joystick or some other piece of hardware? Can
your mind, unaided by material connections, influence what goes on
inside the Commodore 64? Most people would say that this is
complete nonsense, but there are others who equally strongly assert
that it is possible. Here is a program to help put the idea to the test.

How to play

The program is based on choosing one from among ten of the
graphics symbols, such as the ‘heart’, the ‘disk’ or the ‘diamond’.
These are displayed across the top of the screen. Before this happens,
the computer asks if it is to choose. If you answer ‘Y’, it chooses a
symbol and will then ask you to guess which one it has chosen. Can
you guess correctly more often than you should by pure chance? If
you can, you are either able to detect what has happened inside the
computing circuits, or can predict what symbol will appear on the
screen before it has been displayed.

If you answer ‘N’ to the question it is you who does the choosing.
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You select a symbol and then try to make the computer select the
same symbol. If you concentrate hard while it is choosing, you may
be able to force it to choose the one you have decided on.

As soon as you have answered Y or N, the row of symbols is
displayed. A grey arrow, below the row, points to the one to be
selected. You can move this arrow along from symbol to symbol by
pressing the front ‘function’ key (key F7). Assuming it is the
computer which is choosing, try to guess which symbol it has
chosen, and move the arrow to point to that symbol. The computer
has already chosen a symbol and it is displayed on the screen at a
point to the right of the message ‘TRIAL#1’. You cannot see it
because it is coloured light grey and the background is light grey too.

When you have made your guess, press key FS. The colour of the
symbol is now changed to black, so that you can see it. If you have
guessed correctly, the computer adds to your score.

After a short pause, the symbol disappears and the message
changes to ‘TRIAL#2’. Choose another symbol if you like, or stay
with the same one; then press F5. There are 100 trials altogether, out
of which you would expect to get 10 correct by guesswork. If you can
score more than 15, you will be doing very well.

After the 100th trial, your score is displayed. The computer also
works out how likely it is that you could have got such a score just by
chance. If the score is 12 or less this is not unusual, but a score as high
as 15 normally occurs in only 1 in 10 (10%) of games. The chances of
scoring 18 or more by guesswork are only 1 in 1000. If you score 18
or more it might be taken to show that you really can influence the
computer’s inner workings.

If you answer ‘N’, the order of operations is reversed. The
computers waits for you to select a symbol. First you press K7 to
move the arrow to the symbol you are selecting. Then, you press K5
to tell the computer that this is the selected symbol. The computer
then selects and displays a symbol. Concentrate hard and you may
be able to ‘force’ it to choose the same one as you have already
chosen.

Keying in

Control characters used are:
CLEAR: lines 40, 60, 350

CRSR DOWN: lines 40(2), 60(2), 90(8), 350(2), 360(2). 430(2).
450(2)
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CRSR RIGHT: lines 40(2), 60, 350(2), 360(2), 430(2), 450(2)
CTRL/1: line 60

HOME: line 90

CTRL/2: line 350

Program design

40-50 Deciding who chooses.

60-70 Displaying symbols and the pointer.

100-210  The computer chooses a symbol at random: Q is the
random number, T is the screen code of the correspond-

ing symbol.
220 Displaying the symbol invisibly.
230-280  The user selects a symbol.
290 The symbol made visible.
300 Score increased if symbols are the same.
320 Symbol made invisible again, ready for next trial.
350 Displaying the score.

360-440 Working out the probability.
450-480 Inviting repeat play.
1000-1030 Subroutine to move the pointer.

Points of interest

If you play this game with the computer choosing first, the program
runs in the order in which it is listed. If you play it with you choosing
first, flag F is zero and several routines are taken out of order. It then
becomes a terrible example to programmers, with GOTO’s sending
the computer jumping backward and forward through the listing in
a most unbecoming manner!

The probabilities (or rather, percentages) worked out in lines 370
to 420 are based on a standard statistical test, usually known as the
‘chi-squared test’.

The program

12 REM Wk MIND OVER ELECTRONS Mok
20 O=m1024 : H=S3296 : 8=0+343 : R=H+343
40 POKE 353280, 15:POKE 3326861.,15

490 INPUT"IINBERICOMPUTER CHOOSES <(YAN>";A$
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5@ IF AS="%" THEN F=1

€2 PRINT"ImXdle > o » - > "
- - —+ .

70 P=161:POKE O+P.30:POKE H+FP.11

8@ FOR J=1 TO 180

59 PRINT " MNDOMNDATRIAL # ;J

190 IF F=3 THEM 238

110 Q=HMINTC(RNDC1O¥10O>+161

120 IF Q=161 THEN T=50

138 IF Q=165 THEN T=66

148 IF Q=169 THEN T=87

15@ IF Q=173 THEN T=88

168 IF Q=177 THEN T=~95

170 IF Q=181 THEN T=6&3

188 IF Q=185 THEN T=42

190 IF Q=189 THEN T=a1

200 IF G=19%4 THEN T=83

Z21@ IF Q=197 THEN T=91

220 POKE R, 1S5:POKE S.T:IF F=0 THEN 250

230 CET A%

24@ IF As$="" THEN 230

250 IF AS=CHR$C(135> AND F=0 THEHN 110

2E@ IF AS$S=CHR$C(135> THEN 250

272 IF A$=CHR$C136> THEN GOSUB 1000

280 0OTO 230

29@ POKE R.®

0@ IF P=Q THEN N=N+1

312 FOR Kwi TO 4080 :HNEXT

320 POKE R.,3

23D MNEXT

348 POKE 53280, 1 :POKE 33281.0

352 PRINT" sCIMBBISCORE : ";N; "OUT OF 1@e"

362 IF N<14 THEN PRINT"NMBBITHIS IS NOT U

NUSUAL " : GOTO 442

37@ IF N=14 THEN N=20

38 IF N=1% THEN N=1@

398 IF N=16 THEN N=35

408 IF HN=17 THEN N=2

41@ IF N=18 THEN N=1

428 IF N>18 FTHEMN N=.1

430 PRINT'"XDBBITHE PROBABILITY IS"iMN;"xX"

448 N=Q
4508 PRINT"MNBBFPRESS SPACE BAR TO REPEAT™
450 CET A$:IF AS<>" Y THEHN <4609

478 GOTO 3A

19082 POKE P+0., 32

1010 P=P+4: IF P=2@1 THEN P=161
1928 POKE G+P.,.38:POKE H+P., 11
1930 RETURN

Variations

Do not be tempted to reduce the number of trials. A hundred trials is
the very minimum that could possibly show any real effect. You
could reduce the number of symbols to, say, 4. Some of lines 120 to
210 would need deleting and some would need amending. The first
numbers in lines 360 to 420 should be altered to: 31,31,32,33/ 34, 35,
36,36. By ‘33/34° we mean that line 390 should be ‘IF N=33 OR
N=34 THEN N=5.



6
Nimble Thimble

This is a new version of the traditional game of Nim. Itis a game for
two players. Over the years, the game has been played in a variety of
forms. It can be played with piles of stones on the mud floor of a
straw hut, with piles of matches on the living-room table, or with
counters on a playing board. This version uses the Commodore 64’s
sprites to play with coloured thimbles on a delicately embroidered
cloth.

How to play

Firstly, the screen displays the playing cloth, on which is marked a
meandering embroidered path, leading to a ‘home’ at the bottom
right-hand corner. Three thimbles, coloured cyan (turquoise),
purple and green, are placed at random on the path.

The computer tells you whose turn it is to play. The first person
plays when the border of the screen has become brown. When the
border of the screen becomes pink, it is the second player’s turn.
When it is your turn, you must move any one (but only one) of the
thimbles one step along the pathin the direction of home. You make
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your move by pressing one of the three keys, ‘4’, ‘5’ or ‘6’ at the top of
the keyboard. These have the colours of the thimbles marked on
them, so you will know which to press. When you press a key, the
computer moves the thimble to the next step on the path.

Two thimbles cannot occupy the same position and thimbles
cannot jump over one another. The computer does not allow you to
make these illegal moves. When a thimble is moved on to ‘home’, it is
removed from the cloth.

The aim of the game is to be the last person to move a thimble on
to ‘home’. The name of the winner is displayed at the end of the
game.

To play again, press the space bar. It is fairer if players take turns
to play first.

Winning tactics

This is a game in which it makes for greater interest if you develop
your own tactics. If any more is said on this topic, there is a danger of
literally, ‘giving the game away’.

Keying in

Line 100 contains (O)s (letter ‘oh’s), not zeroes.
The control characters used are:
CLEAR: lines 20, 920
HOME: line 130
CTRL/4: line 20
CTRL/2: line 920
CRSR DOWN: line 920(2)

Program design

20-30 Setting initial conditions.

40-50 READing data into RAM for the sprites and user-
defined graphics.

60-70 More initialising.

80-200 Displaying the cloth.

210-320 Calculating a table in B%() to control moves.

330-360 Selecting random positions for the thimbles and
rejecting the selection if two thimbles are on the same
step.
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370-400 Displaying the thimbles.

410-500  Asking for input and checking that it is valid.

510-540  Calculating the coordinates of the new position of the
moved thimble.

550-610  Move the thimble sprites.

620-660  Detecting a thimble moved to home and preparing for
the next turn.

800-860 Move to ‘home’, made and registered.

870-910  Checking if last thimble.

920-960  Winning display.

970-990  Preparing for re-play.

1000-1010 Subroutine for building display.

1500-1520 Subroutine for switching on sprites which are still in
play.

2000-2020 DATA for sprites.

3000-3070 DATA for special graphics.

Points of interest

This program uses multicolour sprite graphics for the thimbles.
They all share the same design, and the two ‘multicolour’ colours,
but differ in their individual sprite colours. The pattern of the cloth
is built up from 17 special graphics designs, assigned to keys J to Z.
This accounts for the letters in D$, Es, F$, G$ (lines 100-120).

The program

10 REM ¥ NIMBLE THIMBLE Je

20 PRINT"W" :POKE 53280, 3:POKE 53281.2:FP
OKE 6&649.1

2@ POKE 3S52.48:POKE $6.48:CLR

:JEX‘FFOR J=12288 TO 123TO:READ X:POKE J.X:
ngiOR J=12368 TO 12TA3:READ X:POKE J.X:
60 POKE 353272. (PEEK(S327Z2>AND2Z40>+12

7O OG=1024 ' H=3535x96 : V=53248:DIM BXC(2.41>
88 FOR J=2 TO 962 STEP 40:POKE 0O+J.,10:PO0O
KE H+J.,.3:POKE O+J+1.1@:POKE H+J+1.3

S0 POKE G+J+34., 10:POKE H+J+34.,3:POKE G+J
+35,10: POKE H+J+335, 3: NEXT

100 D&="0OPSTOPSTOPSTOPSTOPSTOPSTOP"

1180 Es$="QRUVORUIVERUVARUVARUVYARUVAR"

12a F"g " NHI. H G’a " lfz (1]

132 PRINT" " :GOSURB 1000

i ggaPR INTTABCA1>FS PRINTTABC31 >0% : GOSUB
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139 PRIMTTAB(7>F$: PRINTTABC(7>GS$ :GOSUB 10

=)
iggaPRINTTHB<31>F$=PRINTTHB(31>G*=008UB
ége PRIMTTABC(7?>F$:PRINTTABC?>G# : GOSUB 10
180 PRINMNTTABC(31>F$:PRINTTABCI1 >0Gs

19@ PRINTTABC(?>"KLSTOPSTOPSTOPSTOPSTOPST
oP "

200 PRINTTABCT > "MNUVARUVARUVARUYARUVERUY
QR "

21@ FOR K=8 TO 35 STEP 7

220 FOR L=0 TO &

230 BHCOD.K+LOI=168:BH<1 ., K+L>=S3+I2KK /7 : BHC
2.K+L>=1

240 NEXT:NEXT

2580 FOR K=@ TO 28 STEP 14

268 FOR L=8 TO S

270 BHRCD.K+LD=80+32%KL : BXC2. K+L D> =0

288 HNEXT : NEXT

290 FOR K=7 TO 35 STEP 14

3060 FOR L=S5 TO @ STEP -1

310 BHCD.K+L+1D>=BR+32KC(S—L> : BXC(2, K+L+1)>=
2

3260 NEXT : NEXT

339 FOR J=8 TO 2

340 T<JI.@>=INTCRNDC1D¥29> : T<J., 1>=1

350 MNEXT

358 IF T<P.08>=T<1,8> OR T<C1,08>=T<(2,8> OR
TC2,8>=TC(O, 0> THEN 348

370 POKE 20408, 192 :POKE 2041 . 192:POKE 204
2,192

380 FOR TP=0 TO 2:POKE V+TP#Z.BX<O,T<TP.
@3> :POKE Y+TP%2+1.,.BXR<1,T<TP.,.B>>

3590 POKE W¥+16. (PEEKCY+16JANDC2SS—2TTP> >+
BHC2, TCTP., B> >%21TTP : NEXT : GOSUB 1500

400 POKE Y+28.7:POKE WY+37.,9:POKE VY+3S.1
POKE ¥W+39,3:POKE V+40,4:POKE VY+41.5

410 P=1:POKE S532680.9

420 GET A$:IF A$="" THEN 4206

430 TP=YALCA$D>—4

44@ IF TP<©® OR TP>2 THEN 420

450 IF T<KTP.,1>=8 THEN 420

460 TH=T<TP.@>+1

47@ F=@:FOR J=8 TO 2

480 IF T<J.@>=TN AND J<>TP THEN F=1

490 NEXT

sP8 IF F=1 THEM 420

510 HMS=BXRCB., T<TP,B@>>+BXRC(2, TCTP., @) >%256
S520 KF=BXCO., THN>+BX{(2, THN> %256

530 YWS=BXC1, TCTP.B>) : YF=BX<1., TH>

540 KD=KF—XS : YD=YwF—vS

=S50 FORJ=1TO20

S60 N=KS+HRD#JI /20

570 Y=INT(YS+YD¥JI /20> +ABSC10—I>—108

S88 Z=INTI(XR/2D6 : X=INT(HX—Z#256>

590 Z=CPEEK(VY+16>ANDC2S55—2TTP > >+Z%21TTP
600 POKE WY+TP#2,X:POKE VY+16.Z:POKE V+TP%
2+1.v

519 GOSUB 1500 :POKE Y+28.7 : NEXT

620 TCTP.O>=TH

630 IF THN=41 THEN 9S00

64@ IF P=2 THEN 410

650 P=2:POKE S3280.168

668 GOTO 420
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28 FOR J=1 T0O 10

810 TCTF, 1>=0:0C0SUEB 15800

820 FOR kK=1 TO 56 :HNEXT

20 TCTR.,1>=1:0600SUE 1508

848 FOR K=1 T0O 58:HEXT

8582 NEXT

scB TITP.1>=0:060SUE 1500

8¥y® F=1:FOR J=&@ TO 2

sge IF T<J.1>=1 THEHM F=8

8598 HNEXT

208 TI(TP.,.B>=42

218 IF F=8 THEHN <40

928 PRINT"IJ=200q" : POKE S3272.21

938 PRINTTABC18> "PLAYER NO. "iP: " LIMNS™
948 POKE Y+15.,0

958 POKE V., 80:POKE “+1., 188 :POKE V+2., 168:
POKE W“+3,180:POKE WV+<4.,240:POKE Y+35.180
268 FPOKE WVW4+23., 7 FPOKE Y+29.7 :POKE ¥+21.7
a7vye GET AFX:IF AFE<>" " THEHM 270

SI28 FOKE Y+21.0:'POKEYW+23.8:FOKE “+25.0
998 CLR:GOTO 20

19038 PRINTTABCT>DF  PRINMTTABCTIES®

18918 RETURHK

1220 RETURHKN

150 X=TC(D.,1>+2¥TC1.1>+4%TC=2,12>

1518 POKE V421,

1528 RETURHN

2008 DATA 2. 128.0.,10.150.,.0.,.42.,1538.,.08,42, 1
68,838,256, 172,808,554, 186,80, 29,228,089

221 DATA S55.116.0.29.220.0.55.115.8.,221
L 221.,8,119.119.0.,221.221.8.112.119.0
2028 DATA 221.221.0.,183.118.8., 173.,.218.0.
178, 17v0.0.17RA.,170.0.42.,168.80., 10, 1680.4
3800 DATA 195, 102.60.24.,.24.60. 102, 195,25
S.132,136.,1449., 168, 127,130,132

29018 DATA Z255.22,17.,.92,21,163,.685, 33,1221
3., 197,162,144, 1325, 132, 2355

3020 DATA 33.65.,163.21.9.17.33.255.,255. 1
28,128a1284134 137. 13, 132

39028 DATA 2355.,1.,1.,1.97.,145,17.,33.132. 130
> 138, 129, 128, 122, 123,255

30400 DATA 23.65,65,129.,1,1.1.255.,.8.80.,8.0

» 56,68, 120, 129

3OS DATA 8.0.8.,.0.4.,.2.,1.1.,128.128.64.32.
2.,8.8.0

3363 DATA 129.65.24.28.0.0.8.8.,.3.4.8.08.,08
SB.B.8

27v0 DATA 192,32, 15,16, 15,322,684, 128.,1.,2.
4,2,8,.5.4,3,8.,.0.0.,.8.,.0.,1&,322, 192

199

Variations

Let the player who moves the last thimble ‘home’ be the loser. It is
not too difficult to analyse this game and find a winning strategy.
Having done this, there is plenty of room in RAM for you to
program the 64 to play against you - and it will win!



7
Sandcastle

This is another game for the younger members of the family. Ifitisa
rainy day and you cannot get to the beach, you can build a
sandcastle with the computer. Of course, you must finish the castle
before the tide comes in.

How to play

When the computer asks “SPEED?”, press one of the keys ‘1’ to ‘5.
If you have not played this game before, press ‘I’. Pressing other
numbers makes the computer work more quickly. If you press ‘5, it
goes very fast. You will need plenty of practice to keep up with it at
speed 5. When you have chosen the speed, press the ‘RETURN’ key.

Now you will see the beach and soon will hear the sound of the
waves as the tide comes in. After the first wave has come in, you will
see a child on the beach. This is you, ready to make the sandcastle.
Look in the sky above the child’s head. Very soon, a number appears
there. As quickly as you can, find the key which has the same
number and press it, once. If you have been quick enough, the child
digs up a spadeful of sand and starts to make the sandcastle. The
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amount of sand dug up depends on how big the number is. The
bigger the number, the more sand is dug for the castle. But the bigger
the number, the quicker you have to be to press the key in time.

As soon as the child has dug up the sand and started to build the
castle, the number disappears from the sky. Then you hear another
crashing wave, as the tide comes in a bit more. After a short time,
another number appears in the sky at the same place. It may be the
same number as before, though it is more likely to be different. Find
the key which has this number on it, and press it once. If you are in
time, the child digs more sand and adds it to the pile.

Each time a number appears and you press the right key, the child
digs more sand and the castle gets bigger. Each time the number
appears the tide comes in a little bit more. This game is a race to
finish the castle before the tide gets to it.

If lots of big numbers (such as “7’, ‘8’ and ‘9’) appear in the sky, and
if you are quick when you see them, the sandcastle will soon be
finished. Then a brightly coloured flag appears on top of the castle
and the child stands proudly beside it. This shows you that you have
won.

If the tide reaches the castle before it is finished, it is washed away
and the game ends. Press any key to start the game again and try to
beat the tide.

Winning tactics

The bigger the number, the more sand is added to the castle. Try hard
to press the right key quickly when one of the bigger numbers
appears in the sky. Take care not to press any key twice, or to press
the wrong key by mistake.

Keying in

This is another program for parents, or an elder brother or sister, to
key in for the younger family members. It is quite a lot of work, but
the animated graphics and sound effects provide compensation for
the effort required. The ‘A’s in lines 160 to 200 are actually re-
defined as solid blocks of colour. They appear as a solid block of
white, and make up the clouds at the top of the scene.

Control characters used are:
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CLEAR: lines 20, 160
CURSOR DOWN: lines 110(2), 160, 180, 210(3)
CTRL/3: line 20

CURSOR RIGHT: line 110(2)

CTRL/2: lines 160, 280

CTRL/8: line 210

Program design

20-80 Placing codes for redefined characters in RAM.

90-100 Setting key variables.

110-130  Requesting speed input.

140-270  The initial display routine.

280-290  The first wave comes in.

300-380 POKEing colour codes, ready for the display of the
child.

390-400 POKEing spaces where the castle is to be.

410 to subroutine 1000, to display child digging.

420-440 Displaying a random number, in white.

450-470 Waiting a limited length of time for input.

480 the next wave begins.
490 to subroutine 2000, if answer is correct:
500 to end of game, if castle is complete.

510-540 Clear number and go to subroutine 3000 for next wave.

550-560 Delay, then return for next number.

570 Washing away the castle.

580-590  Waiting to play again.

600-660 Displaying the flag, with child standing beside castle.

1000-1020 Subroutine to display child digging.

1500-1520 A wave begins.

2000-2150 Displaying child throwing sand on castle, then add sand
to castle.

3000-3070 Wave display, with crashing sound effect.

4000-4120 DATA for user-defined graphics.

Points of interest

This program has 36 user-defined graphics. These are allotted to
keys, as in this list, where they are in order of screen code:
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1 (A) solid block of colour

2-7 (B-G) child digging

8-16 (H-P, with G) child throwing sand
17 (Q) flag mast

18-19 (R-S) the flag

20-26 T-Z) child standing by castle

27 () block with two wave designs
28 (£) block with one wave design
29 () crest of wave

30-36 ( -$) spaces, used for sandcastle

The spaces (except for character 32, which is the normal space
character and is reserved for use in the main display routines and for
clearing away unwanted graphics) are used for the sandcastles. They
are defined by placing zeroes in RAM from address 12528 to 12583.
The castle is a “pile’ of these spaces so arranged that the ones at the
top of the castle are those near the start of this block of memory.
Because these begin as spaces, nothing appears on the screen. It
retains its blue background colour. It is then only necessary to
POKE 255 into successive bytes (line 2050 to 2100) to cause these
spaces to be gradually transformed to solid blocks of yellow. As the
bytes are changed from ‘0’ to ‘255’, the corresponding area of screen
changes little by little from blue to yellow. In this way, the castle is
gradually built up.

If the player loses, a series of zeroes are POKEd back into this part
of memory (line 570) to convert the blocks back to spaces again, and
so ‘wash away’ the castle.

The program

18 REM ¥¥ SAND CASTLE #x%

28 PRIMNTY"IZFR" : POKE 5S5328S0.&:FOKE S3221.7:P
OKE S2.48:'POKE S56.48:CLE

380 POKE S5334., PEEK(SSE234>ANDESS (POYE 1.P
EEK 1 >AND251

48 FOR JT=12296 TO 123092 :FPOKE J.255: HEMT
583 FOR J=12384 T0O 12527 ‘READ = POKE J. -
ME>ST

£ FOR J=12522 T0O 12522 :FPDOKE J.0:MEXT
T FOR J=0 TO 79:+¥=PEEKJ{(S36322+J> FOKE 1
S84+J .M MEXT

88 POKE 1.PEEKJ1>0R4:POKE SE2324 . PEEK (SiE!]
34 >20R1

LB G=102494 :  H=55296 : S=54272 ' SE=G+320  R=12=2
sS3

1868 FOR J=80 TO 24 :POKE S+J.0:'HE~T: FOKE
+24., 15

112 I_NP'.JT "NRBRISFPEED <1-5S>ViL%®

(LY

a

]
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120 L=VALJLE> :IF L<6 OFR L5 THEM PRIMTYIZ
"I G0TO 119

128 L=&—L

148 POKE S3272. <PEEK(S3Z27V2>AMD2Z294gx+1=2
150 FOKE S3286. 2:'POKE S3281.&

168 PRIMNT"IDGH" : TABC1S> "AAAY (FRIMNTTRELLIZ?
TAARARARAY

172 PRIMNTTABRBC11>"AARARAAARR" FRIMTTAEC1IZ?
AARAARARAARA"

18 PRIMTTABCIZ> "AAAAAAARAY :FRIMTTAEC1IZ2>"
AARARAM"

1268 PRINTTAB(Z2>"AAAAY :PRINTTAERIZ > "AARAAARA
Hil

208 FRINTTABL<Z>"AAARAAAAAA[RY - PRINHTTARAEC-3> A
AAARARA "

218 PRINT " A"

2z FOR J=21 TO =2 STEPFP —32

22 FOR K=1 TO J

248 PRIMT"™ . NEXT

2568 FOR K=J+1 TO 40

28 PRIMT"AY S

278 HMHEXT MEX™

288 PRINT" 3" : GOSUE 1588

2960 SC=27 GOSUER Ioao

@ FOR J=8 TO 2

318 FOR K= TO 3

Zzee POKEH+512+ J+40%KK . 1

2339 HNHEXT :NHEXT

348 POKEH+3535Z. 7
. 32589 FOR J=0 TO 4

358 FOR K= TO 2

378 FOKEH+S47+J4+30%K .

QA HMHE~T : MEXT

298 POKEG+549 . ’:’9 CPOKEGH+SS2. 22 POREGHIZZR -
24 POKEG+5920, 232

408 POKEG+G627 .31 ' POKEGHS2S . 25 ' FOHEGH+G&23 .
36 POKEGH+G&2A. 35 : FOKEG+&631 - =1

4180 GOSUB 1000

428 POKEH+120. 1

43230 N=INMTCRHND<15>%1607>

442 POKEG+126. M+37

<458 J=a

450 F=9: CGET AFX

478 IF AF="" THEHM J=J+1:F=1:IF J-TJ10Q8%L
2AoCH+A1823 THEN 4S8

4382 GOSUB 1520

498 IF YALCAXL>=HMH AND F==2 THEM GOSUR Zaao
SE0 IF R<=12522 THEN Sa9

518 POKEG+1390. 32

S2a IF SC=27V THEHM ZZC=2Z28'SE=SE—4Q:G0o7Ti2 T3
=)

S33 SC==27

54948 GCGOSUEB 2Aod

558 FOR K=1 T0O 1902Q:HEMT

S IF SEXGHS40 THEN 4350

SV FOR J=12523 TO 12522:FOKE
1 TO S@:HEXT:MEMT

Ja:FOR =

S8 CET A% IF AFC-CHRIPFIOIZD THEHMH S22
59E‘l RESTORE -FRINT "I : F‘Dt"."“ SDREVE.21 GOT5
=a
SR POHKEG+SO9. 17 - FOKEH+TRA2 .. 4
m1EB POKEG+H4S52 ., 12 FOKEGH4783, 13 O EHA+9S3

4 POHFEH+470. 4
628 FPOKEG+IDSE.3

>

f"'-'_'HZl FOKFE H+S52. 1 POFNE G+355
L 3B2POKE G+Ee24. 32

N

PRPOEESYSS2 .
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ﬁVE G+3511.28:FOFKE G+351i:
CPOFE GH55D2. 22 FOME HAZ
DOFE C+35%21 .24 POFNE G+53

COHE S+4. IEC'PDHE C+i90.22: G0
POKE G+35532. CPOKE G+3554., T PORKE

N
'U 'UL"*':'UI\)'D

(=]
(S]]
< FPORE r'-0-3"3'-‘5---.. .
D18 POXE B+S23.5:  POHES+S324 . T
28 RETURM
SEa POHE S+5. 125 FOKE S+5. 198
Si0 POFKE S.214:POKE S+1.22 FOHE S+4. 125
SZE8 RETORM
aE FOEE G+351Z.2:'P3OKE S+5i1i3.32
oilE PORKE GH+5Sh2. 19 FPFOFKE G+3S532. 11 FPOE G+
4 .12
28 POKE G+5D92. 12:FP0OKE GC+ID53, 13 PiiE oF
3. 15

Ia FPOHEE G+8323. 1S

3 FOR J=1 T0O ZT2e:HEMT
FOR K=8 TO

IF RC12522 THENM Z1ag

= 2 IF R=12551 THEH R=R—&

2180 HHEXST

2319 POKE G+5132.32:POFKE C+51434.-.22

21zZ8 POKE G+552.3232:P0OKE G+3553.Z2:FPOME &+F5
54 .3

21328 FOKE G+532.22'FOoOHKE G+r5233.,9 ' FPOKE &+F5
p T

Z14@a POKE GH+&S33.&

21T RETURHN

2008 FOR J=0 TO =8

SS9l FOKE SE+J.22:FOKE H-GH+3E+J- 1

OB FOR K=1 Ta ZS8:pNEXMT

Ze2a POKE H-GC+SE+XJ. 1 POVE SE-J.TSC

=240 IF =28 THEHN FDOFE S+4. 122

=2EB5E HEMT

SIRSE POKE SE+32,35C:FPOME H-G+SE+J . 2

ZRTa RETURN

4008 DATA D.0.28,62. 2. 2. 21 . 2. 0. 2. 2. 5,89
JE.,2942. 4. 2. 2. 2.2,2:.2-:2.5

4010 DATA 132.562., 1929, 103, 176,222,225, 168.5
25,23, 12.115.299, 243182
426 DATA 32.32.32 32:02;0*;
4038 DATA 24.623.,60. 126, 125 &2
SRLRA.B.55. 196

12, 128.685., :5.-
4@58 DATA <4, 4. ;24,50 8.2 4,231, %
HF 252 8;1?: =
=2,

0]
)
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Variations

This program originated as a game but there are obvious
educational applications. Even as it stands, it could help teach a
child to match numerals. A simple extension would be to make it
display letters of the alphabet too. It could easily be adapted to
display a mathematical expression for evaluation, such as:

3+6

Sand is added to the castle if the child keys in the correct answer.

The range of delays provided by choosing the speed at line 110
may not give enough time for a child to work out the answer. In this
event, the value ‘1000’ in line 470 can be increased.



You are on a mission to strike at enemy ground targets. Their
territory is heavily defended by anti-aircraft weapons. Your mission
continues until you are eventually shot down - but, before that
happens, you must hit as many targets as possible. Dropping the
bombs at just the right moment is difficult enough. To have to weave
in and out of bursts of gunfire as well is liable to make you lose both
your concentration and your aim.

How to play

You are first asked at which level you wish to play. The level you
choose decides how heavy the anti-aircraft fire will be. Atlevel 1 itis
sporadic; you will have ample time to aim your bombs and to take
evasive action against most of the bursting shells. At level 10 you will
receive an intense barrage of fire. You are not likely to survive long
unless you are a particularly skilful pilot. ‘

Press ‘RETURN’. The screen clears to display an evening sky, and
you hear the drone of the bomber’s engines. Soon the bomber
appears on the left-hand side of the screen. You can gauge your
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speed by watching the trees rush past on the ground below. In the
sky above you see the flashes and smoke clouds from bursting shells.
If you fly into one of these, you are shot down. You change height by
using two of the function keys on the right-hand side of the
keyboard. Pressing key F5 makes the bomber climb, while pressing
key F7 makes it dive. If you climb to the top of the screen, you avoid
almost all of the gunfire, but bombing is more difficult from that
height. If you go too low, you will crash into the trees.

When the run first begins you hear a rapid bleeping. This is a sign
that no target is in range. Soon the bleeping becomes slower
indicating that you are on a bombing run. At the same time a number
appears at the bottom left corner of the screen. The number is ‘9’ to
begin with and counts down to zero, in time with the bleeps. Just
before the tenth bleep, when the number changes to zero, the target
appears on the right-hand edge of the screen.

To release a bomb, press key F3. You will hear the whine as it falls
and see the flash on the ground just below the bomber when it hits
the ground. You also hear the sound of it exploding. If it hits the
target, there is a bright flash, all around the screen.

The higher the bomber, is above ground when the bombs are
released, the longer they take to fall. They must therefore be released
earlier. If the bomber is near the top of the screen you may need to
press key F3 when the number is showing ‘2’ or ‘I’.

Sooner or later you are bound to be shot down. When this
happens, the screen clears and you are given the results of your
mission.

Winning tactics

Flying high is one way of avoiding the guns, but it is harder to hit the
target from a great height. A low-level attack makes aiming easier,
but a quick swerve to avoid a bursting shell may crash you into a tree
instead.

You can drop bombs at any time. It is worth while trying a few
practice runs, aiming at the passing trees. You can then gauge how
far ahead the target should be, for any given altitude of the bomber.
As you become more proficient, try to put every bomb where it
belongs — on an enemy target!
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Keying in

This program incorporates two machine code routines for moving
the trees, targets and shellbursts past the bomber at high speed. The
routines are loaded into memory from the DATA statements in lines
4000 to 4050. It is essential to get every number exactly right, for a
minor error can cause all kinds of strange things to happen.

Line 510 is very long. Use the abbreviation for POKE (‘P’ then
‘SHIFT’ with ‘O’) when typing in this line.

Control characters used are:

CLEAR: lines 20, 110, 600

CTRL/2: lines 110, 600

CRSR DOWN: lines 110(2), 600(2), 670(2), 680(2), 690(2),
700(2), 710(5) '

CRSR RIGHT: lines 110(2), 600(3), 670(3), 680(3), 690(3),
700(3), 710(2)

Program design

20-30 Initialising the most often used variables.

40-50 Reading sprite details into memory.

60 Reading the machine code routine into memory.
70-80 Setting screen width and memory size.

90-100 Initialising the display.

110-120  Requesting level.

130-140  Setting sound chip registers.

150-170 Intializing the display.

180-190  Setting sprite registers.

200 Setting the clock.

210-520 The main program loop.

600-660  Crash routine with visual and effects.

670-700  Mission details displayed.

710-730 Inviting re-play.

1000-1020 Subroutine for producing sound of explosion.

2000-2040 Subroutine for displaying exploding bombs with sound
effects.

3000-3010 DATA statements containing sprite details.

4000-3040 DATA statements containing machine code routine.
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Points of interest

The key to the interest of this game is its high speed. One machine
code routine takes care of scrolling the screen toward the left. The
other clears the column on the right of the screen before it is scrolled.
This column is out of sight, once screen width has been reduced to 38
column.

To make the operation of the main loop as rapid as possible, yet
keeping it in BASIC, frequently used constants have been assigned
to variables. Examples are GB and HB, the video locations for the
point on the ground just below the bomber. Two other examples are
U for unity (=1) and Z for zero. It is quicker for the micro to refer to
its table of variables to find ‘1’ and ‘0’ and other constants than to
convert them into their floating-point or integer equivalents every
time they are used.

The Commodore 64’s Programmer’s Reference Guide has a
section on ‘Smooth Scrolling’. This facility is not used in this
program as it is too slow. The book states that it is neccessary to use
a machine code routine in conjunction with this facility, yet
tantalizingly does not include any routines for this purpose. The
routine in data lines 4000-4020 can be used in smooth scrolling to
the left. As used here, it scrolls the whole of the 38 column screen,
except for the bottom 3 rows. To scroll the whole screen, alter the
‘22’ in line 4000 to ‘25'.

The program

1© REM ¥ BOMBING RUN ¥
20 PRINT"IV:T=0:U=1:Z=@: V=S3242:0=1024:H
=S5295  B=0: F=0:Y=0 ,

30 OB=G+852:HB=H+852: FF=80:G6S=06+879: GT=0
+961 : GF=G+80 : HF=H+80 : BHX=0

4@ FOR J=12288 TO 12323:READ »:POKE J,X:
NEXT

=0 FOR J=12324 TO 12350:POKE J.0:NEXT

60 FOR J=12544 TO 12617 :READ X:POKE J.X:
NEXT ‘

70 POKE T3270.PEEK(S3270>AND247 : POKE £49
1 :POKE B2,48:POKE 36,48

B0 S=S4272:FOR -Jm=@ TO 4:POKE S+.J.8:NENT
5@ Yw130:FB=0:BTw=3: BD=0

100 TT=0: BG=Q: Ag=""

110 INPUT"IDIeIBLEVEL <1-1@>" ;L%

120 L=VALCLS$>:IF L<1 OR L>1@ THEN 119
13@ POKE S+24,47:POKE S.,12:'POKE S+1.1:P0O
KE 8+6.143:POKE S+21.,7:' POKE S+23.1:PDKE
S+17., 1

14@ POKE S+4,129:P0OKE S+14,88:POKE S+15,
115 : POKE S+208. 248
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158 PRINT"I" POKE S32280.0:POKE S3281.6
168 FOR J=0 TO 1223 :POKE H+J.,2:MNEXT ::POKE
H+92&€1 ., U

170 FOR J=1 TOD 38:POKE G+3S8G+.J. 122 :NEXT
188 POKE 2040, 1922 :POKE VY+39.0

198 POKE V. 104 :POKE ¥+1.Y%:POKE “v+21.1
200 TI£="00022RA" : POKE &508., 128 L=L 20
212 E=RNDCUD : M=PEEK (Y+31 D>

228 POKE HB.Z

238 IF E<L THEN F=RNDC(U>¥7TEBO:POKE HF+F.7
POKE GF+F.42:G0SUB 10880

240 SYS 12586

258 IF E<.3 THEN POKE GS.S88

zZz6a IF B=1&5 THEN POKE GS. 160

2va IF E>.95 AND FB=Z THEN B=191 :FE=U:TT
=TT+U

2880 IF BA/10=INTC(B- 1G> THEN POKE S+18.65:
POKE GT.BA/10+47

298 POKE S+18.,&4: IF FB=UJ THEN B=B—U

3082 IF P=Z THEN FB=Z

3182 CGET A€:IF Af="" THEM 286

3280 IF AF=CHR$(134> AND BG=Z THEHN BHX=21
Q—Y : BG=: BD=BD+J: POKE S+20.248:0G0T0O 37a
338 IF A$S=CHR$<C<135> THEN Y=v-8

340 1IF A$S=CHR#C136> THEN Y=vY+383

358 IF Y<Z THEN YvY=Z

368 POKE WY+U.%w

3I7a Af=""

3868 IF BG=IU THEN POKE S+18.&4:POKE S+15.
1B3A+BHXA/2 : POKE S+18.65

3980 SYS 12544

498 IF BG=Z THEN POKE S+18. &4

418 IF PEEK<(V+31>=U THEN 2B

428 POKE H+F. B8

438 BHXX=BH:I—<4

4422 IF B=2 AND BHX=Z THEN GOSUEB Z000
4560 SYS 12584

452 SYS 12544

478 BHX=BHX—<4

4880 IF BO=IJ THEN POKE S+18.&4:POKE S+135.
1Z28+EPHX A2 : POKE S+18.&5

420 IF PEEKC(V+321D>=1 THEN S00

S8 IF B=2 AND BHX=Z THEN GOSUE 21000
518 IFBG=UANDPHX=Z2THEHNPOKEHE. 1 ::POKEGEB. 21
4 POKES+18, 64 BG=8: POKES+20., 2480 GO0sSUB14Gd

a
S28e GOTO 218
e PRINMT"IDoeDemBl' ; - POKE S3280.0:'POKE 53

281 .. 2:'POKE V+21.8

el FOR J=8 T0O 24:POKE S+J.,@0:NEXT

&2 POKE S+24., 15 :POKE S.200:POKE S+1.2:'F
OKE S+35.,13:POKE S+&6., 242 FPOKE S+4.129
&38 FOR K=1 TO 1358 :HMNEXT

&40 POKE S+4., 129

&5 IF Y2>2es THEN PRIMT"YOU FLERK TOO LOW
"1 G0TO &7a

668 PRINMT"YOU MWERE SHOT DOWN"

&78 PRINMT"XNREBBRIBOMBS DROPPED: " i BD

S80 PRINT"XHRERBRITARGETS HIT: ", BT

698 PRIMT"XREBEROUT OF "“";TT, "POSSIBLES"
voa PRINT"AEEREBFLIGHT TIME: ", INT(TIA &A>;
Y SECOMDS"

710 PRINT"XMMRERIFPRESS SPACE BAR FOR HNEX
T RUN"

2 GET Af: IF A" " THEHM 7za

F3a cGOoOTOo 9
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1988 POKE S+7.25:POKE S+38.1:'POKE S+12.15
cFPOKE S+13.240

1818 POKE S+11.129:FOKE S+11. 122

1920 RETURN

206 POKE HEBE.U:FPOKE GE. 214 :POKE S32s9.0
281 GOSUER 1900 :GOSUB 1990

228 BT=BT-+

Z22a POKE HEB. Z:POKE GE.,322:'POKE S32260.2
2040 RETURN

Sao DATA B8.,4.,.80.,.0.,.6.,.8.,.0.7.183.,128.7.128.15

23018 DATA 224 .7.248.224.7.2428.,248.,7.252.
255. 255,255,255, 255.255.8,243. 12

4208 DATA 1€2.0.133.,.251.1692.4.133.252.,16
2,1.169.,.22,170.177.251

48318 DATA 136,145,251 .2082.240., 12,24, 152,
105,41, 1682, 144, 241

4028 DATA 230,252,776, 13.49.220.251.,169.4
2,127,251 ..2a8.,. 219, 25

403 DATA 160.0.,159.4.,133.254%4.,162.,119.,13
Bi253.162.20., 153,32, 145, 253

4346 DATA Z202.208.1.96.24. 152, 1085.40. 162
144,241 .220.,254. 7. 54,49
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Breakaway

This is a traditional game with a difference. You play it against the
computer. The computer knows the rules of the game, but it does not
know how to win. At first it makes its moves entirely at random, so
you stand a good chance of winning. But, after you have played
against it several times, it makes good moves more often and bad
moves less often. It learns from its mistakes and takes note of its
successes. You may then find it much more difficult to beat it.

This simple game is a fascinating one in its own right. Played
against a computer which is capable of learning to improve its play is
a somewhat unusual experience.

How to play

As soon as the program is RUN you see the playing board displayed
on the screen. The positions on the board are black when vacant,
and coloured when occupied. The lines joining the positions show
you the way to move from one position to another. The computer
has a single piece, coloured purple. This can be moved one step
in any direction at each turn. The computer decides and makes
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its own moves. It is programmed not to cheat.

You have three pieces, coloured green, blue and yellow,
respectively. When it is your turn to play, you must move one of
these, but not more. Your pieces also move one step at a turn, but
may move only sideways or toward the top of the screen, not toward
the bottom. Pieces cannot jump over each other and cannot occupy
the same position. Play always begins with the computer’s piece (call
it the 64) in the central position, just below the top of the board.
Your pieces always start in a row near the bottom.

The aim of the computer is to move the 64 to the very bottom of
the board. Your aim is to prevent this and to corner the 64 in the
position at the very top of the board.

You are always the first to play. When you see the message “Your
colour” decide which piece you wish to move and press the
appropriate key:

Green key 6
Blue key 7
Yellow key 8

The colours are marked on the front of each key. Next you are asked
‘Your move?. Reply by pressing one of these keys:

Y diagonally forward left
U straight forward (up)

I diagonally forward right
H left

J  right

The program does not let you cheat! If you attempt an impossible or
illegal move, a message tells you about this and, after a brief pause,
you are able to try again.
You win if:
(1) you corner the 64 at the top of the board (cornering it in
other positions has no effect - it just misses that turn)

The 64 wins if:
(i) it reaches the bottom of the board
(ii) there is no possible move for you (for example, if all your
pieces have reached the top)
(iii) both players repeat the same back and forth move three
times in succession.
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Winning tactics

Plan your advance carefully as you close in on the 64. You may find
that it comes forward, forcing you to side-step for the lack of any
alternative move. Then it may escape toward the bottom of the
board and there is nothing you can do to catch it. Avoid moving
your pieces to the top of the board too quickly. Plenty of sideways
moves delay the time when all your pieces have entered the triangle
at the top and you lose the game. Even if the 64 escapes, it may make
a few careless moves and wander back to the top of the board again.
Be ready to catch it then!

Keying in

This program takes up a lot of memory, so the lines in the listing
have had to be typed with few spaces. The DATA statements
contain the information which direct the pieces as they move from
one position to another. If you find the pieces moving where they
should not go, check your typing of lines 4000 to 4050.

Control characters used in this program are:

CLEAR: lines 20, 1200, 1260

CTRL/2: lines 20, 1260

CRSR DOWN: lines 80(2), 1200(2), 1230, 1240(4)
CRSR RIGHT: lines 270, 1220(2), 1230(2), 1240(2)
CRSR UP: lines 280, 340, 440, 450, 550
CTRL/REV ON: lines 550, 900, 1170
CTRL/REV OFF: line 550

Unlisted characters:
C= line 1200 (after the Clear)

Do not leave out the spaces in the messages on lines 280, 340, 450,
550, 900, 1170. These are essential for the short messages to
completely overprint the longer ones. The symbols used in making
up the board (lines 80 to 220) are obtained by using keys ‘N’, ‘M’ and
‘-’ with ‘SHIFT’. The horizontal line used in H$ (line 30) is a shifted
‘C.
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Program design

20-270 Initialising and displaying the board.

280-330 Requesting your colour.

340-410 Requesting your move.

420-430 Finding your piece in array M%( ).

440-450  Checking for a valid move.

460-530 Recording your move in array T9%( ), checking for three
successive back-and-forth moves (64 wins).

540 Displaying your move.

550-560  Checking if you have no legal move (64 wins).

570-620 64’s move; finding 64 in array M%( ); checking if
cornered at top (64 loses) or elsewhere (no move).

630-700 Choosing a move and making it.

710-740  Recording move in U%( ).

750 If home (64 wins).

760 Three successive back and forth moves (64 wins).

900-980 Recording successful moves.

1100-1190 Recording unsuccesful moves.

1200-1240 Displaying results.

1250-1410 Preparing for next game.

3000-3110 Subroutine for picking out moves.

4000-4050 Board DATA.

Points of interest

This program uses an array called M%( ). The large numbers in the
array (see lines 4000-4050) are the screen locations of each board
position. The other elements of the array hold only small numbers.
Information about the computer’s moves is added to these: ‘16’ for
every move made in the current game, ‘32’ for a move in a lost game
and ‘64’ for a move in a won game. This information may be
extracted again by logical ANDing. Lines 630 to 670, together with
subroutine 3000 choose moves at random, but after applying certain
criteria (CR) in order to select preferentially:

a previously successful move (CR = 64),

a move not already made in the current game (CR = 0),
a move already made in the current game (CR = 16),

a previously unsuccessful move (CR = 32).

This scheme makes the computer more likely to select good moves
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and to avoid bad ones. This short program cannot be expected to
cope with all the intricacies of artificial intelligence. There are
several ways in which the 64 can win, and when it does win, it does
not know why! So it may be trying to win in one way when it ought
to be trying a different stategy. Against a strong player, the
computer may rarely win, so has no chance to ‘learn’ good moves. If
you want to teach it to win, give it a fair chance of winning first!

The program

18 REM *#% BREAKAWA'Y ##
20 PRINMT"IOA" : POKE 5S5S3280. &6 'POKE S3281.8:D
IM MXCD, 115, THCS.22> POKE &49. 1
30 G=1024  H=355239% - HE=" "
48 FOR K=1 TO 11
52 FOR J=a T0O 2
8 READ MX T, K>
78 HNESET HNMEXT
S8 FPRINT"XM"  TARBC1S2> " ~ I~
9280 PRIMTTABC17V>".~ | " PRINTTAEBC1&3 " -~ I
\ll .
198 PRIMTTABC1IS> " .~ 1 ~N" CPRINTTABC1LISS
H=¥
1180 PRIMTTABC14>" | I
128 PRINTTABC13>" 1 ~ I P
| I
I I

/

1380 PRINTTAB<14>"
148 FRINTTABC14>"
SO HF

1566 PRINTTABC<14>"
1680 PRIMTTABC14>"
178 PRINTTRBC145"
188 PRINTTABC14>"
SO>H*E

120 PRINTTABC(15> "~ 1 o

200 PRIMNTTABC1G6> "~ i o

218 PRINTTABC17>"~ | -~

228 PRINTTABC1S> "~ 1.~"

238 FOR K=1 TO 11

248 POKE H+MX (2. K>, MXC(G., K>

258 POKE G+MXJC(9S,K>.81

2668 HNHEXT

278 PRINT "k

22880 PRINT“"YOUR COLOUR™? v

29@ C$= LIl

3 GET CF*

318 C=VALJJCE>

320 IF C<s OR C>8 THEN 290

338 C=C—1

3480 PRINT"YOUR MOVE? M b

358 GET M$:IF ME="" THEN 350

358 IF ME="¥Y" THEN M=8:060TO 428

3ve IF ME£="U" THEN M=1:G0O0TO 4240

388 IF M$E="I" THEN M=35:060TO <423

98 IF ME="H" THEN M=4:6G0TO <4zZ0

400 IF ME="J" THEN M=3:060T0O 4z

4183 GOTO 358

32 kK=

G260 IF MXOQ..K><C THEN K=K+1:GOT0o 420

~ 1" PRIMTTABC1

I
I
i
1 ~ 1Y T PRINTTABC1
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GA@_ V=M, KIANDLS : IF V=g THEN FRINT NOT
POSSIBLE!ITI' (FOR J=1 TO 4600 :HEMT  GOTO =
=1

45E WEMEOM.EPANDLS  IFMX(O. Vo8 THER PRIM
TU"PLACE TAKEN NI FORJ=TO<49900 " HEXNT - GOTGO
=26

4sSa FOR L= TO 2

47E FOR J=5 TO 1 STEF —1

488 THLI.L>=TX<I—1.L>

S22 HEST

b =l TJ’-'.".’.I‘-B.-L.)=B

518 HEX

S22 D-f‘w—-.--;!“‘l"l SCMLEDDAMDLIS : TR (O .. D=

S IF TXRAIAZ2.D>=0 AND TXd(4.D>=0 AMD THO1.
D>=TH<C2. D> AND TX{(Z.D>=TX{(S.D> THEMH 39
S48 MXCa.K> =0 POKE H+M("k9 KD M., MO
SHEIANMDLIS=C: POKEH+MX (. MXM. K:AMND1S > . O
S50 F‘F‘IHT" SE4 T SE MOVE v
S50 FOR L=1 TO 2000 :NEXT ' K=1
Svea IF M&HECO, KOD<C>4 THEM K=K+1:
S2E IF K=1 AND MXda.z2>><4 AND
MO MAECD.42>4 THEN 11906

Soe IF' K=35 AND MX<9.2>><4 AND
MDD MXEID,2>>4 THEN 70

=aa IF K=7 AND MX{(D.4>><4 AHD
MDD MX<{B., 185324 THEHN 7Too

1@ CR=S4:600SUB 2000 IF WZ>O THEH &5.
S20 CR=8:G0SUEB 300a: IF W>xg THErH &5a

£330 CR=16:G0SUB 30083 IF WX THEMH 5o
&4 CR= 3._ SCOSUE 3o00a ’

&5 IF MECALHK>>E THEM Ss1e

SEQ MXCBD.K>=8:FAOKE H+MX(2.K>.a

ST MXECO . NMK>=4:: POKE H+I"1.'/'.(9a ME > . 3

E88 “=MX(R.K)AMD1&: IF =8 THEM MXJIR.krK>=M
iR K2+15

s98a FOR J=35 TO 1 STEP —1

¥Oa UXNCIo =X T—15

T8 MEAST

TR XA =Nk

T28 IF NkK=11 THEN 39584

742 IF UXCZ =HMHK AHND LUX{4>=HNK RArMHD UXJio=il
7“3 AMD UXC3>=UXCS> THEN o

TOR YMV=O0:FOR K=1 TO &=+ d@s kK> i MESRT

CIF O WN1E AND MExEJas 1 >4 THER ‘—'@D
TSR GOTO Z|80

S8 FRIMT"RXTHE 64 WIMS v

Q19 FOR J=1 TO 30900 : MEXT

228 FOR J=6 T0 %

Iz FC'F? L=1 TO &

S =MHELLLIIECIT+15AMD1S

Q50 IF W =17 (J) THERN ML . UXNCT+1 5 o=V+S4
S8 HMHEXT : NER-

ITA NViki=Vik+1

280 GOTO 1200

1198 FOR J=8 TO <%

FOR L=1 TOQ =&

&Y
[y
-
W]

1126 V=MXJ ,idX(I+1>>AND15

1138 IF W=UX{IT> THEN MXL.UXIJI+10o0=V+3232
114942 NEXMT

1156 HMNHEXM

11&ea Vi=Vi+1

1178 PRIMT"” ®THE &4 LOSES *

1188 FOR J=1 TO 320

1198 MEXT

12080 PRINT"IDd«ekl"

1218 POKE S32280.2:'POKE S3221.,13
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1228 FRINTYARITHE COMPUTER HAS WOKNY Wk Y5
AMES"™

1238 FPFRIMNT"REERIOUT OF " YFll+wl

iZ499 PRINT "SEhEEFFRESS THE SPACE BRAR TO
CONT IMUE"™

125a GET RAFE:IF A< v THEN 1250

1260 PRINT"IIA” : POKE S53280. & :FOKE S3221 .
127¥a FOR =1 740 11
1288 MECB. KD=0
238 NEXT

0]

1208 MXI(9.22=4 MX{(D.SO2= MXI{B, 2a=&:MxX{T
192>=7

131e FOR J=8 TO 5

1322 UZ(J)=EJ

13382 NEXT

i34 FOR J=1 TOQ S

135 F'OF" L=1 TO 11

13&5a =MZECT.L>AMND1 12 X=MX<J. L 2>AHD1S
137e IF: V=156 THEHN MX< J L>=X

issSe IF V=48 THEHN MIX{I.LO>=H4+Z2

iz3209 IF V=28 THEN MXJdIT.L>=49

14898 NEST - NEXT

i4iex GOTO 86

3Iga W=aAa -NK=0:FOR J=1 TO 8

38198 Y“=MX T, K>AMDCR

382a X=MXEJ{JT.KIANDL1S

38938 IF V=CR AND MX{O. x> =G THEHM =1
a4 NEXT

ZB5Ea IF kWi=a THEN RETURN

Secd R=INT(RNDC1>#2>+1

3IBvVa V=MXJR. K>AMNDCR

B2 H=MX IR, K>AND15S

Za2e IF VY=CR AND MXI@., x=>=G THEH HRHK=M=XJR
K>AMD 135

3iogoc IF HMHK=a THEN 23658

2119 RETURN

40068 DATA 0.90.,2.0.0.8.4.2.8,.92.0.,0.35.,2.,8
silL.E.8.0.,.29%

49016 DATA 4, 1.5.4.2,8,.02.0.3.2Z299.08,0.7.8.
3I.Q.a.&, 1,504

48028 DATA B.,2.8.6,0.,.0.0.80.0.494.8.,.3.3.7.
S,.49.10.8.,2.,49499

4030 DATA 8.4, 10.0.6,08,0.80.08.,.584.,.5.5.,08.9
S B,.6,11.0.0.694

440 DATA 6.6.11.10.8.0.,0.3.0.,899,7.,.7.8.
0,2.0,.0.,11.,6,704

40252 DATA 0.9.0.0.0.,108.0.0.,8.333
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Snipers

A keen eye and an accurate aim are the prime requirements for
beating the snipers. You are in your armoured vehicle stationed
beside a row of buildings. Snipers are firing at you from the windows
and doorways. There are walls and trees beside the buildings. These
provide more hiding places for the snipers. There are snipers in
unexpected places, too.

When a sniper fires you see the flash from the rifle. This is your
only clue to where the sniper is hiding. If you are quick enough and
aim your machine gun at the spot where the flash came from, you
can put the sniper out of action. But snipers are cunning and, if you
take too long to bring your gun to bear, the sniper will have taken
cover, and lives to fire again.

Sooner or later a lucky shot (unlucky for you!) penetrates your
armour and you have to give up the fight. Your task before then is to
silence all, or as many of the snipers as you can.

How to play

The level you choose decides how many snipers there are, and how
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quickly you have to be to put them out of action. As soon as the
display has been drawn, the battle begins. The gunsight (a white
cross) appears in the area of sky near the top left corner of the screen.
Move it by using these keys:

; up

/ down
Z left

X right

The keys have repeat action, so hold any one down to sweep the sight
across the screen quickly. You will hear the rifle shots and see the
flashes. Move your gunsight to aim it at a sniper. When your sight is
aimed at the spot where you saw a sniper, press the space bar, just
once. You will hear a burst of machine gun fire. If you fired in time,
the sniper will not fire from that spot again. Move quickly on to fire
at another sniper, for their shots are being counted by the computer
and the next shot may be the one that ends the game.

When the game ends, you are told how many snipers you hit, and
the record score so far.

Winning tactics

Go for the snipers in the windows and doorways first, for these are
the easiest to see and locate. It is much harder to see the ones in and
around the trees. At levels 8 to 10 you have very little time in which
to get your sight trained on a sniper. Unless the sight is very close to a
flash, it is hardly worth while machine-gunning it. Keep the sight on
the building at first, waiting to pounce on any nearby flash you see.
Incidentally, the snipers are scattered in a fairly random way, so do
not expect too find them in exactly the same places each time you

play.

Keying in
As usual, it is the DATA statements which need the most care.
Control characters used:

CLEAR: lines 40, 620, 750, 760
CTRL/2: line 40
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CRSR DOWN: lines 70(2), 630(2), 640, 660(3), 670(3), 770(2),
780

CRSR RIGHT: lines 70(2), 630(2), 640(2), 660(2), 670(2),
770(2), 780(2)

Unlisted characters used:

C=/2 line 620, 760

Program design

10-60 Initialising.

70-80 Requesting level.

90-170 READing DATA and using it to display the scene.

180-270 READing DATA to get details of all sniper positions,
then inactivating some at random, to leave a random
assortment active.

280 The gunsight.

290-370 A sniper fires.

380-520 Moving your sight.

530-610 Firing your machine gun and registering a hit, if any.

620-660  Display of score.

670-750 Inviting re-play.

760-790  Display when all snipers hit.

4000-4130 DATA for display.

5000-5030 DATA for sniper locations.

Points of interest

The display routine shows an easy way of building up complex
pictures on the Commodore 64. Solid blocks of colour (reversed
‘space’, screen code 160) are placed at each screen location by
POKEing. The DATA consists of pairs of numbers. The first gives
the number of blocks needed (N) and the second their colour (C).
The operation is done in a loop (lines 90-170), so ‘scanning’ the
screen and building up the picture.
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The program

18 REM #¥¥ SHIPERS ¥

20 G=10024  H=55296 :S=54272: DIM SX(Z.ca> P

NKE 49, 1 -POKE &50., 128 .

2@ FOR J=80 TO 24 :POKE S+J.0:HMNEXT:POKE S+

24,15 :POKE S.580:POKE S+1.4 - -POKE S+6.2Z24&

48 PRINT"IIA" - A=0G—1 : B=H—1 : SU=0

S0 M=R2:MH=3:Y=3:YY=3

&0 TIF="000000"

78 INPUT"XEBL EVEL <1—-18>" ;L%

sa L=VALJL#$*>:IF L8 OR L>18 THEN 348
98 POKE S5S3281.1:FOR J=1 TO Za9
198 READ HN

1180 RERAD C

12608 FOR K=1 TO H

138 POKE A+K.: 150

1483 POKE B+K.C

158 HNEXT

168 A=A+HMN:B=B+HN

178 HNEXT

1860 FOR K=1 TO &8

198 READ SXd8., K>

208 NEX-T

218 FOR K=1 TO 30—L3¥2

2280 J=INT(RNDC1>¥&12>

238 SX{1.,J>=1

24948 HNEXT

258 FOR J=1 TO &8

268 IF SX(1,J>=8 THEN SU=Su+1

278 HNEXT

288 POKEG+XX+40%¥Y.219

298 SP=INT<{(RNDJ{1>¥6a>+1

3Iva IF Sxdl1,.8P>=1 THEH 286

318 SXC2,8P>=T1I

320 POKE G+SX<C<(O.SP>, 174

3B POKE S+4., 129

348 FOR K=1 TO 30 :HEXT

358 POKE S+4., 128

358 POKE G+SXd(8.,SP>. 168

3I7TA SS=SS5+1

388 T=TI

398 GET A%

488 IF Af=" " THEHN 532

4168 IF AF="Z2" THEHN MX=Mx~—1

42 IF RAF="xM" THEHN XX=Kx+1

4380 IF Mx}<B THEN >XX=0

448 IF Hx39 THEHN XMHXX=329

45@a IF AF=":" THEHN YY=YY-—-1

458 IF Af="/A" THEN YY=YY+1

470 IF YY< THEMN YY=8

488 IF YY>24 THEN YvY=24

490 POKE G+X+403¥Y., 150

S8 M= Y=Y

S18 POKE G+X+40#Y.219

Sz2e GOoOTOo s

S538 Z=xK+40%¥Y

540 POKE S+1.2:FOR J=1 TO €2

5580 POKE S+4. 129

S68 IF SXCA., J>=Z AND TI-SX{(2. J><Sa0—4&%1L
THEN SXHC1l.J53=1:SN=SN+1

S7TA POKE S+4. 128 :POKE S+1.3

580 HMNEXT

5983 IF SM=SU THEN 7SsSa

S0 IF TI-T>25—L%2Z THEN 386
&18 IF sSs<158 THEN 230
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&2 PRINT'"I" :POKE 5S32280.5: POKE S3281.15
S38a PRINT"YA@eBRITHEY GOT YOU AT LAST! "
540 PRINT"XRERIBUT YOU HIT",;SHN; "OF THEM"
s58 IF SM<SH THEN SM=tHN

cEeld PRINT"AXEmITHE BEST SCORE IS"™ 3 SM
S78 PRINT"XMEmBREPFPRESS Y7 TO CONMTINUE"
s880 GET AF: IF AFX{>"Y" THEN =26

S92 FOR J=1 TO €9

TR SXdl..J>=a

T18 NEXT

v2a REZSTORE

38 POKE S32280. 14 :POKE S5S3281.6

T48 SSE=0:SH=0

TSSO PRINT"I" - POKE S3280. 14 :POKE S3281.6°¢
SOTO 38

7TEE PRINT I - POKE S3280.5:FPOKE S3231.15
TvEe PRINT"XRBRRLIELL DONE: ™

T8 PRINT"XmEBIFOL HIT ALLY ;S "SHIPERS"Y
9O GOTO &5

4080 DATA 1946.6,.2,.2,.2,&5.1.2.33¢ . &.4,.2.1.5
21, 2:.33.6,7.2,9.6,5-11.5.,&-.1.5,11. &

4@19 DATA 10.2.3.,£.2.59.2,6:4,11.4,5.2,5

2:.5,1.13,8.6€,1.2,2.8.2.2,2.8.1.2.2..&

4@2@ DATAHR 5-5;2;6:?.-11}2;6.-73.-5.-1;6;3.-13-
ELEBL. 2, 2.6 T,.5,.2,11,1.86.4. 5. 3,137 .&

49’-’@ DATA S.2.2:.6,7,5.7.,2.2:6,34.5.,2,12.7V

JEL1.2.2,8.2,2,2.0,1,.2.2,5,.7.5,1.2

4240 DATA 2.8, 1.2.2.80.,1.2,2.6.3.5,.2.,.132. 4

Gl 2.2,6.8,.2.2,.6,.7T,.5,1.2.2,.8.,1.2

40580 DATA 2,0.1.2.2.8.32.5.,.5.,12.2.6.3.,2.,1

S ELBL. 22,6, 7.5 T7T2:1,6.4,35

4268 DATA S, 12, 1.,.6.2,.2,1.,.02.3.2,.2.8,.2.2.2

S RLLL2,3.6L,E6,5,7 216, 4.5.5.12.1.6

4078 DATA 12.2.3.£8.5.,.5.1,5,1.2,2.8.1.2.2

B2, 1.2,1.6,4,5,5,132,1..6.1.,2,1..6.,1.2

488 DATA 1 A.2,2,5,.6.2,9.,2,6.1.2.,.2.9.1.

2,.2:0,1.2,2,.6,2,.5.5-13.,1.&. &€.2,.2.83

4096808 DATA 2.,2,.2.080.1.,2,.5.6,.2.9,2.6.7.,.2:49.

5.1.9.2,5,1,92,32.,.56.12.,.2.2.2,9.,2.4.,6

31068 DATA 1.92.2.6:1.,.9.,.3.6,18.2.2,.2. 4. 2.2

L. 3,2,9,8,1.9.2,8,1.,9,.3.8,.1.2,.2,0

41183 DATA S5.2.2.8.2.2,2,9.,4.,.2,2.8,3,2-4%.

8.1.9.2,.,2,.1.,9.,2.,28:1.2.2,8,5.,.2.2,80

41280 DATA 8.2,2,9.,4,2,2:8.2,2.4.2,1.9.2.

28.1.9.3.-8.1.2,2.8.5.2,2,8.8,2.2.9

4120 DATA 2.2.3&.7.,.2,.9.22.7

SO0 DATA 189.202. 223,231 .3804 . 3905. 2398, 2a

S.320.,355.375,.398.,411.42494 . 425, 423, 429

SA10 DATA 4324.445.472. 481 ..502., 530, S22, 54

A.,544, 545,548,542, 555,605 515, S19. 621

‘_;62@ DATA &4l .642, 645,664, 685 G52, S8 .. 57

BL,ETR.P2B.. 735, TS, Y2772, 7VEeT. ToS

SazZa DATA S02.802.813.2826., 850,860, 8&7 .31

5.9327.,.988

Variations

Altering values in lines 5000-5030 places snipers in different
positions. The numbers are screen positions, counting from the top
left corner along the rows. If you would prefer a longer battle,
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increase the number in line 610 from 150 to, say, 200. If you like the
pace of level 10, but can never move your sight quickly enough, alter
the 25 in line 600 to 30 or 35.

If you tire of street fighting, why not transfer the skirmish to a
jungle or even make it a naval battle? It is easy to redesign the whole
display simply by changing DATA lines 4000-4130, and amending
lines 5000-5030 to place the snipers in suitable positions.



1]
Nine Men Morris

Nine Men Morris is a traditional game. There are two players, each
with 9 pieces, or ‘men’, to move around the curiously designed
playing board. Although the rules are simple, winning a game is not
always as easy as it might seem.

How to play

The two players are represented by two colours, red and blue. Red
plays first. The border of the screen shows the colour of the person
whose turn it is to play.

The game has two stages. In the first stage, each player puts 9
pieces on to the board, one at a time. During this stage of the game
the screen colour is yellow. As soon as the board is displayed you will
see a question mark at the top left corner. This is an invitation to
place your first piece on that point. It is your turn to play. Press the
‘/” key if you want to put a piece on that point. If not, press the space
bar, to move the question mark to the next point on the board. You
can press the space bar as many times as you like until the question
mark is on the position you select. Then press‘/’. When you press‘/’
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a number in your colour appears at the point. This is your piece.

If you accidentally move the question mark past a point you want
to select, carry on pressing the space bar to bring the question mark
back to the top of the board again and then on to the point you have
selected.

During this stage of the game you should try to place three of your
own pieces in line. Three pieces are in line when they are filling the
three points on the sides of any of the squares, or on any of the lines
which run between the squares. When you place pieces in line, the
computer asks you to “TAKE 1I’. This means that you must now take
one of your opponent’s pieces from the board. Do this by pressing
the corresponding number key (1-9) at the top of the keyboard.

When each player has placed nine pieces, the game moves on to its
next stage. The screen becomes pale green at this stage, but the
border is coloured red or blue, by turns, as before.

You have to move your pieces, in turn, from one point to the next
vacant point. Pieces cannot jump over each other, and two pieces
cannot be on the same point. When it is your turn to play, the border
shows your colour and a message ‘PIECE’? appears. Select the piece
by pressing one of the number keys. If you select a piece that has
already been removed, or one that has no moves available to it
(because all adjacent points are occupied), your selection is ignored.
Select another piece instead. Then the message ‘MOVE’ appears.
Move your piece by pressing one of these keys:

U move up
H move left
J  move right
N move down

If by accident you have tried to make an impossible move, you are
asked to select a piece and its' move again.
You win the game at this stage in one of two ways:

(1) by blocking your opponent so that no moves are possible,
(2) by reducing the number of your opponent’s pieces to 2.

As in the first stage of the game, you should try to move three of
your pieces into line, so allowing you to take away any one of your
opponent’s pieces.

When the game ends, a message shows who has won and why.
Then press any key to play again.
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Winning tactics

In the first stage of the game, try to get your pieces in line as often as
possible. Pieces placed in the middle of the side of a square can be
used for three-in-line in more than one direction. At the same time
try to prevent your opponent from placing three in a line. When you
‘take’ a piece, avoid taking one that is already in a line of three.
Otherwise, your opponent can replace this with another piece at the
next turn, scoring three-in-line and taking one of your pieces.

In the second stage you can often move one of your three-in-line
pieces out of line and then back into line again at the next turn. This
can be a quick way to reduce your opponent’s numbers. If you have
few pieces left, keep them close together and try for three-in-line as
often as you can. If you have many pieces it is usually better to
spread them widely over the board, so as to reduce the number of
moves available to your opponent and eventually block your
opponent completely.

There are some situations, particularly when both players have
few pieces left, in which there is a ‘stalemate’ and neither player can
force a win. The computer is not able to detect such a situation, so
players must agree to a draw, press the ‘RUN/STOP key, and then
key in ‘RUN’ to play again.

Keying in
Control characters used are:

HOME: lines 30, 50

CRSR DOWN: lines 50, 180

CTRL/5: line 60

CTRL/REV ON: lines 60, 70(3), 80(3), 90(5), 100(5), 110(6),
120(2), 140(5), 160(3), 180

CTRL/REV OFF: lines 70(2), 80(2), 90(4), 100(4), 110(5),
120, 140(4), 160(2)

CRSR UP: lines 460, 540, 630, 1080, 1120

CTRL/3: line 900

CTRL/7: line 910

The messages ending in the reverse disk (CRSR UP) are all six
characters long, excluding the disk. Note the semi-colons after the
messages in lines 900 and 910. Without these the display will be
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spoilt. Remember to type the ‘%’ for every occurence of array M %( ).
If you forget this, or type ‘¢’ by mistake, you will almost certainly get
an ‘OUT OF MEMORY’ error when the program is RUN.

Program design

10-40 Initialising.

50-180 Displaying the board.

190 Re-entry point for each move of 1st stage.

200-320 Placing a piece.

330-350 Looking for 3 in-a-line; return for next move.

360 Re-entry point for each move of 2nd stage.

370-450 Is player completely blocked?

460-530  Which piece to move?

540-660 Requesting and executing move.

670-680 Looking for 3-in-line; return for next move.

690-740  Final routines.

900-910  Subroutine to change player at beginning of each move.

1000-1200 Subroutine looking for 3-in-line, and supervising the
‘take’.

2000-2080 Subroutine to find a 3-in-line.

2500-2520 Input subroutine.

4000-4070 DATA for array M%( ).

The program

18 REM 6% NINE MEN MORRIS d#¥

28 G=10249 : H=535296 : B=53280 :: S=53281 : DIM MX
CE.249402,PXRC2,:9>2,. AF (2> :POKE 649, 1

38 PRINT"II" :POKE B.2: POKE S.7

480 FOR K=1 TO 24 :-FOR J=8 TO & -READ MXJ{J.
K> :NEXT : NEXT

58 M=2:PRINT"IDq"

S8 PRINTTABC1OD)> "38E — r —
TA BSf="HIm =i-. HI” PRINTTA
BC12O>BS :PRINTTABC1O0>B*®

860 PRINTTAB(1>" 4 |m A r + I =R
L

90 CH="3|M - i =i HRHiI" PRI

NTTRECIBO>CFHF PRINTTABC18>C*
1869 PRINTTABC1OG>" AW A= Ar——= Hi

- Al

110 DEF="MNR|m= A |- - A .- Him Havc

PRINTTABLC12>D¥ : PRINTTABC10>D¥ .
120 PRINTTABC1O>"A+—+——m A"

1380 PRINTTABC1O>DS$ :PRINTTABC18>D*
140 PRINTTABC18>" AIM AW Q= =i
- -
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1352 PRINTTABI1>CH: PRINTTHB(I@)C$

1£8 FRINTTABC1G>"RA 1M - — - =
lll

178 PRINTTABC1O>B®:: PRINTTHB(I@)B$

188 PRINTTABC1O> " A" ia¢
199 GOSUB 9900

28 POKE B, 4%M—2

z18 IF P=18 THEHN FP=1

228 K=a

239 K=K+1:IF K=25 THEHN K=1

248 IF PEEK(G+MXC(S,.K>><186 THEN 238
258 POKE G+MXC(S.K2>.191

s GET A$:IF A%x="" THEN 268

27¥® IF A$=" " THEHN POKE G+MX{S.K>,.MHE{G.-K
> :GOTO 2380

2ea IF AfK="" THEN 300

29a GOTO 260

200 POKE G+MX{S.K>».P+176&

3182 POKE H+MX{(S5, K>, M¥kd4—-2

220 MRB.K>=P+18%¥<{M—1> PX{M.,.P>=1

338 GOsSUR 1900

248 IF F7=7 THEHN &308

253 IF NOT<C(P=9 AND M=2> THEN 190

3E8 POKE S.13:060SUEB 9S00

27a FB=1

FE2a FOR K=i TaO =4

2280 MM=MX{A. kK>

48368 IF MM=a OR MM>18 AND M=1 0OR MM<1ia AN
I M=z THEN 44946

4ia FOR J=i TO 4

4280 IFMXEXCTI.K>?Z20 AMD MHECQ. MACT KD 2=8 THEHM
FB=a

4383 NEXT

44 NEX< T

45a FPOKE B.494%¥MM—=2:' IF FB=1 THEN 7719

4580 PRINT"PIECE?I

447G GOSUR 2509

428 IF PXHXIM.AXX>1 THEN 470

490 K=

S8 IF MAB.K>3<>A+10#(M—1> THEN K=K4+1:G0d
T So2a

Si FP=1:'FOR J=1 T0O 4:IF MELT.K><>0 A[AND

MEIBA, MAUCT.K2>=8 THEN FB=A

S28 NEXT

5368 IF FB=1 THEKN 4

S48 PRINT"MOVE? 1

55 GET A% : IF Af="" THEN 358

Ssa IF AL="U" THENM D=1:G0T0O Sia
S7¥@ IF Af="N" THEN D=2:G0T0O <16
S68 IF AK="J" THEN D=3:60TQ0 &1a
S22 IF Af="H" THEN D=4:060TO &1

s2a GaTo 558

i IF MXC(D.K>=8 THEN 46

28 IF MXCa.,.MX<CD. K)J<}B THEN 4=

38 PRINTY

S48 POKE G+MXC(S., K. MX(E, K> : POKE H+MX(S.K
> .4

558 FOKE G+MX(S,MXCD.K2232,A+176: POKE H+MX
CS.-MAECD, K>3> . M¥kd4—-2

EE6E MAEI(O.KO=0 MEIA, MEID.K>>=A+10¥M—-15:F

s7Te GO0SUB 1004
=38 IF Fr<y THEN 3508

87 PRINTYY REMOVED — YOU WIN
Taa cOoTO T2
A PRINT"RLOCKED — YOU LOosE"™

15
zo As=""
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Foe GET AF: IF ARAE=T" THEN 730

T4 P=0:POKE =Z.7:G07T0 S

S=53 F‘l‘lTDSSQ

S IF M= THEN M=1:MX=2:PRINMTY"MSM"; :P=F+1
cRETURM

B[ M=Z MX=1 :PRINMNT"E&E"; - RETURN
1298 FT=a

1816 FOR K=z TO 23
1228 IF MXC1.K>=8 0OR MX<

123 PA=1:0G0OSUB 2200

1948 IF MEC3SLKI= OR MXECH,.HK>=8 THEH 18650
105a PA=3:0G0SUB 2000

18£8 HEXT

178 IF FT=8 THEH RETURN

12880 PRINMNT"TAKE 1717

1298 GOSUB 25600

(2. K =8 THEMN 109

1198 IF PXxXIMX.A>=1 THEHNH 1122

1119 GOTO 1099

1126 PRINT®" M b

1130 FHEIMM.A>=Z

11460 FOR K=1 TO 24

1158 IFMXC, K>=RA+18%¥ (Mx—15> THEN MXJ{O.K>=
A:POKE GH+HMXJIS.K>2, MEIS, K2 POKEHAMX (S, K> - 4
11&e8 HNEXNT

117Ve FPr=aa:FOR JI=1 TO =

1128 IF PXIMHN, JTr==2 THEHN F7V=F7+1

1198 HMHEXT

12aa RETURN

298 IF MX(B.K>=0 0OR MX{Q,MXIPA.K>>=a Ok
MHRCB .. MXCPA+1 K> 0=88 THEN RETURM '

280180 FM=0:IF MXdE.K>>18a THEH FM=FPM+1
2020 IF MXEX@,. MEXIPARL.K>>>18 THEN FM=FPM+1
2a380 IF MXa,. MEXIPAR+1.K>>>18 THEM FHM=FM+1
ZEe40 PP=FP+1Q%<M—1>

ZR5SEB FRF=0:1IF MX{(O.K>=PP OR MX<{O.MXIXIFA., K>
»=PP OR MX{Q.MXAXIPR+1.K>>=PF THENH FF=1
Zasa IF M=1 AMD FP=1 AMND FM=8 THEM FT=1
ZaFva IF M=zZ AMD FP=1 AND FM=3 THEN FT=1
Z2esa RETURH

2Taa GET AX: IF AL="" THEM 2588

251ae A[A=VALCAE:  IF A<B8 0OR A9 THENM 2506
2T52a RFRETURN

4228 DATA 2.0, 108.2.90.,.96.240.8.8.5,3.,1.35
S242.8.,.8,15.0.,.2, 198. 238

4612 DATA 8.0.,11.5.08.,.213.240.,.0.2.8.6.%.4
12.219.0.0.,14.0.5.,225.,238

4zZa8 DATA 0.8, 12.8.B8.336.242.2.,.5.,.8,.2.,7.
39.241.0.2,13.0.,.8.,342.238

428 DATA B8.1.22.11.0.450.235.8a.%4.,12.12.
12, 453.212.:.0.,.7.,15.0., 11,456,243

42483 DATA 2.,9.18.14.8.362.,235.2.6.21.-15.
123.4585.212. 0. 32.24.8, 14;468;24.‘3

452 DATA B, 12.0. SETEL.Z22T.8.8,28.18.
16.572.242,80.12. 8.0, 1?.- o882, 253

48 DATA 0.11.0.208.,0.&693.237 ;(-3,17‘,2'3,21
S1R2.6822.219.8.14.,0.,.Q0.28., 7A5.,. 25

4A7E8 DATA 0., 10.08.,.23.a.810.237 GJ;z.EJ B, 2% .
22.819.241.,.0.,15..8. 0., 23.,32S. 2._;3

W N

[
o
@

-
-
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Ball Maze

Steer the ball through the maze from beginning to end, without
letting it drop into one of the holes. It needs a steady hand and quick
reactions but, given a little practice, it can be done.

How to play

The outline of the maze begins to build up on the screen as soon as
you RUN the program. Then the holes appear. These are
represented by black disks, except for one at the bottom right-hand
corner of the maze, and this is coloured blue. This is the hole to
which you have to guide the ball. The ball appears as a red disk at the
top left-hand corner.

The tilt indicators appear along the right side of the screen, and
along the bottom edge. The centre of each indicator is marked with a
purple star. The idea of the indicators is that they show you which
way the maze is ‘tilted’ and by how much. This helps you control the
direction in which the ball rolls and the speed at which it travels.

The maze is tilted by pressing one of these keys:
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Z tilt to left

X tilt to right

;  tilt away from you (toward top of screen)
/  tilt toward you (toward bottom of screen)

The keys have repeat action so the longer you hold one down, the
greater the amount of tilt.

You need to press the X key to start the ball moving to the right,
but do not press it for too long, or the ball may gather speed and fall
straight into the first hole. Watch the pointer on the bottom tilt
indicator and judge when you should press key Z. One point to note
is that when you are trying to run the ball in one direction (say, to the
right), the maze must not be tilted strongly in a direction at right
angles to this (i.e. up or down). If the ball is not free to move in the
direction in which the maze has a steep tilt, it ‘jams’ against the wall
and cannot move.

When the ball falls into any of the holes (except the blue one), you
hear a sound effect. A moment later, the ball reappears at the top left
corner, ready for another try. The game is being timed, and when
you eventually run the ball into the blue hole, you will be told how
many minutes you have taken. Press any key to return the ball to the
beginning again for another attempt on the speed record.

Winning tactics

Anticipation is the key to success in this game. As the ball gathers
speed, tilt the maze in the opposite direction to slow it down and
prevent it from running into a hole ahead. You will find that,
whenever you alter the direction of tilt, a single key press takes it
back to ‘zero tilt’ immediately and then gives it a slight tilt in the
opposite direction.

It is possible to make use of the jamming effect of excessive
crossways tilt. Applying this suddenly may often bring the ball to a
halt more rapidly then trying to reverse the direction of tilt. Itis also
useful to be able to make the ball motionless for a few moments,
while you plan how you intend to negotiate the next awkward part
of the course.

Keying in

The design of the maze is contained in lines 4000 to 4200. Make



Ball Maze 73

certain every ‘1’ and ‘0’ is correct, otherwise the paths ot the maze
may be closed across, or there may be gaps in the walls, makingit too
easy.

Control characters are used only in line 40 (CLEAR) and line 720
(HOME).

Program design

20-40 Initialising.

50-350 Displaying the maze and tilt indicators.

360 Starting the clock.

370-380 Re-entry point for each calculation: clearing tilt pointers
from screen.

390-460 Reading keys, calculating and displaying tilt.

470-490  Calculating the next position for the ball.

500-570  Finding out if the ball is free to move to this position,
and what would happen if it went there.

580 Moving the ball (unless already down a hole).

590-600 Preparing for next move.

610-700 Ball falls down a hole (sound effect and return ball to
start).

710-810  Ball falls down final hole (triumphant chords and
display time).

820-860  Inviting replay.

4000-4100 DATA for walls of maze.

5000-5010 DATA for positions of holes (except the blue one).

Points of interest

Before the maze is displayed most of the screen is covered with disks
(line 70). These are white disks on a white background, so are not
visible. To display a hole it is then necessary only to POKE the
colour code (for black or blue) to the corresponding address in
colour code RAM (lines 320, 340). The ball is made to appear by
POKEing the corresponding location with the code for light red
(line 350). Moving the ball is easy. All that has to be doneisto POKE
its current location with the code for white, and its new location with
the code for light red (line 580). It disappears from one spot and
appears at another, so giving the illusion of motion. The presence of
holes and walls ahead of the ballis detected by PEEKing locations in
colour code RAM (lines 500 and 520).
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The program

18 REM %% BALL MAZE #%

20 5G=1024: H=SS529c  A=0 : B=H  HX¥=H+339 : Hr=H+
S519:KN=156:C=3

30 POKE S50, 128:X=1:%=1:MM=1:HMHv=1:S=53427
2

40 PRINT"II" : POKE S3280,3:FOKE S3281.1

S® FOR J=1 TO 37

6@ GI=G+J: HI=H+J: FOR K=1 TO 21

7O POKE HJI+40%K. 1 :POKE GJ+40%K.S1

80 NEXT

2@ POKE HJ.C:POKE GJ.W:POKE HJ+S8@.C:FPOK
E GJ+880., !

1968 PDOKE HJ+920, 1 :POKE GJ+920, 320 :FPOKE GJ
+950 . 1 POKE HJI+260.,C

118 NEXT

120 FOR K= TO 960 STEF 498

130 POKEH+K, C: POKEG+K , W POKEH+K+38, C: POK
EG+HK+38. W POKEH+K+39 . 1 : POKEG+K+39., 31

1480 NEXT

150 FOR J=920 TO 928:POKE H+J.,C:FPOKE G+J
- b NEXT

1680 FOR J=958 T0O 959:POKE H+J.C:POKE G+.J
AL NEXT

178 POKE H+39.C:POFE G+39.W:POKE H+72,C:
FOKE G+79,k:POKE H+999,C:POKE G+999,
1868 POKE HY.,4:POKE G+939.42

190 POKE HX.4:POKE G+519.42

2ea FOR J=0 TO 2

Z1e@ READ A%

2z MN=41

23a FOR K=1 TO 37

24@ IF MIDS<A$.K.1>="0" THEM 250

250 POKE B+N.C:POKE RA+MH.W

268 MN=N+1

270 NEXT

288 A=A+4@: BE=B+48

29a MNEXT

308 FOR J=1 TO 28

Z1@ READ M

320 POKE H+M.O

B3O MEXT

348 POKE H+877.6:FPOKE G+S877T.S1

FSA POKE H+41.1Q

358 TIF="000000"

378 IF AMCIe THEN POKE HNX+AM. 1

32@ IF AY<>@ THEM FOKE HY+AT&4@. i

F9@ CGET A%$:IF AF="X" AMD AM<A OR Af=-Z°
AND AX>0 THEN AXx=o0

48@3 IF Af='"; AND MC18 THEM RAHE=AM+1
416 IF Fi:’:-""" AND AXI—16 THEM AA=As—1
4z2a IF AfF="/" AMD AY<e OR [RA%x=";" A[ArHD AY
a THEHM AY=Aa

42/ IF AF="" ArND AY<i® THEMN AY=R%+1
443 IF AFX=";" ANMD AY>—12 THEHMH f[Y=Ff[RY—1

450 IF AXCIZa THEHMN POFKE HM+FRM. 4

4682 IF AY<>a THEHN POKE HY-+AY%30. <

47E NVHE=WHARMMED VY=Y AAY RS .
486 IF ABRSIVHEIZ1IEO THEN HNMX=M+1#MSGMOWHMD Ve
=8

498 IF ABSIVYIZ10 THEN NY=sP+1#SGH WYY D @ iy
500 CH=PEEK (H+NXM+7Y¥40>AMNDT

Sia CY=PEEK (H+X+MY¥103AMHDT

S28 CZ=PEEK {H+HMNM+MNY*40>ANDT
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S20 IF CH=0 0OR CY=0 0OR CZ=; THEM Sic
S54@ IF Cx=2 THEHM VM= :HMHM=3
SS8 IF CY=32 THEM VWe=0: M=
SEE@ IF CZ=2 THEN WVHE=60:WY=6: MR=>38: tHY=7T
578 IF CH=& 0OR CY=s THEM 714
S20 POKE H+X+40%'7, 1 POKE H+HMHM+ca@E@iHT. 19
530 H=NX:Y=MNY
£ GOTO 2743
518 FOKE H+M+4038Y. 1
2 IF AXCIA THEM POKE H»&+AM. 1
eza [F AYC>a THEHN POEKE HY+AY®40., 1
S48 FOKE S+24. 15 :FOKE S+4.17:POKE S+&. 15
TPOKE S+5.9:POKE S+&6.68
&S FOR J=1 T2 S2
ESEA F=4200+JI%Z250: POKE S+1.IMTC(FASSS) - FOK
E S.F—C(2SSKIMNTIF- 255>
S57TA MEST
5868 POKE S+24.0:FDOKE S+4.8
E9A AM=0:AY=Q VM= Wy=0:x=1 %=1 MH=1:ii¥Y=
1
TER GOTOa 35S
T1iA T=VAL MIDF<TIE.3.25>
TZE FRIMT"SJOM! — INY:iT:"MIM"
TERA POKE S+24.15:POKE S+5.0:P0OEKE S+S.240

CFPFOKE S+12.80:'POKE S+13.2408:'POKE S+19.0

468 POKE

S+Za. 248 POKE S+1.17
FOKE S+5.51:POKE S+7.
TS5 POKE S+14.43:POKE S+4.17

CPOKE S.37 ¢
TPOKE S+15., 137
TPOKE S+11.1

7

=

POKE S+18.17

FOR J=
FOR J=

Afx=""

=4
85a MEXRT
4@ DATA
a8 1 AR
401 DATAH
111121e
422 DATA
1219
4a3a DATA
12111
4@a4a DATA
21a1v08
4@5a DATA
1191111
42560 DATA
aA0BAaa
4a7a DATA
aii11111
42a DATAH
a122aaa0
42323aAa DATA
1121111

FOKE S+4.17
FOR J=

1 TO 190 :MEXT

POKE S+4.0:POKE S+11 a: POKE S+18 a

1 TO 4a:HEX

POKE S+11,1?=PDKE S+is. 1

1 TO 45 :POKE S+24.15—J3/738: NE~

FORJ=ATOZ4 : POKES+J. 0 HEXT
FOFR J=
TGET AF: IF AXx=""
FOR J=
FOKE H+J.C:POKEG+J. W

B TO 24 :FOKE S+J.Q:HE=RT
THEH Sz
8 TOo 15

OOPDOEODDNODDRDOICDE 1 D801 & 1 ggida

P4

111113i@311111111i1i1ili@i@igdivll

GO2OAA1A080A 1L CDOCDRSRIRIdiggsa

i 11681

m

© ﬂ

P111019111818131331131313113

20100000 1 000 L8 1 Du0 1 0080uo

= s IR e i B A

fak
o
[

1191118919191 31131191810

[}
m

QA1IERE1010121000101018il01i00D1:

f
[
e

2111919191131 610locla11iiigl

P10A1N1011101000121212D0]1 0800
a

PAE111ig101019111i1i0181D180101601
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41908 DATA 919401 0ldilaooRolooROBloiglol
AQAaRAa

4119 DATA 91112311101 110101911101i118001651
a121a11

41268 DATA 21000000100 inlogieiiiliiol
Qi1Aaloa

413@ DATA 2128111111101 112101i11 110000861
2aial11i4a

4142 DATA 2101000000619 C01C1990D181111313
ai11000

4152 DATA 9921111111 ii91112101910i006881
aiEl1all

41538 DATA Q10100000 i0000Ri0iRiniglisiod
Slaacoa

A1 7TEa DARATA 1819111110101 11111igigigill
gl1gl111e

4188 DATA O0Q121000e8CRIOCDRIDICILICIioicT
Ailiailala

412 DATA 0190183111111 i1i1191i1l1i01ii0i1c1i21i
1121111

42808 DATA 9101000000800 50 10080000031 o
[mlal=laiols] ) )

Saaa DATA S2.85., 73,151, 15721523231 ..28:2 -2
B2 315.331.,323.447 451 . 477

D10 DATA SH1.554943. 5283, 815,673 7TRZFL7TZZ3,.75

T.7FrrS.7F83.7FRs.541.2e71

Variations

A new maze can be designed on a sheet of squared paper, 19 squares
across and 21 squares deep. This does not include the wall around
the maze. Shade in squares to define where the dividing walls are to
be. The DATA consists of 21 groups of 19 digits, one group for each
row of the design. Where there is a shaded square (wall), the digitisa
‘1’; where there is a blank square (path) there is a ‘0’. Replace the
listed lines 4000 to 4100 with lines containing details of your own
maze. Alter lines 5000 and 5010 to give the positions of the holes in
your maze, counting squares along the rows from the top left corner.
If you want to start the ball in a different position, or relocate the
final hole, amend lines 340 and 350 accordingly.



THAT CLEVER SLY WRITER CMLLED WMELLY

»

Words and music by the Commodore 64! To be truthful, you
provide the words, but the computer puts them together in dozens of
different ways. The limericks which it invents can be as amusing or
as ridiculous as you like, and much more hilarious if you key in the
names of your friends and relatives. Play this for fun on your own, or
get the party “singing more with the 64”!

How to play

All you need to do is to type in the program and RUN it. You will
first hear the theme tune. Then the computer displays a rhyming
verse, made up from the words and phrases already included in the
program. You are asked ‘SINGALONG? If you want to sing the
words to music, press key Y (for ‘yes’). The tune is repeated, with the
words still on the screen. After this, you are asked ‘AGAIN?’. If you
press key Y again the tune is repeated.

If you want a new verse, press any other key than Y and your 64
will compose something new.
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Keying in

The strings in lines 60 to 80 all begin and end with a space. Also,
there are 4 spaces between the question mark and the reversed disk
(CRSR UP) in line 170.

Control characters used are:

CLEAR: lines 50, 210

CTRL/2: lines 50, 210

CRSR DOWN: lines 50(3), 480(3)
CRSR UP: lines 170, 480
CTRL/7: lines 170, 480

Program design

10-80 Initialising.

90-150 Playing the tune.

160-190  Inviting repeat of the tune (skipped on first run of
program).

200-360 Random selection of words and phrases from DATA
lines.

370-470  Assembling and displaying the verse, line by line.

480-500 Inviting ‘SINGALONG"’.

510-540 Dummy DATA read.

1000-1060 DATA for the tune.

2000-8000 DATA for the verse.

Points of interest

The words are READ directly from the DATA statements each time
a new verse is composed. It would have been much easier to have
transferred the words to an array, where they could have been more
simply handled, but this would have meant holding the words in
RAM twice, both in the program and in an array. This is wasteful of
memory and would restrict the number of extra words and phrases
that the user can add to the program.

Random numbers are used a lot, so a special function is defined
for these (line 30).
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The program

169 REM ##¥ SINGALOMG ##

20 FOR J=0 TO 24 :POKE S4272+J.0:NEXT

28 V=54272POKE ¥+5.9:POKE V4+&., 130 Z2=8
4@ DEF FidR(HI>=INTC(RNDCC1 >a#>>+1

SA PRINMT"II=a0MDa" - POKE S3280.5:POKES3281., 1

%)

SA HECL>=" CALLED " :M$%d{2>=" QaF "

va YE(1l>=" ALIAYS " :Y¥YE20=" HNEWVER " Y$F(32
»=" SELDOM “

80 ZHC1lo=" DAY " ZFC2>=" HNIGHT "

980 POKE ¥+24.15:FOR J=1 TO 41

182 READ FH.FL.D

11@ POKE V.FL: POKE Y+1.FH:FPOKE WY+4.,32
128 FOR K=1 TO 1350%¥ID

13@a NEXT

1460 POKE NVM+4.,.32

158 HMEXNT - POKE “Y+24.080

168 IF Z=8 THEMN Z=1:G0TO zZ0a

17 PRIMT"EAGAIM? -

186 GET Af: IF AfE="" THEN 1806

198 IF AFE="%Y" THENM RESTORE:GOTO 32
2 RF=FHMR{(2> RY=FNR(3> : RZ=FHNR (2>
21a PRIMNT"IA" : FOR J=1 TOQ ¥

228 READ Q.S

230
R~ 1
=241
250
26a
27e
280

IF J=4 THENM RR=FHNMRC(2Z> h=C(R¥—1>¥S/7RQR+
>HRQ+RR - GOTO 290

RAE=FHMR{R>

P=1

IF J=3 THEHM P=RX

IF J=35 THEN P=RZ

hW=CP—1>%Q+R&

298 FOR K=1 TO W

308 READ W$E<JI>

3160 HNEXT

328 IF K=S+1 THEM 368
3380 FOR K=h+1 TO S
342 READ W%

358 HME<T

368 MNMEXT

37 V¥ = "THERE WAS A " + KW$C13> + " " +
WEC2D + HECRMD + WFEC3D
386 PRINT :PRINT V%

398 VYEFE = "WHO" + YEI(RYD> + WFC4D

4080 PRINT:PRINT Y%

410 V¥ = "THEHM " + WFIS>

428 PRINT :PRINT V%

430 VF = "ONE " + WFC(E> + ZHFCRID

448 PRINT:PRIMNT V%

4S50 WE = "THAT " + WFCF> + * " + LFECLO+

+ WEFEC2D + HFCRHD + WFC3D

4&@ PRINT :PRINT V¥

4780 RESTORE :

488 PRINT "XHERS INGARALOMNGZT"
49800 GET A%:IF AfFX="" THEN 456

s IF Af="vY" THEN 950
518 FOR J=1 TO 123
S28 READ =

530 HNEXT

S4@ GOTO 200



80 The Commodore 64 Games Book

18988 DATA 16.195.,1.22.96.2.22.96..1.22.95
s1.,22.96,2.21,31..1

1218 DATA 1S8S.289.1.21.31.2.,.25.,.38.,.3..a8,8.1
216, 195.,1.,.25.,.30.2

18920 DATA 25.30. 1.25.,.3E8., 1.,.25.,-30.,2.,.22.,36.
1.21.31.,1.22,96.,2

192380 DATA 28.49.3.0.0.1.,.28.49.,1.,.33.,135.-2
233,135, 1,.33,135.1

1848 DATA 33,135.,.2.8.0.,1.,28,492., 1,292,223
2.29.,223,1.29,223-1

1850 DATA 2Z29.223.,.2,.80.,8.,1.25.,-.38.,1.28-423.,2
2 3B33,135.,1.28,.499. 1

1968 DATAR 29.223.2.-.28.49.1.25,30.,1.,.28.43
P 2. 22,95, 2

2ago DATA 4. 4. FAT. GREAT. SLY - BRIGHT

30800 DATA 4.4, WRITER.LOAFER. ARTIST .. BEAUT
hd

4008 DATA 3.6, NELLY.,. PARKIN. NEVILLE

4@31@a DATA LUTON. ELY.HNORWICH

Sa@a DATA 2., 12, THREW BRICKS AT THE TELLY
ATE ICE CREAM AND JELLY

580180 DATA SET ALL THE DOGS BRARKINMG.WAS F
OOLING AND LARKING )

S22 DATA SAID “I-M A REAL DEYIL T - bWAS QU
ITE ON THE LEVEL

S828 DATA WENT HUNTINT AND SHOODTINT . PLAY
ED CHESS WITH HIS BOOTS ON

S04E3 DATA SAID IS IT TRUE? — REALLY? . H
AD EYES THAT WERE STEELY

SA5Se DATA ATE MUSTARD WITH PORRIDGE. L ACK
ED VIGOUR AND COURAGE

cE8a8 DATA 3.&8, SPENT ALL HIS PAY.FELL IN
THE BAY. JOINED THE AR

&1 DATA DIED OF SHEER FRIGHT.PUT DOUT T
HE LIGHT.LOOKED SUCH A SIGHT

T DATA 5.5.TERRIBLE.COLD FROSTY. ILL F
ATED. FARBULOUS ., MEMORABLE

S0898 DATA &.6,STUPID. CLEVER.. LAZY .- CRAFTY -
EVIL. PRETTY

Variations

The tune can be changed by altering lines 1000 to 1060. Each note is
stored there as three numbers, representing high frequency, low
frequency and duration, in that order. Alter line 90 according to the
number of notes in your replacement tune.

The music routine uses only one voice but could readily be
expanded to provide a harmonic accompaniment. There are lots of
possibilities of imitating different instruments (possibly at random)
and adding some percussion effects too.

Most of the fun with this program comes from making up your
own words and rhyming phrases. These are typed in as DATA lines,
following the scheme adopted in the listing:

Line 2000: A list of words describing a person, each with one
syllable, and not beginning with a vowel. Begin the list by typing the
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number of words in the list, twice. The numbers and the words must
all be separated by commas. Do not type spaces between the words.
If you have more words than can go on one DATA line (3 screen
lines) continue the list in lines 2010, 2020, 2030, etc. The same applies
to the other lists described below. Do not put numbers on the extra
lines. In the 2000’ range, for example, the numbers of words on all
lines is given on line 2000.

Line 3000: A list of ‘kinds of person’, each consisting of two
syllables. It is best for the accent to be on the first syllable, but you
can often ‘force’ a word to fit in, especially when singing along.

Line 4000: A list of names of people, followed by a list of names of
places. You must have the same number of names in both lists. The
names should all have two syllables, with the accent on the first.
Begin line 4000 with two numbers, the first is the number of names in
each list, the second is double this.

Line 5000: Phrases which describe what the person did. These
rhyme with the names of people and places in line 4000. Their
rhythm is ‘di-DA-di-di-DA-di’. You can have as many phases to
rhyme with each name as you like, but you must have the same
number of rhyming lines for each name. Line 5000 begins with the
number of rhymes for each name followed by the total number of
phrases in all the lines in the ‘5000’ range.

Line 6000: Two sets of rhyming lines about what a person did. The
first set rhymes with ‘day’ while the second set rhymes with ‘night’.
The rhythm for these is ‘DA-di-di-DA’. Line 5000 begins with the
number of phrases rhyming with ‘day’; the second number is double
this.

Line 7000: A list of words describing a day or night; three
syllables, with the accent on the first. Begin the line with the number
of words, twice.

Line 8000: A list of words describing a person; two syllables, with
the accent on the first. Begin the line with the number of words,
twice.

If you find the above rather complicated just try substituting a few
words and phrases of your own in the listing given, first.
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Pintable

With a certain amount of skill, and a large amount of luck you can
soon amass a huge score on the Pintable. This is a game for all
members of the family, even the youngest. After a few turns at the
table you will be compelled to try again to break your own record
score.

How to play

When you first run the program, it takes a few tens of seconds for the
computer to transfer the details of the Pintable into memory. Then
the Pintable is displayed on the left of the screen and the score panel
on the right. The table has circular ‘pins’, which are red or green.
Every time the ball bounces against one of these you score 100 or
200. The score panel shows you what scores you get. The table also
has several pockets into which the ball may fall. The ball may
bounce against the outside of the pocket, but there is no score for
this. If it falls into a pocket from above, you score 500, 1000 or 1500,
depending on the colour of the pocket.

You have 8 balls to play, the number played being shown on the
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score panel. When the display appears, the first ball is already
bouncing from left to right at the top of the table. When you judge
the moment to be right, press any key. The ball is then released and
begins to run toward the bottom end of the table. From then on, just
watch it bounce on the pins and, with luck, eventually run into a
pocket.

As soon as the ball enters a pocket, or reaches the bottom of the
table, another ball appears at the top, ready for you to play. When
all 8 balls have been played, your record score for the session is
displayed. The table is ready for the next game immediately, and the
first ball of the next game bounces across the top.

Winning tactics

It is fun to try to release the ball so that it drops straight into the
black pocket at the top of the table. But you are likely to get a better
score if you let the ball run down the table, bouncing repeatedly
against the pins. With practice, you will find that there are certain
groups of pins that send the ball bouncing from one to the other
many times, giving you a very large score. However, there is a
random element built into the game, equivalent to the mechanical
variations present in a real pintable, which ensure that the ball
cannot bounce to and fro for ever. Sometimes you may have a lucky
break, but at other times the bouncing ceases almost as soon as it has
begun.

Keying in

Check the DATA lines carefully after you have typed them in. An
error there could cause the ball to shoot off in odd directions, and
probably spoil the display.

The control characters used are:

CLEAR: line 50

CTRL/S: lines 220, 310, 410, 420

CTRL/7: lines 240, 280, 320, 350, 360, 400, 410, 420
CTRL/1: lines 250, 330, 410

CTRL/6: lines 280(2), 300(2), 360, 390, 410, 420

CTRL/3: lines 280, 290, 310, 320, 340, 370, 380, 390, 410, 420

Lines 230-430 print the display. Some of the lines contain ‘§’, “£”,



84 The Commodore 64 Games Book

and “!”. On the screen these appear as the symbols for a pin, a
pocket, and a solid block of colour, respectively.

It is best to SAVE this program as soon as you have typed it in,
before RUNnRing it.

Program design

20-150 Initializing and transferring special symbols and table to
RAM.

160-170  Pointing the VIC-II chip to the special symbolsin RAM.

180-210 Displaying the ball in yellow, on every ‘square’ of the
table; the table is yellow, so the ball is invisible.

220-430  Setting up the display.

440-500 Bouncing the ball across the top of the screen, until a key
is pressed (making the ball blue, so it can be seen).

510-680 Moving the ball.

690-730 Displaying the score.

800-870  Subroutine for reading and displaying the score (entered
at line 810, if the ball has not just fallen into a pocket).

900-940  Subroutine to make sound effects.

1000-1010 DATA for the special symbols.

1120-1260 DATA for the table.

Points of interest

The DATA must be instantly accessible, so cannot be used directly
from the DATA statements. As all values are less than 255, the
DATA is scored directly in RAM as single bytes. It can then be read
quickly by PEEKing. The DATA contains coded information for
every location on the table, mainly about how the ball must move,
given its direction of travel on arrival. It also holds information
about scores for each pin or pocket.
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The program

10 REM ¥ PINTABLE ¥

20 CHN=12288:CH=53248: SO0=S4R272 : VC=S6334

3@ FOR L=1 TO 24 :POKE SG+L.©:NEXT

4R G=1024 : H=SS29& : POKE S0+%.,8:POKE SG+15
175 POKE SG+24. 1S

50 PRINT"I"; CHRE£C 124> ;

60 POKE S3280.4:POKE S3281.7:POKE S2.48:
POKE 56,48

7@ POKE WVC.PEEK<(VC>AND254:POKE 1.,PEEKC1>
ANMD251

B0 FOR J=@ TO 463

9@ POKE CHN+J.,PEEKCCH+.J>

198 NEXT

110 FOR J=12552 TO 12559

120 POKE .J.,25%

130 NEXT

14@ FOR J=12568 TO 12551:READ X:POKE J,X%
FNEMT

159 FOR J=12752 TO 13276:READ X:POKE J.X
TNEXT

1660 POKE 1.PEEKC1>0R4:POKE VC.PEEK(YCY>OR
1

170 POKE S3272.PEEKCS3272>AND240>+12
180 FOR J=@ TO 20

190 FOR K=8 TO 24

200 POKE H+J+4@#K, 7 : POKE G+J+42MK, 37

210 NEMT : NEXT

220 DE="M11 11"

23@ PRINTTABC21>D*

240 PRINTTABCZ1>DS$; " =FIN TABLE"™

250 PRINTTABC1O>"mM#" ;SPCC10> ;D%

260 PRINTTABC21>D%; " mi# 1508"

270 PRINTTABC(215D%; * » 1000

280 PRINTTABC(Z> """ ;SPCC4>; """ ; SPC(S>; "

*£";SPCC4>; "Ii$" ; SPCC 2>, D%, " e 3 Saet

290 PRINTTABLZ1>D%;" "e 200"

300 PRINTTABC1O>"E"  ;SPCC1O>:D%$; " [ 123
100"

310 PRINTTABCZ1 >DS$ :PRINTTABC7> """ ; SPC(S

2, "R ;SPCCTOIiDHE; " Talpe 3¢ ahe e e she e e 3fe *°

320 PRINTTABCZ1IO>DS PRINTTABC(4> "M&" s SPCC1

15, "$"IiSPCC4D;:D%; " JEBAL L b B

330 PRINTTABC(S>"mM#";SPCC(12>,; "#";SPC(9> ;D%

348 PRINTTABC(2Z21>D$; " Toiphe 3 e ahe e e e e afe **

35 PRINTTABC(Z>"EBH" ;SPC(1352; "#Y SPCC2>;D

*
360 PRINTTABCB> """ ;SPC(3>,; "$" ;SPC(8> ;D%
i " BSCORE"

378 PRINTTABCZ1 >DS: PRIHTTHB(4)""$" ;8SPCC1
1> """ ;SPCC4>;D%; " 200

380 PRIMTTABCZ1>DS PRINTTABCKZ1>D%.: " TPk
e ol 2 e i bt e e **

390 PRINTTABC(G>" " ;SPC(3>; """ ;SPC(3>; "™
£";;BPCC(&>; D¥

400 PRINTTABCZ1>D%#; " WTOF" :PRINTTABC(21
>D®

410 PRINTTABC1L >R ;SPC(1>;"M$E" ;SPCC1>; "
W S SPCC1Y; "ES";SPCC12; "M ;SPCC1 5> "#";
420 PRINTSFPCC1>; "Els" ;SPC<1>. "!Ilt":-.SPC(l) H
YMRE" SSPCCL1O "B SSPCC1O; D% (=1 1)
430 PRINTTABC(Z1>D%.

440 FOR J=1 TO B8

4T POKE G+476E., J+48:VX=1:V¥=1 :Z=0: NZ=
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460 NIZ=Z+V¥X:

470 POKE H+2Z2.,7::POKE H+NZ.&:Z=NZ

480 IF Z=20 AND ¥X=1 THEN V¥X=—1:06G0T0O 3580
4980 IF Z=0 THEN %X=1

5080 GET AF: IF Af="" THEN 40
510 R=Z+12752 ' P=PEEK{Q>AND135 : RM=INT(RNDC
12%5 >

S5208 IF P=12 THEN GOSURB 800 :GOTO &8

5383 IF P=15 THERM POKE H+INTC(ZA/21 >%40+Z~1

NMTCZA-21>%21 ., 7 GOSUB 9S00 :GOTO &€8a

5483 IF P=0 AND YY=—1 AND RN<4 THEHN '“WY=1:
GOTO S38

550 IF P=2 0OR P=7 THEN VX=0:060T0 &3

=m=s@a IF P=4 AND RN>Z2 AND VYX=8 THEN WV¥X=4—R

N

5760 IF P=5 0OR P=& THEN D=1

580 IF D=1 ANMD ¥YY=1 AND RHN>3 THEHN WYXX=08:06

OTO &30

5980 R=PEEK(Q>AND1 :IF R=1 AND ¥X=1 O0OR R=1
AND We=a THEN YH=—1

S8 R=FPEEK{(Q>ANDZ : IF R=2 AND WYXxX=—1 O0OR R=

2Z AND VYxX=8 THEHN WV¥x=1

610 R=FPEEK(Q>AND 4:'IF R=4 AND %Y“Y=1 THEHN

W=

5280 R=PEEK<{(Q>ANDB: IF R=8 AND VVY=—1 THEHN

Vir=1

&30 NZ=Z+VxX+2Z21¥kVY 1 GOSUB 810

540 POKE H+INT(Z/21 08%4Q+Z—INT(ZA/21 %21 .

ng POKE H+INTI(NZAZ1>¥40+MZ~INTC(NZA/21 D%
»

6680 Z=MZ:D=0a

&78 CGOTOo S19

&88 MEXT

&9a JF SM<S THEN SM=S:S=0:SME=STRF¥I(SM>

TR FORL=1 TO LENMJ(SM#* : POKE G+348+L .ASCC

MIDECSME. L, 122> MEXT

710 GOsSUB 39800 :GCG0O0SUB 900

72 FOR L=v¥A8 TO 7FT1&6:POKE G+l .32 NEXT

7383 GOTO 440

808 POKE H+INTC(ZA/21 040+ Z—-INTC(ZA 21 5%21 .7

S8l SP=PEEKJ{(Q>ANDZ40:SN=INT(SP¥*100./16&>

aza IF SHNHZ>2zes AND P<>12 THEN GOSUB 9S8a:R

ETURNMN

838 IF SMH=8 THEN RETURHN

8480 S=8S+SN:SEF=STRE(3>

858 FOR L=1 TO LENCSS$D>:POKE G+7O08+L.,.ASCC

MIDFECSE.L 122 NEXT

860 GOSUEB 9S00

878 RETURHN

9S00 POKE S3280.RH+6:POKE SG6G+1.90+SHA-1080

918 POKE SG+4.21

28 FOR L=1 TO 2080 :NEXT

29380 POKE S3280.<4:POKE SG+4, 29

248 RETURHN

1900 DATA B8.24.60., 1893, 189., 189, 153, 126, A
LEGL, 188,165, 165, 189.,.66.,60

1918 DATA B8.60., 126,126,126, 126.60.0

1820 DATA 10.8.8.8.8.8.8.8.8.8.8.8.8.8.8
ISJSJBJBJsJS

19360 DATA 2.0.0.,0.,0.,0.0.,.0.0.5.,.252.6.0.-8.
9:@:@}@}8}9;1

18948 DATA 2.0.0.0.0.0.0.,0.0.,1.0.,.2.,.0.0.,0.
0.0,8.,.0.0.,1

10580 DATA 2.0.0.0.0.0.,0.0.,0.,9.,8,10.0.8.09
)BJaJelelall

-
2
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18368 DATA 2.,1.28.22.,0.,.0.,37.,.36,38.0.06.8.,2
Ta36,.38.0,0.,21.,.20.,22.,1

19078 DATA 2,17.0:,18.0.0.33.,.08.,.34.,0.0.0.,33
) B8,34,8,0,17.,0,18.,1

18880 DATA 2.25.24.,.6.,.08.,0.,41.,.40.,42.,21.,20.2
2,41 .40.,.42.,.0.,.0,25.,24.,26.1

1998 DATA 2.0.0.0.0.,90.0.0.,0.17.0.,18.0.0.
2.0.0.0.0.,0.,1

11980 DATA 2.0.0.0.0.0.5.172.6.,25.,.24,26.5
1?2J6$9JBJ9-‘8JB)1

118 DATA 2.,.80.0.0.0.8.,1.,0.-2.8.,0.8.,1.8.2.,
;g.!a)a;aal

120 DATA 2.08.0.37.,.36,38.,.2.,8.,10.0.,0.0.,9.
»189.,37.,.36.,.38,.8.,.0.1

130 DATA 2.0.08.,33.0.,.34.0.,.0.,5.,.252.7.252.,
LB, 80,33.8,.34.0.,0.1

142 DATA 2.0.0.41.40.42.0.0.,1.0.,3.8.2.0
2.,.41.40.42.,.0.,.0., 1

150 DATA 2.5.92.6.0.,0.8.0,:9,8,28.8.,10.0.
B, 0.5.92,.6.,1

160 DATA 2,1.08.2.8.0.0.21.20.,22.,0.,21.20
EZJBJEJQJ 1-’@}2)1

172 DATA 2.9.68.10.,.0.,0.0.,17.0.,18.08.,17.0.
BJBJBJGISJBJ 19}1

188 DATA 2.0.0.,37.,36.,38.,08.,25.,24,26.,.0.,25
24, 26,0, 37,26.,.38.0,0., 1

1290 DATA 2.0.0.,41.,40.42,0.,0.0.0.,.0.60.08.0
B8,41.40.,.42.,.0.,.0. 1

208 DATA 2.,080.,08.,31.380,32.0.,0.0.,8.08,0.8.0
B8,321,30.,32,.0.,0., 1

121 DATA 2,.0.0.0.0.,.37.,.36,.38.0.,21.20.,22.
B8.37.36.38.0.,8.0,.686.,1

1220 DATA 2.0.0.80.0,33.,.8,34.08.,17.08.18.,68.
33-’9!34}@)9)@}3-’1

1230 DATA 2.0.0.0.0.323.,.0.34.0.,17.0.,18.0.
33.0.34.,.0.,0,0.,0., 1

1248 DATA 3.,92.,39.36.,-392.,172.23., 20,232,252
24,202, 23,208,233, 172,39.,.36,32.,.92.,.3

1258 DATA 2.0.,.35.,0.,.35.,.0.-19.,8,19.0.,32.,8.,132
B, 13.,.0,35.,08.,35.8.3

1268 DATA 15, 15.,15,15.,15.,15,15.,-15,15-15.
15,15.-.15,15,15,15,15,15,15,-15-15

s s Y Ry SRR DR
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Rail Runner

This is a game of strategy for 2 to 4 players. Youraimis to be the first
to lay a railway line along a route selected by the computer and to
run a train along it from start to finish.

How to play

Before RUNning the program the players must decide in which
order they are going to play. Each player has a special colour:

Ist player — black
2nd player - red
3rd player - purple
4th player - blue

The computer first asks how many persons are playing. Enter a
number from 2 to 4 and press ‘RETURN’. Now the computer
chooses a route at random for each player and displays these. Points
on the routes are referred to by the names of well-known towns.
Each route begins at one town, passes through another, and ends at
a third town. Each player should write down the names of the towns



Rail Runner 89

on his or her route. When everyone has done this, press any key.
The towns appear on the screen as coloured blocks, placed at
random within certain areas of the screen:

LEFT MIDDLE RIGHT
TOP Ayr Burnley Cardiff
(purple) (green) (blue)
MIDDLE Derby Everton Falkirk
(yellow) (orange) (brown)
BOTTOM Grimsby Halifax Ipswich
(pink) (dark grey) (light grey)

The colours of towns have nothing to do with the players’ colours.
The arrangement of towns on the screen is alphabetical, not
geographical!

Identify the towns on your route and, when you hear the ‘toot-
toot’, it is the first player’s turn. The border of the scréen always
changes colour to show whose turn it is.

In the first stage of the game you are laying the track. The track
begins at the first station and you extend it by pressing one of these
keys:

U upward (toward top of screen)
H toward the left

J  toward the right

N downward

As soon as you press the key, the track appears on the screen,
displayed in your playing colour. The first piece of track laid is
straight, coming from one of the four sides of the ‘station’ block. If
you change direction, in a subsequent turn, the computer prints a
curved track to take you in the required direction.

Each player builds track by pressing one of the keys when his, or
her, colour is displayed on the border of the screen. Here are the
rules for track-laying:

(i) On leaving a station, the track is always a straight piece (no
corners): the computer is programmed to do this automatically.

(i}) No U-turns allowed: if you try to turn ‘up’ when the end of
your track is directed ‘down’ for example, the computer gives you a
second chance to press a key. Turn to the left (or right) and make a
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second turn to the left (or right) when you play again.

(ii1) No track can be laid on squares occupied by another player,
except that if the other player’s track is a straight track running
across the way you want to go, the computer will print a ‘+’
crossover for you.

(iv) When your track has reached a station, you need to make
another key press in your next turn, to actually enter the station.

(v) Having entered a station, you can leave it in any direction, not
already taken by an existing track.

(vi) Not more than one line can go to each of the four sides of a
station.

(vil) Do not lay your line through any station except the three on
your list. The computer does not prevent you from doing this, but if
you go through a wrong station then you will not be able to
complete the second part of the game.

Depending on where the stations are located, and the routes
allotted to the players, it may happen that a player’s route is
completely blocked by the lines of other players. The situation is so
complex that the computer cannot ensure that this is avoided.
Players may agree to stop the game and start again, or may prefer to
accept that it is just ‘hard luck’ on the blocked player, who drops out
of the game.

If you make a mistake, or for any other reason want to change
your layout, you can remove pieces of track one ata time. Whenitis
your turn, press the ‘left-arrow’ key. The last portion of track is then
removed and the turn passes to the next player. You may take up as
many sections of track as you wish, as far back as the last station
visited.

Scoring is done automatically. The running scores are displayed
at the bottom of the screen, in each player’s colour. Scoring is as
follows:

For each straight track laid: 1

For crossing another player’s track: —10

For laying track to the second station on the route: 10
For laying track to the final station: 20

For being the first train to arrive at its final station: 50

When a player has completed the line to the final station, the next
stage of the game begins for that player. In this stage the players
train (a circular disk) is automatically moved along the track from
start to finish. A random number (from 1 to 4), displayed in the right
bottom corner of the screen, decides how far the train moves in each
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turn. Note that the train may change colour as it goes over a ‘+’
crossing, but recovers its proper colour on the other side.
The game ends when:

(1) the first train enters it’s final station,
or
(ii) two trains collide at a ‘+’ crossing.

The winner is the player with the highest score.

Winning tactics

These apply to the track-laying stage of the game. Long straight runs
build up a good score. Plan ahead, to avoid having to lay non-
scoring curves. Taking up track wastes time and carries a heavy
penalty in points. This is another reason for planning, and also for
anticipating where other players are likely to lay their track. When
approaching a station, remember that someone else may get there
before you, forcing you to carry your track around the station to
enter on the far side. The shorter the track, the more quickly will
your train reach its destination.

Keying in

Line 530 is too long to be keyed in exactly as listed. When you type it

in, use the standard abbreviations for: AND ‘A’ followed by

‘SHIFT” with ‘N’, THEN ‘T” followed by ‘SHIFT” with ‘H’.
Control characters used are:

CLEAR: lines 80, 260, 330

CTRL/7: lines 80, 280(2), 290, 2030

CRSR down: lines 260(2), 280, 300(2), 1200(2), 1300(2)
CTRL/3: lines 280(2), 290(2), 2020

HOME: lines 1200, 1300, 2010

CTRL/1: line 2020

CTRL/5: line 2020

Unlisted characters used:

C=/2 line 2030
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Program design

20-70 Initialising.

80-90 Requesting number of players.

100-250  Setting up arrays and selecting routes.

260-320  Displaying routes.

330-350 Displaying stations and scores (initially zero).

360-390 Re-entry point for beginning of each player’s turn;
whistle sound-effect.

400-460  Getting input from players.

470-630  Analysing intended move and, if valid, making it.

640-680  Dealing with a move when line reaches a station.

800-960 Routines for taking up track.

1000-1180 Moving trains in 2nd part of game.

1200-1210 End of game; collision.

1300-1320 End of game; Ist train home.

2000-2040 Subroutine for displaying scores and ‘dice’.

3000 Subroutine for delay in sound effects.
3500-3610 Subroutine for making whistle sound.
4000 Subroutine for making puffing sound.
5000 DATA for deciding which kinds of track are required.

The program

18 REEM #% RAIL FRUNHER #3¥

28 G=1024: H=535296 ' S=54272 : C=53288
30 SHF(OQO>="AYRY SF(1O="BURNLEY" : S®{(2Z2>="CAH
RDIFF"

40 SHEC(3="DERBY" : SHFC(4>="EVERTON" : S¥
FALKIRK" :Sf{(& ="GRIMSBY"

5@ SHEL(FOo="HALIFAX" :SHEC(SO>="TIPSHWHICH"

&8 DEF FMHROSD>)=INTC(RMHDCLD#CH+1 2>

v POKE C.a:POKE S53281.7:060SUB 3000

26 PRIMTYIERY : IMNPUT"HOW MANY PLAYERS" iP$
Sa P=VALCFPF> IF’ P<{Z OR P>4 THEN 40

1982 DIMDXCR. PHCZ2,1853.,.SX1 .82 FOR K=8
TO 3:FOR J= B TD S READ DXCJ, K> NEXT : NEXT
118 FOR J=a TO <

128 SHCa..J> = 82 + INTIIAZ25x2880 + J(J—INT
CTA/AZ0oEBHLIB + FHROS» + FHRCOS>#*40

128 HNMEXT

i4aa FOR J=8 TO P—1

158 PXCI.@>=FHRC(8> IF SX{(1.PXCJ.B8>>=% TH
ErH 152

16@ SHC1.PRCIT.BY»=5KC1 . PA(J a>>+1
178 PXRITLI1D=FMR(S8>:IF SXd(1.PX<{T,1>>=4 TH
EM 173 ,

188 IF PX<J.13=PR{J,8> THEN 170

198 SXC1.PXRCT, 13 3=8SXC1,PXCT, 1>>+2

2080 PXCJI.23=FHR(8>: IF SHXC1.,PX<JI.2>>=4 TH

EM Zoa
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Z1@ IF PHRCI.23=PX<CJ, 1> OR PHLJI.2>=PX<J.a
> THEN 288

2@ SX<1.PHCJI,233>=SHC1.PRI,23>+1

236 PX<J.3Iy=SH(B,PH{JI.A>>

Z48 PXELJ. 183=160

258 NEXT

2@ PRIMT"IROUTES : »bg"

Z2ve FOR J=@ TO P—1

Z20 PRIMTVE":;J+1; TABCSY "MFROM” ; TABC18> "=

VIR TABC28 " MTOmM”

zo@ PRINT " TABC2ISEIPXCI, 82> "&®" i TAB1

SOSECPRCT, 120 vt

308 FRIMTTABL28>SH PRI, 25> " nda"

18 MEXT

328 GET A%:IF A$="" THEN 220
338 PRINT"D" POKE C.,0:POKE S32221
4@ FOR J=@ TO 8:POKE H+SX<B.JI>.
G+SH<@., T>, 160 NEXT

35@ SOSUB 2000 : Ph=—1

Z5@ PH=PN+1

37@ IF PH=P THEN PHN=0

289 POKEC.PN#2:GOSUE 3508

39@ IFPHCPM.7>»=1 THEN 1000

400 SET A$:IF AF="" THEN 460.

418 IF A$="U" THEN D=0:G0T0C 478

420 IF A$="J" THEM D=1:60TD 472

4z@ IF A$="H" THEN D=2:00TO 478

44@ IF AF="H" THEM D=32:060TO 47O

45@ IF A$="<" THEN 509

4as@ GOTD 490

A47E EL=PXCPN, 3 :CD=PX (P, 4> IF PEEKG+EL
>=1560 THEN CD=D

42@ HMP=DXCCD.D>:IF MNP=0 THEN 388

498 IF CD=8 THEMN NL=EL—48

S@® IF CD=1 THEM NL=EL-+1

S1@ IF CD=2 THEM NL=EL+48

S2@ IF CD=3 THEN MNL=EL—1

530 IFHML<O0RNL>SS90DRCD=1ANDNL .- 49=IMNT (NL.
4@ >DRCD=3BAND{NL+1 > 40=INT < (ML +1 > ~46> THEN
38

S4@ IF PEEK (G+HNL>=160 THEN &4

S53 IF PEEKKG+ML>=93 AND NP=£4 GR FPEEKG
+NL>»=64 AND NP=53 THEM HNP=21:G0OTO 573
SE@ IF PEEK(G+NL><>32 THEN S30

S70 FOKE H+NL.PN%2:POKE S+ML . NP

528 IF MP=91 THEN SC=—10:060SUE 2000

598 IF MP=93 OR MNP=64 THEM SC=1:30SUE 29
23

2@ IF EL=SXC(D.PXI(PN.B>> THEN FX(PHN.,S>=D
£19 IF EL=3X<{O.PX<PHN,1>> THEN PX{PM.39>=D
28 PXRIPH.2>=NL :PRIPH, 4>=

S£39 GOTD 368

48 IF HML=SXC@.FPXR<{PH. 1> AND PXIFM.S>=2

THEM PX<(PH.S>=1:SC=18:G0SUE 2090

S8 IF HL=SX<8.,FPXI{PM,2>> AMND PX

AMD PXCPH.7>»=8 THEM &57E€

&58 G0TO 629

E7vE PROPN.TY=1:PXIPN.3>=8SX{(0.FXI(PHN,ax>

= zZo0o

@ DOTO 359

G EL=PX(PM.32>:IF PEEKI(G+ELY=i56@ THEM 3

=

I
!
Z
o

l
=

!
RV
]

Ty
Il
)
Y
Q
u]
0
[
ki

iy
I:\ ¥

IF PEEKJ{GH+EL>=S1 THEM 23D
gza FDOR J=B TO 3
a3@a IF DXRCJ,PXIPHN. 4, >=PEEK{(G+EL> THEMN D=

J
2460 HMEXT
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258 PXIPN.4>=D

Ss5Ea POKE G+EL .22 :FOKE H+EL -1

Sva IF D=8 THEN FPL=EL-+4D

gz:a IF D=1 THEN PL=EL—1

s2d IF D=2 THENM PL=EL—4943

208 IF D=2 THEN PL=EL+1i

Q1A FROPH.3>=PL :SC=—12:06C0SUER =209

[zZa ES0T7T0 25a

Q=@ D=FXCPH. 43

@4@ IF D=1 0OR D=2 THEM POKE G+EL.22Z: FOre
H+EL . FEEK (H+EL—<@>

So@ IF D=0 0OR D:2 THENM POKE GH+EL.G&S:F2HE

H+EL . PEEH (H+EL—1>
S2SE@ GOoOTO Sryo

12868 RMH=FMRE{3>+1:SC=0": 'G0SUE =Z20«

iol1o FOR J=1 TO RHN

1020 D=PXJ(PHMN. 8> EL=PZXI{Pr.3>

128 IF EL=SX{.,PX(PN., 1>>THEN L=PXJ{PiHN.Z>
18640 IF D=0 THEN HNL=EL—490

185a IF D=1 THEH HiL=EL+1

ivsa IF D=2 THEN HNL=EL+4943

1avae IF D=Z2 THEN NL=FEL —1

1520 NP=PEEK{(G+HNL> : IF hNP=21 THEN 1Zo0
193236 IF PXRIPN. 15 >169 THEN POKE G+EL.FX

CFM, 168>

1198 IF HNP<>160
118 IF NL=SXJ{8.PX{(PHN.2>>
THEN 13908
PHCFM.S>=8:FOR K=0O

THER FOKE GH+nl.S1

AMD PX{FN.G&5=

o

T0O

—~
-

N
&

1
11
1130 IF DXCD.K>=NP THEN PHI(PR.S8>=K
11490 HEXT
1158 PHIPMN.3Y=HL : PR<PHM, 18> =MNP
1159 GOSUB 4008
1178 NEXT
1188 GOTO 368
12080 PRIMT"NMMMTRAINS COLLIDE®Y
12i8 GOTO 1216
1308 PRINT"MMF IRST TRAIM ARRIVES®
1318 SC=5:G0OSUB 2000
1328 GOTO 1326
ZOE0 PHIPH. 32 =PMNL{PM. S3+350C
Z2@1@ PRIMT &' :SPCC(2S50 i SPCC255Y SPOI25S0
SPCY 1952
coze PRIMTTABC2Y @Y iPXRI@.S53; TABCSEY ; "M i P
®E1.50 i TRECLAY "B i PRI, 52
ze3@ PRIMTTABLK22> "@"iPH(3,.52; TARBI3S» " "R
F
z949 RETURH
ZR@E FOR Z=0 TO Z4:FOKE S+Z.0:MEXT  RETUR
4 -
ZooE GOSUB 2000
251G POKE S+5.46:POHE S+5.0:POKE S+24.15
3520 POKE S,96: POKE S+1.51:POKE S+4,17
520 POKE S+12.41:POKE S+13.39
1@ FPOKE S+7.96  FOKE S+S.51:POKE S+11.1
S8 FOR Z=1 TO 208 :HEXT
8 POKE S+4.15:FOME S+11i.122
& FOR Z=1 TO 200 :NEX
2 POME S+4.17:FPOKE S+11i.129
6 FOR Z=1 TO S0@:HERT
2 GOSUE 3000
8 RETURM
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4o@Eia SOSUBR Zood
48l FOFRE S+5. 132 :FOKE S+6. 122 FOKE S+249
S 15

FiozZ@a POKES. 114 ' POKE

FOR Z=1 TO 1680 :HEXT
FOKE S+1.275

FOR Z=1 TO 200 HNE-T
SOoOSUER ZOoo|
4SDVE RETLURM
SEoaEs DATA S2.75.a.

=
=
SS. V2. 8.7 5h.ae4

&

=)
&
0
&}
1]
Iy
'\j
A
o
)
-\l
W
i
W

Variations

If you want to give the game a more local flavour, alter the names of
towns (lines 30-50) to ones of your own choosing.



16
Computer Clues

This is a computer version of what is possibly one of the most
popular games ever invented. The computer sets you a problem and
you have to find the answer, helped by clues given by the computer.
This version allows you to set the level and type of challenge to suit
yourself, and to increase and extend it as you become more
proficient.

How to play

The idea of the game is that, unseen by you, the computer picks out a
set of symbols, or ‘pieces’. There can be any number of pieces
between 3 and 6. Each piece can be in any one of from 3 to 8 colours.
They can also have up to 4 different shapes (spade, heart, diamond,
club). When the game begins, you are asked to say how many pieces
there are to be, how many colours, and how many shapes. If you
decide to have only one shape, this is displayed as a disk. With only 3
pieces of 3 colours and all of them of 1 shape there are 27 possible
combinations, but with 6 pieces of 8 colours and 4 shapes the
number rises to 1073741800.
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The computer now chooses a set of pieces, and your task is to
guess the colour and shape of each piece.

After this the screen clears and you are asked to make ‘GUESS
NO. I'. The first question asked is ‘COLOUR?. In reply to this,
press one of the colour keys (keys 1 to 8) in the top row of the
keyboard. The colour is marked on the front of each key except that
the ‘white’ key (No. 2) gives a brown shape. If you have asked for 8
colours, you can press any one of the 8 colour keys, but if, for
example, you have asked for only 4 colours, then only the first 4 keys
will operate. As soon as you press a key, a disk of the corresponding
colour appears near the bottom of the screen. What you do next
depends on whether you have asked for 1 shape or more than 1|
shape.

If you have asked for [ shape, the ‘ COLOUR? questions remains,
and you type in the next colour. Carry on like this until you see the
message ‘OK? Y/N’. This comes when you have keyed in all the
pieces and your set is complete. If the set is as you want it, press key
‘Y’. If not, press ‘N’ and start again. When you press ‘Y’, the set of
symbols disappears from the bottom of the screen, and reappears
near the top, on the left. The computer now compares your set with
its own set. This takes a second or two, after which you will see a set
of coloured stripes at the top right of the screen, level with your set of
pieces. The colours of the stripes have these meanings:

Blue: 1 piece of correct colour in the right position.
Red: 1 piece of correct colour.

Note that the stripes are always displayed in the order listed above.
This has nothing to do with the position of the pieces in the set. For
example, a blue stripe on the extreme left means that one of the
pieces (but not necessarily the one on the extreme left).is of the
correct colour and is in its correct position in the set. The stripes are
the clues as to how correct your guesses have been. If you are really
unlucky, you may get no stripes at all, showing that you have chosen
shapes and colours completely different to those chosen the
computer. If you get one or more blues, you are well on the way
toward winning.

Now you are asked to make “GUESS NO. 2”. This is done the
same way as the previous guess. The computer’s set of pieces is still
the same as before, so you should use the clues from the first guess to
make a better guess this time. When you have keyed in the second set
and approved it, it is displayed below the first set, and you see a
second set of stripes to the right. You are allowed 16 guesses
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altogether. If any of these guesses consists of a set of pieces exactly
like that chosen by the computer, you have won. The display
informs you of this. If, after 16 turns, you have not managed to find a
set exactly like that chosen by the computer, the display tells you
that the computer has won. As the game ends, the set chosen by the
computer is displayed at the bottom of the screen.

If you decide to have more than | colour, the play is a little more
complex. At each guess, you are asked to key in the colour, as
before. A disk of that colour appears at the bottom of the screen.
Then you are asked ‘SHAPE?'. Key in any one of the shapes by
pressing key A, S, Z, X. The shapes are marked on the front of each
of these keys. If you have asked for 2 shapes, the two allowed are
‘spade’ and ‘heart’. If you have asked for 3 shapes, the ‘diamond’ is
added to these. Asking for 4 includes the ‘club’ too. When you press
the shape key, the displayed disk changes to the corresponding
shape. Then the question ‘COLOUR? is repeated, for the second
piece of the set. In this way you key in both colour and shape for each
piece. When you have the full number of pieces you are asked to
confirm them by typing ‘Y’, as usual.

With more than | possible shape, the clue stripes can be in one of 6
colours:

Yellow: 1 piece of correct colour and shape in the right position.
Blue: 1 piece of the correct colour (but wrong shape) in the right
position.

Green: 1 piece of the correct shape (but wrong colour), in the right
position.

Cyan (bluish-green): 1 piece of the correct shape and colour, but in
the wrong position.

Red: 1 piece of the correct colour, but wrong in shape and position.
Purple: 1 piece of the correct shape, but wrong in colour and
position.

Obviously it takes a lot more thinking to work out how to
interpret the clues, but this is all part of the fascination of the colour-
plus-shape version. As in the colour-only version, you have 16
guesses, after which the computer displays its chosen set.

Winning tactics

Analysing the clues is a complex task, especially when many shapes
and colours are involved. It is too elaborate to go into here. The best
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advice is to be systematic, keying in sets all of one colour or shape,
then varying the next set according to the clues obtained. Change
only one or two pieces at each successive guess, then note how the
clues alter. That said, there still remains something in favour of
letting your inspiration take over occasionally!

Keying in

There are 8 spaces in the string in line 460. Note the space after the
question mark in line 300, and the semi-colons in lines 1000 and
1010.

Control characters uses are:

CLEAR: lines 50, 160

CTRL/7: lines 50, 180, 210, 300
HOME: lines 180, 1000

CRSR DOWN: lines 50, 180, 870, 1010
CRSR RIGHT: line 180(3)

CTRL/3: lines 440, 770

CTRL/I: line 810

CTRL/RVS ON: line 810

Program design

10-40 Initialising.

50-100 Asking for numbers of pieces, colours and shapes.

110-150 Making computer’s random choice of pieces.

160-290  Asking for colour.

300-420  Asking for shape.

430-480  Asking set to be confirmed.

490-500 Displaying completed set at top of screen.

510-540 Looking for pieces which match in colour and/ or shape
in correct positions.

550-620 Looking for pieces which combine correct colour and
shape.

630-710  Looking for pieces which are correct in colour or shape.

720-770  Looking for a win by player.

780-790  Clearing arrays and return for next guess.

800-810 Computer wins.

820-910 Clearing arrays, ready for next game.
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1000-1030 Subroutine to move cursor.
2000-2030 Subroutine to make up a string of symbols.
3000-3060 Subroutine for clearing arrays.

4000

CHRS codes for colours and shapes.

The program

18 REM F¥¥ COMPUTER CLUES #3¥
20 DIM CHC(S.23,.PXR(5.,.3>:6G=1824 :GC=G+14=2-"H
=55296 - HC=H+142
360 FOR J=1 TO S8:READ CCXJ{J>: -HMEXT:FOR J=08

TO

4 :READ SCHCJI> - NEXT

482 DEF FHRCXO>)=INTCRNDC1>¥X<X>+1
58 PRINT"IJ" -:POKE 53280.6:POKE S3281.,1: 1IN
PUT"EM PIECES (32—6&>":iNP%
&0 NP=VAL(NP£> : IF NP3 OR HNP>s THEN S5
YO INPUT"MI COLOURS (3—8>":iHNC#H
89 HNC=VALNC#*> : IF HNC<Z2 OR HNHC>2 THEN S50
98 INPUT"M SHAFEES <(1—494>";;NS#
NS=VAL (NS#%$> : IF HS<1 OR HNHS>4 THEN 5@

109
11a@
126
13D
140
15Sa
1589
178

180

1980
200
218
220
230
zZ4a
259
260
27
280
290
300
3109
3I=z0

FOR J=0 TO HNF-—1
CxCT.,O>=FNHR.NC>

C#H<CT, 1>=FHRCNS>
PXCI.22=0:PXH{J.,35>=0

NMEXT

PRINT"I"

J=0

PRINT"ABEBEREGUESS NO. " J+1
FOR K=8 TO HNPFP-—1

LMN=20 :GOSUB 1000
PRINTTABC4> "E@COLOUR?"

GET A% :IF A$="" THEN 220
PHECK.. O>=ASCCA% > —48

IF PXCK.,.O5><1 OR FPXR4K.,.B>>HC
COSUEB 2000

LN=22 :C0SUEB 10008
PRINTTABC18G>P%F

IF NS=1 THEN <420

LN=20: GOSUB 10980
PRINTTAB<C4> "E=SHAPE?

GET AF#:IF A% = " THEHN 318
IF AE<>"A" AND AFI>"S" AND

ND ASI>"XY" THEN 2168

338
340

358
2368
37O
383
390
40
418
420
4383
44
4S5
458
47va
438

1328

IF NS=3 AND A$F="X" THEN 319

THEN Z88

AFEL>YZY

A

IF NS=2 AND AF="Z" OR HNS=2 AND AF="x
" THEN 3108

IF AS="A" THEHN PXC(K. 1>=1
IF AF="S8S" THEHN PXd(K., 1>=2
IF A$="2" THEHN PX<{K. 1>=3
IF A$="X" THEN PX<JK. 1>=4
GOSUEB 2000

LN=22 :6G0SUB 1008
PRINTTABC1B>PF

NEXT

LM=21:G0SUB 1000
PRIMTTAB<L4> "MOK? YA7N"
GETA%: IF Af="" THEHMN 450

LM=22:60SUEB 1000:PRINTTABI{168>"

IF Ax="vw" THEN 430

FOR K=8 TO NP—1:PXdK,1>=0:NEXT:GOTO
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LN=J+2:G05JB 1088
PRINMTTABC1O>P$
518 FOR K=8 TO0O HF—1
Sz IF PHAIK.O=CX{K.a>
LKL.32=6:CH(K.2>0=1

S38 IF PHAOAKL12=CXHI{K. 1>
540 MEAT

550 FOR K=8 TO HNP—1

sS60 IF PXHK.25>=1 THEN 620

S7TE PC=PXHIK.85 :PS=FX<JK., 1>

588 M=

598 IF CHdAM.25>=1 THEHM &1

S8 IF PC=CXd{M.B> AHD PS=CXM. 1>
CK,22=1 PHCK.,.33=3:Cxai<M.25=1:GOTO
S18 M=M+1:IF MINF THEN 590

&s28 HEXT

&30 FOR K= T0O HMHP—1

548 IF PXHK.2>=1 THEN 710

S58 PC=PXI{K.B> PS=PXHJ{K., 12>

568 M=a

&7va IF CHAM.2>=1 THEHN 7906

&8a IF PC=CHX(M.BA> THEHN PXJK.,2>=1:

<436
S8

THEN PZHJK.

THEN PZXJK.
OR S:CHK.2>=1

=2:CXR{M,2>=1 :C0TO 718
&e2@3 IF PS=CXd(M., 1> THEN PXJ{K.2>=1:
=4 :CXRX(M.2>=1:060TO 7V1Q

rg =15
718
rza
T3
740
OKE
Sa

M=M+1: IF MINHP
NE><T

=0 FW=0:FOR K=¥ TO 1 STEF
FOR M= TO HKNP—1

IF K=PX<{M.3>
GCH+I ¥4+, 225 1 R=x}+1 ' Fh=Rk+K
ME>T : NEMT

THEN &709

768 FF=7:IF MS=1 THEHM FF=5
778 IF FW=FF#%MP THEHN LMN=206:G0OSUE
INTTABC4Y "IRy0O LIIM! 1Y G0DTOD S26

e
Toa
== 1<)
S12
sz
e32a

COsSUB 3000
J=JT+1:IF J<1&a THEHM
LMN=20':'CG0SUB 19000

1860

Pg="n
FOR K=8
248 IF HMHS=1
358 PF=P% +
mCCHSKL, 12050
S&Ea NE™

STEO PRIMT"®M",; TABL<1&>P$

S8 GET AX: IF A$="" THEHN S84
890 GOSUB 3004

S8
31a
19090
1910
10828
1938
2800
2819
CHRCPXCM, 150>

220 NEXT

23286 RETURHM

2988 FOR K=8 TO HMNP-—1
38180 FOR M= TO 3
38280 PX<J<K.,.M>=00

30938 HNEXT

3040 CXIK,2>=0

3058 NEXT

38 RETURHN

4808
13.97.115., 122, 120

TO NP—1
THEM CXCK . 1>=8

CHRFLCCHRICHIK.B2 23 +

GOTO 58
PRINT =" ;
PRIMT"M";
NEST
RETURM
PE="" FOR M=0 TO K

FOR L=1 TO LH

-1

101

»=1:FX
1

I

PX

THERN
[=p=d =}

P>

THEN POKE HCH+J¥3@+MM.K:FP

1000 : PR

PRIMTTABCA>"MATHE COMFUTER MWIRMS"

CHRF(SC

FOR K=8 TO HMP—1:CXHK.,1>=3: MEXNT

PE£=P%* + CHRFT{(CCHI(PX(M.B3>>> + CHR$C(ES

DATA 144, 122.28, 159,154,380, 31., 158, 1
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Spellbound

This is a word game for 2 to 4 players. Your aim is to build up a word
from letters which the computer chooses and displays on the screen.
The longer the word, the more you score.

How to play

The computer first asks you to key in the number of players, which
must be between 2 and 4. As soon as you have done this and pressed
‘RETURN’, the screen is cleared and set out for the game. At the
top, the numbers | to 4 show where the letters will appear. The word
‘POOL’ shows where a special group of letters may appear, as
explained later. The scores are displayed across the bottom of the
screen. The message ‘READY? in the centre of the screen tells you
that the computer is waiting to start. When everyone is ready, press
the space bar.

The four sets of letters then appear at the top of the screen, one set
below each number. There may be single letters, such as ‘A’, ‘B’ or
‘H’, pairs of letters, such as ‘AD’ or ‘PR’, or groups of three letters,
such as ‘ING’ or ‘AND’. Your aim is to make up a word using two or
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more of these groups. Words made from single groups, such as ‘A’,
‘ME’ or ‘AND’ do not count, though you could make ‘ME’ from ‘M’
and ‘E’, or make ‘AND’ from‘A’, ‘N’, and ‘D’. You may not use the
same group of letters more than once in a word. The program
ensures that players keep to these rules.

As soon as you spot a word, press the space bar. If two or more
players think they have found a word, the first one to press the space
bar is the one to play. The screen now displays the message
‘GROUPS?'. In reply to this, the player who has found a word keys
in the numbers of the groups of letters needed to make up the word.
Key them in the order in which they are used. For example the group
might be: | =Y’,2=°‘AND’,3=‘LA’and 4="‘H’. To make the word
‘HANDY’, key in ‘421°. Then press the space bar to show that the
word is finished. Immediately, the word appears in the centre of the
screen. Now you are asked ‘OK?(Y/N)’. Ifall players are agreed that
the letters do make up a word and that the word is properly spelt,
press key ‘Y’. Now the computer asks “‘WHO?’, wanting to know
which player made up the word. Key in the player’s number, and the
score for the word (one point per letter) is added to that players
score. Now the groups of letters are replaced by a fresh set and the
computer is ready for players to look for a new word.

Sometimes it is not easy to make a word from the letters
displayed. If no one has pressed the space bar after 20 seconds, one
of the groups of letters is changed. The figures on the right of centre
change every second, counting from zero up to 20 seconds, so you
can see how much time you have left to make up a word using the
existing groups. If everyone agrees that no word is possible from the
displayed letters, press function key F7 to change one of the groups,
without having to wait the full 20 seconds. Every time a group
changes a bonus score is increased by 1. The player to make a word
has the bonus added to the score.

If the word is not correctly spelt, or players decide that the word is
not to be allowed for any reason, press ‘N’, when the computer asks
‘OK? The first two letters of the ‘word’ are then displayed as the
pool, and the player gets no score. Now it is possible to use the pool
group with groups 1 to 4 to make up words. Press key ‘P’ along with
the number key, when making up a word. If you use the pool group,
you score 10 extra points. The pool remains unchanged until it is
used, or is replaced by the letters from the next incorrect word.

The game continues until the score of one of the players reaches
100.
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Keying in

There are several blank spaces in the following lines: 30(8), 130(1),
280(1), 310(1), 330(4), 350(1), 580(2), 590(4), 680(4) and 3060(3).
The semicolons at the ends of lines 80, 190, 280, 680, 1000, 1020,
2030 and 3060 are essential to keep the display tidy.
Control characters used are:

CLEAR: lines 20, 60

CTRL/7: lines 40, 330

CTRL/3: lines 130, 420, 590, 680

CTRL/RVS OFF: line 280

CTRL/5: line 330

CTRL/RVS ON: lines 420, 670, 3060

CTRL/1: lines 670, 3060

HOME: line 1000

CRSR down: line 1020

CRSR left: line 3060(3)

Unlisted characters used are:
C=/2: lines 150 (before Scores), 2030
C=/5: lines 280 (after CTRL/0)

Program design

10-60 Asking number of players.

70-210 Displaying starting screen.

220-250 Displaying first set of groups.

260-310  Waiting for someone to find a word.

320-430 Making up the word.

440-490 Querying correctness of word.

500-570  Scoring.

580-690  Displaying winner, or preparing screen for next turn,

1000-1040 Subroutine for printing at any given line.

2000-2050 Subroutine for displaying scores.

3000-3080 Subroutine for choosing a group of letters at random
and displaying it.

4000-4040 DATA containing groups of letters.
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The program

10
28
jeis)
4
=ea
=a
e
ea
=l

1122

b
NOURWN
QOERR0

N
(WRTIN)
R0

NN
N
Q0

=238
24
258
2ea

tFC
27
zea

290
s00

REM %% SPELLBOUMD #%
PRIMT"I : POKE S32280.2: POHE SE221. 17
B$=" tiFP=1

IMNPUT Y SPLAYERS <(2—S3"; MNPS
NP=VALCHPE> : IF MP<Z OR HMHFEIMS THEMN 20
FuRIHT " :']Il
FOR J=@ TO 3
PRIMTTABCS+T#JI>J+1;
HENT

LN=6:G0OSUE 1036

PRINTTABC1S> "POOL"

LN=11:0G0SUB 1990
PRIMT"M" TABC(S> "READY? "
LN=17:GOSUB 1200
PRIMTTAEBC(G > "SCORES :

LN=12

COSUB 1990

FOR J=8 TO MNP—1

PRIMTTABC2+4%JI>.J+1;

MHEXT

GOSUEB 2009

GET A%:IF AFx="" THEH 220

FOR C=1 TO <

GOSUE 3200

HEXT : C=0

TI$="00008a" : T$="" :HG=0:FOR J=1 TO 4
Jr=1:HEXT

LH=11:GOSUE 190D

PRINT"®m"  TABCI2YSTRFCINTCTIA SO 2"

[

SCET A%
IF AF=CHRF 132> OR TIZ1zae THEHM C=C+

1 GOSUR 0o : B=B+1:G0O0TO 250

312
2

33

{PE
4o

IF AEI>" " THEN 2Z7&a

LM=11:GOSUE 128

FRIMT ®A" ; TABL&> "GROUWUPS? ="

CET A%

IF F[AE=" " AND MG>»1 THEM <41

IF AF="P"AMDFF= O0OFR AF="1"AMD FJ{13>=1
AFXF="2Z"AMD FJ(2>=1 THEHN 3298

IF AFEF="32" AND FI2>=1 0OR Af="4" AMD F

=1 THEH 250

GOTO =248
IF Af="F" THEM T$=TF+P%:FP=1:HG=NHG+1

=18 :PRIHNT P"; : GOTO S40

TEF=TE+LE/VALCAFED > F(VAL(AED 3= : HG=NG

+1 :PRIMNT A% GOTO 240

412
420
43R
s
45E
3]
422
G 3EA
+*
S1e
G20
D38
=1
540
55

LiH=1<4:0G0OSUE 19900

PRIMT"MEA" ; TABC12>T#F

LN=11:CG0SUR 1999

PRIMTTABCS> "OK? J(YA/N>" i B#®

GET Af£: IF AfF="" THEHN 454

LM=14:GOSUE 10908 :PRIMTTAEBC12>BF: B¥$
iIF Ax="Y" THEH 5508

IF AFXF="H" THEHN &35a

COTO 459

LN=11:G035UEF 1090 :PRINTTABI(ES "WHO?" ;B

GCET AFX:IF AF="" THEN 516
IF VALCAX>C1 0OFR YAL(AF>Z>HFP THEN S1ga
SLVALCAFD D =SONVALCAF S D HLEMCTE>+FB+EB ' B

SCOSUB Z000
FOR J=1 TO HF
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Sse IF S<I»=>1@@ THEH WP=J
STE MEMT
S0 IF FP=1 THEM LM=2:GOSUEB 1@06:PRINTTA
Bl v

598 LH=11:G0SUB 1000 PRINT"M" ., TABKSI "REA
v "

SR8 IF WFRF=a THEH 23a

G188 LH=11:'G0OSUE 10904

EZ8 FRIMTTABCS "FLAYER" ;WP "HIMNS®

3 GET AX:IF ASE="" THEHWN &3a ,

&40 FOR J=1 TO 4:SC(J5>=0:'HEHXT

A5 PEP=LEFTHC(TE¥.25>

2SS LM=2:G0SUER 1008

&7 FRIMT"m®R";: TABC1S>PE FFRP=00':FB=8

G888 LH=11:GOSUB 1008 :PRINT”"MNM" . TAB<CS> "RERA
I "

S2a GOTDO 2Z223a

126080 PRIMT x4 ;

1918 FOR J=1 TO LM

l1ez2a PRIMT"®M"

1938 HEXST

1940 RETURM

2008 LHMH=21:'G0SUB 196

ZB188 FOR J=B TO HMP—1

2@28 SCE=STRF(SCITH+1>>

2R3 PRIMT" " TABCS+4¥%J>SC+H;

243 MHEST

2058 RETURMN

S000 N=IMT<C<RNDI1>%105>+1:IF C=3 THEN C=1
321 FOR K=1 TO N

3820 READ =%

2a3a HMEMT

3043 LFCCO=MF

Za5Sa LHM=3:G0SUB 1090

SEEE8 PRIMT"mMR"; TABCS+7¥XCC—1>>" [1 1 [ S
[ o I

ZOVE RESTORE

088 RETURMN

438 DATA Fl;H,FIBJFiD_-HN,HR,HT,HND,H‘JE,B:B
A-BE.BL.EBR.C.CA,CE.CH.D,DA,.DE.DO.,E.E.E
418 DATA EJEﬁaED,EE,EN,ER,ELL,EHT,EST;F
.nFF')FEJFOJG)'BEJGRJHJHHJHE:HIJHO

40z DATA I.I.IMNM.IMNG. ISH. IVE»J i ,LAR-LD. L
E.LI.LL.LO.M.MAME.MI. MO

4@Aa3a DATA N, NAL MDD, NE. NG, 0.0, 0T . OND.. P.PH.
FE . F‘Fc!.~F-"LEJF‘ER,R,RH,RE,RN,RT.RHT,RCH,S
430480 DATA SH,SE,SD,SL,ST,SH,T,T.-TFL-TE;U,
VMiNVELSH WAL WO, Y

=]

Variations

The selection of letter groups can be varied to suit players of
different ages, or other languages. To make the pool more difficult
to use, and thus lead to higher scores, the number of letters taken for
the pool could be increased to 3 or 4. Alter the ‘2’ in line 650 to ‘3’ or
‘4’. The score for using pool is ‘10’; this could be increased by altering
the ‘10’ in line 390. It could be helpful to add a routine to sound a
bleep shortly before a group of letters is about to be replaced.
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Minefield

Youareanescaped prisoner-of-war trying to make your way back to
join your own troops. Between you and safety lies an enemy
minefield, which you have to cross on foot. It is a barren area, with
only a few trees and bushes for cover. The enemy are aware of your
escape and, since you are a high-ranking officer, they are out in force
to prevent you from getting back alive.

The enemy has sent armoured vehicles to patrol the minefield,
with orders to shoot on sight. Although they are a danger to you,
they can also be a help. If you can keep out of sight and watch where
the vehicles go, you will be able to discover the un-mined paths
across the minefield and so reach safety. But put only one foot
wrong and you will be blown sky-high by a mine. When you are in
sight, the gunners will shoot you, but they cannot see you when you
are hiding in a bush. On the other hand, armoured vehicles do not
bother to avoid bushes; they simply drive over them. This could be
unfortunate for you, if you happento be hiding in the flattened bush
at the time! Apart from that risk, the bushes are a safe place to seek,
for there are no mines in, or under, a bush.
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How to play

The game is played at 10 levels, of which the easiest is level 1. The
higher the level, the more thickly scattered are the mines. Above
level 5 the guns fire further. At the highest levels (8 and over) the
vehicles destroy the bushes as they pass over them. If you take too
long to cross the minefield, you may find that few places remain in
which to hide.

As soon as you have keyed in your chosen level and pressed
‘RETURN?’ the screen clears, the mines are laid (though you cannot
see them) and the bushes are displayed in unmined locations. Then
the black vehicles of the enemy appear at the top of the screen. You
are the red character which is at the top left corner. Your destination
is the bottom right corner. The whole of the top row and bottom row
are clear of mines so, once you reach the bottom of the screen, it is
safe to move along it (though you may still get shot by a passing
vehicle).

The vehicles move off into the minefield, travelling down the
screen at first. When a vehicle finds a mine ahead, it turns right and
then proceeds in a new direction. Vehicles also turn right when one is
blocked by another. All the time you will hear the sounds of gunfire,
and shells bursting beside you. You move by using these keys:

U move up (toward top of screen)
H move left

J  move right

N move down

If you press no key, you stay in the same place. Y ou cannot move off
the edge of the screen, but the vehicles can. When you are near one
edge of the screen, it is essential to watch the opposite edge, for a
vehicle may suddenly appear close to you and shoot you before you
have had time to get clear. In levels 4 and lower, the range of the guns
is 1 row or column. In other words, the vehicle has to be on the next
screen location, vertically or horizontally. At levels 5 and over the
range is extended to two rows or columns. When you are hidingina
bush, you cannot be shot but, if a vehicle runs over the bush you are
hiding in, you are run over.

The game ends with suitable sound effects, and you are told how
long you took to get to safety. If you failed to reach your goal, you
are told how long you managed to survive the hazards of the
minefield.

Press the space-bar to play again.
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Winning tactics

Give the vehicles a few moments to head through the minefield and
watch where they go. At the lower levels there is a chance that there
is a clear path straight across. Even then, watch out for deflected
vehicles cutting across your path and shooting you as they pass. If
there is a bush close by, it is worth deviating from your path to hide
until the vehicle has passed. Watch out for pairs of vehicles
travelling on parallel paths, two or three rows or columns apart.
Between them, their guns cover a wide area of the minefield and it is
difficult to move out of their way quickly. One of the worst dangers
is the vehicle which goes off the screen on one side and instantly
reappears on the opposite side. If it goes off the left edge, it reappears
one row further up the screen on the right. If it leaves the right edge it
reappears one row down on the left. If you are on the extreme edge,
it is possible to be shot by a vehicle which approaches the opposite
edge. In effect, it catches you unawares by suddenly appearing over
the horizon. It is this factor which makes it essential to take care
when you have got to the bottom of the screen and are making your
final dash for safety.

Keying in

There are no special problems. Control characters used are:

CLEAR: lines 80, 100, 700, 800, 900, 1000
CTRL/2: lines 700
CRSR DOWN: lines 710(3,2), 870(3,2), 980(3,2), 1060(3,3)
CTRL/7: line 1510

Unlisted characters used are:
C=/8: lines 900 (after CLEAR), 1000 (after CLEAR)

Program design

10-50 Initialising variables and sound of vehicles.
60-70 Asking for required level.

80-180 Setting up minefield, with bushes.

190-220  Resetting variables.

230-390  Processing player’s move.

400 Processing moves of vehicles, in turn.
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610-680  Effect of falling shells.

700-790  ‘Winning’ routine.

800-880 ‘Mined’ routine.

900-990 ‘Shot’ routine.

1000-1050 ‘Run over’ routine.

1500-1510 Making ready for next game.

2000-2010 Subroutine giving duration of notes in victory tune.
3000-3010 Subroutine to clear VICII registers.

Points of interest

The mines are displayed on the screen as asterisks (character code
42) but since they are displayed in light grey (colour code 15, line 90)
they are invisible to the player. They are not invisible to the
computer, which PEEKs the character code RAM at lines 310 and
460 to find out if the player or a vehicle is about to move on to a
mine.

The program

12 REM *% MINEFIELD *%¥

20 G=1824  H=35529<  :DIM MXdsSaD> . SX28

0 S=354272: CB=53228a - CS=503281 - GOSUB 20040

468 POKE S+14.8:POKE S+182.22:POKE S+2.2:'F

OKE S+24.143:POKE S+6.242'POKE S+4.€5

S50 POKE CEB.S:-POKE CS. 15:POKE 49,1

&8 POKE S+7.100:FPOKE S+8.1:POKE S+13. 240

T POKE S+11.122:P0KE S+24. 1

S8 PRINT"I" INPUT"LEVEL <1—12>" L%

98 L=VALJIL%*>: IF L<1 OR L>10 THEN Sa@a

1268 PRINT"IY

1168 FOR J=1 TO RO+3¥L MX{IT>=RNDC1>k95=20+4

D :FOKE H¥MXCT5 .15 POKE G+MXCJTI3 ., 942 MEXT

128 FOR J=1 TO 2Z:SXHJJ>=RNDJC1>¥320+40

1380 FS=0:'FOR K=1 TO 30+3¥L

148 IF SHECI>=MX{K> THEN FS=1

158 HNEXT

180 IF FS=1 THEHN 120

17 POKE SXCJII2+H.S:FOKE SXCJI>+G., 160

188 NEXT

1960 F=2:P=2:PHM=0:PD=1:FS=1:POKE G.,za2:P0O

KE H.,2:TIF="00gooa"

28 FOR J=1 TO S

2180 CHRCII=7FRI CHHECI>=CR{(ITD CDXECIT>=2: POKE
GH+CXHCID .35 'POKE H+CX(J>.0

228 HNHEXT

238 GET Af

24@a IF AF="U" THEHN PHNH=F—42

258 IF AFX="J" THEHN PH=FP+1

2680 IF AF="H" THEHN PHN=P-—1

2ve IF Afx="N" THEN PH=P+40

2868 IF PH<B® O0OR FPH>993 THEN PHN=F
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2980 IF AF="H"AND INTI(PA/4>=P/ 48 OR A$=".J
"AND INTJI{C(P+13>./948>=<(P+15>./40 THEN PN=F
309 IF PN=992 THEN 700

318 PG=PEEKJ{(G+PHN>

328 IF PG=42 THEHN 80

2388 IF PG=35 THEHN PHN=P

240 IF PHN=FP THEN 48989

3580 POKE G+P.,32+FS#128

268 IF FS=1 THEN POKE H+P.35:FS=

378 SS=PEEK(H+PHN>ANDT

380 IF SS=5 THEN FS=1

398 P=PHN:POKE G+F. 209  POKE H+F.,2+FS¥3

483 J=1

4180 IF CDMCJI>»>=0 THEHN CHXJ{J>=CHxdJ J‘-—4€l
4z IF CDX<CJI5>=1 THEHN CN.".&JJ—C/. T +1
43230 IF ZDXCJI>=2 THEN CHNHZJCJT> R I Y|
440 IF CDHECI>=3 THEN CHXEC(JI>=CHKJIT>—1

=17
4560 IF CHXECI><CB8 OR CHX<CJI>>999 THEH CHELJ
>=CHMACI>—1000¥SCGMNI{CMNXC<I >

30 FG=PEEK(G+CHNX{JI> >

47 IF PG=42 O0OR FG=35 OR FG=zZ2 THEH CDX
L I>2=CDXEL{I>+1 :CHX(T>=CXHCT>

4880 IF CDXEIJI>=44 THEHMH CDX<{J>=a

149 IF FS=1 THEH 5320

5080 D=ABS{P-CNXJJ>>:1IF D=1 Ok IL=3& THEH
Fi5=1

S1@ IF L>S AND D=2 OR LS AMND D=8 THEM
FG=

S52e IF FG=1 THEN 900

S52a IF PG=2z209 THEHM 10800

S4@ IF CHXCJI>=CX<CJI> THEN &0

S50 IF L>8 THEN CCXC(JT>=0

S5S0 POKE GH+CXCJ>.32+128#¥CCHKIJT>

S8 IF CCHCI>=1 THEN POKE H+CXITI3.,5:CCHI
JI 3=

5880 FS=PEEK (H+CHX<JI>>ANDY : IF FS=5 THERM i
CHCIo=1

SO CHOITI=CHMXCI> :POKE G+CX<{J>.25:FOKE H+

CHCTI2>, 0 :POKE S+24.1

SO JI=J+1:IF J<& THEN 410

&1 IF RND<13<.8 THEHM 230

620 FR=38023+IMT(RND<1 >%x25008>

538 POKE S+4.65:POKE S+11. 128

&40 POKE S+24.143:FOR J=1 TO 235

=58 FR=FR-—PEEK{(S+27>¥80 HF=IMNT{FQ.-2Z5
F=FQ—-—HF 256

S68 FOKE S.LF:POKE S+1.HF

&7 HEMT

&8 FOKE S+4.649 POKE S+1Z2Z.2:POKE S+132.25
2 POKE S+7.20:POKE S+8.2:FOKE S+11. 129
590 GOTO =230

708 PRINT"IIHN" : POKE CEB.6:POKE CS.2:0C0SUB
300

718 PRINTTABC1A> " XNOU HAVE ESCAPED! Y P
RINTTABC11D"HIMIN"; INTCTIEQ>; "SECONDS"
7280 POKE S+24., 15:POKE S+5.100:POKE S+6.8

o
‘

=)

730 FL=75:FH=34 : D=4 :G0O8SUB X000 :GC0OSUB RK0Q
=)

740 FlL=94:FH=32:D=x:0CO08SUB Z00a

750 FL=735:FH=34:00SUBR 2000

760 FL=12&:FH=38: 008UB 2000

TP FL=214:FH=28': D=8 : 008SUB 2000

780 FPL=177:FH=23%5:0G008UB 2000

790 POKE S+24.,.0:00TO0 1520

802 PRINT'"I" :GCOSUB 3004
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818 POKE S+24.,15:POKE S+12.8:POKE S+13.2
5a:POKE S+7.20:'POKE S$+8.,2:POKE S+11, 129
828 POKE CB.,.9:POKE CS.0

833 FOR K=1 TO 18:HMNEXT

a48 POKE CS. 1

858 FOR K=1 TO S5:MEXT

B58 POKE S+11.128:FPOKE CS.0

87VEA PRINTTABC12> "XDDMwOU WERE MINED" :PRIN
TTABC18> "MOAF TER" ; INTCTI~GA> . "SECONDS"
88a@a GCOTOo 15082

ggg PRINT"IO" : POKE CE.2:POKE CS.2:00SUB 3
10 POKE S+24.15:POKE S+6,240:FPOKE S.56:
POKE S+1.27

928 FOR J=1 TO 15

230 POKE S+4.129

4@ FOR Kml1l TO S5:HEXT

958 POKE S+4. 128

SE0 FOR K=1 TO 2@:NEXT

S78 NEXT : POKE S+24.@

S8 FPRIMNTTABC13> " NNMYOU WERE SHOT" :PRINT
TABC11>"NMAFTER"” , INTCTIAEA>; "SECONDS"
9 GOTO 1528

19080 PRINT"I" :POKE CB.Z POKE CS.2

19160 GOSUR 3000

1920 POKE S+24.15:POKE S, 144 :FPDOKE S+1.23
S:POHE S4+5., 1S5 POKE S+&6.24940:FOrHE S+4.,.33
1925 FOKE S+7. 100:FOKE S+€. 1909 FOKE S+13
, 24940 POKE S+11.122

1938 FOR J=1 TO 1500 :HEMT

1940 POKE S+4.3=2:'FOKE S+11. 128

1950 POKE S+24.0

1968 PRINMTTABC1@> "AMMYOU WERE R OVER" S
FRINTTABL10>"MRMAFTER” ; INTL{TI/&&> : "SECON
1598 GET AL : IF AXC>" * THEN 15900

1518 FRIMT"R" :FG=0: GCOoO7TOo 39

2000 POKE S.FL:POKE S+1.FH:FOKE S+4.32
2010 FOR K=1 TOQO 120%D:NEXT

220 POKE S+4.,.32.

2038 RETURHN

3000 FOR J=0 TO 24 :POKE S+J.0:NEXT

38018 RETURHMN

Variations

The number of mines planted is 30 plus 3 times the level of play (line
80). To make the game even more difficult, increase the number of
mines. In this case line 130 also needs amending to the new value.
You can add more vehicles by altering the value of J in line 200.
Reduce the initial spacing between them by changing the ‘7’ in line
210 to ‘6’ or ‘5’. The value in line 600 also needs changing to allow for
a greater value of J.

Having more vehicles makes the game slower, although the added
time is necessary to give the player time to assess the movements of
all the vehicles. As it stands, the game is certainly fast enough but, to
increase speed still further, cut out the sound effect routine by
deleting lines 610-680.
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Vibrations

Just for once, the ‘64’ has a chance to be itself. Instead of having to
pretend to be a Pintable, an acrobat on a tightrope, or the pieces of a
jigsaw puzzle, it can simply be a computer, doing computerish
things.

Vibrations is a true computer game, and quite unlike any other
game or anything in real life. This is what gives it its fascination. You
are pitting your skill and wit against the speed and logic of the
computer.

How to play

You are first asked to key in the speed. Speed 1 is slow; it gives you
plenty of time to press the keys, though it does not make the solving
of the problem any easier. What problem? - this will be explained
later. By contrast if you can win at speed 10, your reflexes are precise
to within a tenth of a second.

Next, an assortment of symbols of different colours appears on
the screen. They start to vibrate. Some move up and down, others
move from left to right. After a few seconds, the symbol at the top
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left corner of the screen changes its colour to black. None of the
other symbols are black, and this black symbol is the one on which
you, the player, are riding to begin with.

Now for the problem. You are to ride the symbols, leaping from
one to another until you reach the symbol at the bottom right corner
of the screen. You can only jump from one symbol to another when
they are touching. They must be exactly side-by-side or exactly one
above the other on the screen. If you press the correct key at just the
right moment, you jump from one to the other. When you make a
successful jump the symbol on which you were riding returns to its
original colour. The symbol which you jump to becomes black.

To jump, press one of the following keys:

‘U’ jump up (toward top of screen)
‘H> jump to the left

‘J>  jump to the right

‘N’ jump downward

It is no good pressing a key and holding it until two symbols are
close together. Except when you are playing at the slower speeds,
there is not much point in hitting the same key repeatedly. Just
watch the rhythmic motions of the symbols and press the key once at
the instant they come together.

At lower speeds the motion of the symbols appears jerky. This is
to be expected, for at speed | the computer waits for up to a second
for you to press the key, before it moves the symbols to their next
positions. At speed 10 you have only a tenth of a second, and their
motion is smooth.

Jumping from one symbol to another is only part of the problem.
The game can be thought of as a dynamic maze. Although some
pairs of symbols seem at first glance to be coming together regularly,
closer observation may show that they rarely or perhaps never line
up so that you can make the jump. For success, you have to decide
your route in advance. Jumping on to certain of the symbols only
leads you to a dead end. There is at least one possible passage across
the screen, but it makes a bewildering puzzle to find it.

When you reach the symbol in the lower right corner, the game
ends. Press the space bar to play again.

The colours and symbols are chosen at random so, even if you
have found your way across, it is difficult to recognise the path on
subsequent attempts.
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Keying in

The usual warnings about keying in the DATA with the greatest
care, and SAVEing the program before you RUN it, apply
particularly to this program.

Control characters used are:

HOME: lines 30, 700

CRSR down: lines 40(3), 700(3)
CRSR left: lines 40(3), 700(3)
CTRL/2: lines 40, 700

Program design

20-30 Initialising variables.

40-50 Requesting speed.

70-180 Transferring DATA on screen layout to RAM.
190 Transferring machine code program to RAM.
210 Initialising machine code variables.

220-410  Setting up the display.

420-450 Making the symbols oscillate.

460 \Putting you on the first symbol.
470-550  Getting and analysing your key press.
560 Move the symbols one step.

570-610 Finding out where your symbol has been moved to.

700-730  Winning routine.

1000-1020 Subroutine for entering data in table.

2000-2020 Subroutine to select symbols and colours at random.

2500-2510 Delay subroutine.

2700-2720 Subroutine to test adjacent area of screen to find where
the player’s symbol has been moved to.

3000 DATA statement holding codes for symbols.
4000-4030 DATA statements holding details of locations of
symbols.

5000-5090 DATA statements holding machine code routine.

Points of interest

The keyboard buffer is POKEd at line 60 (POKE 649,0), so that it
cannot hold any input. This makes it impossible to register key
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presses before the proper moment. The buffer is opened at line 470
to allow one key press to be registered, and closed again at line 490,
immediately after the time for pressing the key is over.

The vibrations rely on horizontal and vertical strips of symbols.
Except for one symbol in each strip, they are displayed in red on a
red background, so are invisible. At any one time one symbol of each
strip is in another colour, and this is the one we see. The machine
code routine operates on all the strips in rapid succession. It makes
the visible symbol invisible, by changing its colour to red, and makes
the adjacent symbol in the strip visible. This gives the illusion of
motion to the symbols. If you want to see what the strips actually
look like, add this line to the program temporarily:

35 POKE 53281,1

It spoils the effect, but shows you how the program works.

The program

18 REM ##* VIBRATIOMS *#

20 L=a:M=0:P=0:HMH=0::16G=1824 H=55Z9&: BE=1228

S

280 PRINT"I" :POKE S32230.2:POKE SZ221.2:FP0

KE S2.42:POKE S&a.48

460 INPUT "rERRISPFEED (1--16>" A%

S8 TRF=VALC(A%X> ' IF TF<1 OR TF>10 THEHMH 360

e PRINT"I" POKE &£49.8:FOR J=a TN 5:RERAD
CRCT> NHEXT

7O S=1:F=121:¥M=1:G0SUJB 1000

8 S=126:F=2351 : ¥=40: G0SUJUEB 1009

A S=2:F=2352:'X=00:00SUB 10049

1808 S=4:F=3239:xX=2216&:0G0SUE 1800

118 S=44:F=£4:x<=212:0C03JE 1000

1260 S=S59 1 F=832:M¥=217:GOSUE 1200

S=94 :F=124 : ¥=219:: 30SUJE 180a

S=129 :F=149::x=218: GOSUE 10049

S=154:F=194 : ¥=21< : GOSUE 18900

S=199 :F=209: =219 : GOSUJE 109035

S=214  F=254 : ¥=217 : GOSUJE 1089

FOR J=0 TO 25 STEFP S5:READ A.M:POKE

B+J.A:POKE B+J+3.,M:MEXT

1980 FOR J=1254& TO 12722 'READ X:POKE J.x

CNEXNT

2 RESTORE:FOR J=2 TO 5:READ *>:HMNHEXT

218 POKE 251.0:FOKE 252,48 POKE 253.9

228 FOR J=1 TO 235

238 cGOSUB Z009

24 READ X.Y:IF J>2>8 THEN M=H+3512Z2

258 IF J213 THEHN X=mr-256

268 IF J218 THEN M=HXK+5S12Z

2va IF J=1 THEHN P=C

2880 POKE H+X.C:POKE G+~.S

298 FOR K=¥+1 TOQ >+¥

0 POKE H+K.Z2:FPOKE G+K.S

3182 MNMEXNT  HNEXT

326 FOR J=1 TO 2=

330 GOSUEBR 2000

[
W
]

T
[URRURE .Y
GO3E0
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340 READ M.Y:iM=mHR+51Z2
35a IF J>5 THERM X=+H-512
2EO IF J>14 THEHMN HM=M4+7T6S
I7a IF J>17 THEMN ==X-512
38 FPOME H+-H,C:POKE G+21.S
298 FOR K=x+40 T0O X+vY¥40 STEF 40
400 POKE H+K.2Z2 FOEKE G+K.S
418 HEMT : HEMT
4z FOR J=1 TO Sa
4380 SYS 12546
44@ GOSUB =500
458 MNMEST
2458 L=H+9: N=FEEKJ{L>AND?:FPOKE L.OG
4780 POKE 642, 1 TIf="000000" ‘:Af=""
48a GET AF:IF AF="" AND TI<Ea-.TF THEHN 4&
(=]
428 FOKE &49.0:IF Afs="U"” AND L>H+39 THEH
rM=L—<a
SEa IF AF="H" THEN M=L-—1
S1@a IF AF="J" THEM M=L+1
Ssza IF AF="MN" AND L<M+258 THEN M=L-+40
S20 HM=PEEK {(M>Ai{D7T
D46 IF N>X2 THEN POKE L.P:POKE M.,8:L=M:P=
! -
558 IF L=H+3983 THEN 700
SEa SYES 12544
va D=-—1:G0SUB Z2ve:IF D=8 THEHN 472
S8@ D=1 :GOSUE 27y : IF D=ga THEHN 47a
529 IF L>H+32 THENM D=—40:GOSUER Z7vo9:IF I
=8 THEHMN 470
saa IF L<H+2&880 THEHM D=4:06G0SUE Z7vaa
&1 GOTAO 47a
TAaa FRIWNT"IDDeERI=YOLU GOT THERE! ™
Via POKE S49.1
r2a GET AL : IF AF<>" " THEN 7Fza
T30 RESTORE:GOTO 30

10 FOR J=S TO F STEF T
1818 POKE B+J., >

1928 HEMT - RETURHMN

2008 S=CHCIMNTI(RNDC1 >¥S5>
218 T=IMNMT(RNDC1>%53>+3

20z RETURHM

2508 FOR K=1 TO 200 :MNEMT
2518 RETURM

27V HM=FEEK<L+D>RANDT

2via IF H=8 THEN L=L+D:D=8
272 RETURHN

S0 DATA 81.87.90.83.685.32
490 DATA 7V.5.228.94,.24.,.58,2088.,2.,057

(l
RIS
s Qe

YR

Tao25.3,175.6,12.5.,.229.,.4,.565.,.934., 115,
42018 DATA 37.4.,.254,.2:.119.5., 152, 3.
LA R21IT.6.946,4,.201..6,.53,.5, 1657, %

4028 DATA 181.2.51.4,.228.6,115.7 .
SE,TL1A.5,.200.,5,23,2,.225,.2.31.3.2
4038 DATA 1282.5.47.5.,.51.4,.0.,.5.,13%
22,241 . T 48,5
4042 DATA 2Z207.&8
=
SO DATA 169.
251.133.,.254., 13
-_;@19 DATAR 170O.
Tr.251.24., 102

Saza DATA "‘4._;-

R ()

Y ek H-h“

pra

“'"L"J

&)
B0l

f)  +*

0

253,711 ..5.1168, 3

-

1Y

Al

_H@;mm
Qhhi=b

L1e 9,125, 13
S@23 DATA ?6,43,49,172 i.45, 177 .2
254, 136. 177,251 .141.9.49, 1236, 1 77 .

NUH»mwmn a
(res @ LY
I F VRS

s (] g e
=W @ M
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Sa40 DATA £.202. 12.177.,.251.,.41 . 7.,.2895. 8. 43
L 232 .20, 177.,.251.24,185. 2. 145.251.7&. 114
SE5E DATA €49, 177.251.41.7.205.4.169.,6. 14
S5,.251,177.251 . 41.-8.-2@8 16.177.251 .29, 1835
Socd DATA 1,145,251 .76 127.42.177.251 .55
L, Z233.1.145.251, 177,251,411 .7.2490.22. 1709

SETE DATA 126. 17 7.251.,.141.0.49423. 135, 1i77.2

51).——4 199.8a,42, 144, 2., 238, 253, 202 2as
Ses@ DATA 245, 1'58.» 1732, 25548, 145, 253, 172
;1,43 . 05,232,505, 176, 1.,.96.76

SAsa DATA 4,942, 136, 136 177,201 .76 1549.4945

Variations
It should be possible to add sound effects without appreciably

slowing down the program. The combination of sliding tones and
vibration symbols could prove overpowering!
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Poker-Face

A melancholy kind of a fellow is Poker-Face, who keeps his
thoughts to himself for most of the time. He may occasionally smile
in a pensive way. Possibly he is holding a sure-fire poker hand, but
probably he is only bluffing. If you think that you can gauge his
mood, it could help you to win. If not, you will have to rely on your
assessment of the chances of your holding the winning hand. This is
a game for one player, based on the rules of five-card poker, with the

computer as your poker-faced opponent.

How to play

As soon as you RUN the program, your hand is displayed on a green
screen, reminiscent of a green baize card table. You are given 5
cards, and so is Poker-Face, though of course he will not show you
his cards until you say ‘See you’ later in the game.

The cards have been dealt at random from a normal pack of 52
cards with no jokers, and the pack is shuffled between deals. Aces
are high. While Poker-Face is analysing his hand, you have time to
examine yours. In Poker, there are 10 kinds of scoring hand, which
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rank in the order listed below:

Royal straight flush: five consecutive cards of the same suit, from
ace down to 10.

Straight flush: five consecutive cards of the same suit, starting
with a card other than the ace (e.g. 7,6,5,4,3 of hearts).

Fours: four cards of the same value (e.g. 10 of spades, 10 of hearts,
10 of diamonds, 10 of clubs, plus one other card).

Full House: three cards of the same value, plus a pair of cards of
another value (e.g. 4 of spades, 4 of hearts, 4 of clubs, plus a pair of
Queens).

Flush: all five cards of the same suit but not of consecutive values
(e.g. 3,5,6,J,A of clubs).

Straight*five cards of consecutive value, but not of same suit (e.g.
3 of clubs, 4 of spades, 5 of diamonds, 6 of clubs, 7 of clubs).

Threes: three cards of the same value plus two odd cards.

Two pairs: e.g. a pair of threes and a pair of kings with one odd
card.

Pair: e.g. a pair of tens with three odd cards.

Top Card: if a player has none of the hands above, the hand is
ranked by the value of its highest card.

By the time you have decided how good your hand is, the
computer will have analysed both your hand and that held by Poker-
Face. Poker-Face’s reactions are then described on the screen. How
much you can tell from this is a matter for you to decide.
Incidentally, although the computer has analysed your hand too, the
part of the program dealing with Poker-Face’s reactions does not
make use of this information.

You are now asked what you want to do. There are two choices:

‘Turn in’: press key ‘T’. You think that your hand is so worthless
by comparison with that held by Poker-Face, that you wish to cut
your losses and end the round. If you do this, you do not see what
hand Poker-Face actually held. It might have been even worse than
yours! Whatever the relative rank of the hands, you lose one chip to
Poker-Face. The scores are then displayed at the bottom of the
screen. By the way, you each begin the game with 100 chips.

‘See You': press key ‘S’. The screen then displays Poker-Face’s
hand, and tells you its ranking. The winner is the player with the
higher ranking hand. The score is displayed. If you win, Poker-Face
pays you 3 chips. If you lose, you pay him 2 chips.

Press the space bar when you are ready to play the next hand.

Poker players will realize that this program does not attempt to
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compare hands that are of the same kind. In this respect a pair of
Queens, for example, ranks equally with a pair of twos. In the event
of both players holding the same kind of hand, the game is declared a
‘null game’ and the scores of both players are left unaltered.

Winning tactics

The program is designed so that you cannot reliably guess what
hand Poker-Face holds from the reactions he shows. There is a
strong random element, which might correspond to a ‘change of
mood’. There is also an occasional wildly unpredictable response
which gives away nothing. Poker-Face can truly bluff!

Playing this game gives you insight into the frequency with which
the various hands are obtained. Since the ‘deal’ is a true simulation
of the dealing of a pack of cards, the hands turn up with the same
frequencies as would be experienced with a real pack. Apart from
setting out the various combinations and working out the
probabilities mathematically, the best way to success in poker is to
actually play it and get the feel of the game. Gaining experience this
way could be less expensive than gaining it at the poker table!

Keying in

Control characters used are:

HOME: line 30

CRSR DOWN: lines 120, 140, 150, 160, 640(2), 720(2), 810(2),
820, 830, 840, 850(7)

CRSR RIGHT: lines 120(2), 640(2), 720(2), 850(2), 880(2),
890(2), 900(2)

CTRL/1: lines 130, 160, 810, 840

CTRL/3: lines 140, 820

HOME: line 810

Unlisted characters used:
C=/2: lines 120 (before CRSR DOWN), 720 (before CRSR
DOWN), 910 (before YOU)
C=/4: lines 640 (before CRSR DOWN), 850 (before CRSR
DOWN), 910 (before P-F)

The other symbols used in lines 130-160 and 810-840 are the spade,
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heart, diamond and club, obtained by typing ‘A’, ‘S’, ‘Z’ or ‘X’, with
the ‘SHIFT’ key.

Program design

20 Storing initial scores.

30-40 Initialising variables.

50-110 ‘Dealing’ cards.

120-160  Displaying your hand.

170-190  Totalling numbers of cards of same denomination in
each hand.

200-220 Totalling numbers of cards of same suit in each hand.

230-360  Analysing hands to pick out various kinds of flush.

370-500 Looking for fours, threes, full house, and pairs.

510-570  Looking for a straight (not flush).

580-630 Finding top card.

640-710 Displaying Poker-Face’s reactions.

720-760  Asking for your response.

770-910  Displaying Poker-Face’s hand, and scores.

920-930 Preparing for next deal.

1000-1050 Subroutine converting values of cards into ‘A’, ‘K’, ‘Q’,
etc. and printing them.

3000 DATA statements holding card denominations.
4000 DATA statements holding Poker-Face’s reactions.
5000 DATA statements holding names of hands.

Points of interest

The many arrays and variables are cleared at the end of each hand by
using the statement ‘CLR’ in line 930. To preserve the scores, these
are POKEd into two addresses in RAM (251, 252). These addresses
are available for use by the programmer and never altered by the
computer, so the values may be stored there. When the program
begins again, these scores are recovered at line 30.
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The program
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EM #% FOHER—FHCZE *%
D E 251;199=PFPE 252, 196
FRIFT"IOY ) POKE SI3I22a. 13 FOME SS221.132
-FEEM 251 3 ' YS=FEEK 252>
IiM FHRI12.232 .. HEZC12. 7. D121
O J=1 TO 1&
IMTIRMDY1 %1 TES=IMTIRM 1 ot
F FPALZD.S>=1 THEM <&
Ol s IR SN |
F IS THEM S=S+9
HHC{D.,Sx=1
HME==T
F‘R‘IHT“E‘.FH‘CH IR HAHD IS : e
FRIMTTRECS> "md i rS=4 COSUE 1 aae
FRIMT"®"” PRIITTRAERC S "' e =T R i bS] I
e
FRIMT"®M" - PRIMTTARAEBLSS P @ Vi rE=ES I C0SUER
73]
FRIMT"®M"” :PRIMTTAELSS?> “m¥% ” S—7F 1 Gasld
g
FOR J=@ 70O 1Z2:'FOR H=0 TO 1:FOR =44
0 Z+H¥>4
IF HECIT..FI3=1 THEMN DHEJIIT.H>=DXIJT.,.H>»+1
FE=T : ME=ST - HMEST
FOR H= T0O 1 :FOR ¥F=H#¥d4 TO 3+H=¥d:FIR
TO 12
IF HX{IT.H>i=1 THEH SXEKEI=SXHIK>»>+1
MEMT : NEXST - MEXST
S=@Q:FOR H=@a TO 1
FOR =Hx#¥4 TO 2+Hx<
IF SXdEa=5 THEHN S=K
NE=T : IF S=g THEN 3sa
R=a:FOR J=12 TO <4 STEFP —1
F=1i:FOrR L=J TO J—<4 STEF -—1i
IF H¥E{L.S>ZI1 THEHWN F=9
HEST
IF F=1 THEH R=J
ME™MT
IF R=122 THEMN S({(H>=1:15607T0 IS
IF R ANMD RCZ12 THEN SCH>=2:GCTO ZS&ed
SCH>=T
HE™MT
FOR H=8 TO 1
IF SCiH>Za THEHM Sag
FOR J=@2 TO 12 °
CHIDHE LT HDY cHy=1
HEMT
F=2:FOFR J=@ TO 12
IF LHCIT.HI>»~=2 THEN F=F-~+1
HE=T
IF F=2 THEHNM CZTHXIZ2.H>=2
IF CHIF3 H>=1 THENM S<I(H>=2:E5070 Sax
IF CHILB.H>»=1 ANMD CH<Z.H>»=31 THEM STHZX
oTa Saa
IF CHRLCB,H>=1 THEN S<JdH>=7::G0TO Saxa
IF CXHIZ2LH>>a THEM S{H»=10—CHIZ H>
TO 1
8 THER STa
TO =
=3 TO I=+<:1IF DHEIL.HI=a THEH
F=-1 THEMH =ZTHI=
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ST HNEXT

580 FOR H=80 TO 1

590 IF S<H>>® THEN 630

S8 F=0:FOR J=12 TO 08 STEF -—1

&1 IF DX<CJI,H>=1 AND F=0 THEN SJ{(H>=10+.J:
F=1

=28 NEXT

38 NEXT

648 PRINT :PRINT"WDRBFOKER-FACE IS
S50 IF RHMD<1>>.9 THEN M=IHMHNT/{RNDC1>%11> G
oTOo &80

S68 M=S<{O>+INTI(RNDC1>¥3> =

57 IF M<1 THEN M=1

6388 1IF M>10 THEN M=10

6980 FOR J=08 TO 12:READ D% NEXT

T8 FOR J=1 TO M:IREAD M$ NEX

718 PRINTMZ®

720 PRINT"XEEBBRBIHAT WILL YGlX DO7"

38 GET AF:IF A$S="""  THEN 73&
748 IF AF="T" THEN PS=FPS+1  ¥YS=%YS—1:6G0TO
S1e

SO IF AS="S" THEN 77

Féa GCOoOTO T30

¥ IF M=18 THENM 7S50

TEO FOR J=M+1 TO 10:READ MZ*x: MNMEXT

TS9O M=S<a>:IF M>108 THEN rMM=10

808 FOR J=1 TO M:READ H$: NEXT : RESTORE
810 PRINT"®=",; TABI(20> "MPOKER—-FACE HOLDS:M

'CPRINT :PRINTTAEBC(ZZ2> "M Y S=0:060SUB 1@
gg@ PRINT PRINTTARARBCZ22> MMM " .  S=1 1 GOSUB
BégagRIHT TPRINTTRBC22:D " e Y L S=2 00SUB
é?gZZRINT CPRINTTABC(Z222 "t YL 1 B=2:008SURB

SS9 PRINT " XDDIDDQ'' - PRIMT "sRFPOKER-FACE HA
S " ':

268 PRINTHF$

8ve IF S<0>>9 AMD S<15>>9 THEN S<C<O8>=-S<{0>
:SC1O>=—S<1>

8388 IF S<O><S<1> THEN PRINT*RrRRIAMND WINS":
PS=PS+2:¥YS=YS—2:6G0TO 916

S92 IF S<O>>Sdcl1> THEN PRINTYFRRARND LOSES"
:PS=FPS—2:YS=YS+3:6G0TO 910

200 PRINT"RBISO IT-S A NULL HAND™

218 PRINT:PRINTTABCS>"YOL: ";v3:TABC2S>"
P—F: ";PS
S22 GET AF: IF AFL>" v THEN S92

920 POVE 23T1.,PS:POKE 2S2.¥Y8:CLR:GOTO 20

19880 FOR JI=12 TO o STEF —1

19i8 READ D#*

1228 IF HXCJ.S>Ca THEHM PRINMT DFi ]
1838 HEHXT

165480 RESTORE

19052 RETURHN

300 DATA A.K.O LAL2.E.TaEN G .32
4088 DATA LAJUG HIF HIS HEF—'ID OFF . GARASPIMG
FOR EBREATH. aMIL_INf' "'L:.F‘EHEL IMNZSCRUJTABLE

401@ DATA OBYIOUSLY FPERFLE: .ED.- WATCHIMG ¥
G, GRIFFIMG THE THELE

4= LDATA LOOKIMNG GRIM., TURKMIMS FALE. SASF
iNG FOR BREATH

Sa@0 DATA A ROYAL STRAIGHT FLIJE:H..F’I STRAI
SHT FiLUJSH. F’DUP._-- FULL HOUS

Sai9 DATA A FLUS HAMD . A "‘TF-?FiI SGHT HAMLD. T
HREES .. TO F’F’IIF:S.-FI PAIR.HIZ= TOF CARD
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Snorkel

The shallow waters of the tropical bay of Santa Sesenta-y-Cuatro
are a pearl-diver’s dream. The bottom of the bay is almost entirely
covered with pearl oysters, their pinkish shells shimmering in the
sub-aquatic sunlight. But beware, for these tempting waters are
hazardous! There are the giant clams, ready to snap shut on the
outstretched hand of an unwary diver. The scorpion fish have sharp
spines which inflict a painful wound. The Portuguese Man-of-War
can paralyse a swimmer who is unlucky enough to come into contact
with its dangling tentacles. The octopus darts upward then drifts
down, its suckers inflicting painful injuries. Finally, there is the Sea
Serpent which appears when least expected, with devastating results
should the swimmer happen to be near at the time. As seen from the
above, this program makes maximum use of the 64’s sprite graphics.

How to play

When you first RUN the program, the screen clears to white. The
computer is setting up the display. After about 20 seconds, the
screen displays a view of part of the bay, with you in your white
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cruiser on the water surface. Also on the surface is a Portuguese
Man-of-War, with tentacles trailing in the water. At the bottom of
the screen you see the oysters, with pinkish shells. Among them are
five giant clams. Two scorpion fish swim continually from right to
left at different depths and at different speeds. The huge Sea Serpent
is there too, ready to catch you.

Figures at the top left corner of the screen display the time, in
minutes and seconds. You have 5 minutes in which to collect as
many oysters as you can. There are only two keys to press:

;  swim to the surface
/ dive

To start, press ‘/’. The diver jumps into the water and swims
down. There is no need to hold a key down or to press it repeatedly.
Once you have pressed ‘/’, you continue to dive until you press ;.
Then you rapidly twist around and head for the surface. Sideways
motion comes from the tide, which occasionally carries you toward
the right. There is wrap-around on the screen both for the fish and
diver so, if you drift off screen at the right you reappear on the left.
This is the only way of reaching the oysters which are directly
beneath the boat.

If you dive down and touch an oyster, the program automatically
picks up the oyster, makes you turn round, swim to the surface and
jump into the boat. At the same time, the figure at the top right of
screen increases by one, keeping count of how many oysters you
have collected. The keys have no effect while this is happening. Note
that there is no drift on the way up, so you may head directly into the
tentacles of a Man-of-War! It inflicts such serious injury that the
game ends. While at the sea floor you may accidentally toucha clam
instead of an oyster. If you do, the clam snaps shut, gripping your
hand. The keys are out of action while you are struggling to escape.
After about 6 seconds you manage to release yourself and
immediately return to the boat to tend your wounds. All this takes
time which could be better spent in collecting oysters. The scorpion
fish are another hindrance, for contact with them makes it necessary
to go back to the boat to remove their painful spines from your skin.
If you dive down on to a scorpion fish, you immediately turn and
swim back to the boat. This too is automatic. Once there, you have
to wait for 10 seconds (from the time of contact) before being able to
dive again. The border of the screen turns grey at this time (as it does
when you are held by a clam) to indicate that you cannot move.
When the border goes white, the keys are active once again. After the
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game has been in progress for 20-30 seconds, the octopus appears
from the right. It drifts slowly down, then darts upwards. Contact
with the octopus is very serious; you are forced to surface and to wait
in the cruiser for 30 seconds. The Sea Serpent makes occasional
suprise visits, and may appear almost anywhere. If you are caught by
the Serpent, the game ends. A final score of 4 oysters is good for a
beginner, and it would take skilful swimming and a certain amount
of luck with the tides to score more than 10.

Winning tactics

Diving as soon as you can is obviously essential, but it is a waste of
time to dive straight onto the fish or octopus for you are forced to
return to the boat and wait. Try to time your dive so as to go between
the fish. Ideally, you should avoid them on the way up, too. By
alternately pressing the two keys you can hover in the water waiting
for the fish to pass. Be wary when near the sea bed, fora sudden tidal
flow could carry you straight on to a clam.

To gain a large score, you will have to drift across the screen until
you have reappeared at the left, under the boat. There is greater
danger from clams here.

The main point to consider is whether it is better to avoid the fish
and octopus or to ignore them. To avoid them, by swimming up and
down until they pass, takes extra time. To ignore them adds the risk
of making contact and so having to waste time in the boat.

Keying in

Two of the lines (360 and 380) have so much crammed in to them
that they cannot be typed in as listed. Use the Commodore
abbreviation for the word ‘POKE’. Instead of typing the whole
word, type ‘P’ followed by shifted ‘O’ (press ‘SHIFT’ and key ‘O’ at
the same time). This requires only 2 characters instead of 4. For
‘THEN’ type ‘T’ and shifted ‘H’. For ‘AND’ type ‘A’ and shifted ‘N’.
For ‘PEEK’ type ‘P’ and shifted ‘E’.
Control characters used are:

CLEAR: lines 20, 940, 1030
CTRL/3: line 940
CRSR DOWN: lines 950(2), 1000(3)
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CRSR RIGHT: lines 950(2), 960(2), 970(2), 980(2), 990(2),
1000(2)

Program design

20-100

120
130-280
290
300-310
320-420
430-470

480-510

520-540
550-560
570
580-610
620-640
650-690
700-720
730-750
760-780
790-810
820-840
850-870
890-900
910
920-1000
1010-1060
1200-1200
1500-1500
2000-2190
2200-2210

Transferring sprite definitions and special character
definitions to RAM.

Initializing variables.

Setting up the display.

Starting the clock and turning on the screen.

Getting input and setting various flag variables.
Moving the diver.

Checking for collisions with other sprites, and acting on
the results.

Checking for contact with clams and oysters and acting
on the results.

Detecting ‘time up’ and updating time display.
Displaying number of oysters collected.

Maximum oysters collected.

Move octopus.

Check for contact between diver and octopus.
Display or clear serpent.

Check for contact with diver.

Move Man-of-War.

Check for contact with diver.

Move fish 1.

Check for contact with diver.

Move fish 2.

Check for contact with diver.

Repeat loop.

Displaying final messages.

Preparing for replay.

Subroutine for diving from cruiser.

Subroutine for reading collisions register.

DATA statements holding details of sprites.

DATA statements holding details of special characters.

Points of interest

The display uses all eight sprites and several special characters. The
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sprites are: (0) cruiser, (1) octopus, (2) serpent, (3) man-of-war, (4) and
(5) fish, (6) diver swimming down, (7) diver swimming up. The
cruiser is expanded in the X direction to give it sleeker lines. The
serpent is expanded in both directions to make it more fearsome.
The last POKE statement in line 20 turns off the video display until
the scene is ready. Then the POKE in line 290 turns it on again.

Several frequently-used contacts are assigned to variables (line
120) to help speed the main program loop. These include ‘Z’ for zero,
‘U’ for unity (‘I’), and SY for ‘63",

Contact between the diver and the sea creatures is detected by
using the VICII chip’s sprite-to-sprite collision register. This tells us
which sprites are in collision with other sprites. Unfortunately, if
two or more pairs are in collision (e.g. boat with man-of-war and
diver with octopus), simply PEEKing the register does not tell
which sprite is colliding with the diver. It is essential to check the
register after every movement of every sprite — hence all the ‘GOSUB
1500’s - and find out if the relevant bits have changed since the last
PEEK. For this purpose we use PC, the value of the lower 6 bits (i.e.
non-diver sprites) at the previous check, as in line 1500. If there is a
change, the ‘change’ flag, CF is set. CC indicates which sprite has
collided with the diver.

The program

180 REM #¥ SHNORKEL k¥

2 PRINT"IM POKE S3280.1 :FOKE 33281 .3:FO
KE 5S3285.,.PEEK{S3265>AMD239 '
38 POKE S58334.PEEKC(SS334ANDZS4 -FOKE 1.F
EEK<1>ANDZ251

4 FOR J=0 TO 79 :<=PEEK (SE&32+J>3 :FPOKE 14
vaa+T . X NEXT

S8 POKE 1.PEEKC1>0R4:FOKE S&334. PEEK (TSSE3
34 >0R1

&80 FOKE 5S52.48:FPOKE S56.48:'POKE S3zZ72. {PEE
KCS3I2Z27V2>AMDZ48 > +14

T8 POKE 649, 1:POKE &£50.128 N

88 FOR J=0 T0O 7:POKE 143&668+J.,z255:NMNEXT

9B FOR J=0 TO 7:POKE 14376+J.&8: HE~XT

18980 FOR J=12288 T0 12734 : READ =:FOKE J.X
FNEXT

112 FOR J=14334 TO 14365 :READ X:FOKE J.x
TNEXT

128 G=1024  H=SS5S296 : ¥=53248 : VC=V+3a  WS=4%+

21 WME=NV+1S8 =1 Z2=a:0GB=0C+170: SvY=53: BY=25&
13@ FOR J=@2 TO 199 :POKE G+J.4:POKE H+J.&
THEXT

140 FOR J=2A0 TO 9i2:FOKE G+J.5:MHEXT

158 FOR J=9SzZAa TO 953 :POKE G+J.3:FOKE H+J
» 18 NEXT

150 FOR J=96@ TO 299 :FPOKE G+J.4:FPOKE H+.J
7 CMHEXT
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178 FOR Je=1 TO S5:POKE G+928+21J.1:POKE H
2@+ TT . A MEXT

1580 FOR J=@ TO S:POKE 2843+J.192+.J:HNEXT
153 FOR _J=0_TO 2:POKE 20845+J.196+7: NEXT
208 POKE V+39.1:POKE VY+40.0: POKE Y+4l.6:
POKE W+a2.2:POKE wad3. 1 :POKE 'ttad.4

218 POKE V+45.8:P0OKE Y+46.8 ,

26 POKE V.72:P0OKE ¥+1.,74 POKE “+29.5:F0
KE GB.B

220 XP=Z2SS:zZP=2:YP=RNDC1I¥S6G+ 106 POKE W+
Z.RP POKE W+3, 7P

248 POKE W+4,RNDC1>#232+24 : POKE “+5. RMDC
12 #EBA+126  POKE V+23., 4 : SF=68&

250 FM=255:Fhi=—1:POKE W“W+&.FM:POKE W“W+7.82
ZEA Fl1=344:FPOKE “W+8,88:POKE %+5, RMIC1 2¥s
S+122 , .

278 F2=344:POKE V+1@.S8SS8:FOKE “+11.RND<C15
*AS+ 122

288 FOKE VX, S8 :POKE S, 63

2590 TI$="000aaa" : POKE S3265.FPEEKIS328S50
R1s

ZOE GDSUEBR 1580 : B=FPEEK(V+31>: IF TI<TF THE
N FPOKE S3289.,15:60T0 2339

310 TP=Z:POKE S3286,1

w

28 GET. AF: IF A¥X<>"" THEHN R=ASCYA¥:

332 IF DCLsSa THEN FEes=Z:FC=Z

2468 IF FE=UJ THEHN Af=":": A=523

25e IF A=47 F-IHD D=Z THEHM GOSIE 1zZz29a

Zs@ IFA=47ANMDIDZAMDID<Z22THEMD=D+5 : FOKE"+
13,0 POEKEY+15., I“PCIK.E'-."‘F‘-- CREEF. WS 2AMDSY >+
4

ZFra IF T ’:'4FIHIID'CZ/ZTHEHD~—¢_ POKEWVS F’EEF""-:‘E;I'
FlHDiZ?'l—'_JVEr"B ZFPLOEE'WX . PEEK (W JF‘IHD

=15 IFFi—-—"'vQFIHIlD}‘:':FifiDrfnglTle_tin n—s5: FI‘IVE”
12D FOKEY+LS. D PFOKEYWS: CFEEKCVE2AMDSY > +
za

29 IF A=52 0O II=Z 0OR RMDCJ»<I.& OR TRP>Z
THEM ]

<G AR CIF AEEDEE THEM X=2<4

416G IFnJaSJTHEHFUVEV&JCFE;Hf”H}HHD8?}+19
2 FOKEY+12. X—E'7  POKEY+id. X—FE7  GOTO430
42@E FOKE . PEEKCWHIAMNDSY  FOKE wW+12, 5 PO

4ZE@ GOS

G<a IF 450

4Se IF Co=1& THEHN FS=LU:TFRF=TI+<B
&

4= Ir CC=4 THEM ZzZ2a

47 IF FS=U:TF=TI+1208

4= IiF THEMH Sz29

4= BS bt

S irF E}v’ ’Bl‘"- a=idl THEM POKE BG.Z:'FC=U:TPF
=T I+ Sad

=1 IF == THEWN FOKE BG+H—GZ.3:F0OK
[=3 [ R =i1]: F7 F-‘-i—l

= iF TI">1 agEe THEM FT=L: CTCI Szg

5 FOKE G.ASCCYMIDECTIE. <. DI FOKE GHild. D
= F'I'TI‘E P+2 RSZIMMIDEC TIE. o L!) P OHE GH+3

ﬁ

RICH|$fTI$.n->
=STREIF> FAOKE G+33.ASCIRIGHTSF$. L

w

F LENMC{FP$£>=2 THEN FOKE G+3Z2.(/ASCCLEFT
>

~

#

's

F=35 THEHN 228
3 CIF MP<Z AND ZP=2 THEM HF=25S5

RTITEY ANAQAFPI-IRRIE
HNX S
T T

i

X

5

|

M

UNRNADAD LN

AW sl

HMFP<CZ AHD ZP=Z THEHM HF=2535:'ZF==Z
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YFPF="F+2:1IF %YF>138a THEHKM “*TF=1Z%

FOKE Y+2.X P POKE Wrm, TFEEK (YHNIAMOZTSES
CRFOKE W32 Y

GOSUR 1590a

IF CF=Z THEMH &5&

IF CC=Z2 THEM FS=:TF=TI+1iSad

IF TI<SF THEM 7Tag

IF TIZXEF AMD TIKSF+Z2g9ad THER FORE WS
EKCWESXIAMDZS1 - GAOTIDO FEa

irF TI<218@6+'==F THERM 73&a, .
FOKE “W+d4, RMOCI_U¥232+2494  FOKE w+5. RMDY
SA+125  FOKE W&, (FEEK CI»E: =HréD"‘=“ el
QF—bﬁﬁvTI i
SR 1538

CF=Z THERM 7323
F CC=4 THEHM 3Z2&
M=FM+Flki: IF rFMM=—10 THEM FIF=Z:FLki=il

Nhnhd+ D

M-

-
'-

NAALGNEURREATANRYN=ILCDNDRANPDNN= T
&vm&wm&mu@@@@@mm@&a&@*&mmﬁﬁmmanmm

VR NMHHGDIREHETHEHDIHTIHHD

A20QTTIO OMﬂmﬂﬂﬂDmﬂ

i

!

ﬂD
1
n

Il F'T"i 205 THERM FiH=2355: Fll=—4Li

O E »+&S.FM

2= IB 15ea

F ZCF=Z THEM 72a

F CC=8 THEHM 2z2&

i=Fi1i—-10:1IF F1<1& THEHM Fi=354<
Fl1>255 THEMN POKE WVh. (PEEFIWHIXAMIOZE

“+ TROKME VHSL.F1-BY 1 GOTO SzZa

KE Wi, (PEEKC Wid 2 AMDZES D  FOKE “4+&.F 1
ISR 1505 '
CF=Z THEM 35358

CC=1& THEM FS=il:TrRr=TI+ZO
=FZ—Z8: IF F2<i8 THEHMH FZ=34<4%

FE>2Z535 THER FOKE . CFEERK (WHDIAMIDS
POKE WHilg. FZ-RY I oOTo Saa

HE We., (PEEM (WA XARAMOZZZ: - FOKE V18- F
SOSUR 1Saa
I CF=Z THEMN i
I CC=32 THEM FE=sl:TF=TI+SG8
SCoOTO 2.
FOGKE S3232836a.2
FOR J=1 TO 4@ NMEXT

FRIMT"IFR" : FOKE *5.0:FOKE S327=2.21
IF Frig THEM PRINT" "®EREEF SOCE DAYSS

X

IF‘ CE=8 THEMH FRINT“ERITHE MAMH—-OF—bWAR
PSS L

IF CC=4 THEM FRIMTERITHE ZEAR—-SERFPENT
GHT Yaog

IF Fo=1 THEH FRINTAEREALILY IMHNJURED B

[ o e B

IF FT=1 THEM FRIMT"sEITINME TS RESTY

DONANDWLEWN =RIDD)

@mmhmMmeammm@u@mamma@mnm

W o WORZWYWERRNRNDNOONN0NE NN D

2=

123838 FRIMT"XOaeEr/ S0 COLLECTEDY (FJ "FEARL
D ETERS

izie GET A% Ii— A0 Y OTHER 1813

i1dza TE=9:@A[=g FES=G FT G F=a: FC=8: =g
18382 FRIMTYIDY POKE S32Z83. 1 FOKE S3281.
i1&g%d FOKE S327& . tFEEKC 532?2)9HD£4E}+14
1258 FOKE S8255. FEEKI(SEZSS>ArDals

igca CGOTo 135a

iZg98 D=94 : FOKE GE.4: M=128 ' FOKE WW+1Z2.X:F0O
KE “4+1<4.

izl POKE V+13.L:FOKE V+1S.50:POKE “YS.FEE
KO E D +Eg

1228 RETUREHMN

1588 C=FEEK(VCY  CC=J{C~~FC>ANDSY  FC=CANDEY
i51i8 CF=2Z2:IF C»>&8% THEM CF=LJ

1528 RETURN
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HAVE FUN WITH THE 64!

Now you have a machine with such remarkable graphics
and sound capabilities you will want to try some games
which make full use of them. Here are twenty-one
exciting, high quality games which have been fully tested
and crash-proofed.

Snorkel, for example, is a scintillating display of the
Commodore’s ‘sprite’ graphics, while Pin-Table takes
advantage of its immense range of colours and sounds.
Even the very youngest of the family will enjoy the race to
build the Sandcastle before the tide washes it away, while
the fast-moving Black Hole and Bombing Run will appeal
to all ages. If you like zapping the enemy and gang shoot-
outs, you will love the excitement of games like Sniper,
Minefield and Cops'n'Robbers.

Each program comes with instructions showing you how to
play the game. The way the game works is explained in
detail, with tips on winning tactics. Hints are also given on
how to change the games creatively to suit your own
ideas.

The Author

Owen Bishop is a freelance technical writer and
programmer. He is the author of over thirty books including
a number on popular computing. He is a well-known and
regular contributor to computing journals.
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