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Jeif Hamilton

his program has been

written to allow users to

challenge their Spectrum
computer to the age-old
classroom game of Battleships.

When you have the game

RUNning, you will be asked to
INPUT the direction of your
ships and the starting square.
The Spectrum will automatically
set your ships on the grid.
Once, a battleship (four
squares), two cruisers (three
sqguares, and three destroyers
(two sguares) have been set up,
the Spectrum decides who
should begin the game.

BATTLESHIPS

The Spectrum's moves are
calculated in lines 1000 to 1080;
a random sguare is chosen to
fire at unless the Spectrum has
just scored a hit on vour fleet. I
it has just achieved damage to
one of your ships, it will
continue to fire at the
surrounding squares until it has
sunk the vessel.

IN THE NAVY

Once the Spectrum has selected
a square to fire at, it is up to the
user to respond with either a ‘M’
for a miss or an 'H' for a direct
hit. There is no routine in the

Personal Software Spring "84

BATTLESHIPS
o

Command your own
fleet and sink the
enemy's ships.

program to counteract the user
lying to the computer, but there
is no reason why a simple
routine could not be written to
stop any 'innocent’ cheating.
When it is the user’s turn,
simply INPUT the co-ordinates,
for example, 'F7 for the grid
reference F7, and the result will
be displayed on the screen as a
miss or as a hit. It might
be an idea to make a mental
note as to which sguares you
have already fired at, as the
computer will not tell you if you
have already had a go at a
certain grid reference.




BATTLESHIPS

E@ GO SUER 6220: REM 3% RULES = 1748 RETURN
* 175@d LET J=CODE "R"
1283 GO SUR S@e@: REM 3+ TNITIAL i76 LET LB=LB+1
ISE URARIA BLES 3=z 1772 IF LB=4 THEN LET LZ=0: LET
112 CLS GQ SUB S32@: REM ¥% = L¥Y=0: | FT LR=0
ET UP FBOARD ¥+ 3 1783 IF |LB=4 THEN LET LBE=8
1238 S0 SUBR 5S@2@: REM a3 SET Up 179@ RETURN
3RD SRAUARE i+ .,. As@a@ IF (LB=1 DR LC=1) AND L T=@
i3@ GO SUBR T42@: REM #3% HIDE SH THEN IF (L (X-2,Y¥) (346 AND L (X1
IPrS =3 YI<246) DR L (X-1.Y) <>46 A |
I35 LET Z=INT (RND#2): IF Z=1 7T +2,¥) 4248} THEN LET ¥=Y-1: LET L
HEN GO TO i15@ Z=2: GO TO 1978
i4@ GO TO 7@@: REM ** PLAYER GO igdid IF LB=1 OR LC=1) AND L7=1
% THEN IF L iX3+3,¥) :346 THEN LET xX=
1% GO TO 1@dd@: REM iz SPECTRUN Eg%é LET ¥=¥Y-1: LET LZ=2: GO TO
= *x 1
?E@ PRINT AT 14,14; FPRPER 1; 1IN 185@ IF LZ=2 THEN GO TO i189d
K_7;"YOUR @GO" ig6@ IF LZ=1 THEN GO TO 1938
718 _INPUT D%: IF LEN D3$¢>2 THEN i87@ IF LZ=2 THEN GO TODO 1965
S0 ToO 7ie i388 IF LZ=3 THEN &O TO 1335
iS5 LET Bs=b3i(l1): LET C=URL D% { 139 LET X=x-1
21 ig@dp IF LI{X,Y)«»46 THEN GO TO 1S
72@ LET D=CODE B3 -6 =@
728 IF (C«@ ORr C:Q) DH ib:1 OR 3931 LET LZD=1: GO TO 199
D>1@) THEN GO TO 7i@ ig2a LET LZ=LZ7+1 i
738 LET W=Dh: LET N=C:1 1033 LET X=X+2°
74@ LET J=H (N, W) i94@ IF LiX,Y¥Y!)l:34d8 THEN GO TO 1S
_75a IF MiN,W) $3143 THEN LET HIT i
S=HITSs 155 LET LZD=2: GO TO i1949@a
77 PRINT INK 2;,RT C, S,CHR$ o 1968 LET LZ7=127+1
IF_J»1@@ THEN LET J=0-12¢ 1988 LET X=X-1: LET ¥Y=vy-1 ol
775 BEEP .@5,J-4@ a7 IF LEX,¥) <46 THEH GO TO 13
78@ IF HITS=16 THEN CQ TO 4222 i
798 G0 TO iSse Be i ET LZD=3: GO TO isag
Ad@@@ IF L B=0 AND LC=0 AND LD=2 7 = LET LZ=LZ+1

HEN GO SUBR i1Sa@a
i@dia IF LB=1EDQ LE=1 0OR LD=1 THE

1922 IF LB>1 OR LO>1 THEN GO SuUs
soae

123@ INPUT H%: IF NOT MHi="H'" RAND
JNOT M$="M" THEN GO TC 1838

a

&

=

&

=

(7]

= =F ¥Y=v+2: LET LZD=4
%) GG SUB 152@
5

&

"

&

o

&

=

3

RETURNM

IF LZ0=1 THEN GQ SUEB 2050
IF LZD=g2 THEN LET X=Xx+1
IF LZD=3 THEN GO 3SUR Soasa
IF LZD =4 THEN LET ¥Y=¥Y:1

Tl ha

Cal T T e (500000 00~ O b 1] - D N S D C0 T
s f
3l

2
2
i24@ IF Mg="H" THEN 30 SUR i1SSe & G SUB 1SZ@. RETURN
S@ IF Ms="H" THEN GO SUBR iS&@ 4@ IF LB=2 OR LC=2 THEM GO SUEB
8@ PRINT INK 2;AT_X-4,Y+9; CHR$ =
: TF 3203 THEN LET Jdi=J-19D S2EQ IF LB=3 THEN B0 SUB 23
81 IF U183 THEN LET JJ2 Z@a7@ RETURN
82 PRINT ; INUERQE i; INK 1; F zZ@aa@d IF LR=2 0OR LC=2 THEN GO SLUE
SH @, RAT XHa7 -3, CHRS$ U 168
&3 IF Jdarlad’ TnEN FRINT ; IMNUEE = T=1 T § LE=2 THEN GC TO 24iaa
B; INK 1, FLASH @;PRT X437 ,¥-3; =188 DETLURN
RY FA11A IF Il B=32 O {C=2) AMD [¥v=1
: ‘i.EEEPL-BE F¢9 iHEN LET X=X+3: RETURN
; s LET {3 %) '-\_ 2128 LET A=x-1
: é% Ii ?QTiziD THEN GO TO 4820 2130 IF X=3 THEN GO TG 2150
138a . &0 O 1409 = a TF i%,¥) =46 = S
158 LEY X=INT (RND#iB) +d: LET v S3PO IR, L)1, V0 =46 THEN LET Ly=i
=INT {(RND 1) +4 P =2 r=D =
%iiﬁ IF LiX,¥}<>48 THEN 80 TO 1S gi3? éETEEN i e
e = 150 B=2 C=2 F o
2BAE IF L (X+3.Y)¢34B BAND LiX,¥-1 F585 [E;'LB=2 OR LCe2) AND Ly=i
} $246 BAND L IX-1,¥)¢>48 AND L Ix,¥ L1753 CET o g =
+1§5>EETT¢§N3691TD 1sSea Zig@ IF ¥Y=3 THEN GD TD =222
15 =¥ + 6 . =122 IF L (X,¥) =4F N L W=l
1S538 PRINT QTE%é$1$h 59@59 2; TN +1?kFETUEN & THE ET L v
BL?:'Hy gD ;O s X- ZZe@ IF LB=2 0O =2 g ¥ =
%§a$1p§¥N§ 3'$”§GHI Ay The a; mL 207 AL LDBE OR LG=2 TREN 1ET
F + -0y T Z@@ IF LR=1 THEN o i T
154® RETURN ’ ' g LET X+4: RET
1560 %ETLB §¢gn LC=1 OR LD=a THE 5528 LET X=Xx-21
- z32@ IF X=3 TH LET X= : RETU
+ =33@ IF L (xX,¥) <>4dB THEN LET X=X
Esga gnéugnngﬂls .14, PAPER 4; IN = " RETURN . =
& i 2342 1= THE LR=1:
EEREENET NS FOR N=1 TO ©: PRI “os2 I LiX.Y)ads b L
EI‘T gT 16”2;%3 PRPER 7. INK 7;CH @ IF LR=1 THEN LET ¥Y=Y:+4: RET
iggg EETngﬁTE‘ngéﬁisn SUB 17S@ A SR e
III (1] -1 F |‘|=3 o 1
i82@ IF N$="C" THEN GD SUB 1700 G, THEN LET, Yuyads: BEl
i83@ IF N&%="D" THEN GO 5UB 1659 @ IF LiX,Y)¢>46 THEN LET Y=v=:
i88@ LET J=CODE "D e b
= Lt 142 IF L iX,¥)=48 THEN LET LR=1:
B eruan =
% - PRI 'Yyou WoN": &
%EES gETLDEE THEN LET LB=2 2 ¢a¢§T AT 186,14;"YyO On G
4020 PRI 8T G e
£298 LE] pecioies B s o
= + F.Nr, ] - WE B
iZ22@ JF LC=3 THEN LET LZ=@: LET 3“49 B T 3914 TAGRINT  Codg
LY=o 485@ INPUT Y4
i73@ IF LC=3 THEN LET LC=@ 4855 IF NOT Ys$="Y" THEN GO TO 40
= S
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Ta
4960 IF Y%="¥Y" THEN

RUN
4@7@ PRINT AT 21,14, "OK BYE"™:

TO Sgaa

bl
=
an

POKE 23609,100
DIHM Lil16,186)
DI Hi18D, 1@)
FOR N=
LET HiN,W)=143
NEXT W: MNEXT M
RENDOMIZE
LET HITS=@:
LET LB=RA:
LET LZ=&:
8 LET LxX=0:
LET LR=8
FOR X=1 TO =3:
LET

FOR

n
5

HRLOR QS
MWWl h
seNgY N

LET LA=

LR
I ERLITN R XD
o]
=
rm
.|_

0 G
D
m
4

L]

LiX,Y)=106:
X=4 TO 13:

CHCa CR =4O e s O CHCH s R o e
=

Lix . ¥y=48:
Xx=14 TO 16:

1
4l
=
B

[

M
o]
b3

i

ﬁd.

SEME -
1
.,
I
H
G

LET L¥=@:

FOR ¥=1 TOD
NEXT Y. M

FOR ¥=4 TO 1
MNEXT Y.

REM 3 INITIALISE =3

1 TO Aid: FOR =1 TO %

LET HATS=0
LET LC=R&: LFEF

15
LET LZD
EET X

nis

o
%=
=
E x

FOR Yai4 TC

RBCDEFGHIJ =

@ PLOT
3@ PLOT
S39@ PLOT
Eruan
55385 DRAW
. 8,79: DRA
R 2;8,-79:
5400 REH =
5418 LET A
P=1 TO 4
S428 LET MI(N,W) =CODE "B"
S433 G0 SUB S648: NEXT P
=44@ FOR E=1 TO 2
S45@ LET AB=7: GO SuUR” SspR: c0
= S57G: IF A=1 THEN GO TO S45
SiB8® Fon BP=1 ToO 3
5470 LET MiN.,W) =CODE o
S48@ G0 SUER S64@3: MNEXT P: MNEXT
5498 FOR E=1 TO =
S5R@ LET ABR=8: GQ SUB S6aAA: GO
UB S7@@d: IF A=1 THEN GO TO SSaa
551@ FOR P=1 TD 2
=S=S28 LET HM(N, W) =CODE "bBb"
SE3@ GO SUB 564@: NEXT P: NEXT E
=542 RETURN
S5@@ LET R=2: LET AA=INT {(RND32)
Spi@ IF AR= THEN LET N=INT {RND
*ARY +1: LET W=INT {(RND314) 31
S82@ IF AR=1 T LET N=INT {RND
#1@Y+1: LET W=INT {(RND#RB) +1
=a3@ RETURN
=840 IF AA=0 THEN LET M=N+1
=858 IF AR=1 THEN LET lUW=W+1
S868@ RETURN
S67@ IF AA=0 THEN IF HIN,W) ¢>143
DR MiN+1,W) {2143 DR HIN+2,W> <21
48 THEN LET A=1
S58@ IF AA=1 THEM IF MiMN,W) {2143
OR MIiN.W+1) :>1403 0OR (MN,W+2) ¢>1
43 THEM LET R=1
S7@0@2 IF AA=0 THEN IF (N, £ 31450
QR MikN+1,W) 3143 THEN LET R=1
=710 IF AA=1 THEN IF M(N,W) ¢>143
DR HIN,U+1) <>143 THEN LET R=1
=72@ RETURN
EQ@@ FOR Y=1 TO 7: BORDER Y: FOR
_?;% Egl¢: BEEP .EBE;H+¥
=) NT FPRPE ; INK N+2; AT
25 - o — ? —-—
b%ig E. .T.;.PR;ER .- INK N+2; AT
£13@ PRINT ; PAPER N; IMNK N+2.n

GO

NEXT
52368 PRAUSE 6Q:

NEX

BATTLESHIPS

L~
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=

i

=5 B e
I
zu
Ll
.nlt
l%l
m
n
nZNZN

m
% N

v.u
ad |
:;

M

]

]

o e e e e i 0 e e T ] 2
WDNID s Gl S~
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n
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Z
m

0 T
o
h
b
=
i
m
o

MN: NEXT Y
&

FAPER 1; INK 7; FLBA
; "ALUAYS ENTER _LETTE
THEN PRESS

i
R M3 R
N
]

B
b
:
ﬁ‘

NTE
g G0 SUR 640
2..%80"80n cate
, PAPER 3; INK &; FLA&
EHCA BT 16,010 (FIRST @ SET 1P
: SQUARE BY INPUTTING ONE
BATTLESHIP {4 SQUARES) TWO CR
UISERS (3 _S85) AND THREE DESTROY
ERS (2 S08)
E26@ PAUSE 6@: GO _SUR 6400
£27@ PAUSE 4E4: GO SUB 6410
2280 PRINT ; PAPER 1; INK 7,;AT
£,@;" WHEN IT IS YOUR G0 (TOP L
FT) INPUT YOUR GUESS
ON THE SPECTRUMS GO (TOP
GHT} INPUT -M-IF MISS; -H-IF HIT:
IT YOU WUILL BE ASKED LHICH

& PﬁUqE é@&d: GO SUB &40
@ PAUSE 4E4: GO SUB 6418@:

FLASH i,
RETURN
ASH &

mill

WHﬂ [T

RET

]
7
7
-
z
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SRRl e e
AT 21,8;"

<M seh—{r
: C
I

E 3
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RETURN
IF BR=1 THEN LET
IF BR=2 THEN LET
RETURN

AT 14, i7;

B PRINT INK ; TINRPU
ERTE LAB ER

‘1 FOR K-8%; AT 18, 1E
=5 FoR E b

£71@ INPUT BR: IF BR<1 OR BR>2 T

HEN GO TO &71@

8722 IF BR=1 THEN LET DD=DF: LET

SEBE"IF BR=2 THEN LET DD=9: LET

8740 PRINT AT 14,17; INK 4; "ENTE

R";AT 15,15 "STRAARTING ";AT 16,15
SRUARE ™ !; AT 47,:i8; For";At 1

% s

So’ INPUT AS: IF LEN A$<>2 THEN

0O TD 675@

6@ LET B$=A%$(1): LET C=VAL A%

LET D=CODE B%-65S
IF Cs® OR C>DD THEN GO TO &

@ IF D:@ OR D>DE THEN GO TO &
GO _SUB E820

FOR F=1 TO

FRONT AT ©311,Ds1; INK 2;CH

G0 SUR BER@A: HNEXT F: RETURN

1
1.

NODO

U

0999
]
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OMNICALC (48K Spectrum)
The best Spectrum spreadsheet
you can buy. Written in machine
code to be faster, to give you
more space for data, and to
allow more features to be
included, it is guaranteed
uncrashable,
* 99 columns or 250 rows.
* Fully prompted input.
* Extensive repeat facilities.
* Supports ALL Spectrum
functions.
* Unique iterative facility.
* Totals/Sub-totals.
+ many more.

“If more programs shared the
quality of OMNICALC then we
might see more Spectrums in
offices™

Home Computing Weekly
3/6/83

“It iz ideal for someone who
has just found the spreadsheet
concept, but it /s also a very
powerful tool for anyone who
has used one previously”
Sinclair User June 1983

ISEBERY ROAD - LOMNDONNIO 2LA
TELEPHONE 1-883 941 |

" ¥ WHEELIE (48K Spectrum) Take the motorbike

“in your Spectrum for a burn-up, Survive humps

bumps and jumps as you seek the elusive ghostrider

— and then your problems really stant. Crash helmets

advisable. £5.95

" EVOLUTION (48K Spectrum) Tyrannosaurus Rex, Stegosaurus,

Podopteryx, Brontosaurus are some of the creatures on the

fascinating journey from the start of life to man. Educational

and fun, this adventure took 3500 million years the first time it was

. played ... Can you do it quicker? _ ., — just £6.95
CREVASSE/HOTFOOT (Any Spectrum) Can you makeit across the ice-cap

whilst chasms open and close all around you . .. or help a hungry rabbit in a

hoslile world . _ . 2 original games on one cassetle — only £4.95

:" THE TRAIN GAME (Any Spectrum| The game that starts where model railways left
... off.Full graphics featuring passenger, goods & express trains; lunnels; stations; turntable
bonus games; irale passengers, collisions; derailments; and everything else you expect

—_———

Complete with comprehensive
manual. £9.95.

iy
S

Super 3D arcade action Invaders will test your skill and 30 co-
ordination to their limits. 8 rippling colour Invader screens of
increasing difficulty with keyboard controlled 30 laser movement
and fire sequence. (Brain required) £6.95

DRAGON 32

MRC £6.50 ® Fruit £4.95 ® Look and Learn £4.95 ® Pontoon £4.95
Missile Command £4.95 # Graphics Demonstrator £4.95

Tango Foxtrot 01 £6.50 # Space Crystal £6.95

ORIC1 48K

Oricle (Smart Oric) £6.95 ® Flight Simulator £6.95 ® Super
Fruit £6.95 # Space Crystal £6.95

from a major railway!

Superb value £5.95

e A <=

;‘-----—-_——_--————---
I QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. |
I Pleasesupnly: ok 5 Simla e me R r o s et i
I

Prices incl p & p UK anly

| Cheque for total amountenclosed . .. .............. ...,

ST T R e T SR R Sk N SR o et D
lﬂ.ddress.. ﬂ'
T + I
L8 8 R & &8 § N N N § § & N & §_§_§N_ 8§ § § |
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Mr. CHIP SOFTWARE

SPECTRUM GAMES

SPECTRUM DARTS (48K)

Five games of darts for 1-5 players, 501, Cricket, Killer,
Round the board, Noughts and Crosses, four levels of play

per game, take on the computer or friends at these games of
skillandjudgemiene ot o ey SEe ekl

WHELLER DEALER
As for the Commodore 64, but now available for the 48K
Spectrum, Texas T199/4A and Dragon........... £5.50

VIC-20

GAMES AND UTILITIES

JACKPOT

This is it, the ultimate Fruit Machine for the VIC with
nudge, hold and respin 100% machine code. *‘Overall
Jackpot is a beautifully written simulation giving superb
graphics, animation and use of colour. In fact, this pro-
gram makes Commodore's Fruit Machine cartridge look

unbelievably cheap and nasty.’” Home Computing Weekly
ATt ERER Dl an AR IR et P

KWAZY KWAKS

Accuracy and speed are required for this Shooting Gallery,
superb use of colour and graphics in this new and challeng-
ing game from the author of Jackpot. 100% machine code,
joystick or keyboardcontrol. . ..................£5.50

PACMANIA

Choose your own game from the following options — dif-
ficulty 1-3 speed 1-3, size of maze 1-3, visible or invisible
maze, still or moving power pills, define your own key con-
trols, any combination, if this is your type of game, then
this is the one for you, for the 3K expand VIC . . . . . . £5.50

BUGSY (Joystick Only)

This is a Minefield with a difference as you step on the
stones whilst collecting purple boxes which give your both
time and points, they disappear from beneath your feet.
DO NOT DESPAIR! “BUGSY"" will randomly replace
the stones but avoid bumping into him or its sudden death!
An original compulsive and challenging game. . . . .. £5.50

MINI-ROULETTE — PONTOON — HI-LOW

Three great games of chance for the VIC, try to beat the
computer, hours of fun, full colour, sound effects and
tunes £5.50

DATABASE — create your own files and records on tape
........................................... £7.50

SUPER BANK MANAGER — A full feature version any
memory size, but needs 3K expansion............ £7.50

L -

COMMODORE 64 -

GAMES AND UTILITIES

JACKPOT 64

Al last its here, specially written for the 64, by the author

of “JACKPOT " the ultimate Fruit Machine program for
the VIC . .. £5.50
Lavailable Irum ]n: Nm}

WESTMINSTER

A game for up to four players, can you lead the party of
your ghoice and win the general election, you tour the 60
constituencies (seats) buying votes, when you can, (just
like the real thing), this must be one of the first board type
games specially written for the computer. Why play on
your own, have fun with your family and friends playing
WESTMINSTER 50
RED ALERT

A game for 1-4 players, with sound and graphics. Make
money in casinos, commit robbery, hide from the police,
hire secret agents, (some of whom can be treacherous),

negotiate for weapons, find and attack the secret rocket
base to launch the missile, and watch the havoc and

destruction caused. There's no turning back from
] 2 D (] 24 e e el e e B £5.50

WHE£LLER DEALER

A game for two to twenty players, become a tycoon of the
motor trade, you must obtain gearboxes, tyres and engines
to produce cars for sale. Form syndicates, buy and ex-
change parts, buy dealerships, but be careful, you may
become bankrupt and have to liquidate, find out what you
are made of, have you got what it takes to become a
WIHEELER DEALER. . .. v o oo b s kSO0

LUNAR RESCUE

Our new version, avoid the asteroid belt, to rescue the
stranded scientists, then fight your way back to the mother
ship, fast reactions are requlred 1o safely land and dock
your lunar module. fir e L .£5.50
PURCHASE LEDLLR

Easy to use, single entry, handles 400 invoices per month,

Gross/Nett purchases, V.AT. ................£14.50
Disk Version ....... . E17.00
(available from 1st '\0\)

SALES LEDGER — As Above ..............214.50
Disk Version L £17.00
SALES JOURNAL

R e | St et RO, RER v Dl B S st £14.50
ST P (1] 1 e SRR e o e e e SR £17.00

CHIPMON — Contains a one- or two- pass Assember,
Disassembler and Monitor. A programming aid for the
development of machine code programs and routines on
the:CBMEEHE e e s b b L

Other software available for the VIC and Commodore 64,
send for free brochure, including RABBIT SOFTWARE
at £5.50 each. Send Cheques/PQO’s to:

MR CHIP SOFTWARE
Dept PS, | NEVILLE PLACE, LLANDUDNO, GWYNEDD LL30 3BL.
Tel: 0492 49747
Wanted: High quality software, of all types, for export and UK distribution.
All programs now available on disc please allow £2.50 extra.
DEALER ENQUIRIES WELCOME
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Colin Gooch

TOURIST
TRAP

his is a 'board game’
T program for two people to

play against each other,
rather than one person against
the computer. It is a fairly large
program using a major portion
of the 48K RAM available on
the larger Spectrum. This
means.that SAVEing and
LOADing will take guite some
time. The playing of one game
usually takes something like 40
minutes.

You can consider the
program as operating in four
main parts:

1) The initialisation of values
and graphics, the printing of
the instructions and then the
playing board display.

2) The dice calling routine to
decide your throw.

3) The moving of your piece
and the diversion if required at
that new position onto a
subroutine which will decide
your score for that throw.

4) The end game routine.

After the first part has been
executed, lines 120 and 130 will
keep the program looping
through the second and third
parts, automatically changing
the players, until the end game
condition is fulfilled to break
out into the fourth part.

GOING FOURTH

The four sections operate as
follows:

Part One Lines up to 100 call
all the initialisation routines.
Line 9C00 allows the instructions
to be displayed while the user-
defined graphics are set up.
These are the two playing
pieces, plus a number of odd
shaped 'blobs’ used to create
pictures in the course of play.
The board printout begins at
line 8000. The PLOT/DRAW
facility draws out a playing
track around the outside of the
display area allowing the centre
tc remain clear for the various
graphics routines. The playing

Get the holiday horrors
in this spectacular
board game for your
48K Spectrum.

sguares are numbered using
different combinations of INK,
PAPER and BRIGHTness, these
being controlled by the DATA
statements at line 8000, It is the
attributes on these sguares that
will decide the 'fate’ of a player
landing on them. IT iz most
important that these are not
altered or you will not be sent
to the correct subroutines.

Part Two The dice routine is a
straightforward affair. The
variables for the 'pips’ are in
line 8300 onward and it is
printed out as required by
GOSUE 8425. To roll the dice
you press Enter and keep it
pressed until you think you
have the number you want.
Removing the pressure will stop
the dice.

Part Three Moving the pieces
around the board is more
complicated. It is done by a
series of FOR. . .NEXT
statements. These take the value
of the dice thrown as the second
control value in the statement
and move the piece along that
number of squares. If that line
runs out of sgquares then the
next FOR .. NEXT loop will use
up the surplus. (I'm usually
fond of conditional statements,
but in this case found this
system operated in a speedier
manner.)

On arriving at a square, the
attributes of the number of that
square is read. If it is 104 then
that turn ends, line 6660
changes over the player and
your opponent will have their
turn. If it is anything other than
104 then the value is converted
to a GOSUB line and off you go
to see what fate has in store.

The bulk of the program
consists of these subroutines
which I will let you discover for
yourseli. The operation of these
routines is fairly

10
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TOURIST TRAP

straightforward. There are nice
things that will happen, not so
nice things and, of course,
some disasters — all of which
lose or gain you points, lose you
money and use up your petrol.
If vou run out of petrol you will
have to pay for a rescue and if
you are on the way to a
locaticn, you will lose the rest of
that turn. The game ends when
one person runs out of

money . .. but the winner is the
one with the most points, so
towards the end of a game
tactics can become important!
Part Four Brief and simple.
Once one person is out of
money, line 130 fails to maintain
the loop and the 'game over’
signal shows. The final scores
are then displayed. The score
display routine is at line 8600
and is used at intervals
throughout the game. Line 8610
ensures that petrol and money
are only displayed to two
decimal places: without this line
you'll find that as the game
progresses you end up with
petrol designated in scientific
notation!

EASY TO ENTER

Debugging a program of this
size can be a bit daunting and
so | would suggest it is entered
in sections. Enter the program
as listed but omitting all the
subroutines from line 1000 to
6490. This will allow you to get
the board display and the piece
moving routines all in working
order. To do this enter a
temporary line, 6480 Return.
RUNning the program will then

result in everything happening
except any of the scoring
subroutines. The subroutines
can then be entered one at a
time and tested out. There is no
need to keep going round the
board to test these, just let the
Spectrum print out the board,
then break into the program
and type in GOTO (the
appropriate routine) and all will
be well. (The Press enter to
continue’ uses the form
'INFUT:LINE Z% which means
that the usual Break and Stop
keys will not work. Never Iear.
Use Caps Shift and '6 and you
will get a 'stop in input’
message.) The 'out of petrol’
routine is the most difficult to
test and may best be left until
you are happy with the others.

Most of the graphics are
straight off the keyboard. The
only user-defined graphics that
are vital are those for the two
playing pieces and the dots on
the dice. The others are not so
vital but if you enter and RUN
line 9000 to 9140 fairly early on,
it is easy to see which keys are
reguired.

WEREOEF . ..

When all is entered and you are
ready to play you will first of all
see the instructions, then the
Spectrum will choose at random
somecne to start. The board is
then printed out; the player
whose turn it is-will be shown
on the right-hand margin. If
you throw the dice and land on
a square that is not blue then
some graphics and instructions
will appear in the centre of the

Some sample screen illustrations from the program, Tourist Trap.

screen. To continue to play,
simply follow all the prompts.
To enter in the spirit of it all
you must imagine that you are
on tour in a car, with a tent,
and have the opportunity to visit
various places. . . wild life
parks. . castles... the sea and
S0 on.

So off you go. Happy
Holiday.

VARIABLES

The main variables used are:

2 Cash on hand

D Valuerof dice throw.

H(x) Horizontal position of
playing piece.

J(x) Total score.

LO Flag indicating turn
to be lost.

MI Miles to travel.

P(x) Petrol in gallons.

BL Player.

SUB Subroutine in use.

Tl Flag to check the

number of times the
petrol is evaluated.

Vix) Vertical position of
playing piece.
Pk Line input.

{x) will be cne or two
according to value
of PL.

The subroutines use many more
variables, but they are confined
within those routines and are
not difficult to trace through.
There are a number of
DIMensioned strings and
variables. They are used in
several routines and are re-
DIMensioned each time that
routine is called.

e |1 |2 |3 |4 |s & |7 |8 |9 @ (1 [2 [ |4 |5 |6 |7 8 |=
29 1@ 29
LIONS 4
IN THE P P
za| RESERUE ELEPHANTS 11jL =28 L
vOouU SEE MONKEY S a =
THESE GIRAFFES =}y |=B ¥
27| ANIMALS A2 |E (37 =
CRMELS =} "
SCORE 2 BUFFAL OS
26! FOR EACH UOLUES 13 6"
ZEBRRS scugg
25 14 2siAa UOURNEY OF 27 MILES 14
=B
2aj=23f{22i=21|{zalicjializlisiai=irs |24 |25|22|21|20]|19]|18]27|16)3S| )
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TOURIST TRAP

e ] i
e R IR iE }? 8 |9 B i@ 1 & |3 |¢ S |e |7 |8 |9 |®
H 7 T -
- i YOU ARE OUT OF PETROL
o e S LN P S P 18
Tijegih el e |

I ; [ =
23 1 v 11{L i=s e T
— { & =1
b R .ﬁ\J Sale g? L of
s &y K 2{E =
b e = R
i
|26 (A LAZY OAY &t CAMP 13 26 13
—SUNBATHE AS LONG AS :
{8B_|YoU CAN THROU QUER 3 ® oAt g ol oL
125 [PRESS ENTER TO GO 14 25 |THROU OF DIICE FOR A Toul|14
? ' ]
124 |23 222121918 {17 |16 |1 24 |2ci22|=21ize(1s|1sl17|16l1s
| ; ;
T E O T N P o P R E |e |t |2 |3 |a |s |s: |7 |8 o |g
1
i 20 MENU 10 29 |Yyou MAY BUY PETROL ,YOII 1@
—t HAUE @ GALLONS
L PRAWNS p AT THE MOMENT ol Pk
z8 ] 11 |L = |FULL TANK =19 h % 3 3
—— D IZZA A A
£ v M FUEL 1 GAL. ¥
tot FRUIT PIE; 12 |[E [27 b 1
caen PRESS = R
L COFFEE ENTER
|26 TO FIND |13 26 CASH £281.32 |13
P COST
;@E £1+DICE =
[ == i4 25 i4
| T a
(242322 |=21l22j12}18]|17{158]as |24 |23}2a|a21fzef19|18|{17|16l2s

SEM ¥¥*%33£%%
REHM =*3%3% TOURI:
REM %333 %54#3%1
REHM #%3 -

kS

ui
-

RRNEBHIZE : CLE

il k4

T :
o XD R NN e

{RND22) : BORDER
B E “"PLAYER
¢?+QL] INK a; "
r?;E@: GO SubB
@

.

~J

S

21 BIHi P iD)
M=l TO 2: LET

m
_1.
) ~ D

L Lo T

T FWD=2: LET FsSF

Esh D=1

Eshe {11 =7%
- Hi

LET W
=3

WRRA - QUROGT DHH & SN -

o
BHH@FBHFPHZWIDﬂW 44

P
b Tl e U e g

L 3 Dol e T

a
S Cil)>@ AND Ci2}

0O SUEB 85006: PRINT
1; FLASH 1; BRIGHT

VER"; AT 1&,6; PAPE
”PLRYEH T: IMNK A+iCH
(1444 iCI{2) =@} )

=

T
i Pl T LT

o
TN TR T o Ll o]

s o

CGRES": INPUT LIMNE

i

N

Pt2): LET p (1) =
SUB Scad:

Ji11=Jd(2
T RT 1@

e

3
e

7
WM~

oy
CHTO+
mz

J

B0 SUB 258@: PRINT
YER i UINMK T A (LD »

[
=5
o e

n

p

(L%

WLER2Y SN RER CRA )

) SR EE R 5

: IHK 1;"
CRSH"; AT 14.5; "PRESS ENT

Z%
ET dil\—di11+P11}:

THEN GO 5U

" _GAME DRAWN
rd
]

4+fdf27}uilki‘j INK &;

sfﬁn THE TAPE . &d Sum 865¢
CLS GD SUR agaa- BT PL

WY =R L
NEXT M
=T T

=T =1: LET

>@ THEN &
?

s s
n G SAHE
R 5; LRE

]

865@: L0 TD iop

HT
Sliat B

_18@ IF INKEY$<>""

THEN GO TO 18

198 PRINT AT 11.5;' DO_YOU UANT
TG PLAY“ AT 43 39;" ASAINT “: AT
14,5; "PRESS @lES CGR o AT 15,d
; "OR MIFFERENT FOR “; AT 17,8.% f
NEW GAME™: IF INKEY&="Y" OR INFk
Ev$="y" THEN RUN 6@

Z2@ IF INKEYS$="N" OR INKEYS$="n

THEN GO SUB B5q@: GD

P e ns R = n

A0 PO~ e A0 = -
U EZHGEDHG

s

PO R T

FZ D & DO @MCE D efing G Ad~ s
e B i

I DN TN R Geem

o
i
ng
)
P
]

"

.

a
24

2

ﬁmu

MO<OLZIHO I BN0LGTEN~

i
1

G
a3
|

LD

ﬁ
ﬁ
o
=
G

(HI-.3)) 106

CIHCLE 132,99 ,38:
DRAU 30 ,&, —.53PT-
cRAW ;20: PRINT AT 12,
ety =g 9,14; INK 2; "B

7 0y | ol B

ETROL
PRINT AT 1i16.,4; ™

TO 232

LCGARD

LET Pi
GO &SUB 65@@: CIRCLE 13@, a

PLOY,. 31

14, "
‘;ﬂT

PRINT AT 4,4;" YOU RRE OUT
YOu MUST PA

OR INKEY$="d"

PRINT AT 1@,S;

“START THE VAPE": i
13@

PHINT AT 1@,7;
HG

PAPER

"THRNKS FOR
R i U 1@,"BfEEE‘-

REM RER CHECK PETROL zan
LEL TTI=TIT+1:
HT
RETURKN

LET DYU=D:

GO TGO

LET FPI{PL) =P (PL
IF P(PL) >

LET LO=4A-:
PLOT 11“

+ ;AT A7,4; "THROW QF DIC
H_ TOoW!": PRUqE 25a.
LET CI(PL)=C(PL) -(1@+D) :
ET Ji(PL}=J(PL)-S3#(TFTI=1)-23

GO SUBE ac1a

=a

sSue

O SUB B86SB: GO SUR asoe:
THEN PRINT AT 18.4;
“;AT 11.4;" LDSE s’ poINTS

12,4; " SCORE NOU
RINT HT 6,4 " YOu HRUE Tt
o

DAY

“idUPL)
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8@ GO SUE S&e&a :

@ GO SUB E&E@Bk: GO S3UB 4Z68@: i

D=DTY: RETLURN

g REH &8 RESTRAURANT nng

P8 GO SUB &8&65@: GO SUB 85804A: F

NT AT 5,5;" GO OCUT FDn A HERL

;AT 6,31@; " INSTEARD “.AT 1@,
PRPER 1 BRICHT s By ??RTID

5 alis

: PLOT S5,138;: [I-
2, -laa DRAW -31.

S S PR s s s
’QYHTEP:” 'PRQHHS" ** MES

“FISH" ATER

IGE CRERM™ , "GATERUX" |
"FAMCRRES"
”SQUHQH" HEES NG VCOFFPEE

40 STEP 1@: LET

RESTORE (2iz24
NN: REARD THiH-10
LET S5CH=5CH+NN: HNEXT

# _FOR HN=8 TO 16: PRINT AT N,V
{ : NEXT MN: PRINT AT 5,8; PH
INK 7, BRIGHT 1;" HENU "
N 7 TO i3 STERP 2: PRUSE
B2, N: PRINT AT N,7,T:=H
: NEXT N ;
" T$(6)="YUK !'1": LET T%!
D' LETT T R m T LY
: PRINT AT 12,17 F
M e B B G .
+ i{SCH»>112): BEEP .4,1-2
+3@}{5BH}111: PRINT AT
"jINT ESCH 210 LET
SCH-s21
PRINT AT 12,17
13, 17,
TO FIND
B e s = B

<>"" THEN GO TO 22
224@ GO SUB Esaa; G0 SUB_ss@a: o
s

Z~HH@4@G

:QSU mm -

-

g

"Soupt
a DRATA
SEE S
2 DRTH

b Tl e 0 T e
Mo £ZWN LD

,"CHIDKEH”

SOFEMIT M T2 L DN -

T2 T
~ s
Lol

o
mx
r
D :
i o
Il
[l
)
-..{
]

LU k]

- 4
-
L)
0
-z
I
=
\—i
D

L o
n:\nﬁq\mo
£ nmxn
mm =T
mm ;
=
"]

> IIMoor-mm--: -

Feunnng ;| -
L2 12,

m
=
m
b

O SUB 843@: ET C(PLY=C{PL}-1-[v:
HERL.. COST £%:1-

{1+D) <3 THEN

; GOo0oLk & CHERP "; &
&, " ECNUS SCORE S V" LEET J
{

B G SuUBs 3966: GO SUuBR 399a: R

@ PRINT AT |5| 4 :w
972 FOR N=1 TO &: PRINT AT Ni7,

PRPER 6; m
FOR HWN=11 T 15 P

": NEXT N:
AT N, 14; PAPER 7, "Juiliddl™: NEX
@ PRINT AT 1@,6; PAPER 2; INK
; BRIGHT 1; “CRUMBLY";AT 11,7;"
STLE": RETURN

(RND$1S) : PRI

:09@ LET MI=15+INT

NT AT 17,4, PAPER S;'"A JOURNEY O

F ",;HI;" HILES",;AT 14 ,28; PAPER

4;" AL IS 28 T LS8

DO YOU WANT TO GO BE
oR mﬂq"; LINE Z%: IF Z%="N" OF
Z$="n" THEN RETURN

421@ G0 SUE 1@@d: IF LO=1 THEN L

ET TI=2: RETURN

ammwmmﬂumo

I
1
1
&
42 REM nR# CASTLE nnn
=
TUR
=

PAPER ©;
;AT B,5;
AT TR

- ZEn
D~ 4nh
nZ

L

4315 TIF 1+INT (END#14) =1 THEN FF¥
Use S8: PRINT AT 14 ,29; "CLOSED",
AT 1S.2@; "TOhRY gk LB J(PL\:J?
PL1-5: PRINT AT 16,4 PHPER 4; "D

ISAPPOINTED! ", AT 1?,¢, LOSE S5 F

DINTS ' FODR N=1@& TO 1 §T

EF =-1: BEEP .3,M: MNMEXT N: GO SUE
gE5aa: GO SUB 1eda: LET TI=@ GO
TO 86@a@d: RETURN

A28 LET CiPLY=CIPL)-1.5 RESTOF
E 4838: DIM H&(6,11)

R23Q DHTH “BDHING”,'UERY DL

GFARABLE" , "FASCINATING" ,"EXCITI

G", “FABULAUS ™
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EE BEEP «1,M: RE
= EXT

: PRI
THRDU DICE &
,”Iq INTEREST
4PS@ GO SUE BES®: FOR N=1 TO 28%
: NEXT M: IF IHKEY$<>"'" THEHN GO

To 4052 )
SUB_&43@: F

%*ﬂ

d@ae@ &G SuE gEaa: GO
08 n=1 TO 3aa:

JUAPLY =4 (PL) +D:

4+a50

427@ GO SUE S65@: PRINT AT 4.4;
PAPER &; " .
JAT B,4;" “ . RETURN

4388 IF RND««.2 THEN GO SUB 4@7a.
PRINT AT 4.,4;"YOU SEE THE GHRASY

L.Y “: PAUSE SA: FPRINT AT 5.4,

PAPER &, GHGST .

4 SCORE S

GO SUBR 413@&: |ET JiPL) =Jd(PL) +*-’:.‘-

425@ IF RND<.3 THEN GO SUB 4@7@.
PRINT AT 4.,4; “GGDD FHOTOS FROHM
TOWER “;AT §,4; “SCORE & 1

: LET diPLJ—leL1+1 LE?

=g
ABQR IF RMND¢.25 THEN GG SUB 48070
: PRINT BT 4,4; PRPER 3; INK 7,
BRIGHT 1;"YGU GET LOST IN THE
‘AT S5.4; "DUNGEON, LOSE 4 POIN

TS&": LET JIiPL}=J(PLY-4: LET FC=0

dil@a IF RHND¢«.3 THEHW GO SUBR 4£a7@
PRI AT 4,4, PRAPER_4,;" SHMASHIMN
& CRERAHM TE ! ";AT 5,4, "SCORE -

2o LET Pl P = iF:

L)+4: LET FC=0

£1i@ IF FC THEN GO TO 40686

4122 GO SuUB &eTSa: GO SUB 8S@@: G
O SUB 1d@@: LET TI=aa: GO SUBR 866
2: RETURN

413@ FOR N=1 TO 18

414@ PRINT AT 12,20, OVER 1; PAF
= P INK @&, "EF

4145 PRINT RT l1l,2@; OVER 1; PRF
EQ V; INK @&;"HI"

4150 PRINT ﬂT 12 2e; OVER 1; PRF
ER 7; INK @;°

416@ PRUSE 2@ NEXT H: RETURN

4348 REM it BEUY PETROL &8s

43508 IF PI(PL)»>=7 DR RND<:«.5 OR LO
THEN GO TD 4497
qUB Bﬁlﬂ IF P[PLI(—B Ak

Y Oou Hﬁ? BLY P

ETROL ,YOuUu AT 6;4-.. ‘HAVE “;FP (FPL?
;" GARALLONS ", AT 7.,4;"AT THE HOGH
Y, AT B,#;"FULL TRANK =1@ ;A7
14,313;" CASH £";C(PLX;™ " .
4378 DIM H$(5,6
438@ LET Hs$(1!=
439@ LET Hs(2! =
44a@ LET H%1(3) = 3
441@ LET Hs$(4! = i
4428 LET H%I(5) = s
443@ DATAH 1.2.3,4,4.,4.,5,1
44 RESTORE 4330 EOE =1 TO &
4HEQD 2] PRINT AT 3 +NH,5,H% A} . )
EXT N LET PR=16@+INT ' (RNDxi1@} .
PRINT RT 15,56, FF
4445 INPUT "ENTER GARALLOKNS TO BE
BoOUGHT"; LINE R%$: IF CODE R%¢48

OR CODE R$:>58 THEH GO _TO 44405

iiS@ LET GRA=UAL R%: IF GR:{(PR-1C
@) »CIPLY THENW LET GRA=C{PLY ~IPR.-.
&) : LET Pi{PL)=PIPL) +GR: LET CIF

t3=0: GO SUB B61@: PRINT AT a,13

“honaH FOR ONLY S AT 18,13, (INT

Ael@d) ~100; " GAL." ;AT 14,28, "
YLD TO 4470

4454 IF PIPL) +CA>1@ THEN GO TO =

as

148 IF PIPL) +BRA<=1@ THEN LET P!

AUy =P (PL) +GA: LET C(PL)=C(PL) -G£
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Q4@ SO SUB B86S@: GO SUB 481@: T
F DR>@a THEN PHRINT AT 1@,1l@;"A R
LD HT 1ch"'ﬁT 2w b 1B,"TEE WILL
J305T i BT 12,1@,"“EXTHRDU OoF DI
BER PHU“E 2@@: GO SUB 843@
caS@ IF DR>@ THEN LET CIDR) =CIDR
i —o¢D: PRINT AT 17,5; "COST £";a%
0
Se5@ GO SUB 8650
sazva GO TO SE6aa
515@ REM maaf BEACH TRIF nuan
51608 LET D=6: GO SUB S17@: &O TO
523
Si7@ LET SUB=5S17@: FOR N=4 TO 13
: PRINT AT N,4, PAPER S,
NEXT N FOR H
=11 TO i=: PRINT RT N.,4; PPAPER 1
i e SMEXITE
™
5189 IF D>»=4 THEN FOR HN=1 TO 18
INK B: PAPER S: CIRCLE 169,129,
ti° NEXT H: INK ©: PRPER 7
&19ad IF D =3 THEN PRINT AT 5,184
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1 — ;AT 818 --_1-
;AT 9,18 '"JHLKLKLH"
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Z,@: DRAH -5,-1S: INK @: BRIGHT
(%] "
5228 RETURN
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ENTER '; FLBASH 1;"¥Y" FLASH @
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LIME Z%: IF Z%="H" THEN RETL

0 SUB 1@ae: IF Lo=1 THEN L
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T TI=@a: RETURN
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EER  .3,0:  LET PA{PL}! cPiPL}Y=.D5: T

F PIPL) (=.889 THEN GO SuUB l1oeze

e ET D=8
528 FOR N=1 TO &: IF L4ePLY=1 TH
N LET HIPLY=HI(PLY +X IF HI(PL)>E
+(FL=2}) THEN L ET UIPL) =UIPL) +1{H
2L) {28+ (PL=2)11: LET HIPL) =2=.1
lFL=2Y: LET D=D-N: & TO 58548
5380 NEXT N

LS540 FOR N=1 7D D

ZoE@ IF UVI(PLYT 1 RARND HI(PLY =25+ (PL
=2) THEN LET UVEIPL) =U(PL) +3 IF U
FLY 1S THEN LET H(PL}) =H(PL) — (U
L) -19): LET UVIiPL)=19: LFT D=D-H

GO TO 657a

-S68 NEXT M
EV0 FDOR H=1 TO D
Saa IF UPL)Y =19 AND HIFPLY 28+ (&
-=2) THEN LET Hi{PL) =Hi{FL) -3: TIF
(PL) ti+(PL=2) THEN LET WIPL) =U ¢
LY+ i-d4+H(FLY —{PL=21Y: LET H{PL}
1+IPL=2): L FT D=C-N: GO TO E5Q0G

5990 MNEXT N

ZEG® FOR HN=1 TO D

G618 IF U(PL) <18 AND H(PL) =1+ (PL

=2} THEM LET U(PL]l=U(PLY-3:- TIF U
(PL) <1 THEMN LEY HiIiPL) =H (PL) LR S R
(PLYY : LEY UiPLI=1: LET D=D-N:

2 TD 6528

CB28 NEXT N

538 PRINT AT VIRLY  HIPL)Y; INEK p

. CHRYS (144+(PL=2))

2538 LET SUB:HTTR IV{PLY +1 ,HI{PL
' IF SUB <124 THEN GO SUB 8508
GO SUB SUBx5@: LET LO=@

Z66@ LET PL=PL+(PL=1) - {PL=21 GO
S5UB &Se@d: GO SUE 351@: PRINT ar
2+18x(PL=2) ,31, INK 1+ iPL=2):CH

=% (l44+(PL=2)): RETURN

£298 REM R84 SET UFP BOARD #ans

L0 DATA 4,206,148,172,4,28,244 ,

2298.5,0,5.,2,5,8,4,0,5,0,5,8,2,7.

BIGJSIBJ4J?ISJGJEJQ:S;G:5:BpEJ7J

=,2,5,8,6,2,5,8,5,,5,8,2,7,1,7,

5,8,3,7,5,8,5,8,7.8,.2,7.5,8

Sli@ RESTORE 800@: FOR N=1 TO 4:
READ A: PLOT 4,A: DRAWY 242,3: N

EXNT M

Si2@ FOR Y=4 TO 172 STEP 24
2130 PLOT 4.¥: DRAW 25,0 PLOT =2
=3,Y: DRAW 24.,@: NEXT
%148 FOR N=1 TO 4: READ A PLOT

S5,4: DRAW @&,1688: HNEXT N
158 FDOR X=4 TO 248 STEP 24
2188 PLOTY X,4: DRAW B,24: PLOT X
:148: DRAU @ ,24: HNE x
=170 GO SUEBE s5ae
Z15@ LET NA=@: LET HNE=34: LET NG
==29: LET HND=S %
Zig9@ FOR L=1 TO 2: FOR MN=1 TOo 25
STEFP &: IF L=1 THEHN READ A: RER
2> B: PRINT AT 2, N; PRPER A, BRIG
ST 1; INK B NA; A
=288 IF L=2 THEN RERD A: RERLC EB.
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INT AT Z2@.N;

IMNK B, NB

@ LET HA= NR+1
; X1

PRPER R; BRIGHT
LET NB=NB-1: I

- FOR N=5 T 17

S: IF L=1 THEN RERD R: REH

pRINT AT N.,1, BRIGHT 1; PARF
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nw m-n

i
x
m
Z
U

M: NEXT 2
PRINT RT 1,%1; IHK 1i;"R";RAT
N sl =

A
PRINT AT 2+17: (PL=2),3%1; IN
(PL=e2) ,CHR% {144+ (PL=2))

M #8g&gn CICE #gun
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==539&@ REM _H#® DISPLAY SCORE HuH
EE@@ GO SUB 8cl1l@d: 30 TO 8628
1@ LET PI{PL)Y=(INT (PI{PL) :108)}
L@@ LET . CIPLY (CIPL)Y 2106
183 : RETURN
2628 GO SuUB 8Sva:
PLAYER "; IHK

= (INT

"CHEH NDU E",E.
R R =

=
]
H
m
-
Z
E
A
”

(¥

“"PRESS EWNTER TO CONTI
“; LINE Z%: BEEP .2,29: RETUR

=3
=
ad REHM ﬂﬁﬁINSTQUCT Bey
1@ PRINT AT 1.5, RPER 2, INK
BRIGHT 1;" TOURIST TRAF ": GO
B 2ia@: BORDER 4
= YOUR OBJECT
P
LA

B INPLT

]

IR Y 2 g

@ PRINT AT 3,2;°
TO SCORE AS ©° " MANY POINTS &=
OSRIBLE EEFORE"” " ONE OF THE
YERS RUNS OUT'" " OF HMONEY."
Eb HMOUE ROUND THE BCORRD T
tsilie THROW OF A DICE."™ ™ hif
THROW RIGHT THROUGH YOUuR" "™ T
i EMVEN IF BICE APPLIEST TO""" ¥
QPPONENT . "
#a3@ PRINT AT 13.2;°
L FEEBUY SPETROL ©°
« AWY LEFT RAT™ '™ THE ENL OF THE
SHHE WILL BE " ‘" CREDITED RS POI

=TS
“"PLAYER DNE A

M ch~- e tmﬂm“

ﬁmH@

IU

Z@4@ PRINT AT _18,2;
QS SYMBOL W THE T AT

HEHHYER THO HRS SvyMBOL *;
@ GO SUB 8650: RETURN
@ REM #us GRAPHICS #us

TA 255,453,153
555,555 :
255.2,@,60,60,.60,60,2,0
ATA ' @,8,8,0,5,15,7, i5
25,255,255.,255. Eqﬁ @, B
1,238,255,0,0,0,2,1

15,185,581 ,85.157 .5
253,252 ,245,248,
1

(ITHR[N]

L= = [0 a0 iy
m~hmm&wmo-0

Imae- - NG
Ny
tn
tn
n
)]
@ OO0 G D~

jithe ML) s ~
S -

P
m
D

> A: POKE USR CHRS$ |
NEXT H: NEXT HWN: RETUR

SAVE "TOUR'" LINE 1@
PRINT AT 10.,2; PAPER 5;

TRAPE.CHANGE PLUGS FOR"™ "
START THE _TAFE e

TO VERIFY

@ UERIFY "TOUﬁ“
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UPGRADE YOUR ZX SPECTRUM NOW!

The “CHEETAH” 32K Rampack simply plugs into the user port at the rear of
your computer and increases the memory instantly to 48K.

® Fully compatible with all accessories via rear edge connector.
® No need to open computer and invalidate guarantee.

® Why send your computer away and wait weeks for upgrade.

@® Fully cased, tested and guaranteed.

Why wait any longer?
ONLY £39-95 inc. VAT and p&p

NOW MAKE YOUR SPECTRUM AND
ZX81 TALK!

The CHEETAH “Sweet Talker” just plugsintothe back ofthe computerusing
the existing power supply. Based on an allophone system you can easily
program any word, sentence or phrase. Fully cased, tested, guaranteed and
compatible with all accessories via rear edge connectors. Complete with
demonstration cassette and full instructions. No more lonely nights!

Simply incredible at £29.75

. Please quote when ordering whether trum or ZX owner
Also available: M dering whether Spec

16K Rampack for ZX81 ...... £19.75 64K Rampack for ZX81 ...... £44.75

Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders
at no extra cost. Dealer enquiries welcome.

Send cheque/PO now to:-

CHEETAH MARKETING LIMITED

Dept PS 2, 24 Ray Street, London EC1 Tel: 01-278 6954

Cheetah Products also available from branches of ' 2
Rumbelows i
anda WHSMITH &

18

Personal Software Spring "84




'PLANET

Peter Cameron

his program began as an
T experiment in drawing

three-dimensional shapes
from different vantage points —
a branch of geometry once of
practical importance but now
(along with much other
geometlric manipulations) on the
decline in educational fashion.
My aim was to compute and
display successive views of an
object as seen by a moving
chserver.

IN A FIX?

Let us take a fixed reference
point, O, in space as the origin,
and locate any point relative to
0 by three co-ordinates (x,v,z)
representing its distance, East,
North (the two-dimensional map
referenée) and in the vertical
direction. The screen should be

made to display a photograph of

an object taken by an observer
at co-ordinates, {l,m n). (To
simplify matters, we assume that
the vertical direction in space is
taken to be at the top of the
screen. )

Some algebraic manipulation
showed that, if O is plotted at
the centre of the screen (pixel
128,88), then the point with co-
ordinates, (1,0,0) should be
plotted at 128+ x1, 88+ v], co-
ordinates (0, 1,0} at 128+ x2,
88+ y2, and co-ordinates (0,0, 1)
at 128+ x3, 88+ v3; it should be
noted that the displacements,
xl,...y3, are given by the

IR EE RS

§
e

formulae in lines 140 to 160 of
the program. These formulae
include provision for the fact
that the object appears smaller
when viewed from further away.
With this information, an
arbitary point can be plotted —
the point with co-ordinates
(u,v,w) would appear at pixel,
128+u "zl + v =x2+w'x3,
88+u'yl+viy2+ wy3

LUCK OF THE DRAW

I decided to draw an octa-
hedron. This figure has an
interesting symmetrical shape
which is extremely easy to
draw. The corners, or vertices,
are at the points (1,0,0), (0,1,0),
(0,0,1) and their negatives. Line
260 of the program dees the
actual drawing.

You will see that the effect of
line 260 is to draw the figure
‘without taking the pencil from
the paper’ — that is, only using
the PLOT instruction once. That
this is possible for the octa-
hedron was another reason for
my choice of solid. Such a
figure is called Eulerian, after
the mathematician Leonhard

Euler. He showed that,in order to

draw a figure without lifting
your pencil, it is necessary and
sufficient that each vertex lies
on an even number of edges (in
which case, you can start
anywhere but you must finish at
the start point), or exactly two
don't lie on the edges (when

PLANET

Here is an object lesson
in geometry.

you must start at one of the
edges and finish on another). It
isn't necessary to demonstrate
this — a routine for drawing an
octahedron can be found by
trial and error.

THE MECHANICS OF
THE PROGRAM

The position co-ordinates of the
observer are (l,m,n) and the
velocity 13 (p,g,r). This means
that, in the time interval
between one observation and
another, |, m and n will change
by amounts proportional to p, g
and r respectively. This is -
implemented in line 400.

At first I kept the velocity
tixed. However, if the observer
is piloting a spaceship orbiting
a planet, the velocity will also
change. According to the laws
of gravity discovered by Isaac
Newton, the change of velocity
will be in a direction towards
the planet; that is, proportional
to (=1, —m, —n)/SOR b, where
b is computed in line 140. The
proportionality factor is the
inverse square of the distance
from the planet, ie 1/b.

At this point, [ realised that
there was a 'game’ element
possible within my program, so
I added controls, which change
the welocity either towards or
away from the planet.
Unfortunately, the ship's
engines are not very reliable
and the actual change is
somewhat reliable, but that is
what games are all about, aren”t
they? The velocity change is
implemented in line 410 and 420,

WHAT'S THE SCORE

The object of the game is to
take survey photographs of the
planet; these should be as large
as possible so you'll have to get
in real close. The score is
determined by the size of the
largest image to appear on the
screen, with added bonuses for
a very close approach.
However, have I told you about
the risk of crashing?

Since the controls only work P

Personal Software Spring '84

19




PLANET

PLANET

“ '

slowly, there is a more drastic

(especially if you re-materialise

Line 60 — replace 31744 with

way}?f avoiding an imminent inside a solid body!) 64512
crash — a jump through Line 80 — replace 124 (the
hyperspace. Newton's equations ALL CHANGE

didn'texactly cover this possibility This program is written for the

16K Spectrum. However, with a
few changes it could be RUN on 64512
the 48K machine; the changes

o [ took it upon myself to
assume that re-entry from
hyperspace is random, both in
its position and velocity.
Hyperspace jumps are

are as follows:

The listing for the program, Planet.

1@ CLEAR 31743: BORDER ﬁ
L "You are enterin
“"the octahedrat pla

15 to make the C
“”pnss:bte approach.”"""If
ge averflows the“'“screz

e Ccrashed.” ""Control

e jiump wiltlt

m

7]

ip

i)

W

Ly

m

nw

-

LD ~20
~ % =0M=
=l TN ey

"Controls:

L1« g |

[ L W R

LB A N T

to re
failure {
r hyperspace Jjum

o R
Lo i I
-] L i |

F

“Your mission
""teaV1ng the p
"Restoring contro

i=@d TD 23
FPOKE 317444+i.,n

1
33,24 ,124 ,17 .0,
231,33,1 88 1? a,
2;? 175,21l
a(iB sée
NPUT "“"Enter lLevel (1-51"';
ET fuel=@: LET s5ize=@2:
LETF ak=""" DEE 'EN rtx,y
1 AND y»Xx): LET ksi+e -4
p=-2:k tRND: LET qQ=-2%K 3
ET r=-23k 3RND
ET i=43RHND: LET m=43RND: L
F#RND
ET a=Lzil+m3mp: LET b=a+nsn
ET x1=4@%m . (S0R asSeR b} :
=—X1¥l-m: LET x3=0
16@ LET yi1=40:l¥n.-(baS@R a): LE
T u2=ylsm-sL: LET y3=-4283%50R a-b
17@ LET s=FN F[RBq Xx1,ABS x2)
188 IF s:>=128 THEN GO TO 458
128@ LET w=FN f(ABS y3,ABS y2):
LET t=FN f(ABS yl,w}
59@ IF t>=88 THEM GO TO 4S@
21a LET image=FN fi{s,t): LET =i
Ze=FN risize,image)
=28 BORDER B: PRAPER 7: FLRASH &:
aLS

IF image{S THEN GO TO 490
IF d4=8 THEN PRINT AT &,15;
Eggﬂ i;"Control failure’

245 PRINT AT @.,@&; INK @; “"RAppro:s
ch speed:”; -INT (1028 sxilIp+maq+m
*¥r)l

258 IF as="c" THEN PRINT INK &;
“"Coardinates: "JINT {l1e@exl),; " ,";

(12003 xm) ; " ,"; INT :1aaa*n)'"k

glocity:”; INT (16B@sp); *“," ; INT 1
+ " i INT tlBBBir!

128+x1,88+vy1:

: DRAW 2~x3;ua-&

W -x1-x2,-yl-y2: DRAW -xET

-g2+9l: DRAU —x3+x2,~93+92 L

X1+x3,4yl1+y3: DRAW —32—11, g;

DRAW x3+x2,93+92 - DRAW
-9l1l-y3: DRAW —xﬁ+x1,—gs+yi L
X2+x3,924+93: DRAW xi1-x2,91-u

(D =mes MDA
-:|H Lo B I TR = )
=]

L= RY4 1
nrno
e

U WO~ RO RAN D ~p 2

0~
ORI GEHENE VOGO~ DE

g

i~y

X
neErarrrx FHENN

y

o+

[}

=
1
1
4
¢
1
N
i
ET
1
5

NDx | DXy
-m DLWE D

78 INK #: PRINT AT 21.,8;"Iemage
;s INT image

?ﬂa‘PRINT AT 21.,18; “"Fuel used:'
i fue

Line 10 — replace 31743 with
expensive but spectactular 64511

third entry in the DATA list)
with 252
Line 550 — replace 31744 with

Line 555 — replace 31756 with
64524

Line 600 — replace 31768 with
64536

LEr a!:l! "
FOR i=1 TO 2@d.-2%e
IF INKEYS$="m" THEN 80 TO sS4

IF INKEY $="" THEN GO TO 34¢
EET a$=INKEY$

MNEXT

IF ai-“ * AND d=08 THEN LET
LET fuel Fuel+ie

LET B

THEN LET

THEN LET
o8 IF'dai THEN LET d= 1—IMT (RN
DEi{l+k-200) )

488 LET l=L+pfaB: LET l=l+q!2ﬁ:

LET n=n4+r 2@

418 LET u=b3*5@R brs(2xk): LET w=
c3d /SR b

420 LET p=p-Lsu+v |l 3RND: LET q=
Q-m UV EBFRND: LET r=F—-R.-uU+v ¥n3E

430 LET fuel=fuel +8B53 csd

44@ GO TDO 14e

45@

4658

478

480 3

498 REM mission completed

sSea CLS

510 PRINT AT 9,7, FLASH 1; “"Mis=
ion compiteted” .

5280 PRINT AT 11.,12; FLASH 1; "S5«
ore:"; INT lE*Is;ze+2*[(5;ze sa:
AND size>5@) +1@2((size-3R) AND =<
i1Zze»B8a))) —fue l-Sz(1-d}

528 REn hume?

yperspace jun

S45 CLS ¥
558 LET w=USR 31744
8§55 FOR i=1 TO 2008: LET
1753ex$DKE 23295, 128+ INT

3
S6@ LET fuel=fuels+3@
565 LET L=3#RND: LET m=33:RND:

ET n=3zRND
570 LET —EiK*IE*RHD 1) LET g-:3
EiliieiRND—l LET r=23%k* (2%RND-

1)

S75 GD TO 140

S88 REM set up random attribute
arfa#

f=3=1"] OR i=@ TO 767

"?BB POKE 31768+i ,128+INT (RND 3£

51@ HNEXT i
6820 RETURMN

Some nuﬁ:p]u screen illustrations from the program. Planet.

Approach speed:
13027

Spproach speed:

5 -2049

ApProach speed:
2781
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‘NOW WIN THE POOLS’

THIS IS MEANT FOR YOU — ESPECIALLY IF YOU USE SINCLAIR SPECTRUM COMPUTER,
or even ANY COMPUTER — OR NO COMPUTER AT ALL

HAVE YOU EVER HAD THAT DREAM OR EVER WISHED THAT YOU HAD “WON ON THE POOLS" —
AT LAST YOU CAN TURN IT INTO REALITY. i

THERE IS A SECRET OF “HOW TO WIN ON THE FOOTBALL POOLS"” — IT CAN BE DONE. I DISCOVERED THE SECRET
A LONG TIME AGO — NOW, FOR THE FIRST TIME I'M PREPFARED TO SHARE IT WITH YOU,

HOW DOES THIS INTEREST YOU — I HAVE DOCUMENTARY EVIDENCE BY WAY OF POOLS WINNINGS DIVIDEND SLIPS/
CANCELLED CHEQUES, etc, SHOWING MY PRESENT WINS ON THE POOLS AS FOLLOWS:—

First Dividends Second Dividends

765 1,818

Third Dividends Fourth Dividends Fifth Dividends

2,042 1,952

Sixth Dividends
= 93

A GRAND TOTAL OF 8,201 (EIGHT THOUSAND, TWO HUNDRED AND ONE DIVIDENDS — so far).
I HOLD THE UNCHALLENGED WORLD’S RECORD FOR POOLS WINS

Do not let anyone tell you thar ir is impossible o
“WIN ON THE POOLS" — since I perfected my
method, I HAVE WON REGULARLY for over
TWENTY-FIVE YEARS — proof that it is no
*flash-in-the-pan’.

I have CHALLENGED THE WORLD with my
record of wins and with all the evidence thar 1
possess — NO ONE has ever been able 1o accept the
Challenge — I KNOW NO ONE EVER WILL.

MY SECRET IS NOW PLACED ONTO
COMPUTER CASSETTE FOR YOU.

THE METHOD IS THE GREATEST TREBLE
CHANCE WINNER IN THE HISTORY OF
FOOTRBALL POOLS — IT WILL LAST
FOREVER — BOTH FOR ENGLISH AND
AUSTRALIAN FOOTBALL POOLS, WITH
EQUAL SUCCESS.

I now intend to give a limited number of people the
opportunity of making use of my method — perfected
over 25 years and proving itsell on EVERY ONE
OF THOSE TWENTY-FIVE YEARS.

You will have noted details of my personal
achievements so far, as given 10 you above,

A GRAND TOTAL of 8,201, yes 8,201 POOLS
DIVIDENDS, including 765 FIRST DIVIDENDS,

My Pools Winnings Dividend slips now number so
many, that they fill a very large suitcase and will
stand as my evidence of all claims in ANY COURT
OF LAW IN THE WHOLE WORLD.

Taking just the past 25 years into consideration, [
have won ON AVERAGE over 328, (THREE
HUNDRED AND TWENTY—~EIGHT) Pools
Dividends EVERY YEAR — or — AN AVERAGE
of over SIX DIVIDENDS EVERY WEEK [or
TWENTY—FIVE YEARS.

You have my absolute Guarantee of the complete
authenticity of every claim, cheque, document, lerter,

1 do have losing weeks, but ON AV GE my
winnings show over SIX DIVIDENDS EVERY
WEEK for the past 25 years, ST

I know that you are now urterly Flab‘i.:-ergmed. it
always happens to everyone with whom I come into
contact. Please just sit back and imagine for a
moment my FIRST DIVIDEND wins alone — they
now number 765 (seven hundred and sixty-five) and
will probably be even more by the time this.
advertisement appears in print.

I AM NUMBER ONE IN THE WORLD AND
N ONE DISPUTES IT.

For as long as | continue to enter the Football Pools
my wins will continue, I have already said, they
apply, with equal success 1o both English and
Australian Football Seasons. ;

1 intend to release a STRICTLY LIMITED
NUMEER of copics of my cassette, — DO NOT
DELAY AND FIND YOU ARE TOOD LATE, in
which case 1 would have 1o refund your money.

1 am 50 confident of YOUR success that if do not
win at least THREE FIRST TREBLE CHANCE
DIVIDENDS in the first 20 weeks of entering, 1 will
completely cancel the balance of the purchase price
and you do not have to pay me another penny, at any
time, no matter how vast your winnings.

T only wish that space would allow me to give you
photographs of my winnings slips, cancelled cheques,
ete, but it is of course impossible — they now
number 8,201 dividends. I have however given JUST
A FEW EXTRACTS from ORIGINAL LETTERS
1 hold from my small Clientele.

I am the Inventor and Sole Proprietor of my method,
Registered as EUUREKA — ('] have found it"). [ am
known as The Professor in Pools Circles — [ am of
the Highest Rank in Forecasting — this is beyond
dispute. I am marketing a limited number of -
Compurer Cassertes, under my Registered Company
— FOOTBALL ENTERPRISES.

My initial charge for a copy was £75, buat for this
SPECIAL REDUCED PRICE OFFER I will send
you a copy, for £20, (iwenty pounds) ONLY, plus
your Promise to pay me the balance of £55 —
ONLY IF YOU WIN AT LEAST THREE FIRST
TREBLE CHANCE DIVIDENDS IN YOUR

FIRST 20 WEEKS OF ENTERING — otherwise

This is surely proof absolute of my supreme and
utter confidence in my own abilities and in the
capabilities of my discovery. I could easily CHARGE
£2,000 per cassette on the evidence I possess, but
that would not be fair to everyone, which is what [
want to do, r

My method is WORLD COPYWRIGHT, any
infringement and immediate proceedings will be
taken, without prior warning. It s truly ingenious
and has stood the test of time.

My casserte is simplicity itself to operate and you'll
be given FULL DETAILS for weekly calcularing.
Your entry need not involve you in any large weekly
stakes, you can enter for as little as 25p, if you wish.

I charge NO COMMISSION on any of your wins —
no matter how BIG they may be.

I realised a long time ago, that it was no good sitting
down and dreaming about winning the pools, so T
burnt the candle at both ends, working late inte the
night, occasionally RIGHT THROUGH THE
NIGHT, | KNEW rthere was a way, eventually it all
paid off and has been doing so ever since.

I am unable to vary my offer to anyone, so please do
not request it, as I shall very easily dispose of the
cassettes 1 have prepared and am making available.

IMMEDIATELY [ perfected my methed I
commenced winning right away, (first with just a
lietle £163, the first week T used it), [ HAVE
NEVER LOOKED BACK SINCE, amongst all
those dividends was one for over EIGHT
THOUSAND POUNDS for just one eighth of a
penny stake. .

I will release a copy on casselte, to you, on receipt of
the completed order form and your Signature
thereon, confirming you will treat it in the
STRICTEST CONFIDENCE between us and retain
it for your OWN USE ONLY.

PLEASE NOTE:

If you happen to be the proud owner of a Computer
other than Sinclair Spectrum, vou can still purchase
a copy of my methad, for the same price and
program it YOURSELF on to YOUR OWN
COMPUTER — or even if you do not have a

etc, contained herein.

Don't take my word for it, read what people write about me and my method:—

T won an Zerters last weekend, It was nor a big swm, but all the same it was g very mice
surprise for me. J.C., Lancs.

I appreciate the srraighiformard mechod vou adopy, which f5 such a comrast fo the
rubbish of misrepresentarion which is so common in the Betting World, by unscupulous

and self-optniomated charlarans, C.H., Devon
Winmings cheque recerved roday, sincere thanks, D.N., Devon
I congramulare vou on your achicvement, B.R., Wales

{ showld l[ike ro thank you for a most exciring season and look forward to hearing from
VO AgaiH. J.C., Hanis.

T would like to acknowledge chegue and say how much [ appreciate your integrity.
.M., Scotland

1.C., Lancs.

Your wonderful system won me £3,527. Iintend ro visic Lowdon soon and will be able io
came and see you personally. (Owerseas Client). P.M., Kampala,

Many thanks for vour syatem, it 15 all you say and more,

Many thanks for trying so hard 1o please us all, your brother showld be thanked also,
One of our daughters, WHOSE HUSBAND YOU HELPED ENORMOUSLY,
has just phoned, the four of them have just spent a lovely holiday in Spain.

K R Isle of Man,

you owe me NOTHING FURTHER.

computer.

{ semr tn my FIRST emery lase week and won 2nd and Ird dividends, ar you will wee
Srawi the englosed certificate. One more and [ wonld have collecred over £400 for FIRST
dividend, Omee I've won a fair amount T chaill be staking from winnings and ar 2p per
five, A FIRST DIVIDEND last week ar this would have been over £3,000.

C.A., Yorks,

I am very interested indeed and enclose £20 herewith. I agree to pay you the
balance of £35 ONLY if | win at least THREE FIRST TREBLE CHANCE
DIVIDENDS in my first 20 weeks of entering — otherwise I owe you NOTHING
FURTHER ar any time — no matter how much money I win. My Signature below
is my Undertaking to retain complete and absolute confidence about the method.

Address..,

L] G e | O A N AR TS s A o A B R L s

The Managing Director,
Football Enterprises,
‘Anvon’, -

9 New Road,
Haverfordwest, Pembs.

Please tick if cassette is for;

Sinclair Spectrum (48K) O

Any other Compurer ]
|

No Computer at all
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C Taft

his program simulates the
game of pontoon, in which

you get to pit your wits
against the computer.

When RUN, you will be
dealt a card and asked to place
a bet; bets can only be made up
to a certain amount within
10% ot your credit. You will
then be dealt ancther. card and
given the option to 'stick’, 'twist’
or 'buy’. This is done by
pressing the appropriate key on
the keyboard ie the ‘s’ key to
stick, the 't' key to twist and the
'k key to buy.

YOUR DEAL. ..

It you've never played pontoon
belore, here is a brief resumé.
You are dealt a single card, and
on that you have to work out
how good your hand might be
and place a suitable bet
accordingly. You then receive

your next card. The idea of the
game is to make your cards up
to a value of 21; King, Queens
and Jacks are all worth 10
points each, and an Ace can be
worth one or 11. With the two
original cards you hold, you
must decide either to 'stick’
which means you pick up no
more cards,

PLAY YOUR
CARDS RIGHT

"twist' wk

See if you can make

on your Spectrum.

you receive another card (you
can receive up to three more
cards), or '‘buy’ which means
you receive ancther card but
you buy it from the dealer so
that you effectively increase
your bet.

The winner of a hand of
pontoon is the one who gets
their card to total 21 or the

ch means

this pontoon game stick

AMT
ITME
ACEI
ME

‘V'

i
ODDS

Bet
Buy
Stake
S$
R$

Amount of credit.

The Spectrum or player dealing.
An ace has been dealt.

Value of the player's final hand.
Current value of the cards.
Number of cards dealt.
Calculation for the Spectrum to decide whether
to stick or not.

Amount bet on the initial card.
Total amount for bought cards.
The stake for each game.

The suit of each card.

The Jack, Queen or King.

The variables used in this program.
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LE

credi
SR

ENTER Your chad 8]
- Twist-B

35 sTICK.T

nearest to 21. If you get five
cards to total 21 or under, then
this is known as a 'live card
trick’ and this hand beats all.
Should the computer and your
hand equal the same, it will
depend on who is dea..nq as to
who will win — in the game of
pontoon, this is known as
Banker's privilege.

28 POKE EGEBE,BE: GO TO i135a
stake=i@:
GIH s%(4) :
: XIM t i4)
siE-‘:JJBI*:
‘iI“=‘ICIr
5@ LET itse=100: L
ET w=@a: LET k=1: LET
@: LET me=@a: LET w=@:
LET Bet=a: LET amt=a
n=

ET
FOR =1 TO 4
FOR r=2 T 14
LET n=n+1: LET cin)=1@z%r +s
L HEXT r: XT s
TO S2

FOR n= 1
BEEPRP A3, -Nn+S2: LET m=INT
(RND*SE*+1 I?ET %:c(n.‘tr LET ‘Lt im)
C =
13 sN: NEXT n

i4@ PAPER 4: BORDER 2: CLS

15. FOR n=8 TO & STEP 4: PRAPER
e i | = AT B,8+n; "H"; IN
= i NK 2; H INK ﬂ‘“q“':

QEXT n ¥
INK 7: PRINT "PONT

16@ PAPER 1:
CON";
170 FOR n=19 TO 27 STEP 4: PAPE
R 7: INK 2: PRINT AT @.n; "H"; IN
"eTE INK 2: eDvS INK b8t
NEXT n:’PRINT INK 2; “H"
PRINT AT 2,

-8
'B

K a;

18@ PRPER 7: INK 1:
1 B Ll Your hand"'ﬁT 1S5.2; "Your tot
al ";v,AT 15..19, "Credit £" anmt

19B cbh SuUB S8

200 IF aceil= B AND t>=2 THEN GO

T 3i@g
GO TO 47a@

210 G0 TO 512:
22@ REM S T
“eoRINT AT i8,a; -

238 PRAPER 4:
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TWIST AND SHOUT

PLAY YOUR CARDS RIGHT

your own. The computer then
either takes your bet if it has
won or returns your coriginal bet
- plus your winnings if you
manuged to have the winning
hand.

One nice touch in the
program is that the computer
doesn't just keep dealing itself
cards until it beats your own
hand or 'goes bust' (which is
pontoon-talk for helding cards
which total more than 21) but
actually makes a decision
whether or not to draw another
card. This decision is based on
the value of the cards you have
stuck on and the amount of cash
you have placed as vour bet.
Only when the computer has
stuck are the cards displayed
and the winner announced.

VARIATIONS ON A
THEME

Although there are copious
REM statements throughout the
program to help you follow its
intricacies, a list of the variables
used is given.

When you have settled on your
final hand and pressed the 's’
key to stick, then the computer
deals its own hand, decides
whether to stick or not and
finally checks its hand against

PBPER 7; INK 2;AT A8, 7 "E
INK i,"Your chnlce"' PAR

*; PAPER 7;"s =
Twist.b -Buy.’™
BpEeE=21: GO

NTER ©;
ER A

STICK,t -

248 IF t=5 THEN LET
0O 1558
258 INPUT as%

278 IF as="s

TO 470
IF as="b" THEN GO TO 240
LET t=t+1:

REM T
GO SUB cea
REH I BUST
IF w>21 THEN GO 7O 410
=28
uy
INK 2:
NK 1;"
INK 2:

INK 2;°%
et-buy) .12 +.51‘—.;

PRINT
ARount i{Whol

PRINT AT 2o
£";INT (((am
PAPER 4"

AT 18

a7@ INPUT buiﬂr

380 IF buyil> {iamt—-betl-buy) &
1]- B THEN GO 37a

39 +huu.‘|.

buy =bu

¢ae PRUSE ga !0 TO 29@

+1@ REM I BUST

420 PAUSE 28: FOR z=1 TO

EP .@5-(z+7) ,-z,7: FLRASH 1
T AT 13.,6; PRAPER 7; INK 2;

you have busil'': NEXT zZ:

+3@ PRPER 4: pR;NT AT 13,6; "

440 LET amt=INT

=
458 PAPER 7: INRK 1i:

famt-fbuy+bet) +
FRINT AT 1=




PLAY YOUR CARDS RIGHT

.27;amt; PAPER 4;"

468 GO TDO S&

478 REH S

480 IF w3»=15 THEN LET me=v: GO

TO 86a
498 BEEP .5,-5: PAPER 3: INK 7:
FRINT AT 13.,@; "You cannot stick

on Less than 15": PAUSE 7S
@@ PAPER 4: PRINT AT 13,8; "

GO TO 22a

S1@ REM Bet

S2@ PAPER 7: INK 2 PRINT AT 1i&
:2; "ENTER"; INK 1;*" Your betl (WF
Ole £°sI.YiAT 2@,2; INK 2; "UPTO
CaIHNK AT U THNT tant=.1Y3 +5;
S52@ PAPER 4 PRINT *

S48 INPUT bet

S5@ IF bet »INT (amtx.113+.5 THER
0 TO =S40

56& IF acel=1 THEN GD SUB 60@:
GO .TDO 1728

S78 LFT 1=t+1: G0 SUB B@3: GO T
a az2a

S8@ REM PICK CARD
59@ LET t=1

602 LET d=1: LET n=n+1: LET h(t
sdl=cin) #1@&+t: LET temp=cin): GG
SUB 7Ea ;

61@¢ PAUSE 7e

62@ GO SUB 1780

53@ IF r&(l1)="j" OR r$i{1)="q" C
R r&tdi="k"“ THEN EEEF .31,r: GO T
C 5@
??43 BEEF .1,r: GO SUB 1274+ (ra=
QSE“ IF rgfl1="j" THEN GO SUB 14
;gaa IF r$i{l)="gq" THEN GO SUB 1=
:g?a IF r&(1)="k"” THEN GO SUB 1i°F
&8a itmes= 133 THEN INK 1: PRI

NT QT 15,1

caa IF :tiethiéa THEN PRAPER 7:
INK 1: PRINT AT i5,2; "My total *~
i¥;RAT 15,19;"pay ";AT 18.2; "Amou
nt bet £“;het+bu9,ﬂT ia, 19,"Cr2c

it ™3
720 IF ;t-e<>1aa AND w3>=21 OR i
t;a{)lﬁﬂ AND t=5 THEHN GO TO 748

12 IF itme<>1@@ RND v=28 THEN
PPENT ¥v+1,AT 17,14, "Five card tr
ic

728 IF ;tie{)laﬂ THEN PRINT AT

15 23
EE  aRe 1100 THEN Go. 70 75¢
74@ IF itme<>100 THEN PHPER 4
FRINT AT 15,19;"
758 RETURM
760 LET r=INT (temp-1@): LET s=
;ElP~fI10 LET r=r+1: LET r%=5TF

r=15 THEN LET r%="ACE
r=15 AND acel=0 THEN GD

r=15 AND acei=1 THEN GO

r=14 THEN LET r3(i)="g"
r=13 THEN LET r {1]—"1"
r=12 THEN LET r$(1) ="

IF r>=12 AND r <15 THEN LET

848 LET r=r-1: LET V=V4+r
850 RETURN

368 REM ZX dealt

378 CLS : PAPER 4

88@ FOR z=08 TO & 5T
7: IMNK 2: PRINT AT @2
K &,"C"; INK 2;"D";
HNEXT =z

89@ PAPER 1:
QON"

See’  FOR z=
E : INRK 2:
B BB
MEXT =z

EP 4: phpEn
;'.'!-I-Z i m A r
INK B; s’

INK 7: PRINT “PONT
19 TO 27 ETEP F SRR E

PRINT AT @.,z;"H"; I
INK 2;"D"; INK @;"s";:

1@ PHEEPd7 INK 2: PRINT AT 2.

r FH

28 LET c=c+6: LET w=@: LET v1:

@: LET itme=0: LET t=8- LET a=1

13@ IF t=5 AND v <=21 THEMN GO TC
S

949 IF v <215 THEN GO TO i1@@@

8@ IF w=21 THEN GO TO ia3g

368 IF wv>21 THEN GO TO 1198

278 LET odds=INT {ivsilbet +buy}

famt-5S1)) - E@) 31

980 IF odds <4 AND wv>»=17 THEN GC

TO 1@éier

2990 IF odds>>=4 THEN GO TO 1812

GBBQLET t=t+1: GO SUB 6@@&: GO T

a

1@ IF wvw>=me OR w=nme+l1l THEN GO
1838

2@ IF vwime+i THEN GO TD 1i@@

38 REH I Llose

?

e
13;
3

ul

@ LET amt=INT
25@ PRPER 3:

iamt-ibet+buy) 4

INK 7: PRINT AT 1t
ost £“”bet+bug
INR A PRINT AT 1=
PRPER i

J
R x=28 TD =18 STEP -.7: E
: NEXT x
mt <28 THEN PAPER 7: INF
=12& TO S@ STEP -1: BEE
785: FLASH i: PRINT AT 1;
LEF!""”: HE
G0 TO 12

e e T e e Il [

m&mﬁmum&mmadoﬁ

5
T

. X
a

z

o,

fYy NO money
ASH a:

T

LET wi=bet+buy+stake

LET amt=amt+nl

LET ami=INT i{amt +.5]

,LZHPER 2: INK 7: PRINT AT 1=
"Vou'‘ve waon f“;bet+bug,

B PHPER 4: PRINT AT i5,19;

@ IF v=20 THEN PRAPER 4: PRINT
anh 7: INK 1: PRINT AT 1%

: BEEP s2,8: PF
«2,-5: PRUSE 4: BEEFR
;5: PAUSE 4: NEXT =z
@3 REM HIGH RAMT
@ IF amt <999 THEN GO TO sa
@ PRAPER 7: INK 2: FOR z=58 TC
FLRASH 1: PRINT AT 13;3;"Yf
have broke the bankii§*:
L81,z-75: FLASH @&
pRINT AT 13.,2;"

;. PAPER 3 INK 2;"Another
PRAPER 4;° i

i23@ INPUT a
124@ IF as$="u" THEN GO TO 3@
THEN

E&BGGQN

Pte o g o o o s 3 )
e PRSI0

Yl e s T VT STy A

SESOLMON-® 0

-

Ed
L,

i25e IF as_" " THEN STOP
1268 IF as<>'"y'" OR a$<>"n’
S0 TO 1230

1278 REH Pr:nt cards

i2808 REM

1298 GO SUB i73se

1saa E?PER 7: PRINT AT k+3,a,;"A

¥ k+d,a;"' 'JRAT h+5 a;'
“"iAT k+6,a;" " CHRS z;" 3
AT k+72,8;" “";AT k+d,a;"
";AT k+8,a;" ": LET a=as+6
RETURN
131@ REH 2
132 PRFER 7: PRINT AT k+3, a,”E
", AT k+4 a‘“ ‘s CHR% Zr“ Y F
T Kk+5,8;" "iAT Kk+6,a;"'" - :
AT k+7,a; "™ b~ b k+8,a, e iF
cHR$ =z; " AT x+9,a; " e LES
T a=a+6: RETUERN
1339 REH 3
134@ PHRPER 7: PRINT AT l+3 a,"B
T"iRT k+4,3;° "JCHR% z;° " F
i k+5,a;" “;RAT E+E.,a; ™ e
Eeale - 2 BT EfFcary "SAT K4
AL S RN o AT kaDLiasy
i LET a=3+6 RETURN
135@ REmM 4
136&@ FPRFPER 7: PRINT AT k+3.,3; "4
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“;RAT kxd,a;t Y,CHR$ z;" "iCHFE 159 PAUSE 70
Fe T h &L 1800 IF t=1 THEN LET r=11: GO TC
Ba a0 NnGHRIE N Gt ORI, Za SO0 G ET ' = S
PRI . = IR T e . THOENTEET e
{370 mEn s e e
A fa) e " :'\I- vi= L Lt =4
R e i i e e Erd2 Chr SND w<=1@ AND v>=7 THEN LET r=11
iy ] = o R AT A e "LRAT k5, Lﬁgg Ig—rigg?
3 e CHEE. 200 LGB X : 1I65@ LET v=v+r
“,AT kK+8,a;" ";CHRS$ z." ",CHR% i55@ GO SUB i7vee
Eh R LR veet LET ama " 4969@ BEEP . 1,f: GO SUB 1290: 60
Fo L TR Sus _e3a: G0 To_o3a
140@ PAPER 7: PRINT AT k+3,a;"6 e BRI T e R |
i z-*nt-g%iiaé “;CHR$ z,;" ";CHF 178@ IF itme=8 THEN GO TO 1S8@
3;5% v cliRrs P e o "AAT k46, 17310 IF r$(1)="A" AND t=1 THEN L
By i i+a,§-ﬁ"- o E Egnr;ggsig SUB 129@: LET acel=1:
£ E 2 F F <
e e nHEe el L AT ka0, e ] 1720 PAPER 7: INK 2: PRINT AT 1&
L e el ig;fnggpggaé; do you want 1 or 13
142@ PAPER 7: PRINT AT k+3,a;"7 iy 4 " 5
“LAT Kid.a;" “:CHRS z;" “;CHF 1738 INPUT r :
%_g+ ;+éﬂg-5+ﬁfﬁﬁn ZJQHE§Czﬁs # é?gBBIEBEcei =1 THEN LET w=v+r: C
e T B e E : e
’J_Cﬁg; s R AR e iSETDIFEEcel=1 THEN LET acel=8:
Lt ! i Lt < 7 ] = 3
S é LET a=a+6: RETURN %?ggaxzegée1=a THEN BEEP .1,r: €
1*‘9;g$pfﬁ¢?g;ﬁﬂfﬂéﬁﬁi Efﬁgﬁfgﬁp é?gg@LET v=v+r: GO SUB 683@: GO T
o+ = ¥ & 3
S Rl - R R 1780 REM SUIT COLOUR
_iﬂI_£$6ia$”aftCHﬁscaﬁ; ;;gﬁng_é 1793 IF =%(s5) ="H" THEN LET z=i1i51
':" ! 2 e nE -‘ ‘\J f*l L L = R :
5-3$8£i$ a_LLHR! z; LE%cgng+%;’F 13&9 IF 5%(s)="C" THEN LET z=14%¢
r — ] » = = = :
?EESNHEH i 131@KIF s%{(s) =D THEN LET z=14%
i¢59-E$PEE4?é-EEE”EHQI ;f?;ﬂé;ap iﬂeaKIF s%is5) ="5" THEN LET z=18:=
rFl L r r ra -
fozps vopgr Rk @ Vo RHRE TP VL i Ban RETURAN
CHR% z;" ";AT k+6,a;" “,CHRS$ z; £
F Il:: FIT k +?‘ a‘ 1] .": CHRS z‘ L1} .‘j' DHF R&B '\EH L"R'QpHIBS
£ z;% ;AT ka&,a," ",CHRS z;" »; ‘fﬁﬁaspEﬁTTF}'E : FOR n=1 T 2&: RE
EHRE T = St = =D B
Gnd Bl SRR LI e L : LEY  73s@ FOR f=@ TO
1478 REM 12 1372 READ a: POKE USR p$+f.a
1480 PAPER 7: PRINT AT k+3.a;"T 1388 HEXT ¥
; 4,a;" ";0C z;CHRS z; 152@ MEXT n i
CH ; "}FIT K+ ’aln n; HR’ i ;'Edaa DARATH 2] ;@;@,54;D2,25r5a@;€'
T ".iRT 1+5;35" lI;CHR‘ z; L ",DHF‘- ]_.'?1@ CATA ::d::JB)GIB-’E-BJEEJESJSJE:
e T S T B “;CHRS z; " _L';*E@ DRATA L JBJBIES 42;52;42;8,
S.ar z; = b |
s'giuft?ﬁ$'k+gJ§?ﬁ$ C“R*L§+C§§ igse DATA “s",0.@,8,28,62,54,8,¢
3+6° RETURN is4@ DATA “t",@.,04,82,82,82,82.¢
149@ REHM J +,0 e 5
ESHE BENEREE RETRT AT Xagugicy. T 1098 DRTR “at.8,8,243,181.68,2.1.,
“SHT Redia: T ;EH R$ =
CHR$ Z;™ ", AT n+5:E.R$ Z'c",gT k 196@ _DATA "b",®,®,231,231,255,2%
+6,a; " TUK T:AT Kk+?,a;" LHN “;AT 2.255,255
L+B,a3;" ",CHR% z;,CHRS$ z;CHRS% z; 3\.97@ CATA e ,d,d,2a7,158,252.,2%
i HJHT .‘+g‘a; e LET a=a+6 'T';E4BJE44 o 3
BEFURN i28@ DATA “i",4,12,14,16,32,64,¢
. 1S1@ REM © *:55 S
1522 EHPER b PRINT AT k+3,a;"a _ggg DARTA o ;8&,85;42,21;13,185
Th T k +d- : " 0 . - < a
CHRS 23 n% N ETHsFéécﬁ?szi Z242 DATA "k ,16@,38,144,38,1564,
TR NIRRT Ty I TG -y o
| Ki8,a; ™ ~;CHRS z,CHR% z,CHRs z, Z°1° SRR e P S T S
& s AT Kk + E\ a., LET a=a+6: -
RETURN a2 oATA "m" ,5,5,5,29,98,181.,9,
= ) e .
1330 PRPER 7: PRINT AT k+3,a; "K SURE. BERE R e e 0 212 .08
i [T as & . =
Sme R, ;+5:§?ﬁ‘péﬁc“?5Tzi %g¢g’nnTn g0, DA, 101,63 ,3) ,
- L1 LT « bR T —— i ]
*R3805; FN chirs :TEHgE SR SERE BETR % SR8, 188, 201,868, 60
Ré+ﬁzuh+9,a;" LET a=a+6&: égaa'pnTﬂ "o ,RA,0,15,158.,.252.,24%
15S@ REM SCT b S
iSe@a PRPER 7: INK 2: FOR z=S@& T¢C 5,7 S e i s
IggﬂﬁTFggbg_}FiEsEiagéziﬁngg_Pg Z@8@ DATR "q",@,8,255,231,195,1%
EXT z: FLASH @ % I e s
AR o fzggEEnTn F*,0,,255,158,12,8, 1
1S8@ REM ZX 1i ?D T z1éa co To, 3@
= # =119 SAVE "pontoon” LINE 1

A T el T R S AT =
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Chris Lemon

DEMOLITI

Get rid of your

aggressive tendencies

and have a smashing

time on your Spectrum I s into |

1 has two

alls which slow
up the screen. Th
be demolished by

tions for play are ve

:

. s TS S

b

g
b
§
8
g
:
ﬁ_
[+
g:
Q
g:
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T E AT gy

TR e Ty we e

DEMOLITION

RN eSS RN E NN EAE NN S S
EEEEN SN R RSN REER DR R EE
RN ER I ENEE RN R R E RS E

SRR SR REESEEEIE B EE SRR E SN RESYH
HUNSESEECECERESNESE SRSENARAREE
FHEEENEERE S ERES SR IE:! HEEEE

HNEEENENEEEENES HEER
ZHNNENEEEREEERE BEE®
HE 8 N = &

¥

Some sample screen dumps from the pr.og'ram. Demolition.

SIS S EEEEECEN B EEEER S EETS
AR E N EEEEFEFIEE RN EEE SR EEEERE
AN R EEE NSRS N EED
ZNEEEERESEEEEENSEERD EE BEGERE
SENEEEENEENEREEENESE EREED

R &
sa PEENT AT 18,&8;"D B H O L X

T I O

70 PRINT AT 15.4, "Use & to bre
ak the walls."” ;

80 PRINT AT 16,4; "Press enter
10 start."

g INPUT LINE L%

c=0: LET k=8: LET a=@:
LET p=1

e et R T S L

IF c=k THEN GD T

=INT (RNHD*2)
252 IF wvw=0 THEN GO TO @@
260 GD TO 356
I REHM $0_right
312 PRINT AT 1,8; "%+,
332 IF INKEY$="6" THEHN

@

322 BEEp' 731060 PRUSHE
395 8 : s
35@ PRINT CHRS$ 8," ";" L .crHrs &

N {
332" IF IMKEY4="6" THEN GO T0 5@
o
34@ NEXT i
%42 PRINT CHR$ 8.
248 GO TO 200
3s@ REM go LFrt
360 PRINT AT 1,3 ;
362 IF INHEY%-'E“ THEN GO TO S

7@ an i=2a TO 3@
272 BFEP .@1,16: pﬂqu He
30 PRINT CHRS 8; ; $ 8;CHR

5 8,
ﬁSBE IF INKEY $="6" THEN GO TO 5@

GO TO S8

3@ NEXT i

392 PRINT CHRESs 5;

388 GO To 20a

Z=p@a REM drop
1@ LET x=-35-PEEHK 23686-1
i=2 TO 268
BB ot e G
8 IF SCREENS (i ,x)="" THEN GO

Jaa
PRINT AT i ,x;"*"; BEEP .Q3

i
n
1)
el
no
=1
Z
.ﬁ
D

£

o=
n

MEXT i :
PRINT AT 20, ,x;"
GO TD =202
REH percu
& PRIMT AT i,x,;" ":
: BEEP .B2,16 ‘
235 LEFT i=i+i: IF i»>212 THEN GO
TO 728
714 IF 5LREEN$
T 5s=5+1
716 PHINT AT s e
728 FOR 7 1 P
722 LET xm=x-j:

LET s=s53+1

IF xm«<@ THEN LE

(i,x)="" THEN LE 3583

T xm=@

724 LET xp=x+J: IF xp>»31 THEN L
=T xp—11 2y
726 L sm= i SCREENS%

VET tm=i{SCREENS

LET =p={8CREENS
LET tp=(SCREEHNS

.LET w=sm+Sp+im+ip
IF w= THEHN GO TO 2@2
PRINT PT a—i,xm;" L)

PRINT

3
PRINT AT :r; l,nm,” “:: PRI

i—-Jg=-1.x%xp;
LET n_q+w*19: ‘ BEEP 05,4
NEXT J
GO TO 2aa
LET c=@: LET a=a+l1: IF a5
GO TO 1a2@
POKE 23622 ,25S5: PRINT AT 21
. PRINT OT 20.,@;b%: GO TO

(i—J,xm)=""

(i —j-1,xm) =

.
i
=]

A-Jg,Xpl=

~
hy
w @

(i-j-1,%xP) =

v

T S G A TS0 A~ T
o

o g

ET q=IN1 (RND=z7?7)
OKE 23602 ,255: FPRINT AT 22
PRINT INh q;RT 2&,&,a%:;

NG EMEREm o~
“~Ees8ZasgnDy Ae6

nwr

2
ju]
E

T k=k-3i:

o0 _To 200

T a$="CGGEGEECEEEEEEEEEEE
GGEGGGGRE"

LET b&=" i

LET zg=" . « » + + ARRARGHHH

FOR i=@ TO A5
PRINT b%

NEXT i

FOR i=16 TO =2@
PRINT INK (1 -16);a%
NEXT 1

PRINT b%

GO TO 2ae

REM =stop

PRINT AT 21.,@;z%
PRAUSE @

PRINT AT @.,8:=s

EM
i o
FOR
LET
FQOR
.'I‘l:

$:
L
P
%
4
G
L
(=
L

T OGN b o bt e ot o ot o 2 fon

s e b ) TR
et T L 1 L

nepes S

GG b3 s o |3 e

LET g@=BIN @@ddddad

LET 9i=BIN £111111&

POKE USR "g"+@.,9@

FOR i=1 TO &

POKE USSR "g9"+i.gi

MNEXT i

POKE USSR "'9'"+7,

LET u:PEEH iEqE@?3i2q5+PEEK
(236881}

5092 LFEFT w=162256+323:6+16384

gie@d GO TO 2ied

S
PO 153 T e U1 AN S CIND T b 10 00~ N U] - LA T
SReEm m@@ﬁﬂﬁﬂ#@ﬁ@&@ﬁ&@ﬁﬂw'

'mmm#hm+##hhhuuuwwmmmmmmmmi
NOEMHEX-GORRRHE
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Peter Shaw

DRAWING ON

EXPERIENCE

here are a number of
T different methods to define

characters on the Spectrum
— some easy to understand,
others totally incomprehensible.
I saw one very interesting
method POKEd, line by line.
This is obviously not satisfactory
when you have 21 characters to
define. You would need 168
lines to POKE everything into
the memory — that's lines 10 to
1680 using the conventional
spacing system! There has to be
a better method than that.

To cut down on the amount
of typing we have to do, we can
change the way we define our
characters. To start with [ will
deal with the use of BIN. The
Sinclair manual suggests that
yvou use BIN when defining but
I think this is a very long-
winded way of doing it.

A binary number can be
thought of as eight on/off
switches each with a value;
when the switch is on, it takes
the value and when the switch is
off, it becomes zero. The value
of each switch is worked out
from a power, ie 6 2 is six to
the power two, or 36.

For example, take a look at
the binary number 00110101.

The value of BIN 00110101 is O
Sl Ry L 5 M B T B
+ 1 = 533. This can be seen
fully illustrated in Fig. 1.

AND NEXT. ..

To turn a binary number into
decimal all you need remember
is the number in the top left-
hand corner of the boxes so that
you can add the ‘on’ ones
together to get the result.
Having converted all your BIN
numbers into decimal you can
now move onto the next part of

this character generation method.

The Sinclair manual suggests
you use a FOR .. .NEXT loop of
zero to seven for some
characters. [ also use a
FOR. . NEXT loop, but I use it
to cover all the characters to be
defined, ie FOR A=USR “a"
TO USR "(last character to be
defined)” + 7. Inside the loop 1
READ all the decimal values
and POKE them into the
variable 'a’,

10 “ FOR A=1J5R "a"
TO USRE “a''+ 7 :
REM this will
reguire eight
numbers in DATA

statements

We hold tutorial on the
subject of Spectrum
graphics. Pull up a chair,
plug in your computer
and read on. ..

20 READ user: POKE
a, user

NEXT A

DATA

wla s Pl a e
L0 2550

30
40

Try this program above. As you
can see, the FOR .. NEXT loop
can be anything from cne to 21
characters long. The DATA
statement at the end contains
the eight numbers required to
create a striped character.

AT THE BAR

Encugh said about user-
definable graphics — what
about programs which
demonstrate high resolution
graphics on the Spectrum?
Well, here's a 3D Histogram
program, which although not
really very useful in any
practical way, is a good
demcnstration of colour and Hi-
res in action. - The program
surprisingly only uses two UGD
characters, which have been
POKEd in using the method
shown previously.

QUICK ON THE DRAW
Once you've tried the
Histogram program, you can
move onto the next program,
Sketch, which is a very
sophisticated sketchpad.

The controls for movements
are shown in Fig. 2. The other
controls you'll need to operate
this program are:

F — Flashing cursor.

N — Draw mode cursor.
D — Draw a line.

M

— Move cursor.

S — Save screen$.
Al

C — Circle.

O —Change INK colour.
P — Change PAPER

colour.

B — Change BORDER
colour.

| — Help.
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The 3D Histogram program.

GO SUB 9899
GO SUB SPeB

g 11
LET d=1
FOR a=1@ TO B8 STEP
PRINT RAY d.8&.3
LET d=d+2
NEXT a

48

-1

“How many Inputs (Max
H IF i>»25 THEN GO TO 1356
IF i<id THEN LET p=2

IF i>=14 THEMN LET p=1

FOR a=4—-(1 AND p=1] TO
1) FIp) +4 -3 AND p=1) STEP
159 INPUT “Inpuot “; {INT

155 IF h*1@8 THEN i.-rD TO 15@
LET hil=(ih22) -
PRINT BT E:I.._.EI,' INK 8,

(fi~—
P
ta-=21 -p

PRAPER

1;"R"; PAPER 2; "B"

17@ FOR b=2@ TG 21-ih1+13 STER
-1

18@ PRINT AT b,a; INK &; PRAPER

INK. 2;"B"

isa PRINT FiT b,a; PAPER 4."

2i@ PRINT AT b.a; PAPER 8, INK
s: "BA"

220 LET b=b+1

23@ PRINT AT b.a; INK 4; PAPER
6; "A"; INK 2;"B"

ﬂiﬂ NEXT a -
55 INPUT "Press ENTER for anot
her fun "; LINE as%: RUN

6598 STOP

PLDF 24,175S: DRAY a,-:t?s

7818 PRINT FIT ®.&;, PAPER 1, Y™
7Ta2e PRINT AT 21 «31; PARAPER 1;7"X"
7048 RETURN

5088 BORDER &: PAPER B8: INK 9: C

“a* TO USR “"b™+7
PORE a,user
NEXT a:

PRATR 138, 192,224,249 ,248,25
2,254,255
s@4e DF!TFI 1,3,7,15,31,63,127.,255

#Ar c2fe s ol . 2la 22 Zh 2t
128 64 16 a8 4 2 1
B e T R B T
(OFF) | (OFF) | (ON) | (ON) | (OFF)| (ON]) | (OFF) | (ON)
0 P R AT T e
Fig.l. An illustration to show that a binary number can be
thought of as eight on/ off switches.

Fig.2. The controls of
movement in the Sketch
program.

The sophisticated Sketch program.

38 LET x=08: LET y=9

490 POKE 23658.,8: L

S8 GO0 SuUB Seeaa:
B Seoe

6@ LET as=INKEYS

780 LET X=x+(a="8"

as=;K“l—tas=“6“ oR
e

8e LET y-g+la!-'?"

as—"a":—(as—"n aRr

IN BSe22=247

EIB IF
IN
IN

ET fF=8
PRUSE @:

GO SuU
e
OoR

P
aR

| 255 g e
LET. F:
GO SUEB
GO SUE
SAVE

iee@ IF

l1li@ IF
leae
128 IF 1IN 327

1500

130 IF IN 65822=253
Screen”SCREENS

I4@ IF IN S7342=253
Z2eea
158 IF IN
25808
i6e IF
i7e&d 1F
Jeaa
188 IF

32766=247
65822=251
T656=251

THEN
THEN

THEN
THEN

GO SUg
57342=254

65276=239
&565278=247

GO SuB

CLS
G0 =SuEB

IN 63486=254 THEN GO SUB
FPRUSE ©®: PRUSE ©®: GO 5SUB

i9@ IF IN 32766=23% THEN GO 3SUB
3420
232
240

IN
IN

PLOT OUER §:X .Y
PLOT OUVER F:X .4
268 50 TO &8
ieea

INPUT i co—ordinates
= T

REM MOUE
INFPUT "Inpul

P91
EET LET u=41

co—-ardinates

=x1:
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222
2R3

INK in

RETURN

2502 REM PAPER

251@ INPUT “"Inpult ned PRPER colo
L I e

25280 PRAPER pa

2530 DI p7T(1,784)
2548 PRINT AT ©8,08;
;PELL)

2558 RETURHN

20008 REM CIRCLE
3A1@ INPUT "DIRCLE
1;",y="5yapt,r="0r
392@ CIRCLE hl ui,l
3032 RETURN

3500 REHM BGRDER
3516 INPUT *Input new BORDER cCcoO:
a1
35ze
3521
3532
S2606
S210
Sez2e
sS85
ING
S240

OUVER 1; INK 8

(X ,4,0) %=";

bo
BORDER bo

OVER 1
FRINT AT @,0@; "MENU"

PRINT "CONTROL KEYS
DIAGONRLS) ™

PRINT " & e -]
| o bt

hg | |
H‘ - ol
cupE o

(INCLUD

FILASHING CURSOR
DRAYW MODE CURSOR |

LINE DRAWN TO IN
ngggbgl“‘l HMOUE CURSOR TO I

S SAVE SCREENS"™

L =g C Ty

" CIRCLE™

ol ] CHANGE INK™

"P CHRANGE PRPER™

CHRAMNGE BORDER"

"1 HELP (THESE INST
RUCT IONS™
5158 OVER @

S16@ RETURN

sese PRINT
S@6@ PRINT "N

sS@87@ PRINT "D
PUT CO-0ORDS."
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NEW SPECTRUM DOMINOES 16K/48K £4.95

ZUCKMAN
ZX81 (16K)

* ALL MACHINE CODE
(10K}

*FOUR INDEPENDENT
GHOSTS

* HIGH-SCORE "HALL
OF FAME'

* AUTHENTIC ARCADE
ACTION

* TITLE/DISPLAY
MODE
ONLY £4.95 INC. P&P

X

*x ZX Spectrum
NeW  FROGGY 16K or 48K

SPECTRUM VERSION OF ARCADE GAME
WITH FULL ARCADE FEATURES:-

*Fabuious Hifes Co
*Basturite

in the:
bank frog-homes

THE MACHINE-CODE GAME MLUIST BE
SEEM TO BE BELIEVED!

OMLY £5.95 INC. PP

FROGGY
ZX81 (16K)
* MOVING CARS,
LOGS, TURTLES
* ALLIGATORS,
DIVING TURTLES
* FOUR ‘SCREENS' OF
ACTION
*ALL ARCADE
FEATURES
* ENTIRELY MACHINE
CODE
ONLY £4.95 INC. P&P

L

el iey

DEPTGC3, 9 TWEED CLOSE, SWINDON,

il

]
HH
= W

WILTS SN2 3PU Tel: (0793) 724317 |
Trade enguiries welcome Export Orders: Please add £1.00 per tape airmail
Dealer enquiries: Tiger Distribution, 4 Victoria Road, Widnes, Cheshire.

051-420 B8BA.

— e QADER FORM == == e =
BT SR e s T ey S e
Address ...

Please send me the following ...

L7, o
SEND TO: DJL Softwars, Dept GC3. 3 Twead Close, Swin:
don, Wilts 5MNZ 3IPU

| encloge cheque/P.0. No




David Meld

ritten tor the 16K and 48K
WEpectrum, this listing
presents you with an

exciti ng game which makcs
great use of machine code i«
save vital memory space _ms
program is divided into four
main sections. These are:

1) Lines 1 to 180 contain all the
initialisation and jumps to
the user-defined graphics
and machine code
initialising routines. Since
the amount of initialisation
which needs to be done in
this pro gram is very large,
there is quite a long pc-.wr,
aftter RUNning belcre t
action starts — nowevch l
shall explain later how this
problem can be overcome.
Lines 200 to 999 contain the

main game loop, including

;\1‘!

EARTH
ATTACK

its servant subroutines

{zcoring, 'smart bomb' and
high score routines). This
loop calls all the machine
code routines, and ties
together their responses and
any other relevant BASIC
needed for the 'action’ of the
game,
3) Lines 1000 to 2400 contain
the data and POKEing
routines to set up first the
user-delined graphics, then
the machine code.
Lines 3000 to 3250 contain
the three pages of
instructions and game details
which the computer cycles
through between games.

A

4)

The capital letters in quotes in
the tollowing lines should be

entered in the Graphics mode,
and when the program is RUN,

EARTH ATTACK
B NSRS A T SR

An exciting space
adventure with just a
sprinkling of machine
code.

produce the r.;o*"rerpond'mg
user-delined graphics to that
key:

140, 180, 200, 230, 245, 701,
7158, 725, 3140,

There are numerous other
variables used’in the program,
but they are mostly control or
dummy variables which are only
used once and their use is fairly
selt-explanatory.

WELCOME TO THE
MACHINE

There are three main machine
code routines used in the
program. The data tor them
starts at line 2000, and 1 have
disassembled them for you in
Figs. 3a, 4a and 4b.

First is the 'SMART BOMB’
routine. This 1s 20 bytes long,
and starts at address 344UL
Using the attributes file of ti
Spectrum display, it -:nangos
the PAPER calour of every
cra“a”te:‘ position in the central
third of the disp |ay (the part
which the ‘action’ of this game
utilises) to red. Whilst doing
this it also calculates how many
ot the character positions
previous|y

y contained yellow as
their INK colour. This
number which it returns to the
variable, s, when it returns to
BF&S:"L', which 1s then multiplied
l'.}}" U to Increase your _-\f"lf"’-“
ccording to how many alien
vour smart bomb destroyed.
Next comes the 'SIDE

18 the

SCROLL' and '‘BUILD CITY'
routines, which artuallv run

together, and are called by USH
32426. The n:]utt hat the
skyscrapers are built up to
depends upon the variable, b,
which is POKEd into location
32477, The routine operates
once again only on the central
third of the display. The reasons
tor this are:
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EARTH ATTACK

1) This is in keeping with the
character of the game,

2) it speeds up the workings of
code which has to operate on
the thousands of bytes in the
Spectrum's D__File, and

3) due to what is termed the
curious construction of the
display lile, it makes
manipulating one third of the
soreen at a time a fairly
simple task, but crossing
between the thirds rather
complicated.

The last of these three main
routines is the 'CHECK FIRING'
routine. Actually it does rather
more than its name suggests. Iis
action is as lollows.

First the laser fire of the ship
is drawn. At each step of this a
check is made to see whether an
alien has been hit or not.

[f an alien has been hit, it
checks whether this is a saucer
or a monster, and adjusts the
value ot be accordingly. It then
creates a two stage explosion.

The routine then erases the
laser fire, and returns to

BASIC.
IN SHORT . . .

There are two other shorter
machine code routines also
included. The routine which
starts at address 32350 and
shown in Fig. 3b is a servant
subroutine for the 'CHECK
FIRING' code. When called
from within another routine, it
prints a character to the screen
by POKEing the eight bytes
which tollow the call instruction
to the character position, the
start of which is specitied by
HL.

The routine starting at
address 32300 produces the
display of the city being
desiroyed at the end of the
program, and is disassembled
in Fig. .

| mentioned betore, the
delay caused by the setting up
of the machine code and user-
defined graphics. Another
problem with all this data is that
it is an incredible waste of
space, since once it has all
been POKEd into the relevent
addresses when the program
was first run, it just sits there

2

cluttering up your machine.
Arnd since the program as it
stands uses very nearly all the
space in a 16K machine, this
means that, should you be
tempted, you would find it hard
to'squeeze in many more lines
before the Spectrum gives up
the ghost.

The answer is; of course, to
SAVE the code an user-defined
graphics in a separate file on
tape, and re-LOAD them each
time you LOAD the program

from tape. This is a very quick
efficient method which really
makes use of the space saving
advantages which machine code
can offer.

So, once your program has
been typed in and you have
RUN it once or twice to ensure.
that there are no errors in your
typed-in version, you can erase
every program line between
1000 and 2400 inclusive. Then
type in the program lines shown
in Fig. 1. Do not worry that

VARIABLES ;‘

The variables used, in order of
their appearance, are:

5% — Initials of the highest scorer.
h% — The high score total.
5 — Current score. :
bo — [NT s/1000 — used in calculating bonus bombs.
h — Used throughout the program as a control
variable in FOR. . .NEXT loops.
a% — Displays the number of ships remaining (initially
_ tour).
l — Number of laser shots.
sb — The number of smart bombs ready tor use.
~xandy — The co-ordinates of the ship.
Vo — The screen byte directly in tront of the ship (top
byte of the character position).
‘Tg — The random variable used in selecting alien
types.
b — The variable used for POKEing intoc machine

code (address 32477) to denote the height of the

next building.

a — The dummy variable for jumps to machine code.

Fig. 3a. 'SMART BOMB' disassembled.

ld, hl, ATTR FILE
ldve, 0

ld b, 255

ine hl

1d a,hl

cp 6

LOOP

Fig. 3b. 'CPOKE’ disassembled.

Id b,8
pop de
Id a,{de)
inc de

LOOP

Fig. 3c. End of game display
disassembled.

— Used in the high score routine to accept initials.

jirnz CHANGE
I0g.&

Id a,8

Id (hl), a

djnz LOOP
ret

add a, 16

Id (hl}),a

djnz LOCP
ret

CHANGE

push de

Id (hl),a

Id de, 256
add hl,de
dinz LOOP

ret

LD
LOOP4

Id hl,D FILE
ld ¢, 32

Xor a
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ld a,7

Id hl,ATTR FILE
ld b,255

ld (hl},a

inc hl

dinz LOCP1
halt

dec a

jrnz LOOP2

ld b,l

LGRS
LOOPI

Fig. 4a. 'SIDE SCROLL’ disassembled.

SIDE
SCROLL:

id b,64

id hl,D FILE

id de, 32

1d, a0

Id (hl},a

add hl,de

djnz LOOP1

Id hi,ATTR FILE
Id b,8

ld de, 32

Ida,?

Id (hl),a

add hl,de

djnz LOOF2

Id be,2048

Id de,D FILE

id hl,D FILE+ 1
ldir

Id be 256

|d de ATTR FILE

Fig. 4b. 'CHECK FIRING' disassembled.

LOGP]

LOOP2

Id ¢,0

Id kLl (DFCC)

Id de, 768

add hl,de

push hl

Id b,5

Id a,{hl)

cp 129

jrz X1

cp 127

jrz X2

ld (hl), 255

inc hl

dinz LOOP1

halt

halt

halt

nalt

irxa

X2 inc c

X1 push be
sbe hl,de
push hl
call CPOKE

LOOP1

LOOP3

BUILD
CITY:
LOOP3

X3
LOOP2

ld a,(hl)

srl a

Ild (hl),a
dec hl
depiich
jrnz LOCP3
Id a,71

cp h

jrnz LOOP4
dinz LOOP3
ret

Id hl,ATTR FILE
Sl | Y
ldir

Id b,0 ;
id ¢, 15

Id a,22

rst 16

ld ac

rst 16

= e ol

rst 16

ld a,16

rst 16

Ida.5

rst 16

Id a, 17

rst 16

id a,0

rst 16

id a,148

rst 16

dec c

djnz LOOP3

DEFB 0,66,36,24,

24,36,66,0
halt

halt

pop hl

push hl

call CPOKE
DEFB 153,90,
16,199,227, 8,
90,153

halt

halt

pop hli

call CPOKE
DEFB 0,0,0,0,
0,0,0,0

pop be

i e ul

pop hli

ld a,5

Id (hl),0

inc hl

inc b

cp b

irnz LOOP2
Id b,0

ret
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some of these lines overwrite
program lines that still exist —
this is intended.

Now, find some room cn a

-cassette somewhere, and SAVE

the program and the two code
tiles by typing:

RUN 2000

When re-LOADed, the program
will automatically LOAD the two
files and then RUN itself.

TIME FOR FUN!

And now, after all this effort, for
the fun part — playing the
game! Fig. 2 shows the keys
used to control your rocket ship
as it wings its way over a
terrestrial cityscape. To add
amusement there are a whole
crop of little alien saucers out to
get you. Although they don't
actually shoot at you, there is a
plentiful supply of them, and
you can be destroyed in any of
three ways: by crashing into
them, by crashing into the city
below you, or by accidentally
moving into ‘hyperspace’ above.
In tact, your little ship is not
very sturdy at all, but you do
have cne weapon on your side
your lasers!

To start with you have 20
lasers, and your laser count is
decremented by cne each time
you use them. You score 10
points for each saucer you hit,
and 20 for each alien being
(little vellow 'nasties’ who stand
on rooftops and are very hard to
hit). Each time you bring the
nose of your ship into contact
with a green fuel base, your
number of lasers is incremented
by 20. It does not matter if you
plough right through these fuel
bases,

You get three smart bombs
per 1,000 points scored. While
the little bomb graphics are still
showing beneath the city, each
time you press the Space key
the sky will turn red, and all
visible aliens will be wiped out,
and you will be given 10 points
tor each. Your ship will then
accelerate out of the dangerous
area,

The game ends when all five
ol your ships have been
destroyed.




EARTH ATTACK

s

code "CODE
hars‘CDDE
ttac LINE
“ncode"CDDE S2
“chars"“CODE US

PRINT "SRVJVEing finishe

Fig.2.
RATTARCK

Jse Keus:

EXtra Speed
« . «3Mart bombs
PRESS "3 TO STHRT

MM e on
ﬂqqﬂﬂn mm

Lo Ji (14| asi]
TerldTomMCT D

izea LET =

138 PRINT RT 208.,@; "SCORE: ;s
1408 LET a%="m A A A ": PRINT AT
28,15, a%

i5a FDE n=i6_TO0 19: PRINT AT n

Si  INK
: NEXT n
158@ LET t=2ﬂ
L1865 PRINT AT @.8;"LASERS: ™; L;

1?6 PRINT AT @,1i6, "HI-SCORE: ",h

1EB PRINT RT 1i&, 15, INK 2; PRPE
RSy e Sh=

208 LET =x=x+i{IM E#EleESSJ—EIH
534868<255): PRINT AT x.,y; "RA™;

21@ LET p=PEEK (PEEK 23584+25ﬁ&
TEEK =23685)Y: IF p THEHN GO 5SUB S5&

“28 iIF IHN 51¢38<255 THEM IF L 7T
HEN GO 3SUB

23a IF RND).:Q THEN PRINT HT Rt
0x5+8,31; INK &;"B"

(RND 33} +1
=)

=USR 32426:
HEN LET a=USR 324205
272 g0 To sae
408 REM FIRING SUBRDUTINE
i=L-1
LBR5 ,3A: LET
: IF a THEN BEEP .01,7
21,@: G0 TO 45
442 PRINT AT @,7;L;"™
445 RETURN
45@ LET s=s+idza S
458 PRINT AT 28,6;s5;" AT @&,7;

-
478 RETURHN
S@8 IF p=6@ THEN : LET (=\+20:
SEEP .R1,2@: GO TO 4680
501 REEFP .€1.1: BEEP
: BEEPFP .81,8: BEEP
H 5§EP «al,4:

QUER 1; "'®™:
.Eﬁi,—.S BE':F’

THEN GO TO 0@
T OIF ag=""

PRINT AT 28,15,
INK 1;"H": LE
x =9 2

PRINT AT 28,6;s;
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EARTH ATTACK

g : RETURN
| 600 PRINT AT 4,1€, FLASH 1; "GRAM
E OVER”: FLASH @: FOR n=1 TO &:
LET a=USR 323080: BEEFP .1,n: HNEXT
: PAUSE 2: PRAUSE 1: IF hs¢s TH
: GO SUB cea

@ REH BNy
2

BSDHTQ &,0,14,15,62,22,215,12

B'—I

aﬁgngﬁ 31,215,62,16,215,62,5,

2180 DATA 21S,562,0,215,62, 148,21
3.18. 28

4]

T8 (1100 bk LI D
TEVESE" foujeh jodn. R QRN o
@mwmmummmh

i

o THEN LET
P

Diner 88
1
b

e R
|
~

~J= Oh~
&

0 nj~

?ﬁ&@a BEEP
=28,8; =
IMNK S; @

IF_INT_i(5,12@@) ybo THEN LET
PRINT AT 18,15; INK 2; PA
“DDD "

ET bo=INT (5.--1283)

DR _n=2 TO _31: POKE 32477,1
RNDx3) +1: LET a=USR_ 32426
PRINT AT x,u-1; PAFER 8;" A

EEP .@1.n

EXT n: RETURN

PAPER @: INK 6: CLS

PRINT ERRTH ATTAC

LET as="WELL DONE, YOU HAUVE
RTEN THE HIGH SCORE: PLERSE

ENTER YOUR INITIALS NOWY

S3&@ PRINT T 77

FOR n=1 TO LEN a%: PRINT as
;. BEEPR .BBB @:. HEXT n

PRINT ° TﬂB E=3H

= N
b s L]

]
T
W
\-'—'H-.
- s

NV TS

U0y~
m\.‘\...‘;\_

L& TR 4
Mo L)s b=
~ e e W
M Tt e e 1D

= U~ ) ~

1
W
s
I T

m

v
0

LA

g

0N VTR TR TS N (W K
N

N = T3 b

L I
JOD T e D s i
w B0 AU

mn il
M- £ SR

Z
b RN T [N
I~ DODID DR
~J

R

o)

[0S

-
D
=
[~y
~ o
B~ O
~ il
@ -
~ s 3 Poow
ﬁ )

I
« LD nmn?mnw»~r
L)

o4 5,8 ,35,4,1384

P4

&

o 0~
& SOOTN-GO

mn »ew 1

(STDTIVISTOTIS YRS .
e 0 00 G0 T 3 D €50 8 0 e 0 U0 s 4 1 13 s

HﬂUMHEE?ﬂW‘ﬂ@mF=H=WHMHﬁmﬂmmm O~ (OO AN LINo =
| =

B 10 p

MEDZDMNE~ M
=

qﬁE PRINT 3
278 PRUSE &:

i

Wi Emawq

O~ DMMC fe-
e

IN=-xDH
=D

[N TENT)

G SOONILLN0-N- AOGREE- TiU ﬁhw‘ﬂﬁhdm&&ﬁga
il
m
il
Lo

BEEP .1.n

NEXT n

PAUSE 58: RETURN

STOP

FOR n=1 TDO &: READ a%
FOR p=® TD 7: RERAD a
POKE USSR ag%$+p.a: NEXT p

'LBIN 1llle@@2a,58IN 1
1000 ,BIN 111119@% 127,127 ,BIN 1
1111289 ,BIN 11020@ ,BIN 1119@93@
i "b' L BIN 11@99 BIN 1@@:i
26,129,129, 125,08,

FUh n=@ TO 7: JINK n: PRINT
Q; INK n; "EARTH ATTACK™: BE

’
=
3
A3 )
=
=
i
=
=
=
T
=2
=
=
=
=
=
=
t
—
=
=
3

ST
O UBGOTEG
p

BLISE KEHS:"’THE = P &
e ......Dam

Earel s TRE LS

ot o |- GG = R

TO STRHRT'

e
=

M-

éFSINKEY$="5" TEIET S PR s e

“Earth Attack: PRINT
: PRINT

ai-"E........lB POINTS™
+an$ 13+CHR% 13+"F
INTS"+CHRS 13+CHRS 13+ C. s v oo o n s
REFUELLING Stn"+CHRS$ 13+CHRY% 13+
CHRE 13+"PRESS ‘57 TO STARRT”™
n=1 TCO LEN a%
a%in); : BEERP .223,8:

IF INKEY$="s" TH

B-JOn =T -

I 11 5 5
WU Do -

[ [ TR T

C b e T

ﬁ
ar
b
5

I 7

o
1om 5
o

n

h

o

o]

&O~
n
=41
B
~J A i

VI TN

ci
i

TH 6,32,7,12,62,8,119,16,

DRTH 198,16,119,16, -138 ,221
“"EARTH ATTRHCK"™

Eﬂsaﬁh&mﬁﬁﬁﬁ USR-S

CRATHR &6,64,33,8,72,17,32,0,6

1$RTH 119 .,.25,16.252,33,8.89,

FIANHIGH SCORE=";HS:
pQUSE s
'LAST SCORE=":;5: BEE
e PQUqE Sca
DRTHR 22,8,62.,7.,119,25,16, -4 ESRINT TTU"HIGH SCORE BY Yis %
s iy -
1DﬂTﬁ 8,17.,8,72,33,1,72.237. ﬂRT§ PRIMT -~ """ ""PRESS "S5*" T =E
DATA &,1,17.,&,89,33,1.,89,253 248 PAUSE 2@8: IF INKEY$="s5" TH
= EMd GO TO 99
F28@ GO TO 3@aa

L T DO L L LA L i L

W M MR NI P e b e T

W= MMe- Qg0
mﬂﬂﬁﬂﬁmﬁﬂﬁﬂﬁiﬁﬁ

P Al G SEOGH RS SRO0MERRZONEE GGG -
to

PDEUMHE QUUSHNOALNURPLDEGDZENE O 0 (ks

PO NI = P MO FO O R IO 1 T I U P e T e
OG- IRE- &
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Richard Sargent

TOOLBOX

i i
NNl i

to MERGE one program

into another makes it very
easy to tack one or more utility
programs onto a BASIC
program under development.
Each utility program included
in this article iz a little longer
than it need be because
sensible prompts are included
— however, these could be
taken out if space is at a
premium. Each program has
been compacted to a reasonable
number of lines so that it may
be deleted fairly quickly when it
is no longer required.

HEXADECIMAL/
DECIMAL
CONVERSION

Once you have entered the two
programs, you use the following
inputs to access the utilities:

T he ability of the Spectrum

EUN 9000 enters the Hex to

decimal conversion routine.

RUN 9011 enters the decimal to
Hex conversion routine.

The programs will prompt for

)t ,
I T
L
il

the number to be converted.
Should you wish to change the
direction of conversion you do
not need to break and re-RUN
the other program, you can
simply input 'T" and '123456". If
you input '0/, you stop the
program.

PEEK AND POKE
RUN 2020 will PEEKX a specified

memory location. The program
will ask you if you wish to read
a single byte or a double byte,
and then returns with a decimal
number in the range 0 to 255 in
the case of the former and Oto
65535 in the case of the latter.

RUN 9030 will POKE a
decimal number in the range 0
to 65535 into a specified
memory location. Numbers
greater than 255 will
automatically be entered
correctly into two consecutive
memory locations.

ATTRIBUTE FINDER

This program will be of use to
anyone investigating a BASIC

Here are three BASIC
utility programs.

program when they only have a
black and white television
available. It may also be useful
to anyone who has colour
blindness. The BASIC program
under investigation is stopped
with the Break key and then
RUN 9040 4s entered.

Immediately the global
attributes are displayed — the
BORDER colour, the detault
PAPER colour, the default INK
colour and BRIGHT/NORMAL
mode — together with the
attribute number that was set by
the last PRINT statement before
the break.

Then the user is promp ted
for a row and column co-
ordinates until "33 is entered,
which will stop the program.

The Attribute finder
program itself obtains the global
attrletoﬂ by PEEKing three
locations in the Spectrum
workplauo This is done in line
9041. Local attributes are
picked up using ATTR(R1,C1)
in line 9048

The attribute number, held
in N, is broken up into its
component parts by the
subroutine starting at line 9UbD
Notice the use of computec
GOSUBs in lines 9052 and 9053

which pick up the names of the
colours.

36
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TOOLBOX TRIO

IlIIIIIIIIIIIIIIIIIIIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-IIIIII-IIIIIIIIII

SEABRA KEM Ha to Dec £ =
SEAE] PRFER 7i INE @3 CLS 3 FRINT .;_fj FOKE M- U=2Sew 1y

|

"CAPS LIOCK OM FLEASE."? "8 MBORT i FaB T ClhaEey

La B4

Coarmpssrs1 o

WERT FOR DEC TO HEX. "_ . }"F IHT “Addraces "iplz ctiniid
THPUT: "HEX"sH&: LET T
21t IF HE="@" THEM GO Ti
IF H&F="T" THEHM $EC TUO 1
FOR P=LEN {Hfi—-1 TO @ ST

R S R

Program 2. PEEK and POKE with ease.

=il

C=CODE <H$l TO D3>: LE 2a4a REM ATTRIBUTE FIMDER
IF C>=48 AHD CI=57 THEH S841 LET B=INT ((PEEK 23€24).-33
T e S CNA L S £ AT LETy 4=PEEK 23&93: LET T=PEEK
IF Cs=65 gHD Co=T@ THEW | £7 951 GO SUE 9BET

o] B Lo e £ e ] U= ; R4l LET HN=f: GO SUER So50

G PRIMT MTra agsin' GO 70 9E, G477 GO SUE 9@8SS+RE *

az Q@44 PRINT AT 19.06: IMK & "GLOES
FAGE LET T=T+0%1stP L o =%:1@s® LOCHL=":Tz:" Eu‘lf "-.r~f= W
ARSI HEXT P LA |' A, A "EPAEER=" sy

FAlE PRINT "HE: ":H$: R RN D ¥ tREXAT 2.0
:: Ce |_'E|_I'"| Tlml -J-TL_'I__ 1 +_ > (=] j. e =) = 'ri LS l Nus . 4 ¥
S0l PRINT Y& GEORTEY: FRINT bE IHKEYE="a" THEN STOE

3456 FOR HEX TO DEC." 9045 150 SUE 963

aE12 LET AF="01234S67358ECDEF " PO4E FRINT AT 19.83 I G
FE1I O INFUT "DREC ":@: IF Q=0 THEM ATTRIEBUTE=":RT Z1.6:% "Enter
E0TO S@19 ST

2314 IF Q=1234% THEN G0 TO 9002 amaT THELUT R

HA1S IF GreSS3ES OR Q<A THEH PRI R e

I “Trae aazimp": GO TO 9613 Eicoa nE B2
St ET P=IHT (840958 LE - =i THEH =TOF

AP6kD: LET E=IWT <R 22 LET SE4E LET N=aTTR

- EHE: LET H=INT 2ot LE s

L=R-16%H 9845 PRINT AT L5

MILT PRINT "DEC "sgs " : :

HALE PRIMT Qfch+l TO D+101REcE+L
T E+105AfCH+Y TO H+1>2A¥dl+1 T
O L+12:" HEX": GO TO 9013 ! LET H=k c
SFale SToOpP =Tk iF Hr=&4 THEHN LET H=h-Bd:
Program 1. Hex-Dec and Dec-Hex conversions. »

Ht tEMAL " IF

LET F=INT
S0 SUE SaSS+F
CET GO SUER G55+ ]
LET F=C#%: RETLIREH
ET CHE="RLACK ": RETL=H
LET C#="ELLUE S RETLUEH
LET C¥="RED " RETUREH
LET CHF="FURFLE": ERETLRFH
LET C#="[EREEH FRETLIRH
LET C#E="CYAN RETURHN
LET C#="YELLOW": RETURN
LET C$="WHITE ": RETURH
Fiik R=19 TO 21

G

SR PRIMNT "FEEKER"
SE2 IMPUT "SIHGLE OF DOLWEBLE <5~
1 IF AE="a" THEW STOF
2022 INPUT "DEC ADDR =""2M: IF H
= THEH STOF
2823 PRINT "Address “iMI " contai
ne Y3 IF AF="D" OR pE="4dY THEH
FREINT FEEK H+ZS3c4FEEK: {M+=118 50
TO 9821
SE0Z4 PRINMT FEEK Wi GO T 89021
SE3IA PRINT "POKER"
':—35_7.‘53"::‘ IMFUT "DEC aAaDDRE = "“if FOR C=8 TOQ 3i: PRINT aT E.C
=& THEHM STOF HPERE 73 IMK @:" "“: HESTSC: HE
SET4 ITHPUT “DEC UalUE =":zu1: 1 ! 2T Br1 RPETLIRH

Program 3. Atiribute finder.

RN
o I i R B
2 Ll

.
!

bl R
N i B R T T

(¥R 0 JRLT BTN M o T
(U0 I T v BT B 1 e O SO ) T 8 [

i
RN

LK
N

<] |
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David Spencer

Fancy a spot of
BREAKOUT =i+ -
read on. ..

ased on the 16K ZX
B Spectrum, this game takes
just over 8K of memory and
makes full use of the sound and
colour available on the
machine.

The wall itself comprises
three different coloured layers,
gach with 30 bricks. When 60
bricks have been knocked out,
a new wall appears and the
scores for each layer increases.

When you begin to play the
game, you have five lives.
However, each time you miss
the ball with your bat, vou will
lose a life. The game ends when
you have cleared all five walls
or you have lost all five of your
lives. All the appropriate sound
effects have been included for
when you hit the ball with your
bat and when you knock out a
brick from the wall

When the game is not being
played, the program cycles
through a sequence of two
explanation pages [ollowed by a
demonstration game in which 8
the computer guides the bat.
The highest score and the
relevant player's name is
displayed on screen at this time.

Here is a list of all the
variables used in the program.

HS  — Highest score FT — Flag for hitting top of screen.

N$. Name of the highest scorer. FA — Flag for hitting bat.

I — General FOR.. . NEXT counter. L — Lives.

FP Plav flag (1 for the demonstration game). A —Variable to indicate which layer has been hill
P — X co-ordinate of the bat. ] —Set to O for game, 8 for demonstration game.
W Wall number. C —Code of character at ball position.

3] — Score. H — Number of bricks knocked out.

ES Temporary INPUT string. Pl — Required position of bat during demonstration®
XY — Co-ordinates of the kball. game. ]
D- DP — Direction of bat movement during

X.DY — Movement vector for the ball. demonstration game.

FL - Flag for sound effects. YT — Temporary variable used in determining PL.

The listing for the program, Epectrum Breakout.

2t THEM O TOQ 15

13 NEXT f. GO To codB
- = PR =gt =
1 REM 23BREAK_OUT o i " -
3 BORDER @: LET hs=03: LET n¥= 20 20 SuUB PR GO To ARPR
e a *HKEYSOARD SCANZ3
: s =0 5usﬂ$@agggpq§ﬁr AT 232 ABB I eEea’ THEN SO TO Sone
id PRINT EY FLAS @S IF INKEY®$<>"2" AND INKEY$:d
GHT 1; “PRESS ANY KEY TQ.PLH§” B TREN RETUEH i
ig2 FOR ; 182 PRINTY BT 25i.p.° s
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l12a
LET
13a

LET p=p+i
149 FRINT AT 2i,p;
RETURN

IF INKEYS$="z~
p=p-1
IF EMKEYg="m"

RHD p>l THEHN
PRND p (29 THEM
INK 2 -

199 REH 23ENMD OF URiiszs

20Q8 FRUSE i@d: CLS IF fp=3i TH
EN GO TOQ S

2@ LET w=m+1i: PRINT AT 4.%; £R
SEE Si"Hall ne. “;wE=-1;" dettrﬁye
é$5 FOR f=@ TQ i@: BEEP .2.f: N
T21@ IF w=8 THEN SO TO

229 PAUSE S@: PRINT HT E i; PRP

ar

INK 7, "Now go ontlo aatt ;
G0 SUR S@@7. &0 To
lage

232 PRINT BT &,3; PAFER 4 INK
@, FLASH 1; "UELL DONE, ; FLADH
;"you have destroyed all 1he wa
ey [

248 PRINT AT
= LIS

E ; B

249 REM s3sHIEH.
258 IF s<hs THEM PRINT
"Therefere yb3ou Jdid not beat 1he
highest scofe of ";hs;"™ by ";:n8
GO T Sae

262 IF s=hs THEN PRINT AT 11,4
"And You equaled the highest %cu
re”: IMPUT "ENTER YOUR NAME ~; L
INE ex%: IF es$="" THEMN S0 TO 262
265 IF s=hes THEMN LET ni=Znas" i
: EZ0 TO o *

IF s>h=s THENM PRINT AT 11 ¢f
yaur bheat the highest

: INPUT “ENTER YOUR NAME
nE: IF ng="" THEM O TO
LET he=s: 80 TO cad

REM salLL LIVES LOSTas
FOR =8 TOQ 7: PAPER F: LS
: PRUSE 28&: MEXT ¥
i@ PRINT AT 4,31, INUERSE i: "¢
-AME OQUER": PRUSE SR&: & @
Eﬁ FaR ¥=iS Ta -5 -i.: BEFE

T
Bﬁ g0 T S

H saMRIN EﬂLL JROUTINES 3

INT BT 3.,

=1 THEN Cq SUE Saca

=i AND _ fp=08 THEN BEEF

R=
e

3 D LET y=yad LET
IF X=1 OR x=20 THEN LET

BERINT AT y-du. .x+dx; "
Fi=1 THEM LEY fi=R: &0 T

PRINT AT Y-gdig -y IF
THEN GO 3UBR I48: LET fa—ﬁ
IF fp=1 THEN S0 SUR Sigesr

IF 2>8 AND ¥:21 THEN 20 TO

IF 'w:7 THEN SO TO i858
REM 33HIT BAT ROUTINE33

IF x=p OR xX=p+i THEN LET
LET ®=xX3+i-{2aix>=209}% - L
i: LEY fa=1: BEEFP .13ifp =@t}
a TO 1
5 IF INK i3 THEMN GO TD 18

i@ BEEFS . F=@tt A@: LET §=¢%
PRUJE G@: i=2% THEN o0 TO

1245 PRINT RT 21.p;° G0 SR
SQ@asSd: GO TO 1aad
1249 REHM a3HIT i92ii SOUTINEaa

ER 4%;
w: PHUIE iT&:

S.4; "Your SCQRFE ®BE

SCORE ROLIFTIMNEs s

N

D
I
iz
m

|l e et {
DALY OREeEDT
JEHEDHHBmE&EwH-&

F
F
=

TR AT =Dl DAT.A]

Al 4+ W@
I A T G L ) e b DT,
xxmammnm !

1) b o o i ot ) e
LR T ]
o
7
it

-1

(R R = WA V] VT T
@+"

ﬂ ]
m mg
i um

b
2

BHAUBGNE | SRS G

LA | e
7]

iase: LET a=RNTTR i(y.,x!-48-j: LFT
c =CODE SCREEN® tg,xt: IF =1 AN
D yxl AND c:B8 THEN CC T il

105SS IF a=1 AND c {325 THEN iET o
=-dy: GO TO idaa

1@7@ IF c=95 THEN SO TO fi0a

1e?S LET fi=3

-

f

123@ LET s=c3({{fa-2! 31 3w} LET
h=h+i: PRINT AT &.29;= IF H =08

THEN GO _TO 288 SHY

129@ LET dy=-dy: &S8O 7C iada

112@ {ET x=x+i2aiRND>,.S}-1}: LET
dy=-dy: LET ft=31: &0 TD IidwE
1999 R e 1;1*1 ExP. PREE=x3

CLES : INK @&
: PRPER B "BRE
)HTHE,Q; INK 2; OUER 2; %_
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2«5}
.

2820 PRINT RT 4.,&; FPRPER B: "

The ocbject of the geme is i &
it bricks cuvt of the waill by boarry
cin the bail orfrfF 1he bat.

2B3& PRINT RT 2.&; PRPER 4" !
When You have knocked out B& bri
CkE a8 new wall appeEars. ThE SR
ends arfter S5 walls.or when gou

runcut aof Lives.

240 PRINT AT IS,V FPAPER =;°

YouUu MOVE the bat teft with the
Z ke ,and rsght with the m», -
ZR5a RET
2995 REM ;innd ERP. PRGEx3
3IA\B CLS ; PRINT AT 2.18;
EJ“EREHK—GUT"'QT 2 S THK 2; DLE
1;

Reid PRINT AT 4,1; PRPER 4"
¥You stlart with 5§ tives =

J@2@d PRINT AT ©.1; PRPER 5; 7
The highest store i " he” "By
n%; “sRAT 7.,@8; PRAPER ;" T
3@3A ., PRINT RT 29.31; PRPER &:7" 0O
the first wail the scores ;AT i1
2,1 PHPER €. "afe_8s follome:.-7"
R4’ PRINT AT 1i1,7; PRPER & iRt
foer the botics (syer.”;RAT I=2.7:"
20 for the middie tauer.”;R37 13,
.28 f the top tazuzer. ¥
3858 PRINT 8T 185.,3i. =aPER 3; " 0On
the next wail the sccres AT
16,1; "are twice ihe zhove and =o
on."

6@ PRINT AT 19,85; FLASH 1; Sﬂ:
HT 1; "PRESS RANY KEY TO PLH?"

= IMK 3; "% ufr i

f=1 TO 15dd: IF INKEYS:

" THEN GO TO iS
3298 NEXT 7
3999 REM 33DEMO. EQHEEE
42dad LET J_a LET fp LET gi=D00
éB%ET dp = E0 Sus QEB# 50 R R . 3

¢1aa IF x51S AND dx=1 THEN LET p
1=x+14: GO TO 43149

4105 IF x315 AND Sx=-1 THEN LET

Pl=x-14: &0 TO 41i4@

4110 _IF dx=1 THEN LEY yt=73i33-x

LET pi=3@-(23-y

4126 IF dx=—1 THEN LET

pil=22-yt

@ IF pi=0 THEN LET pi=3

IF pi>=0@ THEMN LET pil=o
IF plop THEN LET dpot - RETU

IF papl THEM LETYT dp=-i. RET
417@ LET =1: RETURHN

REH i!QUTG BaT MOMIEs3
IF INKEY S THEN GO TO iS

.

yi=Fa»2x.: L

ggiﬂ IF p=pl OR pa+i=pi THEM RETLt
Saze PRIHT =7 23;9 v LA REY Boo
+dp: GO T id

Sase IF dy—wi THEN LEY pil=i1iS: &0
TO 415

SQE@ RETURN
S109® IF y=7 AND dy=1 THEN O TO

RETLURN
REH #3#INIT. ROUTINE:zs
LET ==2&; LET

w=1i: LET { =5
LET h=@&
BORDER ®: PRPER &: INK I. ©

I fp=1 THEN PAPER 7.
FOR F=0 TO 21: &n

EXT 7

QERG PRINT AT &,
a,22; "Liw i L

Q@88 IF ?F—i THEN GO _TO odan

20c@ PRINT AT 18,5, FLASH 1;

ER B; INK S; "PRESS ANY KEY & ST

Qﬁ?g BRUEE &: PRINT AT 18.E5: AR

S@88@ LET p=1iS: LET x=INT 19"&!2&
}J+2: LET y=29: LET dx=-1+i23 (AND
LEYT du=-1: LET fFa=:r LET
L=0: LET ft=22: 80 TO i4i8




Dave Hawke

ALTERNATIVE

CHARACTERS

his routine for the 16K or
T 48K Spectrum transiers the
character set from ROM to
RAM and then modifies the
characters.
CHARS, can then be made to
point to the new character set.
When RUN, the program
asks you to enter the Spectrum

display should then show how to
obtain the normal and alternate

character sets

and how to SAVE

ALTERNATIVE CHARACTERS
R

Getting tired of the
Spectrum’s character
set?Why not type in this
useful utility?

SAVE name CODE 64000, 1024

If vou have a 16K machine, you

:;}".-:;!_Jld POKE 23607,123 to get

The system variable,

the bytes where the ct
are located on tape

iaracters

POKEING AROUND

For the 48K Spectrum,
the new character

to obtain

set you have

memory size and takes

to POKE 23607,250. To SAVE

the new ¢ l‘ aracter set.
‘5}'4 VE il gralm,

use;
SAVE name CODE 31486, 1(

To return to the normal

And to
you should

appr”xm"utel v two minutes to
complete its task. The screen

AREM Riternhaie

EORLER E-:

vou should use

character set on either machine,

FPRPER &:

the program,
t}“C fL.-J] OWl "lu.

Characiers

INE B

LET RA=FEEK Z230B5+25D3FPEEK

PRINT AT 231.2;:"Enter

=

"‘li-_.ﬂi_‘u Y DazZE-.

hnw =42 THEM
»»Transfer

IF
REM

FOR KN=C TO C+l1024:

POKE H.B5
BAA=SINNT

BAE=INT
BAlB=INT

(B321

(B 4}
B 8)

ig/s1B)

SPECYI

LET C=314388
LET C=54800
arnd Modi FY<d
LET B=PE
HEN POKE
THEN POKE
THEN PODK

THEMN POR

1]

o0t s, W0 o T

-

5 oORER
Vi Qi S J O

Mer g aE
(ke Rad o Rl LR oo

b

Rl O]

el gt 1
=]

u
I
-

I
&

you should POKE

=INT THEN
THEN PORE N . B*+352

(Br/54)

IF B=B THEN POKE H.B

LET R=R+1:

RERM
CLS

PRINT AT

iy

]

F:
=
P
3
P
o
P
b
i
1

NEXT WN: BEEFR

s»2Display Resulis<{

POKE 23887 . C/25B6
2.9; "POKE

To Cbtain
&
: "PORE

Beturn

23607,60.

POK
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Greg Turnbull STATISTICAL ANALYSIS
TR A A SRR

Check out your vital
statistics with this great
package.

his program, here provides a thorough grounding options of analysis you will have
T;’;—:‘ose:‘r_e:i for the 48K in many of the statistical tests at your fingertips are standard
Spectrum (but with notes you may wish to use when deviation, the coefficient of
that follow for the program to analysing quantities of data. variables, the standard error of
be converted for the 16K model) Amongst the different mean, the F-test, the mode, [ 2
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STATISTICAL ANALYSIS

regression analysis, the
correlation coetficient, a sample
T-test and significance testing.
There is also the option to
create a graph of your analysis
and COPY the screen at various
times throughout your work
without having to break into the
program.

Also included in the
program is a bar chart routine.
This is a complex routine using
minimum and maximum values
to give a range, sort data into
groups and print the resultant
chart on the screen.

POINTS TO NOTE

Any page can be COPYed by
pressing the 'c’ key. However,
long data lists will have to be
converted prior to LPRINT.

Please note that the sorting
routine is in BASIC and thus
may take up to 15 minutes to
sort out over 100 data pairs.
Remember, patience is a virtue!

This program does not have
any mathematical features
unigue to the Spectrum, and so
could easily be converted to run
on most other home computers.

All you would have to note
would be the POKE values,
various BEEPs and colours used
throughout.

The listing as it stands
occupies around 22.4K of
memory. However, if a note of
all the instructions is made then
these can be left cut. Also, all
the non-functicning lines can be
removed along with the REM
statements. You could also make
use of multiple lines rather than
the single statement lines 1 have
used in some places.

In this manner, the program
can be drastically reduced so
that it will easily RUN on the
16K Spectrum without altering
any of the program's operation.

HL T e O BT

PROGRAM STRUCTURE

Lines 1-35
Lines 40-190

Lines 200-595
Lines 600-6030
Lines 700-710
Lines 720-850

Lines 900-925

Lines 1000- 1090
Lines 1100-1195
Lines 1200-1290
Lines 1300- 1390
Lines 1400-1470

Lines 1500-1580
Lines 1600-1800

Lines 2000- 3650
Lines 6000-6080
Lines 7000-7200

Lines 8000-8730

Introduction to the program and the
setting up of the screen.

Read the graphics, offer a choice of
instructions, create the title, input data
pairs number (DIMensions two sets of
arrays), input x and y data, and print out
the data.

Ofter you the choice of altering any of the
x and v data of any row, and then re-
*orints the new data.

, Data for the graphics.

" GOSUB 7000 to calculate all statistical
values. £

Provide a menu of choices — you can
then choose which values are to be
displayed or COPYd.

Descriptive statistics — this area provides
you with the mean, standard deviation,
coefficient of variables, standard error of
means and the F-test,

PRINT/COPY data.

Sort data into descending order, and
sorts it into B() and C() arrays. PRINTS
ranked order.

Minimum, maximum and medians of
data.

S;atisticai analysis — regression (b and
al.

Correlation coefficient (r),

T-test and significance testing.

Draw a graph, axes names and values.
Print data on graphs, checks and then
draws a linear regression line through the
data.

The bar chart routine, complete with
instructions.

This routine asks you if you want to exit
or run through the program again.
Calculate all the statistical values before
the main routines — calculates means,
CV, SD, SEM, F, t, DF, r, b and c.
Instructions on the use of all statistical
tests and the means of the values.

UL yYou

iy

LIKE INSTRUCT IONS?
NPUT Z

ol 5 e et S

REMH $2¥4 ¥ ¥ ¥ ¥ ¥ 53 EFEEFXFE52F 48 IF Z$="4y" THEN CLS GO TO
13 REM 5000
158 maigice mmoenan  °°Z8 r za-np- Teen oo 7o ve
; 2> GO TO =
i6 REM © GREG TUNBULL 1983 e & DT
17 REM FOP M.sSc. PROJEGT:

R &: IHK

REM % ¥F#E5¥¥XEE¥5i55EF5E¥5% i

20 FOR 7=80 TO 2: FOR 9= TD 7.
| 21 BEEP .9,28: PAPER 7: BORDER 2 - : ..

7: LS - pnim INK =" ’E’?HEE?(T E?KEE%R chﬂs {144 +F) 49

24 9@ BEEP .7.,25: PRINT INK 1;"ST
\ 25 PAUSE 200: CLS ATISTICAL ANALYSIS OF DRTR BY GR

3@ BEEF .8,38: PRINT INK 1;"U0 EG TURNBULL 1983."; OUVER 1;AT 9,
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A

St
'~ DUER _L;AT 1,e:"

198 PRINT “TYPE IN YOUR TOTAL N
UMBER OF DATAH PRIF\?S in):": IN
PUT r: PRINT "n=" e

118 LET fR=r: LET R—Fl-i-l

12@ PRINT INK i1; "TYPE IN YOUR X

AND 4 UVRALUES (ENTER ERCH ON

= e
136 PRINT INK 3; "NOTE: IF YOU M
AKE A MISTARKE URITE IT DOUN
HAHD YOU WBILL BE RABLE TQ ALT
ER I LATER."
148 DIM X(RA): DIM Y(RY: DIM B(R
. DIM CIR)
FOR n=1 TO A

150 PRINT

168 INPUT *: LET Xihi=x: LET BI(
) =x
r}?g IHNPUT 4: LETYT Yin)=y: LET CI
1] =

i15@ PRINT 15 Rl Erme 3 e g e B
ECEMENY SOt ey

isa NEXT ni- 4 118
.5 ,3@: PE TR INK 2; W0

2189 BEEFP

ULD ¥YOU LIKE TO ALTER AN
¥ DATA? (ursn):": INMPUT Q%: CLS

228 IF 9%="y" THEN G0 TO. 258
238 IF @%="n" THEN GO TO 708
4@ GO TO 21@

258 PRINT "WOULD YOU LIKE TO CH
ANGE X OR 4y UALUES? (x.-y}
7 INPUT US: CLS

260 IF Us="y" THEN GO TO 41&
27 IF Us="x" THEN GO TD 29€

280 GO0 TO 258
29@ BEEP .8,3@: PRINT INK 1;"CH
ANGE AN x VALUE: ", OVER 1:AT @.@

. 388 PRINT "INPUT THE DATR ROU N
UJHMBER FOR THE CHRANGE (n): "
: INPUT H: CLS

2@5 IF NP THEN GO TO 360

218 PRINT “IMNPUT THE X URLUE YO

Y OUANT FOR THIS ROW (x):"“:
INPUT U: CLS
328 LET H(N)=U: LET BiN) =W

33@ PRINT DO YOU UANT TO ALTER
ANY MORE X VALUEST (Y- nj:": I
NPUT @%: CLS

348 IF Q@%="y" THEN GO TO 29@
35e IF Bﬁ:“g" THEN GO TO 37@

36@ GO TO e
37@ PRINT "DO YOU UANT TO ALTER
¥ VALUES? (4Y.n):": I
HNPUT ®%: CLS
38@ IF @%="Y" THEN GO TO 41@
398 IF ®%="n" THEN GO TO S3@

408 GO TO 576
412 BEEP .8.:388: FPRINT INK 1i;'"CH
OQUER 1;AT7T ©,@;

ANGE A y VALUE:™; OV

428 PRINT "INPUT THE DRTAR ROW N
UMBER FOR THE CHANGE (n): "
: INPUT M. CLS

435 IF NP THEN GO TD a2@

43@ PRINT "INPUT THE y UALUE YO
U WANT FOR THIS ROW (y): ™:
INPUT U: CLS

440 LET Y (N) =

458 PRINT

LET CiN) =

DO YOU UANT TO ALTER
ANY HMORE 4 UVUALUEST (4r/sn):": X
HPUT o%: CLS

46@ IF RsS="y” THEN GO TO aAl®
47@ IF @%="n" THEN GO TO 430
486 D T 458

498 PRINT "DO YOU UANT TO ALTER
Ay ¥ URLUEST (/M) :": I
HPUT a%: CLS

586 IF @f="4"” THEN GO TO 296
518 IF e%="n" THEN GO TO S53@
S28 GO TO 498
_B3@ PRINT INK 3 "NEL DATR UALUE
5:"; OUER 1;RAT 8,8, "

)
L

S42 FOR n=1 TO A

SSB PRINT g K5 et Py Shis MEME O X L)
"y Y ()

SEB NE.‘:(T (1]

S72@ PRINT : PRINT IMK 2; "WOuLD

YOU LIKE TO RALTER BNY FLI

fysnd:": INPUT O%: C
S8@ IF e%="y" THEN GD TO 258
598 IF a%="n" THEN GO TO 78a
595 GO T S7a
502 REM

Eg‘l@ DATARA @,126,66,32,24 ,32,66, 1

gﬁﬁgsDﬁTﬂ 255,0,195,182,60,60, 12
&63@ DATA 255,.0,195.182,60 .24 ,45

THER DRATA7?
LS

224

E50 nEn RN

nga_};ﬁpu’r *“PRESS ENTER TOD CODNTI
+

&E78 IF USs="C" THEN COPY : LS

RETURN "

688 IF U%="" THENMN CLS : RETURMN

598 GO TO 656

789 PRINT PAPER 1; INK 6; FLASH

1; "PLERSE URIT."" " :
S; INK 1; FLASH ©;

“THE COMPUTER
IS CHALCULATING THE STRTISTI
CAL VALUES.™* - :

7T1ie GO s5UuUB 7 @: CLS
256 BEn h
?1_3@ CLS : BEEP .8,38: PRINT INX<

748 FPRINT INK 2;° Fll
STHRATISTICS: ¥, OUE
"o, PRINT I

ME 1;"TYPE IN “1° FOR MERAH,SD.CU
£%) , SEM & F-TEST:": PRINT "TYF
E IN "2° TO PRINT THE DATHA": PRI
:fj";ﬂ;;T‘r"PE IN ‘3 FOR MIMN,MAX &% ME
o oo
758 PRINT INK 2; "8B! STHATISTICHL
RHALY SIS ; OUVER A:RAF 18.3: "
BpERh T PRINT INK

1;"TYPE IN "4° FOR REGRESSION AN
Cr CORRELATION": PRIMT “TYPE IN
‘ST FOR 2-SAMPLE t-TEST" "~ °
780 PRINT INK 2; "C)l GRAPHS:® o
VER 1;AT 16.3;" —__""- PRINT
1;"TYPE IN "6° FOR R LINE GR
‘1 PRINT “TYPRE IN 7’ FOR A B
AR CHART™ " " : PRINT INK 3;"TYPE I

e T TS B A s
778 INPUT U%: IF U%x=""" THEN GO

To 72a
78€@8 LET u=uRL Ws: CLS
898 IF W= THEN GO TO 5000

PRINT PARAPER

DESCRIPT IVE
18T 3,3,

§8@ IF U>@ AND u<4 THEN GG TO
2D +U$100

81@ IF W>4 AND W7 THEN GO TO 1
20 +U*100

820 IF U=4 THEN G0 TO 130@

6380 IF W=7 THEN GO TO 22926

4@ IF U>7 THEN GO 7O 220

0

915_BEEP 30 :

PRINT IMK 3; "DE
:-CEIPTIUE STF!TISTIE:S , OUER J”Fi
92@ LET S3=INT (53:1075+.5) 7 (18
5] : LET s84=INT (54218015 +.5) (12
51l
I3 LET wi=INT iv1zl®+3+.5) 118
$+3)1: LET v2=INT {(v2x1813+.5) (18
31
Q48 LET s5=INT (25%10145+.5) /(1@
$g; : LET s65=INMT (5s6#181t5+.5) 7 (13

953 LET hl=s312: LET h2=s5412
IF hl*h2 OR hl=hZ2 THEM LET

r‘a3 hllhE

968 IF h2rhl THEN LET h3=h2rh1l
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965 LET h3=INT t(h3zlot4+.5) (12

+4): LET h4a=RA-1

9?3 PRINT “N="R,"","1B,C¥="";"I(
i 19 ") : PRINT "5.D OfF X="

.‘53 PRINT “CuU (%) ofF Z=";%1: PRI

NT “"S.E.M for X=";85885""

375 PRINT “SD of Y=" 54: PRINT

“"CUX) of y=":v2: PRINT "S.E.rm f

or ygy="":s55""

988 PRINT INK 3I; “"F-TEST:"; QUER

L TR PRINT INK

1;“R TEST TO COMPRRE THE
PRECIEIQN oF h HITH THRAT OF

- "THE UE=".h3: PR
"an DF1 & DFE DF ;hd: PRIN

NT [ i
T “THIS URLUE CAN BE LOOKED UP I

M F-TABLES TO FIND A PROBRABILIT

W (P} VALUE FOR SIGHNIFICANCE
TESTING."

998 GO SUB &5@: GO TO 726

io@e REM

1818 BEEP .8,.3@: PRINT INK 2'"09

TR: ", OVER 1, AT &8,8;"

1228 IF A<«21 THEN GO TO 1 1953

1@38@ LPRINT "DRATR."; OUVER 1;AT @

pG I it Bnal FOR FReL 0D ﬁ

1@:19 LPRINT "n:";n;" e s g |

Fomgs oY ind

105@ NEXT n: GO TD 1398.

i1@6@ FOR n=1 TO

13?9 PRINT "ﬂ:";n; wivxIv;XERD
“y:";¥Yin?

1BBB NHEXT n

1998 PRINT G0 SuUB &65&: GO TO 7

INK 7;
PRINT PRPER

1110 PRINT PRPER 1;
i; “PLEASE WAIT."--:

6; INK 1; FLASH @; "THE COMPUTER
IS RRNKING THE ﬁﬁTFi“' “DATA PRI
RS LEFT=

llﬂguFDR nJ*Fl TO 1 STEP -1: FOR K
1130 LET L=8: IF BIiK+1l) »B(K]}] THE
H LET L=BiK): LET B(K1=BI(K+1): L
ET BIlK+1) =1

1l14@ LET m= IF Ci{K+1) xC (Kl THE
N LET m=CiK) LET C(KI=Ci{K+1): L

1158 NEXT K: PRINT AT 4.,16;" b
;AT 4,16;J-1: PAUSE 9: PRINT AT

4,16; " ;AT 4,16;J-1: NEXT J
1160 CLS : BEEP .8,38: PRINT INK
3; "RANKED DATA:"; OUVER 1;AT 0,0
#

1185 FOR L=1 TO A

1178 PRINT "n:";L;" 'y "BCL)
pEgEs R (L)

1166 NEXT L

ANS:"; DUER 1;AT ©,8;"

1218 LET _s=As2: IF s=INT 5 THEN
E0 To 123@

TaEaw CErMITEve TS E T S s )
3 TO 1240

1230 LET w=A-2. LET v=A/2+1: LET

M1=(Biw} +Biv)]) r2: LET M2=(Ci(w) +

civl) /2
12483 PRINT "MEDIAN OF X=" Ml: PR
INT "MINIMUM VUALUE OF X IS *";BI(R
L .F["ﬁ ]Il:lT "MAXKIMUM VALUE OF x IS

1
1258 PRINT "MEDIAN GF 4Y=",HM2: PR
INT "MINIMUM UVALUE OF IS5 ";CIR

Y
1:cﬁ§fgf “"MAXIMUM VALUE OF 4y IS
r

1260 LET M1I=INT
F MI=INT (p*i@+.S}- 1 OR M1+.
NT (P#1@+4+.5) 719 OR M1-.1=INT
i@+.5) 1@ THEN PRINT “"median
X approx” equati 1o
indi€cating normalLly
d X data.”"""

IM1l%21@2+.5) ~109:

1278 LET M2=INT (H23l@+.5)-1@: I
F M2=INT (9#%#10+.5) 10 OR M2+.1=1I
HNT (Q#190+.5) 710 OR M2-.1=INT (g%
18+.5) 7188 THEN PRINT "medzian oOfF
Yy appro«<° equal 10 mean of Y
indicating noirmatlly distributs
d y data."" "
?aa

1EBG GO SUB_BEB. D Tﬂ

1528 BEEF" .B8,38: PRINT INK 3; "RE
GRESSION RAND CORRELATION: " ; ER
1;AT ©,0;"
133a LET E=INT (E£1815+.5} /(18+5
: LET D=INT (D#1@15+.5) -(1815) :
LET U=INT (U31@15+.5) - (181+5)
1349 PRINT "“Ax=";tl,"AxX#xX=";13,"
HU=";‘I2,"HH*U=“;td-,"FlH*!;i:", 1=
15358 PRINT “h=" A, ", (B,C1=";"1(
38, 3 ;"I s PRINT. PRPER 1;
IHK 6; “For ys=b#x+c"*°: PRINT “b=
Bl S Baag e PRINT INK 3;-CO
B EFF-, ;U

co
1368 IF D}.?E FIND Ux:.7S THEN PRI
NT "b and r are ».75 indicating
a3 strong pus:tzve Linear
correlation between X and 4.
i3Z78 IF D<-.75 AND U<-.75 THEN P.
RINT "b and ¢ are <{-.75 indicati
ng a Strong negative Lin2ar
correlation between X and
‘_EII_S?E IF D<.75 AND UW>.75 THEN PRI
NT "corfelation coefficient (7)<
.75 indicating a stfong posSitive
retationship bEtween X and 4
1388 IF U= THEN PRINT =8B this
indicates that X and 4y are tota
LLiu uncorfrelated. ™
1390 GD SuB 559 GO _TO 72ae

158d REM M ST

151@ EBEEP .B,BB. PRINT INK 3; "2-
SAMPLE t-TEST: ™ OUER 1;:AT @.8; "
1515 LET {(T#1815+.51 {18+ 5
15’23 PRIN‘T PRAPER 4; INK 1; "For D
F=",uz2"

1533 PRINT INMK 2;:"THE VARALUE OF t
N

i54@ PRINT INK 1; “LOOK UP YOUR t
UALUE IN t-TABLESFOR THE RABOUVE
OF, AND FIND THE PROBABILITY UA
LUE (P) FOR SIGNIFICAN

CE TESTING."'"*

iSs@ GO SUB 658@: G4 T4 7248
153% REM m

16@1
i58%5 REM P
1618 BEEP

T=INT

‘hPRINT INK 3;
z DUEH b G ﬁT a

0

162@ PRINT INE 1; "HARUE YDU BEEN
UIA 3) MEDIANS ROUTINE? (y./n}
sl INPUT I%: IF I‘:"ﬂ" THEN GO
To 728

163@ IF NOT Is="u
TO 16@@

154@ PRIMNT “TVYPE IMN THE NAME GOF
THE X-AXIS”: INPUT A%

1658 PRINT “TYPE IN THE NAME OF

THE y-AXIS": INPUT B%: CLS
1568 LET F=B(1): LET G=C (1)
& IF F>26 THEN LET F=26
IF G>18 THEN LET G=18

FOR 0O=17 TO (SF+4@) :

NEXT O

FOR M=9 TO (6xG+2Z1:
i}
PRINT AT 21,3;R%:

o8, 52
L INE GRAPH OF X ,4:

THEM CLS (B

PLOT
FLOT &
PRINT AT

7.M: NEXT
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i3-6,2;B%: PRINT AT 19-G,8;G: PR
INT AT 21,2.S+F;F: PRINT AT 21,1

r B

1720 FOR n=1 TO A

173@ IF Xin)>=26 DR_Y (n)>=18 THE

N PRINT AT 18,3; "DATA_ IS TOO LAR

SEv: GO _SUB 658 20

1785 BEEP .02,30: . OUER 1-
CIRCLE 8#X (n) +17,8%Y (n) +9,3

1748 NEXT n

1758 IF p>1@8 OR 93>1@ THEN PRINT

AT 19.,3; "MEAN UALUES ARE TOO LAR

GE": GO SUB 65@: GO TO 720

176@ FOR z=1 TO 20: BEEP_.05,50-

z: NEXT z: INK 1: PLOT _17,82E+9:
CRAU pP+163p,q+163p: PAUSE 200

1779 GO SUB 65@:. 60 TO 728

Zeaa REM

2818 BEEP .8.380: PRINT INK 3; "BR

R CHART."; OUER 1;AT ©,8;"

2228 PRINT INK 1; “"HAUJE YOU BEEMN

UIA THE MEDIRNS ROUTINET (4.n)
THIS IS BECRUSE THE MAXIMUM AN
S MINIMUM URLUES RARE NEEDED FOR
THE BRARCHART ." " *: INPUT z%

3343 IF NOT z%="4y™ THEN GO TD 72

2068 PRINT INK 1:"UOULD YOU LIKE
A BAR CHRRT OF THE x OR u DAT
A7 TYPE IN X OR y
A OR FPRESS ENTER
TO RETURNM: ™ °: INPUT Z%: CLS
2078 IF zs$="xX" THEN GO TO 2@9S
2p8@ IF zs="u" THEM GD TO 2580
2885 IF z$="" THEN GO TO 72@
2P9@ GO TO 2068
29095 PRINT FLASH 1; "PLEASE UWAIT.
" FLASH @8; "THIS MAY TAHAKE S0ME
TIME: *
2@96 REM
2180 LET
1: DIM RI1
x:ﬂnaxx—n:nx!fls
211@ FOR B=1 TO 15: FOR n=1 T
212@ LET P9=@: LET R9=minx+di
2125 IF B=1S THEN LET R9=R9+.
<
L

S

aal

2138 IF Xinl:=minX AND Xi{n}
HEM LET P9=P9+1l: LET RI(B) =R
23: LET LI(B) =L (B) +P9

2148 HNEXT n

2258 LET minxX=minx<+divX
216@ NEXT B

2165 PRINT "HEARLY FINISHED."

2178 FOR J=1 TO 15: FOR K=1 TO 21
=
218@ LET L=8: IF LIK+11 L (K] THE
M LET L=LIK): LET LiK}=LI{K+1): L.
ET LIK+1) =L

19@ NEXT K: HNEXT

= of
%23@ LET highxX=L{1): LET sScaleéx=

2218 IF highx>18 THEMN LET scalex
=ssCalexX+l: LET highX=highx-18: G
0O TO 221ie

2258 G0 TO 3900

25988 PRINT FLASH 1; "PLERSE WAIT.
U7 FLASH @; "THIS MRAY TARAKE SOME

TIME:! "™

2505 REM

2518 LET minuy=C(A): LET maxdy=C(1
}: BIM S1(15): DIM MI1E6): LET diw
YU=imaxy-minyl) 715

2528 FOR B=1 TO 15: FOR n=1 TO R
2538 LET P9=@: LET RO9=miny+diwvy

3%?5 IF B=15 THEN LET RS=RS9+.008

2540 IF Y in) >r=miny AND Y
HEMN LET Pa9=P49+l: LET S(B)
S: LET HMIEBI'=MIB) P39

2558 NEXT n

25680 LET many=miny+divy
2578 NMEXT B

2575 PRINT "HERRLY FIMISHED.™
2582 FOR J=1 70O 1%: FOR K=1 TO 21

RO T

nt <
=5 1B) +P

STATISTICAL ANALYSIS

2598 LET L=9 IF MIK+1) *MIK) THE
N LET L=MiK) LET MiK)=HI{K+1):: L
ET MIK+1}) =0

2608 MNEXT K: HNEXT J

351@ LETYT highuy=MIi(l): LEYT STaleu=

"‘ST%‘EL&S g fw PR IR L Adh

= + i =highy-15:

O TO 2628 FOF i el o

2638 GO TO 35a@

3988 REHM

301@ IF scalex=1 THEN GD TO 2039

328 FOR B=1 TO 1S: LET RI(B) =INT
(RIB) rScalex+.5): MNEXT B

3838 BEEP .25.28: CLS : DIM Jsi1

8} : PRINT "INPUT THE HNAME OF THE
HORIZONTAL (X} AXIS:": INPUT I%

3048 RINT "“"INPUT THE NRAME OF TH

g gEg ICAL (Y) AXIS:": INPUT J%
3058 BEEP .8,3@: PLOT 16,16: DRA

W @2,143: PLOT 16,16: DRAU 239.8:

PRIHT AT @.4;""A BAR CHART OF x.

; ODVER 1; HT e,48;"
el PRINT AT 19 i1; "8": PRINT AT

EB 2:BL[A) : FRINT AT 29.25: 611} :

PRINT AT 21,6;I%: FOR zz=0 TO 17

: PRINT AT Z4+4,0;,J%1(Z+1): HNHEXT Z

: PRINT AT 2,8; 1xscalex

3055 LET sp=2

38268 FOR B=1 TO 15

38365 IF RI(B)=0 THEN LET sSp=sp+2:

GO TO 3i1ie@

387@ FOR J=1 TO RI(B}

3888 PRINT INK Z2; AT 28-

PRINT IMK 2;AT Eﬁ J,5P

3898 NEXT J

310@ LET sp=s3p+2

311@ NEXT B

3159 GO SUB &65S@:

3528 REM SSSSE TR
3518 IF scaley=1 THEN GO TO 3538
3528 FOR B=1 TOD 15: LET S(8)=INT
{S{B) /5Caled+.5): NEXT B
3538 BEEP .25,280: CLS : DIM K&(1
8): PRINT "INPUT THE NRME OF THE
HORIZIONTAL [x} AXIS: ":
32940 PRINT "INPUT THE NAME OF TH
E VYVERTICRL (4} AXIS: ™:

: TLS

3550 BEEF .8,3@: PLOT 16,16: DRA

W @,143: PLOT 16,16: DRAU 239,8:

PRINT AT @,4; A BAR CHART OF 4.

“; OUER 1;AT ©@,4; "
__": PRINT AT 19,1 "®":. PRINT AT

E®.,2;CiA): PRINT AT 20,28:C(1) :

SRINT AT 21,6, 1I%: FOR z=0 TO 17
PRINT AT Z+4,.@;K$(Z+1): NEXT =z

: PRINT AT 2,0 15%scaley

3I=68 LET s5p=2

3578 FOR B=1 TO 1S

3588 IF S1B) =@ THEN LET Sp=sp+2:

G0 TO =658

359@ FOR J=1 TO S (B

36@0@ PRINT INK 2;AT 2@8-J,sp;: " "B":

PRINT INK 2; AT 20-J,sp+i; i

3618 NEXT J

3528 LET sp=sp+2

3638 NEXT B

3658 GO SUB 65@: CLS : GO TO 206

5280 REM
6218 PRINT "ARE YOU SURE?7? (4ysn) :
" INMPUT Y%: CLS

B@2@ IF Y$%="n" THEN GO TO 728
Sa30 IF Y$="4" THEN GO TO 6058
568408 GO TO 681

5258 PRINT "UWUOULD YOU LIKE TO RU
| THE PROGRAM RAGAINT ({
ysni:": INPUT Y%: CLS

5868 IF ¥Y$="2" THEN RESTORE 6G6o@:
G0 TGO 7@

@78 IF Ys&="nR"

?Eiw.

CLS : 60 TO 205

THEM BEEF .S ,28@:

PRINT INK 2;"0.K. BYE!".: STOP
S@d8e G TO Eﬁ“@
7288 REM =¥ g
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=a: LET t12=0: LET t3=
& LET t4 : LET 15=8: LET S51=8:
LET S52=
7228 FOR h=1 TO A
7A3@ LET 1l=tl+X(h): LET t12=t2+Y
thl: LET Lt3=t3+X{ihlt2: LET t4=t4
+Y (hl+2: LET t1S=tS+X(h) £Y (h)
7848 MNEXT h
7A58 LET q=12/A: LET q=INT (g1
+t3+.5) 701213} : REM MERN{4)
7aed LET p=tlilrRA: LET p=INT (p=l1l2
+134+.5) 7/1(181+3) : REM HMERANI(X)
7a78@ LET D={1tS-(tixt2/(h-1))) 7 (1
S—{(L1Tt2-(h-1112): REM REGI(b)
7@8@ LET U=(15-(11#12-(h-1}1) ~5&
R ((t3-(t112-(h-12))(td-(L2r2.-(
f=1323): REM CORIF)
7890 LET E=9-D#p: REM REGI(C)
7i9@ FOR i=1 TO R 3
711@ LET sS1=81+(X1(i})~-pP) #(X{i})-p2
: LET sg28=s2+1(Yii)-q)*i¥Yii)-—-q)
7128 NEXT i
F13@ LET s53=580R (51-(i-23)): LET
Ss4=5S0R (s2-(i=2}): REM SDI(X&y)
714@ LET v1==3/p+#18@@: LET wv2=s4.-
9#198: REM CU (X &Y)
7158 LET 55=53-50R (i-1}: LET s6

=54 /58R (i—-1}): REM SEMIX&Y)

7168 LET wv2=2xR-2: REM DF

717@ IF qp THEN LET T=(qQ-p) /58R
((2/u2xA) ) ¥ (Lt3+t4-(L112/A) -2

*2/-RA1)1: GO TO 71980

Ti88@ LET T=(p-q) s50R ((275{u2%R]))

E(L34l4- (LIt E2ARI-(E2T2-RAY11: REM
Lt=TEST

7i98 RETURN

50908 REM W
5818 BEEP .5 PRINT INK 2;“IN

STRUCT IONS UN STATIST ICS: OVER
1;FIT a;a;

EEEB PRINT INK i; "THIS PROGRAM A
LOUS YOU TO INPUTTUO SETS OF OonR
TH OF ANY LENGTH FOR R 48K SPEC
TRUM. THE PROGRAM CAN BE MODIFIE
C TO RUNM ON A 168K SPECTRUM IF AL
L NON-ESSENT IAL LINES, REM STHR
TEMENTS RAND INSTRUCT IONS R
RE LEFT OUT OF THELISTING. NOTE:
BO0TH SETS OF DATAHMUST BE OF
CRURL LENGTH, THE TOTAL NUMBER
gg CATHR PRAIR BEING ENTERED
nli‘fr
5838 G0 S5uUB &5@
8868 PRINT_ INK 3; "THE RAWY DRATA: "
; OUER 1:RAT @.@; * i
PRINT INK 1;“"THIS WILL BE STORED
IN TWOD SEPARATE ARRAYS, ON
£ FOR PRINTING AND ANALYS
5, THE OTHERFOR RANKING (USED I
K MEDIANS) . ¥OU UILL THEN BE RB
LE TO RLTER ANY OF THE DRATAR THA

T _HMAY HRVE BEEN ENTERED INCORR
ECTLY . THE STATISTICAL TESTS A
RE THEN PERFORMED RAND A MEN

L)

U OF CHOICES PRINTED.
S@78 G0 SUB &6Se
8108 PRINT INK 3;
ATISTICS: ;

i

"DESCRIETIUE ST

OUER 1: R
¥ - PRINT INK
"THIS GIVES YOU THE MEANS
(RVERRAGES) OF THE TWO SETS GF
DATR. IT ALS0O GIVES YOUu SOME
HMEARASURES OF THE DISTRIBUT ION
OF URALUES ABOUT THE MERANS. ": PRI
NT INK 3 "THEEE ARE A) STHNDARRD
DEUIATION: ": PRINT OUER L5AT ek
=3 " PRINT I
K 2;"THIS UALUE IS BOTH POSITIVE
(+) AND NEGRTIUVE (-1. AT THE 95

DIFFERENT FROM THE MEARN OF
MORMALLY DISTRIBUTED DATA."
5128 PRINT GO SUB 65@

315S@ PRINT INK 3; "B)! COEFFICIENT
OF UARIATION (CU)*; OUVER 1;AT ©
PR =

s PRINT INK 1 "“THIS IS A
PERCEHTHBE (%) URLUE OFTERN USE
O TO EXPRESS THE PRECIS5ION
OF THE DRTA. IT RELATES
BOTH THE SD ANMD MEAMN BY: CU=SD .~
MERN*100X. A LOU CV INDICRATES
Goob PRECISION, AND AHIGH UALUE
"¥§DICHTE5 POOR PRECISION.

8160 GO S5UB 650
3198 PRINT INK 3; "C)
OF THE MEAN

T 8.8, "

-m o

STHNDHRD ER
{SEM) : OUVER

PRINT INK ;3 TTHIS IS
“HN ESTIMATE OF HOW CLQEETHE MES
N OF YOUR SAMPLE IS5 TO THE HMERA
N OF THE POPULATIOM FROM UHICH I

T WAS TAKEN. HENCE THIS UVRLUE M
AY NOT BE RELEUANT FOR RLL SET
5 OF DATH. THE CAL

CULATIDON IS SEM-= SL/SaR(N)SD AS S

AMPLE SIZE INCRERSES, THE 5EM
SHOULD DECREASE AS IT APFPROAC
HES THE "TRUE® MEAN OF THE POPR
ULATION. I(WHERE SEM=8)"""

gz28e GO sSuUB &65@

83238 PRINT INK 3; "F-TEST:"; OUVER

ome s

i;AT @,@; " PRINT INK
1; "THIS I5 A TEST SOMETIMES USED
TOCOMPARE THE PRECISIONS OF TuUG
SETS OF DATA. THE F UALUE IS
CRLCULATED FROM THE URRIANCE
RATIO (UARIANCE=5D SRUARRED)
¥: F=(LARGER VARIAMNCE) - (SHALLER
URRIANCE) . THIS UVALUE IS5 THE
LOOKED UP IN F-TABLES FOR TUO
DF (DEGREES OF FREEDOM)} URALUES
(IM THIS CRSE BOTH VRLUES ARE

1. FROM
URLUE IS FOUND AND THIS C

AN BE USED IN ASSESSING THE
SIGNIFICANCE (IF RANY)} BETUEEN
THE TUO PRECISIONS. SEE ALSO

THENOTES ON THE t-TEST."™

8258 PRINT : GO SUB 658

5288 PRINT INK 3; "PRINT DARTA:";

OUER 1;AT ©,0;" “*: PRIM

T INK 1;"THE SECOND CHOICE ON TH

=

£ HMENU ALLOWS YOU TO LIST THE

DATAH. THIS CRAN BE COPIED BY P
RESSING ‘Cc* INSTERAD DF ENTER, S
& ANY TIME R HARD COPY OF THE

INSTRUCT IONS OR THE AMR
LyYS5I5 IS REBUIRED JUST PRESS "€~

8508 GO SUB 658
5328 PRINT INK 3; "MEDIANS & DATH
SORTING: " OUER 1,RT @8,8;:"™

“: PRINT INK 1;
"THE THIRD CHOICE (ANDP FIMNAL PAR
TOF DESCRIPTIVE STATISTICS) WILL
USE A SORTING ROUTINE TO RANK
THE SPRARE RRRAY DATH INTO
DESCENDING ORDER (THIS MAY TAHKE
SO0ME TIME AS IT IS IN BRASIC AND
NOT MRCHINME CODE!?} . ONCE THE .
CATA HAS BEEN RANKED IT UILL BE
LISTED AND THE MAXIMUM, MINIMUM
AND MEDIRAN UVALUES FOR X & 4y WUIL
_LBE DISPLAYED. THE MEDIAN IS A
VALUE WUHICH DIVIDES THE NUMBER
OF OBSERUATIONS INTO TUWO ESUAL
PARTS. IN NORMALLY DISTRIBUTED
CATA IT WOULD BE EUAL, OR UERY
CLOSE TO THE MEAN UALUE. THUS
DIFFERENCES BETUWEEN THE MEAN AN
OR RIGHT SKEUW

G0 SUB 658

85378 PRINT INK 3; "THE HMODE: " o

F CONMFIDENCE LIMIT LEUEL 9S5.4
% OF ALL VALUES SHOULD LIE WITHY DMEDIAM SHOWS LEFT
N +2 OR -2 S0 FROM THE MERN. S50 IN THE DATR.™
ANy UVALUE OUTSIDE THESE LIMITS 8340 PRINT
HMiIST BE CONSIDERED STATISTICALLY
REe s
46
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ER 1;AT _@,8;"

LU I I

PRINT

INK 1; THIS IS THE HMOST COMMONLY
OCCURING UALUE IN ANY SET
QF EATR. IN THIS PROGRAM IT
CAN EASILY BE SEEN IN THE LIS
T OF RANKED DRETR.IN NORMALLY
DISTRIBUTED DRTR THE MODE
» MERN AND MEDIAN WJOULD ALL BE
(RPPROXIMATELY] EQUAL. AN
¥ LEFT OR RIGHT SKEW IN THE DARTH
WOULD MAKE THEM SIGNIFICANTLY

gy o DIFFERENT FROM ERCH OTHER
éSBB GO SuUB &5@
S41@ PRINT IMKE 3'“5THTISTICHL Ak
ALYSIS:*"; OVER 1,HT P e R R RO
5 PRINT INK 1;*"

m o o

i
HESE CHOICES GIVE URRIOQUS c
RLCULATIONS ON THE DATAR UWHICH W
SULD BE VERY TIME CONSUMING TO

O HMANUALLY . THEY RRE REGRESION.C
ORRELATION AND t-TEST.™**
54280 GO SUB 650
8458 PRINT INK 3; "REGRESSION ANA
IYSIS:"; OUER 1;AT @.,0;
we T PRINT INK 1'“THI

5 IS AN ESTIMATE OF THE 55
OCIATION OF THE X DATRA UITH THE

y DATA. LINEAR REGRESSION ISUSE
D uHERE IF THE RASSOCIATION IS
A TRAIGHT LINE THEN IT WILLHAY
E THE FORMULRAE y=b#x+c WHERE c=I

NTERCEPT ON THE y-RARXIS RAND b=R
EGRESSIONM COEFFICIENT (GR
ADIENT) . IF THE RSSOCIATION Is
TOTALLY LINEAR THEN b WILL SE+1
CR -1 DEPENDING ON THE SLOPE OF
THE LINE. STATISTICALLY REG
RESSION IS USED TO DRAU A BES

T-FIT LIME THROUGH SPRERD-OUTDRT
B_mer
5468 GO SUB 650
5498 PRINT INK 1; "HERE b IS CLCU
LATED AND USED TO FIND THE VALUE
OF € (BY C=C-b*BlITHE LINE IS TH
EN DRAUN FROM C THROUGH (B,C)
TO THE UPPER LIMNITS OF THE
DATR. THIS LINE DCRAWING METHOLD
IS THE ONE USED ON THE PLOT R
GRAPH CHOICE. MOTE: THE LINE
OHLY UWORKS FOR POSIT IVELY COR
RELATED DATH, IF THE DATA IS
NEGRT IVELY CORRELRATED THE
LINE WILL RUN OFFTHE SCREEN. TH
IS CAN BE AVOICDED IF PROGRAM LIN
ES 17590 & 175® RARELDELETEER. SFEE B
LS50 GRAPH INSTRUCTIONS. ™

BSP@ GO SUB 658
8538 PRINT INK 3;
EFFICIENT:"; OVER 1;AT ©.8;
= : PRINT 1IN

K 1i;"THIS IS ANOTHER EXPRESSION
aF THE ASSOCIAT ION BETUEEN THE
TWO SETS OF DARATA. COMPLETE
CORRELATION UILL GIUVE AN
JHLUEDF +1 OR -1 DEPENDING ON TH
SLOPE OF THE LINE. IF THE L[

"CORRELATIUN CO

HTH IS TOTRLLY UNCORRELATED THE
N r UILL BE B. CORRELATION RHNHD
REGRESSION ANALYSIS ARE USU
BLLY USED IN CONJUNCTION AND ARE
OFTERN D ISPLAYED ON THE GRA
PHS OF DATA." "
554@ GO SUB &65@
PRINT INK 3

8578 "2-SAMPLE L-TES
iF BT GUER i,A8T 8; "

& ¥ e e e
i PRINT INK i1; "THERE RARE M
ANY TYPES OF t1-TEST ANALYSIS. T
HE ONE USED HERE 15 FOR TUWO SAM
PLES OF EQURAL LENGTH.THE TEST IS
USED TDO DETERMINE UHETHER THE
RE IS RANY SIGNIFICANTDIFFERENCE

BETUEEN THE TWO SETS OF DATA. TH
E 1t VALUE IS CRALCULATED
ALONG UITH THE CEGREES OF
FREEDOM (DF)Y FOR THE DRATAR. FROM

STATISTICAL ANALYSIS

THESE, STUDENT -

L-TABLES CRH
SIGHIFICANC

BEBB G0 SUB 658

3518 PRINT INK 3;

ESTING:; DUER 1;AT @,@;"___
- PRINT INK 1.°T

H1S USES THE P VRLUE (LUHICH MRAYB
E EXPRESSED AS R X)) TO SEE IF A
HERE IS ABNY STATISTICAL )
IFFERENCE BETWEEN THE TWO SETS G
F DATA FOR EXAMPLE F<(=02.9801 {
OR B.1%X) HMERNS THAT THE DARTA H
RE STATISTICALLY THE SAHME.

OTE: IF THE t URLUE EXCEEDS THET
ABULATED UVALUES THEN THE
IFFERENCE IS SIGHNIFICRHNT (
ig: N LIKELY TO BE DUE T0O C
HRANCE RLONE.} ™" *
2620 GO SUB 658
8658 PRINT INK 3. "THE LINE GRAPH
", OQUER 1;AT @.8;"

“* e PRINT INK 1,

"SIGHIFICANCE T

“THIS IS LIMIT

ED BY THE SCREEN SIZE FOR THE

SPECTRUM. IT WILL ONLY RALLOU (x
(4} <(26,28) TO BE PRINTED. OR ™
EANS<1l1. IT ALSO ASSUMES POSIT

CORRELATION &
IT DCRAWS A LI
POINTS. HOUEU
THIS COULD BE
NECESSARY BY
OF THERELEURANT L IMNE
5. IF A GRAPH OF HIGH DRTAHA IS
NEEDRDED, YOU WOuUuLD HAVE TO RE-EN
TER THE VRLUES AFTER DIVISIO
N BY R SUITRABLE FACTOR TO DEC
REASE THEIR S5IZE." " -

8668 GO SUB oS58

569@ PRINT INK 1;"THE GRAPH ROUT
INE WILL ALLOW YOUTO NAME THE TUW
0O AXES, AND SPECIFY THEIR
MAXIMUM LENGTHS. THUS THE ROUT

R
ETWEEN X Yy WHEN
NE THHBUGH THE
ER AS MENT IONED
RAVOIDED IF
THE DELET ION

INE IS5 VERY USEFULFOR VISURLISI
MG THE ACTURL RELAT IONSHIPS
BETUWEEN TUQD SETS OF DATAH. IF.

AN _BE_COPIED TO
PRAESSTNG <= e
8788 GQ_SUB_655@

THE PRINTER BY

§71@ PRINT INK 3; "BRR CHART."; O
VER 1;RAT @.8;" "rt; PRIN
T INMK 1;"THIS ROUTINE ALLOUS YOUu
TO CHOGSE AR BAR CHART OF x
oRrR Y VARALUES. HGRIN IT IS LIM

ITED BY THE SCREEN SIZE OF THE
SPECTRUM THE URALUES ARE SORTED I
NTO 15 DOUBLE -UIDTH COLUMNS BY
A DIVISION FRACTOR CHLCULRA
TED FROM THE MAXIMUM RAND MINIHMUM
A ALUES. THUS YOU MUST G

2} BEFOREUSING THE BAR CHART. TH
E DATA ISSORTED INTO AN ARRAY AC
CORDING TO ITS PARTICULAR VALUE
. IF THE COLUMN BECOMES TOO LARG
E (217) THEN THE COMPUTER UWILL
DOWN ALL THE VALUES RAS
RERUIRED.THE USE OF THIS IS THAT
IT WILL SHOW ¥YOU IF THE DHATA_ IS
NORMALLYDISTRIBUTED THIS IS5 REQ
UIRED BY MANY STHTS TESTS."
8720 GO S5UB 658
BEBB PRINT "PRESS r TO RERAD THES
INSTRUCT IONS AGAHIN,

C TD cCoPY , BND “"ENTER" TO RETUR
M THE MRIN FROGRAM: “:
INF s

381@ IF W$="r" THEN CL>= GO TO
coa0

3528 IF U%s="" THEN CLS GO TO 7
a

5838 IF U%="C" THENM COPY CLS

GO TO 8s7ae
584@ GO TO _572@

==
Personal Software Spring '84

47




R ] Gilbert

MORSE
TRAINER

he program itself is a fairly
T straightforward listing

being very user friendly
and menu driven. In the test
mode, the instructicns for
operation are displayed and a
Morse character is BEEPed. It is
then up to the user to INPUT a
letter. Should you not provide
the correct letter, you will be
informed. You are given three
opportunities to give the correct
answer, after which the correc
letter is displayed along with its
relevant dots and dashes, and
the letter is BEEPed in Morse
code again.

A LOAD OF CODE

Mr Gilbert has used a number
of useful POKEs in this
program. Here is a brief
explanation of these POKEs.

POKE 23602, X — This gives the

171307
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keyboard click varying
duration. When X=0, you hear
the standard click. Howgver,
the value of X can be between 0
and 255, but when numbers
greater than 10 are used, even
though the feedback bleep is
more noticeable, there is also a
noticeable difference in the
speed of the auto-repeat facility.
This can be frustrating when
editing long program lines. It
also does not work with

INKEYS.

POKE 23658, X — When this
location is POKEd with a zero,
it disengages the Caps Shift
lock., When POKEd with an
eight, it engages the Caps Shiff
lock. This can be very
convenient as it saves checking
for capital or lower case letters
when a user is INPUTting
information to a program.
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LEN i %
* THEN LET ma="

" THEN GO TO 48
(CODE i%ib)-54)
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MORSE TRAINER
R R R RN

Use your Spectrum to
learn the Morse Code.

POKE 23692, 1 — This will
ensure that the program will neot
stop with the message,
‘Seroll?,’. In this case, the
PRINTing is started at co-
ordinates 21,0 which would
normally predent you with that
smashing little five letter word.
Try omitting the POKE 23692
lines and have a look what
happens! -

In the FOR b NEXT b loop, i% is
attacked at the first letter and is
turned into its Morse equivalent
by READing the DATA the
requisite number of times as set
in line 95.

OUnce you get used to the
program, the PAUSE times can
be easily changed if you begin
to find them a bit slow. Ex-ZX81
users who are dubious of
utilising the PAUSE instruction
due to the twitching screen
syndrome need have no fears.

PRINT
Sa:

22
TRY RGAIN':
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At R&Rwe believe

that value comes first, e

and we make it our business

to ensure that we provide good

quality programs at realistic prices . . .

for your enjoyment.

ALL ARCADE GAMES NORMALLY HAVE

CHOICE OF KEYBOARD OR JOYSTICK CONTROL.
Should you have difficulty in obtaining our products
from your local Dealer please send cheque or Postal
Order indicating titles required, for return of post service.

y ZX Spectrum |

CHOPPER X-1 . SPECTIPEDE

2 game ] y L e (et ¥
m fa d ancl gxpéained, 2 Hor 1 o 2 players with fop scan SCTREN figh

ar Bre s0ofe fealwe

e S BN T Cen'en | e £5.50
STAR TREK OTHER COMPUTERS?

[For 4B% Spectrum only)

Send 5 AE for a full kst af owr grawing range of

soltware: i deaslable for 2B and ORIC 1Compuiers
o ol larg
Starship Gow

RAP 23.75

DEALER ENQUIRIES WELCOME p CALLING ALL PROGRAMMERS. ..

ggﬂ Solfltgfre Jt_tg.l RS ; SOF WEE ‘ WANTED New, Quality Software.
ussell Street, Glouces . T Send us your latest Program
Tel (0452) 502819 for evaluation — NOW.

AVAILABLE FROM LEADING DEALERS NATIONWIDE




Andrew Cole

ALIENS

Can you defend the
Earth from the

invading aliens?

n this game for your 16K unfriendly way, re-energise at this. So, your mission, should
I Spectrum, you command a different levels above the Earth you chaoose to accept it, is to

missile base which you can one at a time. It is your job to keep the number of aliens in the
manoceuver along the surface of - shoot them out of the sky belore  sky down to less than 10.
the Earth, using the 'p’ key to they get enough ships out of You can only fire one missile
move right and the ‘o’ key to hyperspace to destrd¥ the Earth.  at a time on-screen, but if you
move lett. To fire a missile you Once they have 10 ghips find it too difficult to play at one
have to press the 'q’ key. positiocned over the surface, level, you can always choose

The alieng, in their usual they will be in a position to do another. #
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ALIENS

IF INKEYS$="y
3 IF IMKEY$="n
ceiup GO TO 428

FOR n=@ TOQ
28 .2; PARAPER

THEN &0 TO 2@
THEN S8TOF

=
RERD a: POKE USR
NEXT n

ia LATA 129,126,219, 126.,.60,6@ .

28,129

164@ no= Qo 7

. REARD L: PODOKE USR
NEXT n ;
DATA 24,24 ,24.,24 ,6@,126,25%

FOR n= TGO 7

READ d: POKE USR "d"+n.,d
NEXT n

DATA 18,16,16,16,16,16,56,4

FOR n=@ TD

"a'+n,a

PRINT AT 21,2;

FhR s=1 TOQ 2
RND 254 , RND 120 +48

LET Lt=1EB
LET z=8: LET hits=08
REM altiens
POKE 23672.,8
LET t=PEEK 23672
IF t:>=8B0-(a3x61 THEN PRINT &
Cx17,RNDx2&+2; INK 2;"A": LE

=z +1
@ IF z=1@ THEN GD TO 4@
a PPINT AT 21, &

m s:ﬂﬁ-(aiﬁl
@& REM lLaser base
2@5 %ET i=L+{INKEYS="pP") —{INKEY
!s_n_-‘n

=% LET L=Ll+il=0)-1il=3a)
PRINT AT 19,L;"™ L ":
IF IHNKEY$%="q" THEN GO TO 2%
IF INKEY$<>"q" THEN GO TO 21
FQR c=18 TD @ STE

=l
: PRUSE =
PRINT AT C,l+1, 4
-1,1+12=58 THEN &

FRAPER 4; "

“LMHa L

i ot ot o

5
@
@
&
&
5l
&
&
a
a
M

i+

USSR "e" +n ;e
DATA 13? 74,552,284 ,51 ,44 ,82

RETURN
REM i t
PRINT AT
nd yoursel
n

=
THEN POKE 23

5
=
rd
=]
S
e
. |
=
=
R
=
4
15
&6
= .

i

HLD o fod i o
M bttt o oot (55

REm AR @O0
paEoileeas Q99

; "You have to d

b

iy i0hs
’

F against the at
ing aiiens whoe will re-—-en
se gut of hyperspace abo
he ground. It is your Jo

shoot the a[xenS down us
your LlLaser bas

FRINT AT 1E,_;'PHEQS ANY
COMNT INUE*™

IF IMNKEY %$=" " THEN GO TOD

PRUSE @
CLS PRINT AT 3.,3;°
asc iz cnntr%LLe

or

RTC

T PAUSE i

00 o (1) ot it b e ot e ot S50 o o it e

I N
o
By m

My s

o B [ T S
T

H

am QOE ﬂﬁ“”
EVH=T
e =y oy Al O

w1 it o L fedn = 3
hwmp =g~ wWrm

GO TO 138
REM missile hit

T
AT O =055 W DS

F""'I‘""l"

time you

el T Ll T I Rl

BEEFP .1,z 32
PRINT AT 2

LET z=z-1: 1,
PRINT AT c¢-1,L+1i; FLASH
PRUSE S

- AT c-21,L+1,;"

350 LET hits=hits+1

360 PRINT AT 21,3, "HITS=

278 GO TO 13@

4@ PRINT AT 4,8; INRK 2;

i; "vYou'RrRE DERAD"

45i@ PRINT AT 12.3;"Do you
another game vy n*

L) L) LI R
B QRSO0

“ihits
FLRASH

want

r=Ja B
1; 2

b
Fo
g
(=1}
t
imi

126@ PRINT AT 13, 2; "SELECT
LEUEL FROM_1-5' _
1278 PRINT AT 1s,s; "1=EASIES
=HARDEST"

128@ LET a$=INKEYS

i29@ INPUT "SKILL LEVEL=

13@@ IF a%<"1" OR as>"8"

TO 1B8e

131@ LET a=UAL a%

1320 RETURN
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Clyde Bish

LEPRECHAUN’S GOLD

An amazing game for your 16K Spectrum.

the most part, numbers and
are placed at the ;
beginning of the listing so
that they are displayed
qguickly.

b) The parts which can
operate slower are put later
and use variables and
'WALs' to save bytes.

c) The UDGs are set
separately and are SAVEd
onto tape as bytes to be
LOAPBed in by the main
program.

NOTES ON ENTERING
THE PROGRAM .

1. As explained above the
UDGs have to be set first.
Tvype in the program
starting at line 1 to line 20
and RUN this. This will set
the UDGs above RAMTOP,
Now enter the rest of the
program and SAVE it,
followed by the UDG bytes
using command:

The problem of 16K being

about 9K! — This has had 2.
to result in a compromise:

a) The elements of the

maze (1000-1710) use, for

his 3D maze game for the B
Spectrum does not have
dinosaurs charging up on

you but it does have a Green

Goblin. He follows you about,

sendmg an indecisive I‘:flal‘)'EI' Table 1. A breakdown of the program.
back to the start, and giving Leprechaun's gold. line by line.
you a pot of gold if you get to Lines Description
the centre. _ !
190-280 Logic controlling the patch through the maze
INTERESTING POINTS (which is set up in line 8000 — see later).
The basis is this:-
; a) 210 — If the next-but-one element is a dead-
1. No maze plan is shown — end ('7) then generate a random
There are two reasons for number. If this is less than 0.2 then
this: a) I think it makes the the routine skips the dead-end,
game too easy and b) the otherwise the dead-end is reached
_ computer does not have a and the player is sent back to the
* clue about the shape of the beginning.
maze until play be:gms! b) 270 — When the player reaches this
it all depends on the values decision point again, if he or she
of RND in line 210 and the chooses to take an alternate pathway
moves a player makes. The (the original choice being held in
maze does, however, once string y$) then the dead end is
set, remain constant avoided.
throughout the game c) 260 — If during a further attempt the player
{stlrmgs x$ and y$ ensure takes a turning different to the first
this). attempt (excepting (b) above) then a
2. The program does not use dead end is reached and he or she is
machine code — I feel t'na't sent back to the beginning.
the speed of the Spectrum's 1000-1710 : The elements of the maze are displayed on
PLOT and LIN DRAW the screen in 3D as if looking down the
commands are fast ermulgh. passage. There are three passage elements
And, by avoiding machine (1000 : left turn, 1100 : right turn and 1200 :
code, the structure of the straight on) and four junction elements {1300
program is more easily : forward or right, 1400 : forward or left,
seen by those who like to 1500: left or right and 1600 : forward, left or
dissect programs.
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2000-2020

3000-3060

4001

5000
6000-6015

7000-7999

right) plus the dead-end at 1700. These are
accessed in passage-junction pairs by line
200. Each element (except those at lines 1200
and 1700) are two part giving first a distant
view followed by one with the player (see
4001) in a position to turn.

If the player tries to walk into the passage
wall this routine prevents him or her from
doing so.

This section invites a choice to be made
(allowing only 'S, '7 or '8). If one is not
made in about three seconds then the Green
Goblin appears and sends the player back to
the start,

: This displays the player as a stick man wikh
his hands on his hips.

A complex logic routine which, on the /

command ‘5 or '8, causes the figure to walk
to the left or right and disappear around the
corner of the passage.

This causes the figure to move forwards on
the command '7.

This turns the figure to the left or right
before walking (or bumping into the wall!).
On LOADing, this is where the program
begins. Instructions are given, variables are
set, and the difficulty level (the number of
elements in the maze ) is chosen.

The winning sequence. The gold is reached
(much to the chagrin of the Green Goblin)
and the player is invited to play again. It
should be noted that the program can be
stopped at any junction by pressing 'C in
place of '5', '7 or '8 — see 3050.

Here the maze is set up as a string of
numbers (representing the elements) held in
x$. They are alternately 0-2 and 3-7, there

LEPRECHAUN'S GOLD

SAVE "maze” LINE 9000
SAVE "maze” CODE
USR"a", 168

You will get the usual ‘start
tape then press any key’
message. Do so, but don't
walk away to make a cup of
coffee! After about 45
seconds, the message will
appear again. Don't stop
the tape, just press any key
and the UDG bytes will be
saved.

To verify use the
command:

b3 b ey

After (hopefully) the 'OK’
message appears stop the
tape promptly, then verify
the UDGs with : :

VERIPY- "L -COPE!

To LOAD simply enter
LOAD "maze”. The main
program will LOAD, then
RUN itself from line 9000
which will LOAD in the
UDGs (following on tape)
before displaying the
instructions, and away vou

go.
Hope you find the GOLD!

As a final note, the single

: This LOADs
(UDGs).

not being two 7s following (or a junction
would have two dead-end exits!).
the user defined graphics

or pairs of capital letters shown
in the LISTing within quotes are
the UDGs and should be
entered in the G mode.

FOR i=1
g ] S

'.'b"
L
"d'"

e

TO 19: READ
RERD a:
NEXT i

$: FOR
PORE USR p$+n

+66,66,66,66,66,66,
.69,98,153,153,90,6
+ 24,24 .24 ,24 ,24,24,

"+16,16,16,16.,16, 16,

~,8,5,8,8,.,8,8,8,24
S _.E.S,l-.-‘- 4‘!4‘43 a
“,0,152,35,52,35, 32,

+3,5,9,17,33,65,1,2

",1892,168,144 ,136, 153

4
i5 DATA "o"
4.56,68,68

16 DATA "p*
a.,a
iv¥ DRATAR "q*

+4.,8,8,16, 16,24
32,32,32,16.16,

:4,4.8,8.68,24
32,32,16.16.,8,8

124,124,124 ,124,12
,68,68,68,68,198,0.
,9,0,9,0,0,0,24,36
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b
LET x%1i+b) = ‘" AN

18 DATA "rt,36,.24,60,60,60,24,

“£",36,36,0,0,0,0,0,0
“1".,16,40,16,56 .58, 56,

GO SUB VAL x%

FOR i=s ‘TO :
A T E vl@@ac. IF nak

(i xRl 1@ susl
#v THEN GO TO UAL "2ea" !

=05 T i=i4s: GO SUB VAL x%(i!
FURL "10@T" +UVAL "1@00@": IF x%(i)=
"7 OR p by THEN GO TO UAL "2af

21@ IF ysii AND Xx$(i+b)="7
“" THEN LET y $: LE :

+("7" AND r» B e L ET Y =4
fb- AND r<VAL *.3"): GO TO ueL

ﬁall
228 IF yslid=" " AND X$(i+hb) (»"
y%ii) =b%$: GO TO UAL

7" THEN L

XIEBBII 4 =
" AND X% (i+b) ="

% THEN LET i=i+b:

“ AND Egti}cJEE
“ THEN s5UB IN
~1@0" UAL -
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tz2aat 5 13285 IF b%¢>"?" THEN LET P=w: GO
278 IF $Lid<¢>" " AND $ilcxby SUB d: GO TD VAL “isean
AND x%(1+b)="7" THEN LET u%(i)l= 133& LET C=5: LET p=w+b: GO sSuB
z ET i=i+b: LEFET x%(i)="8" h
+

i35@ CLS : PLOT 240,08 DPRAW B8, 16
: # m: DR 7 DRAW 8,8: PLOT 239,32: DRAW -
Ak VAL “128%",a: PLOT VAL "47" ,U5 84,0: DRAU 2,71: DRRAW &4.,@8: PLOT

i "1e3": DRAW VAL 128" ,a: PLOT 175,32: DRAW -16.,&8: FOR n=2 TO
Xx,a: DRAW m+m,m: DRAW a,UAL 119 & STEP 2: PLOT 2N +159,n+4B: NE
*: DRAW —-u,uv: PLOT AL 240" ,a: XT n: PLOT A7S,1053: DRAW -16, -16&
DRAW -o,m+m: DRAW a.YAL “71": DE - FOR n=4 TO 18 STEF 4: PLOT i159
Al q,q —N,87-n: NEXT n: IF x%$ti)="6" TH
i@dle LET p=w-s: GO SUB F: GO SUE EN GO TO 1451

e: IF n>bsvw THEN RETURN 136@ PLOT 15,@: DRAW 880.,48: FOR
1215 IF b%¢3"?" THEN LET p=w: GO n=2 TD & STEP 2: PLOT 2zn4+96,n +4

SUB d: GO TDO vAL “l1eee” @: NEXT n: PLOT 8,175: DRAW &8, -
182@ LET c=s: LET p=m+b: GO SUB 88: FOR n=4 TO 1B'STEP 4: PLO?'S ;

b &+n,87-n: NEXT n
1281 CLS : PLOT m,m+m: DRAW UAL 1370 LET p=w-b: GO SUB f: GO SUB
"159" a: PLOT m, VAL "103": DRAW e,

. IF n>bsv THEN RETURN
VAL 159" ,a: PLOT x,a: DRAW a,UR 1372 IF B$<>"8" AND b$<3" 7" THEN

L "1i687": DRAW -1,L: PLOT UAL "%‘4 GO SUB d: GO TO VUAL *135a"

@",a: DRAW -o,m+m: DRAW a,uvAL 7 1ia7?s IF bf<>"7" THEN GO SUB g: P

i": DRAW q,9 RUSE

i@6@ LET p=m+b: GO SUB f: GO SUE 1378 IF b$¢>"8" THEN LET p=m+s:
€: IF n>bxv THEN RETURMN LET c=a: GO sU h

1865 IF b%<>"5" THEN LET p=w-5: 138@ RETURN

GO SUB d: GO TO VAL "i1as5@" is4@21 CLs

ia7@ GO SUB g9: PAUSE j: K RETURN 1402 PLOT 15,8 DRAW 32,16: D W
1101 CLS : PLOT v-s,m+m: DRAW UA @,119: DRAW -4@,40: PLOT 4.3,35,—
L "128",a: PLOT v-s,VAL "“1@3": p DRAW 32,8: DRAU @,71: DRAW -33,
RAW UAL “i128-.,a: PLOT x.,a: DRAW ™ 2: PLOT 8@,32: DRAU 16,6 BoR =2
G.m+m: DRAW a,q-s: DRAW -q,9: PL 2 TO & STEP 2. PLOT 2¥N+95,N+40:
OT VAL *24@",a: DRAW -UAL “32".m NEXT n: PLOT 80,103: DRAG 16 i
: DRAW a,URL "119": DRAW u,u 2: FOR n=4 TOD 16 STEP 4: PLOT n+
111@ _LET p=w-s5: GO SUB f: GO SUP 35,87 -n- NEXT n: IF x$(il="6" TH
€: IF n>bxv THEN RETURMN _ EN GO TO 1810

111S IF b%«<>"7" THEN LET p=w: GO 1410 PLOT 248,8: DRAW -80,48: FO
SUB d: GO TO 11ée6 R n=2 TC & STEP 2: PLOT -2:h3+1E9
1120 LET c=s5: LET pP=m+b: GO SUB ;N+48: NEXT n: PLOT 248,175: DRR
b i -88,-88: FOR n=4 TO 16 STEP 4-
1151 CLS : PLOT w,m+h: DRAW VAL PLOT AS9-n,87-n: NEXT n

o inPLOT v, UAL "1@83": DRAW 3430 LET p=w-s: GO SUB f: GO SUB
VAL 159" ,a: PLOT x,a: DRAW o, UR 2: IF n>bsv THEN RETURN i
T oon: DRAY a,q-s: DRAW -q.,9: F 1458 IF bec>"7" THEN LET paw: GO ,
LOT VAL "24@",a: DRAW a,uAL 1687 "sSUB d: GO TO VAL 140"

. DRAW L, L 1430 LET c=s: LET p=w-b: GO SUB .
1160 GO SUB f: GO SUB e€: IF ni>bx i

¥ THEN RETURN 145@ CLS

1168 IF b$<>"8" THEN LET p=u-S: 31451 PLOT 15,0: DRAW @,187: DRAW
GO_SUB d4: GO TO UAL "i1is5e” -8,8: PLOT 16,32: DRAW B4,0: DR
117@& GO SUB 9: PRAUSE j: CLS : RE AW @,71: DRAW -HB4,@: PLOT 88,32
TURN CRAW 16,8: FOR n=2 TO 8 STEP 2

1221 CLS : PLOT 15,@: DRAW &4.32 pOT 230+96,n+4@: NEXT n: PLOT
ta DR _N=2 TO & STEP 2: PLOT 2N+ 5. 103: DRAW 16,-16: FOR h=4 TO
g@.,0+02: NEXT n: PLOT 230,8: DRA J5'STEP 4: PLOT 96#n,87-n: NENT
Hap64432: FOR n=2 TO 8 STEP 2: P 17 TrE yxg(i)="6" THEN GO TO 1660
LY —BERTE PR f 30 NNRY n T RLOY ~PredfaRaddilale . THENNE LT 0 1880
Erd7S: DRAW 72, -72: FOR n=4 70 1 5 n=p To & STEP 2: PLOT -2zn3+159
5 STEP _4: PLOT 80@4+n,1@83-n: NEXT ;N+4B: NEXT n: PLOT 247,175: DRA

n: PLOT 248,175: DRAW -72,-72: : Ly -8, -88: FOR n=4 TDO 18 STEP 4-
FOR n=4 TO 16 STEP 4: PLOT 175-n PLOT AS9-n,87-n: NEXT n

+1B3=n: NEXT n 147@ GO SUB f: GO SUB e: IF nybs
1288 PRINT AT L+k,L+k; "CONTINUE" v THEN RETURN 2

AT x-5,1+k; "FORWARDS" 1472 IF b%<>"S" RBND b3%:>"7" THEHN
1214 LET p=w-s: GO SUB §f: GO SUE LET P=w-5: GD SUB d: GD TO VAL

£: IF n>bsv THEN RETURN 14580 &
1215 IF b%<¢»" 7" THEN GO SUB d: & 1475 IF bE<>"7" THEMN GO SUR iz T
O TO VAL "“i281" SUSE

iZ23@ LET p=m+b: LET c=a: GO SUB 1478 IF b$<>"S" THEN LFT c=a: LE
h: RETURM T P=m+5: GO SUB h

i3@l CLS : PLOT 248,0: DRAW -32, 14532 RETURN

18: DRAW 2,119: DRAW 40.,40: PLOT is@i1 cLs - PLOT u+l,m+m: DRAL k=
2@7,32: DRAW -32.,0: DRAW @,71: U,a: PLOT u+l,UaL “1a3": DRAW kK :
DRAW 32,08: PLOT 175,32: DRAW -16 H,8: PLOT x.,a: DRAW m+m,m: DRAL

28: FOR n=2 TO & STEP 2: PLOT -2 3 uAL "11a": DRAW —w,uv: PLOT uAL
¥N+159,n+39: NEXT n: PLOT 175,18 240 ,3: DRAW -UAL "327,m: DROL

3: DRAW -16,-16: FOR n=4 TO 16 S =, VAL "119": DRAW uv,u
TEP 4: PLOT 159-n,87-n: NEXT n: .51@ LET p=w-s: GO SUB f: @0 sSugE
IF X%(i)="6" THEMN GQ TO 14082

e
r

g: IF n>biv THEN RETURMN
131@ PLOT 15,@: DRAW B80,48: FOR 1518 IF bg<3>“2?" THEN LET p=w: GO
=2 TO 8 STEP 2: PLOT 23:n+96.n+4 SUB d4: &0 TO VAL Tisea”
@: NEXT n: PLOT 8,17S: DRAW 88, - 1550 LET C=s: LET p=w-b: G0 SUB
Z&: FOR n=4 TO 16 STEP 4: PLOT'n &
+36,87-n: NEXT n 1581 CLS : PLOT m,m+m: DRAL ual
132 LE7T p=w-s: GO SUB f: GO SUE 234" ,a: PLOT m,UAL “135": DRAW
€: IF n>b¥v THEN RETURN VAL "224",a: PLOT x.,a: DRAW a,Unl
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L "167": DRAW —-L,Ll: PLOT VUAL Y24
. 8: ERRU a.URL "167": DRAW L, L
1568 GO SUB : GD 8uUB e: IF n b=

1565 IF b%<>"8" AND b%:>"S" THEH
LET P=u~5: GO SUB d4d: GO TO VAL

15504

1578 GO SUB g9: PHUEE J RETURN
15@1 GO TO VAL "i13pD@

1618 LET p=w-=5: GO EUB F: GO SUE
1§ig T b 1 e aromn

is iy Vi ET =w: GC
SUB d: GO TO VAL "i1600" i

1828 LET c=s: LET p=w-b: &GO SUB

i65@ GO TO VAL "iz3sa" ;
158688 GO SUBnﬁ: GO SUB e: IF n>bs

1665 IF b%<>"7" AND b%$<>"8" AND
LE<3"E" THEN GO TOD VAL "168sa”
15;3 IF b$=”?; THEN LET p=n+s: &

TU
igg8@ IF bg$="8" OR 5—"5" THEN GG
: RN

“12?",a: PLOT o,UAL "119": DR
VAL “127".,a: PLOT x.a: DRAW UE?
w+k: DRAW d,v+x: DRAL -UAL 48
g+L: PLOT UVAL 248" ,a: DRAW -—-URL
48" ,w+k: DRAW a,VAL "aB“™: DRAL
pv+l,e+l: IF :}g THEN RETURN

Rade ¢ RINT AT L+b.,Ll+t;
DERAD ENDY ;AT m-b,x-k;"Back to %
e ;AT m+5.x—a;"STHRT": PRUSE b=

gBBEF_b$iE"?" THEN GO SUEBE UAL

28@1 CLS : PLOT a,m+m: DRAW VAL
"2858",a: PLOT E,UHL *135": DRAL
VAL "285'",a: PRINT AT Lk, L+t; P
ASSAGE"; AT B-k. EGb; ‘WALL ™

2205 LET p=w-b: GO SUB f
2gea IF b$="7" THEN GO TO UAL "&
2@13 PRINT AT w,x-k; "TURN"; AT w,
—b; "BRACK"“;AT w+s L +t; “Press "; (
Ia'll HND b5=ll5la’ + i‘lsl. QND b o | B . '=
. PAUSE a: IF INKEY%$<>"5" AND bl
="8" 0OR INKEY%$<>"8"™ BND b%="5 T
HEN CLS : GO TO VAL “2821°
2015 PRINT AT w,X-kK;" “CAT w,
wek; " ;AT wis, L+t
FAUSE b#x: PRINT AT w-s,m; " "D"; 5
T w,m; ("F" AND b&="8")+("E"_AND
bg="8"5: PRAUSE bsx: CLS : RETURN
Z@2@ PRINT AT wis, L+t; "TRY AGAIN
“. PAUSE b¥x: CLS : RETURN
320@ PRINT AT w,b*t; "WUHICH"; AT w
,w-b;'UHYﬂ“‘RT WS, b*t,"Press"jP
T W+s ;W — b,'s or a : FOR n== TO
bEv: IF INKEY$<>“" THEN GO TO U
AL “3asa"
=a1@d NEXT n
3228 PRINT AT X.,L+k; IN ;e R
T m,L+k; "O";AT m+s, L+k; "B": PAUS
E b¥x: PRINT AT k+t,x-k; "TOD SLO
HIY:AT Lab,m-b; “The"; AT x-k,L+b;
INK k; “"GREEN GOBLIN";AT m-k,m-t%
; INK a;"“"sends you";AT x-b,L+b; "
EACK TO ' THE"; AT m-b, L+k; " START
*: PRUSE w+w: RETURN
3250 LET b$=INKEY$: IF b$="@" TH

Zr STOP
85 IF b$<>"'7" AND bBS£>7"8" ARAND
Ege¢x"EY THEN O TO 3006

LEPRECHAUN'S GOLD

S.n; ISV, AT w,n; {("KL" AND b$="8"
i (UMNT AND b$="S5")} . PAUSE L: PR
INT AT w-b,n; (" D" AND b§="8") +1
O " AND b$="S"Y:AT M-%.0;(" B
AP bE="8"1+("D " AND b$="5") ;AT
|‘<Jn; ‘l." E" AND b$=“6") +qu xn }-:!ND
Bg="5"1: PAUSE t: NEXT n: PRINT
5T w-b,n; i"'G”_AND b&="8") +("H °
SND b3="S"1,;AT w-s,n; ("I" AND k
=83 4 ("J " AND b= "8 )1;AT wW,n;
{"K™ AND_b$="8")1+("N_" AND b$="&
") PAUSE U: PRINT AT w-b,n;" '
5T w-s,n;" “;AT w,n;" ". RETURN
i=aa F’RINT AT p,o; "0 AT P+s ,m; "
G";AT p+b,m; "P"; AT p+INT PI, m;"
': "PAUSE w: PRINT AT p-s,m; “@"; A

T P.Em;"RY;AT P+5,m; "SY; AT p+b,m;
ShE .‘ AUSE w
4Ei@ F ¢=s THEM LET c=a: RETURN

482@ /PRINT AT p-s.,w;"T";AT p.a;"
";HT P+s ,m; " ' PHUSE w: EEL c=

RETURN
saaa PRINT AT p,m,“D“ AT p+3,m
“FEN RND bi"ﬁ")i‘["F" HND b$=“5
: PAUSE b¥x: RETURN
r@@a BORDER 4: FRINT AT 1,5; INE
AT 2
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-“I~3 e
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o
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zm'h-

tuptand send you back o
ar
@ LET d=URL "28@0@": LET e=
™ JLEFET Y Fadsd - LET g =LAl
: LET h=UAL "4808": LET .
"S@”": LET a=NOT d: LET s=58G
LET b=s+s: LET k=b+b: LET L=k+
ILET _m=L+L: LET o=m3k: LET q=0o
LET t=k+s: LET u=tzxl: LET w=
U: LET w=kst: LET x=txINT PI
15 PRINT "PRESS ANY KEY TO BECG
: PRAUSE @: CLS : INPUT “Enter
Fficulty Level (1 to 1@)*;z:
TC"PREPQRING HMAZE'": LET wyw=zZ 4%

e
ri
u
b=
FL
LI
Lo
g
ch
=
>1

X0 e
I L =

]

2 FJ']
L
o]
2]
L2

G

s

' MY NS e
-Bﬂ+ﬂb

g

! NK h T
-1; "C";AT w+s ,m-t; "B"; AT 16,21
INK 4;"0"; AT 1?,21,"0"'F1T ia,=

RINT AT 9,17; INK 4; FLASH
HSES‘"iﬂT 11,18; INK #; FL
“"You ‘ve";AT 12,19; "Found™™;
21;"the" ;AT 14.,28; INK &;"

PHUEE ig@d: PRINT AT 1.,5;"PR
1 T PLAY AGAIN": PRAUSE @: I
INKEY$="1" THEN CLS : GO TO g9

7399 STOP

adien

NG T
oy

o

(6@ PRINT RT w,l+b; " '";RT w SBRA LET XS-— :
T TR T T i|n+c\J.l_+b, e = ; : FOR i== TO y STEP
T w+s ,w-hb; "™ v pf—'IUSE w: R b: LET x%1i)=5TR$ INT fRND*INT F
ETURN I:: LET X%{i+s)=5TR% IN {RND*k +
:L“-_"i].. PRINT AT p,m;"0" ;AT p+s,.m; " INT PI}: X 1 {INT PI THEN GO ToO
T, AT p+b,m; "B : RETURN | VAL "aeaia"
ab@@ LET p=w-s: GO SUR VAL "S@@¢ S285 IF x${i-s5) <:"7" AND RND ¢UAL
T FOR n=im AND b$="8"1 +i(x RAND L “+4" THEN LET x%ii3+s)}="7"
£2="5"1! TO fw+il AHD Lb$="8") + 1 INT E@1@ NEXT i: RETURN
=T AND b%="5"} STEP (b$="8"1-(bs J3@83@ LDOAD “"mwmaze " "CODE USSR "a™ : ¢
i Tl | PRINT AT w=-b,n;"GH";AT w- L5 : QG TO cadd

o = =
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 VALUE thats

R | _qut_af. this-.woﬂd.
~50 GAMES ON ONE CASSETTE
DRAGON - L) (B a8 Spectrum "cwle':ﬁ.ﬂﬂl 'ORIC1 Zzx871 V=4 -

r-———--——_---——_————--

EXPRESS DELIVERY -

ORDER NOW

Mame

] | NG
systems ﬁjﬂw;_»;rgz?s,ﬂ

-Pri
Micro cﬂ'lllTﬂw:"

Eompbe :

- Masterfile s;.ccumas
i YES -Microdrive compatible!

Acclaimed as the definitive filing system for the 48K Spectrum —
MASTERFILE'S machine coded flexibility gives you 32K {max)
per file — 26 fiewds per record — up to 128 characters per field —
| multiple level searches for numeric or character comparisons
| data presentation in any one of 36 user-defined displays which
may be sequenced by any field — USER-BASIC for tailored
processing. ' .. _ the most comprehensive of the data-bases . . .
Sinclair User June 1983
With example file and detailed manual £15.00

Dravwmaster 5™

DRAWMASTER is the ultimate DRAW AND PAINT utility for
the Spectrum — compose your own HI-RES pictures with 8
direction 2 speed hand draw keys — fast fill — enlarge/reduce

facility for all or part of the screen plus all the Spectrum colours
| and attributes — over 50 commands in all
| With detailed instructions £6.95

Spectrum

DLAN ’iNcorce i

DLAN (‘dee-lan’) DISPLAY LAMGUAGE is a powerful machine
coded interpreter for generating DYNAMIC TEXTUAL DISPLAYS
for advertising and education — all commands are single letter or
symbol — with 4-way scroll of 11 type-faces through user-defined
windows.

With detailed manual £7.95
All pragrams marded 15t class by retuen
Prices include VAT and postage within
| Europe. SAE for full list.
Dept.(PSI} 15RousRoad, Buckhurst Hill,
Essex, IG9 6BL England 01504 0589

56

Please send me by return of post, Cassette 50 at £9.95
per tape. | enclose a cheqgue/postal order for

NPT made payable to I
i Cascade Games Ltd. I

Plaase debit £ 2

my I, No. A MV I

Address Ladt 3. 1 - B B J5K M y — g fal
SPECTRUM ORIC-1 X 81 VIC 20 |
I el — BBCA® DRAGON ATARI APPLE
» P L
-"Fom L ods 3] -ﬂ gascaga Faams Ltd., s l
i uite 4, 1-3 Haywra Crescent, Harrogate,
[ Country - T ade  North Yorkshire, HG1 5BG. England. |
Dealers & Stockists enquiries welcome. ®Bm*  Telephone: (0423) 504526. PS 2/84

machine code sort in
your Spectrum BASIC

ALL-SORT
simple to use
brilliant

£9:95

Write for literature & stockists:
Alan Firminger
171 Herne Hill, London SE24
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|

G L Maynard

CIRCUIT
SKETCH

his incredible program will  Electrolytic capacitor —'c
T allow Spectrum users to Fixed resistor —'r

make full uge of their Variable resistor — 7
machine’s high resclution PNP transistor — 't
graphics to form diagrams of Diode =g
electronic apparatus and either Inductor ]
SAVE the results on tape or Switch —'g
PRINT them out on the ZX Battery = o
Printer. An example of the Fuse —'f

resolution possible with this
listing is shown in Fig. 1, an
cutdated radio circuit.

DRAWING ON
EXPERIENCE

Other components could easily
be added should you require
them.

Once you have pressed a
certain key, the computer

CIRCUIT SKETCH
R R AR b e TR .

Turn on and tune in for
a bit of electronic
‘circuit training’.

R R W e e P S e |
requires other information as to
the nature of the component.
For example, information must
be given as to whether it is to
be drawn vertically or
horizentally; whether it should
be drawn from the positive or
negative end; whether a resistor
is variable or fixed, etc. Once a
component has been drawn,

vou can draw the interlinking
lines using the cursor keys, 5,
‘6, '7 and '# to draw a line left,
down, up or right respectively.
The computer will automatically
allow you to start drawing from
the other side of the component,
or in the case of a transistor,
from the collector.

GOING UP. ..

Components may be drawn
horizontally or vertically (except
the transistor), but the following
rules must be noted:

1 — Horizontal components are
drawn left to right.

2 — Vertical components are
drawn from the bottom to
the top.

3 — 1 you are drawing from left
to right, the component
must be horizontal.

When BUN, the user will be
asked to type in the numbers

corresponding to the INK and Ri R2 URi

Fig.l. An example of the resclution available with this program.
This circuit sketch is of an outdated radio circuit.

i R

au

PAPER colours required. An
initial point will also be asked
for: this is the point from which
the sketch is to begin from.

The drawing of the circuit
can then begin. To draw the
components, the key corres-
ponding to the first letter of the
component should be pressed. :
The following represents a list of ;f
components included in the
program:

3

4

] H 1
4 R{]

Non-polarised capacitor ~— 'c’ i_|_
Variable capacitor . =
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CIRCUIT SKETCH

4 — Transistors are drawn hori

zontal, beginning at the
base and ending up at the
collector.

5 — Variable components are
drawn from the central
arrow position and ter-
minate at the right or top
end.

The current plotting position is
always displayed; if you want to
draw accurately or PRINT in
component numbers or values
at a later stage, you would be

wise to note down the position
of each component.

You may not draw off the
screen; you will be stopped by
the contents of line 64.
However, you are allowed to
change the plotting position by
pressing the 'p’ key and stating
the co-ordinates of the new
position. The variable screen is
set to zero if further drawing
will result in the line going off
the screen.

Once the circuit has been
completed, you cam press the

Break key and, using PRINT,
mark in any additional script
onto the diagram. Should you
wish to SAVE the program, try
using the following:

SAVE “circuits” LINE 2

This will allow the program to
RUN automatically when re-
LOADed.

Should the thought of
playing around with electronic
circuits scare you to death, try
using it as a simple sketchpad.

OTE
1C1 1S TLD6
IC2 15 4620
1C3 15 4070
IC4 122716
ICE 15 TAL5373
1CH 15 TBOS
SCA1-E ARE TICZ06D
OR SIMILAR
01,2 ARE BCTB4L
Q310 ARE ZNI0Z
D1 15 1N 148
D28 ARE NS00

A circuit diagram that may get a little involved! 7

R30-35
23

MEUTRAL

LED1* [LED2*

i,

23

-

it
by

Lk
SEQUENCE SELECT

A e R ———— ]

B At L

e

@ ~ifm| o

HEY O

NEUTRAL ¢

= :

* DENOTES COMPONENTS ROT MOUNTED ON PCR
CHECK MANUFACTURERS DATA FOR TYPE USED
FOR PIN CONNECTIONS

REH
ZX SPECTRUM
2 IN

SUB EBBB
PRPER paper:
PLOT X,y

CLS

READ ug,u:
52 NEXT z
S5 DRATH

E‘Eae; L1 & ' 2

shtt,

BBB = TRT
Saea .,

CIRCUIT DIAGRAM SKETOH
@ G . MAYNARD
sPpaper;tinkT"
lgltﬁat

isgo
PLot

: INK ink

en= THEN O TO G4

S BND mFE="8" OR x=0

IR =175 RAHND ms="7"
: THEH

O
LET screen

FRINT GKEH 8:RT a.&;
PRINT CUER QAT @.@;x; -

BREL
THEHN

THEN

16:
TEO u

s5ea, s,
p "E"
3", 4000

CRTAR

z.b
LET scCreen=31
G0 TO 1@
-
LATH @, 21
BRTA &,1

- co-ordina
co-ordina
GD TO

‘oF wv"“;
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CIRCUIT SKETCH

...JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_IIII.III........

7 INPUT “electroluytic? (¥ N3 %
?gg: e Sup BB@E. IF z%="y" THEN

E Ziaa
aald INPUT “variable? (YsNY" ;Z%:
Egé sSUB Sg@a@: IF zE="y" THEN_GD.
TO

2ase
F k&="h" THEN DRRUW @.8: DR
aaig.IiE:SLET x=X+6: LET u=y-&:
PLOT ng% DggﬂTg 16 DRAW @, -B:
o T2 R a-Tu~ THEN DRAU -8,8: D
FAW 16.,@: LET y=y+6: LET x=X+8:
PLOT x.,uy:. DRAW -16,@: DRAU B8,8:
LBLo™IF he="h" THEN PLOT x-4,y-B
?asaﬁu 1553, DRAG @,-2: DRAL @,
2: DRAW -2,@: DRAU 2.@: PLOT X,y
20 TO 2815
i 2@ IF kg="v*' TﬁEN PLDT X-B,4y—-4
: DRAW 16,14 : DRAL
@: DRAY aé-e BRAN - pLoT x TG
31@9 INF‘UT ﬁ%gﬁ OoF heg first?v;z

2119 IF kS*“ " AND z$%="pos" THEN
DRAY ©.@: DRAW -16.1@: DRAW @.3:
DRAY 16 @ DRAN B;—ﬂ PLOT X,49+

&: DRRU —B @: DRAW 16.8: DRAW ©.
: DRAW ~15 @: DRAU @.,1:'DRAK 16

;gr DRAW —BJB: LET y= H+9 GD TO

21i2& IF $-“ 5 HNE Z%="neg" THEN
R : DR

R c HEL 2. 1:
DRAW 16.8: DRRH g2;1: DRAY -16;&
: PLOT x®,y+6: DRRAU -&;8: DRAY 16
+@: DRAW &.3: DRAW -1iIG6,8: DRAW &
+=2: DRAY @,3: DRAW &.@: LET u=y
+9: &0 7o 1@
2i3@ IF k%="h" BAND z$="pos™ THEN
DRAY @.5: DRAK @, -16: DRAW 3,0:
DRAU &,16: DRAW -2.8: PLOT %6,

y: DRAW &.&85: DRAW 2,-1i6: DRRAW 1.,
@: DRAU &,16: DRAW 1.@: DRAU @, -
16: DRAU @,8: LET x=x+8: GO TO 1

: PLOT x+6,y: DRAW @,8: DRAW @, -
16: DRAW 3.&: DRAW @.16: DRAW -5
,@: DRAW 2,@: DRAW @,-8: LET x=x

gggg INPUT “h or ¥7";Kk%: GO SUE

2588 INPUT “wvariable ? (Y/NI“,z &
: 0 SUB ceeae

2546 IF =%="uy'" THEN GO TO 270
251@ IF k$="h" THEN DRHU E 4. bR
4 : DREBY 2 @:

BRL 18.8@ H P = 8,
DRAY P Lata] P ﬁﬁﬁu 18,0
DRAW - @.4: ETF x=x+l1dn: 1@

ik
Ll
¥
L~
i
al
»
"
J
<
-
5
g
z
i
™
-
&
2
a

P

L

“ a4

DRAU @,.5. DRAU @, -16. DRAU &
Dnnu B 15 CRA -6,@: DRAWL 3
LET LET -x+q o0 TO
Szaa I xs—" i THEN DREL -3,
DRAU 3,3: nnn S, -=: DRRAI -5,
DRAN &.2: DRAL -i6.08: DRAU &.6-
DRAN 16,@: DRAU @, -6: DRAU @.3.

EEEBX;§EE+ LEI y= H+3‘ GO TO 1id
nr L LY

UB fase P npn";z%: GO 5

2518 Th BEmInEn "o TUEN CIRCLE g

‘&2 %0nAu 2, <4 L@

I e -
WUEBH0 HDD

-

3 &: DRAY 1,0: DRAL @
éiﬁ: DEAW 1 @: DRAL &, -1&8: DRAU

s DRAW —¢ DRAN @,1: DRAWL &
+=1: DRAUW hi 2. DARK 1.,@. DRAEV -
+,4: DRAW @&, E DRAW &6,4: LET x=x
+i@: LET 9“H+4 G0 TO 1@

nROU B I DRAW 1.@: DRAU @, -16 .

3R2@ IF z$="pnp" THEN CIRCLE Xx+6&
'8 nhu e, S48 BRAU 1:8. BRAu 8
iié R 24 3 oAy e, ~T6: Dh
@.3: DRAW &,-4: DRAU -&,4: DRAY
1,@: DRAW -1i.@: DRAW 2.-1: DPRAW
@,1: DREU B,Q: DREW &,4: LET X=X
+1@; LET y=Y¥d: =0 Tx 18

3@ TINPUT "h orf v ,z%: GO SuUB 2

2R0

3=1@ IF z$="h" THEN DRAU 2,@: DF
DRAW -2.,@: DRAW 7.@,F

ﬂ? ?ﬁa PIE @: DRAU 7.@, RI: pRAG

a @: LFT x=x+21: f0 &
'“?“_THE“_&HRN a,e: DR

'BE?E_IF F 3
RH 'ﬁRQPI PRAY @,-2: DRREY B,7.F

& 2 aLET e L gy T X Gt il
G=9
4aaa’1npur e s Vo, r%: GO SUB

4@12 INPUT AT @.@;"cathode ()
r anode (al f:rsta';hs GO SUB

oo

tese IF z§="h" AND k&="c" THEN

RAW ©,6: DRAW @,-12: DRAY @,6:

RAW 7.-6: DRAW @,12: DRAW -7, -&:
BRAY 7.&: DRAU @, -6: LET X=X+7:
_Bo ia :

¢aaa IF Z%="h" AND k&="a" THEN

RAU ©,6: DRAW @,-12: DRAW 7,E&:
RAW -7,5: DRAW 7,-6: DRAU @,8:
RAU @,-12: DRAW @,6: LET x=x47:

Lo ;o

WUG

4@4@d IF zZS=""w" @QND EkgF="c" THEN D

R S.8: DRREW -12.8: DRARW &,@: D

RAL -6.7: DRAK iz2,&: DRAW -B, -7:
PRERW B6,7: PRAW -6.8: LET uy=4y+7:
GO TO 18

405@ IF zZ$="v" AND k&="a" THEN D

REW &.8: DRAW -12.,8: DRRJY 6,7:

RAW 6,-7: DRAY -6.7: DRAW —5,@.
DRAU 1213; DRAW —-6.@: LET y=y+7:

SEad INPUY “"h or vw";z%: GO SUB &

551@ INPUT “pos orFf neg fifrsi k&
: @0 SUBE SRR

S52@ IF zs="v" RAND ks="pos" THEN
DRAW -7,@: DREBR 14.,.8: PLOT X.,4+
H : PRAW -6,@: DRAW 3,8

o+

= X - -

: DRAY -7,@: DRAW 14.@: DRAW =7

G54 IF zaoth AN kae

== - . BE '] !:“ c'Su THEH
DRAW @,7: DRAW @, -14: ELDT X +3,

Y: DPRAW 2.2: DRAAY &, -5: DRAW 2.3

¢ T =2: 20 TO i@

S56@ IF z$="h" AND k$="neg" THEN
DRAY 2,3: DRSS @;,-8: PLOT x+3,y

% DRAW &, -7F: DRAL &, 1¢ DRAL &

: LET x=xeld: G2 TQ 19 il
u@@a INPUT "h or v?";k%: GO SUB
S818 IF k$="h" THEN DRAU 14,7: L
ET x=x+3id4: PLOT x

SR0R IF Ke=rve THEN DRAL_7,14: L
ET w=y+id: DLDT X,w: GO

Egg@ INPUT “h Orv¥ 7" K&: GG EUE &
&
5512 IF K&s="h" THEN DRRAW 2,4: DR
5 8,-8: DRAY 1,0: DRAW ©,8: DR~
] 1,8: DRAVY @,-8: DRAW 1,80: DRRARW
@.68: DREY 182.0: DRAL @,-5: DRAL
-i@,@: DRAW 10,9: DRAW ©,4: LET
X=X+13: GO TO 18
Eﬁaﬂ IF kE="v" THEN DRRL 4.,02: DR
-3 . RDRQ“ 2,31: DRAW B,B:DDRH
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bat flying about trying to

secure some moths for your
supper. Movement is made via
the four ‘arrow’ keys on the
Spectrum, and to'make a catch
vou have to place the centre of
the bat character directly over
the moth. To make it just that
little bit more difficult, the moth
moves totally at random.

Because your bat cannot fly
in bright light, the moth can
escape you by flying into the
lighted window in the top left-
hand corner of the screen. All
you have to do is to trap the
moth before it gets there! The
game ends when you have
attempted to catch ten moths,
although there is a bonus if you
manage to catch all ten.

I n this program, you are a

HOLY BAT-CATCHER!

Initialisation of the graphies is
done in lines 2230 to 2250. This
leads straight into the
instruction page which is
completed by lines 2300 to
3030. This last section is not
repeated when you play
subsequent games after your
first. The main program begins
with line 50 which calls the
subroutine to print the screen
display, followed by lines 90 to
120 which initialise the screen
co-ordinates for the bat and the
moth. Lines 200 to 300 are a
loop which constantly moves the
position of the moth, and if the
right keys are pressed this
section of the program actually
moves the bat.

Let this 16K program
drive you batty!

The conditional statements
for the moth make sure that it
stays within the screen area and
also reverse its direction should
it get too near to the edge. The
moth is moved 'dx’ and 'dy’
across and up the screen, but it
is not incremented on each pass
of the loop. It is the RND value
in lines 230 and 240 which look
alter this latter task, and it is
this which gives the moth its
random movement.

The conditional statements
for the bat read the keyboard,
keep the bat on the screen and
also ensure that it will not move
into the area of the window.
Line 320 detects a caught moth
and moves on to the scoring
section of the program. Lines
330 to 350 detect the moth in
the vicinity of the window, and
once there it is automatically
drawn into the window, the
moth's home score is updated
and a new moth appears down
in the bottom right-hand area of
the screen.

Scoring is carried out from
lines 370 to 520. This includes a
‘high score’ routine, and offers
you a bonus 'go’ if you
managed to catch ten moths out
of ten. This invitation comes
courtesy of lines 530 to 580.

FLYING TONIGHT

The REM at line 20 indicates
which lines need letters typed in
the graphics mode. Lines 250
and 260 use keyboard graphics
and it is important that you get*
four blanks at the end of each
string.

Line 3400 looks the most
complicated. However, if you
decide that you don't want to
put a title or instructions in your
listing, you could always re-
write line 2400 to read:

2400 RETURN

and omit all from thereon.

60
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S REM
1@ REM
11 REM
28 REM

EEEFEFFFINFEEEEF % 2
BRATS by C. N Gﬂﬂﬂﬁi****
;;if?***ig;;i;l*i*il**i
ines 2. 78,
B® the letters to be 5rin{§daa§§
those letters in GRAPHICS mode
3@ RANDOMIZE : CLS : BORDER 1
LEE EEEEE:SBG sSuB 22ea
R o S LET T =8:
ET ET=0: LET MO-@ e
5@ GO sSuUB 2858
9@ LET xx=16: LET yy=20
1808 LET y=124+INT (RNDx5}:
=@: IF RND2>.4 THEN LET X=31
128 LET dX=1: LET dy=1
19@¢ REM MHMOUE MOTH
2080 LET dxX=[1{x=8)—-{x=31) +dx # (x>
d AND X {31))
21@ LET dy={(y=8)-(y=20) +duziy>

AND Y <28@)
FPAPER "'S+1% (X ¢

228 PRINT AT u,X;
8 AND Y<8);'" "

230 IF RND>.6 THEN LET xX=x+dx

24@ IF RND>.5 THEN LET 4Y=u+dy

25@ PRINT AT Y.xX; PAPER S+1#%(X¢
7 AND Y <7); A"

26@ REM MOUE BAT g

S7@ PRINT AT Yy ,xXX; B

28 LET HQ=99+[{INREY5='B RND“
44 <2B) — (INKEY$="7" AND yu>8)) # (¥
¥>8 OR XX:8 OR INKEY%="6")

29@ LET Xx=xX+((INKEY%$="8" AND
¥x {29 —[INKEY$="5" RND XX+ ) £ 07
y>8 DR XX>5 OR INKEYS$="8")

3@@ PRINT AT uy,xx;: BCD

31@ REM MOTH CARTCH OR HOME

32 IF X=%XX+1 AND yYy=4yy THEN GO

E -
Tgﬁg?IF v ¢S5 AND X -8 THEN LET DX=
~1: LET DY=-1

S4ap IF X<:4a AND Y4 THEN GO SUB
sag@: LET MO=M0+1: PRINT AT 1,1

PRAPER 7, MO: IF MO=1@ THEN GO TO

IF X<d4d N> Y4 THEN GO T0 &

LET

RE T%O%ﬁEPHUGHT
REH H C
IF INKEYSs<:"'" THEN GO TOD 38

LET ET=ET+1: PRINT AT 21,5,
7; PRAPER 2, BRIGHT 1;" HMOTH
= CRAUGHT ";ET: FPAUSE 1@®: IF ET >
=1@ THEN GO TO 458
400 GO TO l1ee
418 REM #:END ROUND®E :
4290 LET TET=TET+ET: 1IF ET=18 AN
o HMO=90 THEM PRINT AT 15.0; PAPER
4d;" IT"S A GOOD NIGHT FOR HUNTZI
NG “,AT 17.,18; PRAPER 2; INK 7;
ERIGHT 1i; FLASH 1. CRRRY ON ":
IF IMKEYS<>"" THEHNH GO TO 420
453@ IF ET=1@ AND MO=@ THEN PRUS
E 4@0@: FOR H=1S TO 17 STERP 2: FO
R M= TO 31: FRINT BT H,.HM; PRPEFR
Sir s T NEXT M oNENE SR B TO 18
5]
48@ IF TET »HSC THEN LET HSC=TET
498 PAPER 4: CLS : PRINT AT S.&@
; PAPER 6&;" YOUR SCORE THAT ROU
HD WRS o TR ETF Y NS ERT
N ",HM0; " HMOTHS ESCRFED "

Se@d IF TET»1@ THEN PRINT AT 7.&
; PAPER 6;'" YOUR TOTRHL SCORE UWRA:
el ET.

51@ IF ET >H5C THEN LET HSC=ET
PRINT AT 1@.,6; PAPER 3, INK
HIGHEST SCORE 50 FAR ;
PRINT AT 12.,4;

"TWANT ANMOTHER GO 7]
PRESS ""¥Y"“egs TO CONTINUE
14,4," ""N""0 TO STOP OR ""C*""

Personal Software Spring '84

'S028 PRINT AT 16,8; "

TO NEXT GA
INKEY &="Y"
INKEY S="n"
INKEY $="¢C"

1@,18,; FLA
ERHEST RRE. S

ARQe"; AF 15.4;:" TO GO
ME I

548 IF INKEYS="Y"
THEN €CLS : GO TO 4@
S5@ IF INKEYS$S="N" OR
THEN GO TO S7a
S55 IF INEEY $="C" OR

CLS : FOR N=@ TO 21 STEP =
M=& TO 31 STEP &: PRINT AT
CBGOE L HEXT R HEXYT N
PRINT AT 1@,4; INK 7; PARPER
BRIGHT 1; FLASH 1;'" BYE BY
;AT 14,12; PAPER 2;
MIMD THE UBMPIRES '

28368 REM WINDOU
Z@5@ LET Bs=" -
2068 LET Bf=" “
227® FOR N=2 TO 7: FOR M= TO 7:
PRINT AT MH,M; PAPER 6;" "
2P8B NEXT HM: NEXT N: FOR N=@ TO
3: PRINT AT N,®; PAPER 6;B%: NEX
T N: FOR N=@ TO 3 STEP 3: PRINT
RT N,®; PAPER S;A%: NEXT N
ZP9® RETURM
2208 REM #:iMOTHz:#
CATA 8,36, 102

INUVERSE
GO TO S

»>»*»BRT ¢ < <
2 DATAH 8.28,62,653,127,231,195%
8.36,68.60,24 255,255,255, 126
S6,124 ,252,254 ,231,195,1
EM HBERFORM GRAPHICSHRR
N=R'TRe 3: FOR M=2 TO 7.
POKE USSR CHRY$ (N+CODE
NEXT HM: NEXT N
N=BG TO 21 STEF 2: FOR i
PRINT AT N, M; I

STEP 4:
(RND£3) ; "BCD™: NEXT M:

INK @;

': PRUSE @:
2,18; PARAPER 2;
FLASH 1. " B & T =

2888 PRINT AT 4. " ¥YOU ARE A BFR
T HUNTING HMOTHS wENEOR  SUPPER

=29e@ PRINT AT &.a;" THE BRT
ERIEESHEIH KEYS NS " nhtmsn T

3808 PRINT AT 8.8," THE MOTH IS
CRAUGHT UWHEN THE “ " "BHT IS CENTRAH
LY QRER . IT'
=818 PRINT RT 1@,e;" THE HMOTH IS
SAFE IN THE YELLOU " ""BRERA OF T
HE LIGHTED WINDOW™ " THE BRT CRHM
NOT G0 HERE™
THE GAME EM
“"“HOME™" " 0OR

27@8@ PRINT AT
7; BRIGHT 1:

e

IS M
Do 8"

OS5 WITH 1& MOTHS " "
R CcAUGHT
=038 PRINT AT 15.,8; "
ER"™ TO CONTINUE :

: RETURMN
S486@ LET Kg="
i

PRESS "™"ENT
FRUSE ©: CLS

3418 RETURN
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W LOTUS-SO

BULL TABLES

b, Rine lives
candyman

TX SPECTRLUM
16K o I

[N

: g 5 years
LORD HARRY to
& Genius
LADY HARRIET
: owls any
Kempston-type joystick or ; il bR k I spectrum
keyboard : o
100% machine code. Special SHOOT EM UP %
animated cartoon graphics. Eggs fall on parachutes, watch Graphics  simulation of the Fun-time educational game.
Unigque change screens them hatch Mutant Birds. popular game of bowls. Watch Full feature arithmetic. Do your
features. Avoid the vicious Fiendish Hawks, Laser, Missiles. the ball swerve towards the sums quickly or the bull will
dogs, find the hidden exit and 100% machine code. Progres- jack. But have you chosen the escape. Also—Nine Lives
escape. (5 star review). sive levels. weight and angle correctly? Candyman.
ALL CASSETTES AT ONLY £5:50 EACH, INCLUDING FIRST CLASS POST & PACKING
o e e . -
: Send cheque/postal order to: I See our games and much more at
| LOTUS-SOFT, 43 MAES ROAD, LLANGENNECH, LLANELLI, DYFED SA14 8UH I | POSI-TRON COMPUTING
N M e o S L R S B LORD HARRY Please | 3 STEPNEY ARCADE
: HAWKS Tick 1 | LLANELLI (05542) 59624
D AQOIBEE -....ooeinsnencintnanse s, ggﬂlﬁ.mss ! | And at REGAL SOFTWARE, GILLINGHAM
T B ket o e T e R T 1 GAMES CENTRE, LONDON
R e RS e S e - and other good retail outlets
S SRS R R D R e S e T ) Total Enclosed |:| 1
: (BLOCK CAP|TAL5 PLEASE) : TRADE ENQUIRIES WELCOME
S e e e T A e e S R e e H
Y |
. | ZX81 - FORTH ROM
with multi-tasking
Football Manager |
Designed by Kevin Toms
Runs more than 10 tasks at once. Schedule tasks
Some of the_ features of_!he e, to run from 50 times per second to once a year. Ideal
* Matches in 3D graphics for control purposes. Three times faster than f
* Transter marketf * Promotion and oak iy p : ROECS:; 0} g T’ e ]
relegation x FA. Cup matches * - ut fig compatible. Available as a fn'—;!_—
Injury problems * Full league yourself’ EPROM, with an extensive manual for £25
tables * Four Divisions ‘ K./ plus VAT. Some ready-converted ZX81's available.
: * Pick your own team
for each match. « As 1
- many seasons as you
; like * Managerial
rating * 7 skill levels Coming Soon!
i * Save game facility. :
FORTH-1/O cartridge for Spectrum £58 plus VAT.
/ * 7X81 Chart Ask for details
Im Home Computing Weekly
1.8.83 and 111/83.
Comments about the game from press and our cusiomars.
FOOTBALL MAMAGER is the best game | hova yat seen on the
Spechurn and my parsonc| favourite of all ihe games onany micro . Ta the ardinary &
,/ IR oM Gy o e GG i o0 e o S MG e o e David Husband
sHCk men runn '\.gr'_‘u:undnﬂ |:.HH::t s"?:hﬂg :Ie-lfn ::l:lscmr_:l?l I ks @ compulsive
B e w Ba Sz e e R i, Mg g encre 2 Gorleston Road, Branksome,
ROme  RanG: 1V (oo D iy S a0 Kcitee GEmeL, edalnl closseys e Poole BH12 1NW
From software stockists nationwide, inc G2 WHSMITH /) i teres | Telephone: 0202 302385
Pricos. Ennclmmlal £6.95 L e A el AL T Doclonl F T S 0t e S § B o ST el
e J“‘:C"""B“"“’ your r:.::n:ggn :;E;i?'éﬁﬁé‘ﬂa
‘Eh’q.lh‘\lhf):.'lHﬁHl-gél[ our address.
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Bill Welch

3D NOUGHTS
AND CROSSE

3D NOUGHTS AND CROSSES
R T P R L

!

Add a new
dimension to this
old game in 48K.

a skill level, then draws the
board and asks if you want to
go tirst. The computer plays the
'K’ and you play the 'O'. Any
row of three will count; some of
them are hard to spot at

first, but you'll soon get the

spaces on each level are
numbered from one to nine.

his is a game played on a
T:::ub]r;al 'board’ containing
27 spaces, any one of

which can be filled with a
nought or a cross. The board is
represented on the screen by

The object of the game is not to
make the first row of three —
that is too easy for the player
who goes first — but to make

three conventional noughts and
crosses boards placed one
above the other. The levels are
labelled A, B and C and the

more complete rows than your
cpponent, the computer.

When the program is RUN,
the computer asks you to choose

hang of it. There are 49
possible rows. Examples: Al,
Bl and Cl make a row, and so P

Personal Software Spring '84
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3D NOUGHTS AND CROSSES

do Al, B5 and C9. If you
change your mind haltway"
through entering a move, press
any obviously wrong key and
you will be able to start your
entry again.

In between each move the
computer checks through all the
possible rows and counts any
completed ones by making an
audible blip. The blip is higher
for the computer’s rows than for
yours, so you can listen to your
progress.

The computer iz hard to
beat at first, especially at level
three, but it can be done,
especially if you go first! Why
not try to improve the
computer's game? You can see
how its strategy is organised by
reading the program notes and
you could, for example, change
the order in which it checks for
almost complete rows by
changing the order of the
numbers 1-49 in the DATA
statermnents at lines 1060- 1080.

VARIABLES

To save on memory use, most of
the variables are only
temporary, and are used for
different purposes in different
parts of the program. These are

the variables which have a
single constant use:

MEMORY
As listed, this program will not
run on a 16K machine — it uses

more than 8,300 bytes.
However, it could be
compressed for a 16K machine
by omitting the REM statements
and perhaps using some of the
standard Sinclair memory

" saving methods. For example,

numbers can be referred to
using the VAL functioh, eg,
PRINT AT VAL"22" VAL"2",
and so on. Again, some of the
lines can be run together with
the use of colons.

PROGRAM NOTES

Line 5 Calls the instructions
subroutine at line 9900,

Line 20-70 Define the 'X' and
'O’ graphics characters. This
short routine, with the
appropriate DATA statements,
can be used to define any
number of characters up to the
maximum of 21.

Line 80-90 Initialise the arrays
a() and b{), and the move

a%$
al)
b()

was requested.
the board.

rows of three.
level

posn

— Contains the character of the key last pressed when an input
— An array containing one element for each of the 27 spaces on
— An array containing one element for each of the 49 possible

— The skill level which has been selected.
— The number of the element of a{) corresponding to the move

which has been selected by you or the computer.

go
m

— The number of moves which have been made.
— An indicator of whose turn it is to move.

Other variables used are: g, {, a, b, p, q, t and no.

counter, and set the screen
attributes for the game.

Line 95 PCOKE 236588 seis
Caps Lock at capitals, which
simplifies mug-trapping. POKE
23659, 1 allows you to PRINT AT
line 22.

Line 100-175 Set up the board.

Lines 180-198 Set who is to go
first. Line 190 calls an

INKEY$ subroutine at line

9500 which stores the key
pressed in a%. Note line 194; the
effect of the commas after a
PRINT AT statement is to blank
out hall a line per comma in the
current PAPER colour. m is set
to zero when it is the computer's
move, and one when it is your
move. If the computer is to go
tirst, the program jumps to
1000,

Lines 200-350 Ask for your
move, and mug-trap the results
(again returned in a%$). An
acceptable move is turned inio
a number from one to 27 and
stored in the variable, posn, for
use later when displaying the
move on the screen. The
corresponding element of array
al) is checked to see if it is
empty; if it is, a four is inserted.
(Four is used for human's
moves, and one for the
computer's moves.) The
program then jumps to line

Lines 1000-7910 These are
used for the computer's moves.

Line 1005 Lets you know that
the computer is working cut its
move, Alter each stage of

Your FE L

§ FUEL L £
X R M 2 x 2 \"-. X e N i
ey T =
& + \‘2‘ N B = i R Lave
PN ] e NS <
s Linas
i \\ = \ 3 Press o "\‘_“_& S
= 4N DN A Levet AR ND
g I have
S 1 - - T T 4
y Mg o N N\ © Linas.
» T then -y 6.7
< I | 5 R B e Tl
o o number i
PR - R kS 5; A Br B
(1 ~ 9
Screen illustrations from the program. 3D Moughts and Crosses.
— e —_——— e maa Se i h S
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3D NOUGHTS AND CROSSES

working, if the computer has
not found an acceptable move it
will add an extra full stop after
'I'M THINKING . . .* s0 that you
can see how hard it has had to
think!

Lines 1010-1025 1If the centre
space is empty, the computer will

always choose to go there. The

centre space corresponds to
element 14 in array a{). Once a
move has been chosen, the
computer always jumps to line
8000. 1i the centre space has
already been filled, the
computer will move on to line
1030.

Line 1030 At skill level cne,
the computer skips the rest of its
strategy and jumps to a routine
at line 7000 which generates a
random move.

Lines 1060-1080 Contain
DATA which tells the computer
the order in which it is to scan
array b() for the next steps in its
strategy.

Line 1105 At skill level two,
the computer skips the next two
steps of its strategy.

Lines 1110-1135 Each element
of array b() contains the sum of
the numbers held in three
elements of array a()
corresponding to a row ot three
spaces on the board. For
example, a(l) plus a(2) plus
al(3) corresponds to the state of
the row form the top far left of
the board (space Al) to the top
far right (space A3). This total
is stored in one of the elements
of array b(). In this section of
the program, the computer
checks through array bf)
locking for the number '8,
which represents a row on the
board containing two 'O's and
an empty space. It the computer
finds such a row, it jumps to a
routine at line 7500 which will
identify the empty space so that
the computer can put an 'X'
there to block your row.

Lines 1140-1175 [f you are not
in a position to complete a row
next move, the computer checks
through array b() again, this
time locking for the number ‘2.
This corresponds to a row on

- o

the board containing two Xs
and a blank space. If such a
row is found, the computer
again jumps to line 7500 so that
it can identify the empty space
and complete a row of Xs.

Lines 1180-2010 Failing these,
the computer looks for a row
containing two blank spaces
and cone X. If it finds one, it will
inset another X, threatening to

complete a row on its next move.

Lines 2015-2055 If the
computer can find none & these
possibilities, it will check array
a() in the order given in'the
DATA statement in line 2055 to
see of any of the centre face or
corner spaces are empty. It will
make its move in the first one it
finds. Plenty of space isdett
between lines 2055 and 7000 to
insert more checks it you want
to elaborate on the computer's
strategy.

Lines 7000-7030 Generate a
random move in any empty
space on the board.

Lines 7500-7800 Contain a
routine used by the computer to
find which of the spaces, 1n a
line it has identified in one of its
scans of array b(), is empty. On
exiting from this routine, the
temporary variable, a indicates
the appropriate empty element
in array a().

Lines 7900 Puts the comuter’s
move into array a() and also
into the variable, posn, for later
use when displaying the move.

Lines 8000-8080 Find the
correct screen address for the
selected move and print an ‘X’
or 'O, as appropriate. The 'O
is a Graphics A and the 'X' is a
Graphics B. The selected move
is also displayed at the bottom
of the screen.

Lines 8500-8745 Scan through
array a() in all the combinations
of three elements which
correspond to a row of three on
the board. In each case the sum
of the three elements is stored
in an element of array b() by
means of a subroutine at line
9600, The temporary variable,
a, is given the value 9600 to

shorten the repeated calls to this
subroutine.

Lines 8750-8770 Increase the
- move counter by one and check
for the end of the game.

Line 8810 Blanks out the
message line at the bottom of
the screen.

Lines 8220 If m is one, it
becomes zero; it zero, it
becomes one. This indicates
whether it is your move or the
computer’s. This neat line was
borrowed from J.A. Enness's
program, Squareology, in ZX
Computing, Summer 1982,

Line 8830 Jumps to line 1000 it
it is the computer’'s move next,
or line 200 if it is your move
next. -

Lines 9000-9050 When the
game iz over, this routine
counts the completed rows of
Os and Xs by scanning array

b().
Lines 9200-9480 Display the

final score and suitable
messages, with jubilant or
ctherwise sound effects. (Room
for improvement here, if you're
interested.) You are asked if you
want to play again. After the
POKE:s in line 95, it you break
into direct command mode
without POKE 236592 (line
9460} you will get a very
strange screen display!

Lines 9500-9540 Contain an
INKEY% subroutine which waits
for a key to be pressed, and
stores the result in a § for
return.

Lines 9600-9640 Contain the
subroutine used by the section
of the program starting at line
8500. After each move, it stores
the state of each possible row cf
three in an element of array b().
It gives a low blip when it finds
a row of Os, and a higher one
when it finds a row of Xs. It
keeps guite about mixed or
empty lines.

Lines 9900-9995 Contain the
subroutine which displays the
instructions and sets the skill
level.
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THEN LET posn=t:
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.5,13,23,11,37,1%9

LET posn=INT (RND327) +1
IF aiposn) =8 THEN LET aipos
GC TO s8ed

]
- .GESElg: GO TO 7o2d

LET a=@

5 IF t«1@ THEW FOR p=t
8 STEFR 9

75415 IF t>9 AND
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- 3D NOUGHTS AND CROSSES

& AND t>12))+i((t+23 AND t3»1S5!: F B71@ LET q=ail1) +a i14) +a (27)
O] p=q TO q+7 STERP 3 871S 50 SUBR a
752@ IF t>18 BND t 22 THEMN LET g 3728 LET q9=a(3) +a iid) +a (25)
={t-19) 33 3+1 FOR p=q TO q+2 2725 G0D 5UB a
753@_ IF 127 AND t 31 THEN LET Q 873& LET 49=a17) +a2 il4) +a i21)
=t-27: FOR p=q TO a+24 STEP 12 S73S GO SUB a
j 7S48 IF t>x3@ AND t 34 THEN LET 9 3874@& LET q=a(32) +a (14) +a (19}
=({t-31) *3+1: FOR F=4a TO q+20 STE S745 GO SUB a
B 1@ 5758 REHM
i 755@ IF t>33 AND t <37 THEN LET q 5768 LET FOo=go+1
=l-27: FOR p=q TO 9112 3STEP & 27728 IF g0=27 THEN GO TO 9008
7568 IF t:>36 AND t<4a THEN LET o E&280@a REM
={t-37)323+3: FOR P=2..TO q+186 STE 5318 PRINT _RT 22,8, ,
- 89828 LET m=ABS (m-1)
O 75978 IF t>32 AND t<43 THEN LET 9 5858 GO TO 1980 - (808 AND m)
=(L-4@):9+1: FOR p=q TO 2+8 STEF C00@ REH NN a7 o
4 9@10 LET a=@: LET b=9
7308 IF 1:>42 AND t <46 THEN LET 7 9928 FOR f=1 TO 49
=({t-43139+3: FOR p=q TO q+4 STEE Sasa F b(f)=3 THEN LET a=a+l
2 234@ IF b(fi=12 THEMN LET b=b+1
759@ IF 1=46 THEMN FOR p=1 TO 27 QBSB;NEKT F
STEP 13 22ae 'REM BRI Ty
7888 IF t=47 THEN FOR p=3 TO 25 89218 PRINT AT 1,25; "You"; AT 3,25
STEFP 11 i "have"; AT 5,25;: b; AT Z.28;"Line"™
7818 IF t=48 THEN FOR p=7 TO 21 +{"s" AND begr1) ;" n
STERP 7 3220 PRINT AT 11.,25; "1 have" ;AT
7528 IF t=489 THEN FOR p=0 TO 19 13,85;a;AT 15,25 "Lline”+("s" AND
STERP S5 o uk S i L AR
7200 LET a=a+ip AND ia=0 AND 3 e 22838 IF a b THEN CO TD0 9320
1=83)): NEXT p S24@ IF b=a THEWN GO ToO Q43
72988 REH B Z25@ PRINT AT =22,8; "You win, cur
731@ LET o5 se it. Another game=?"
3002 REM S26@ BEEP 1,-12
SR1® IF m=0 THEMN A T s e =g 278 G0 TO 9433
(CODE "B“=({1 AND EN<1@) +(1 AND 2388 PRINT AT 22,8; FLASH 1; "I W
Pesn>18)); "-";po —-{S AND posns TN AGAIMY v ;
3} —1{9 AND posn>id) : 23I1@ PRINT " Bnother try,sucker?
2A3@ LET a=8-(7 AND posn <ia) + (> =
SQND pOosn>18) 9328 FOR g=1 TO S: FOR i=12 TO 3
Ze4@ LET no=pasn-{15 AaND a=18'-{ & STEP 19®: BEEP «BS,F: NEXT rF: H
S AND a=3) EXT g
S@Sa@ LET p=a+ (2 RARND N3+ (2 AND S3Z@d G0 TO 943G
no>5h 240@ PRINT AT 22.8; " i INUE
EDE@ LET q=p-a+8 RSE 1; "DRAW";
SB78 LET 9=9+(4 AND (no=3 OR no-= S41i@ PRINT Rncther game?"
5 OR no=81)+i8 AaND tho=3 0OR no=5 428 BEEFRP .5.2a
CR no=9})1} 8438 G0 sSUB g958a
3388 BEEP .21,35: PRINT INK 7.8 944@ IF ag<>"Y" ANMD ad<r"N" THEM
RIGHT 1;AT P.q; ("A" AOMND B=Lil4+("B SEEP .1,-24: GO TO 9430
" AND m ] 2458 PRINT RT 22,8, ,
SSaa SE=SDC 3456@ POKE 235593,2
e5es as= 9470 IF as="Y" THEN RUN
ESia p= 2480 FOR fF=12 TO 8 STEP -1: BEEPF
3515 q= B5,f: NEXT f: STOP
3528 & ug 2508 RE
8525 N P 8518 IF INKET%$<>"" THEN GO T as
84532 FOR p=1 TO 21 i@
55538 IF p=4 THEN LET p=18 3522 IF INKEYs$="" THEN CO TO asa
85490 IF p=13 THEN LET pP=19 a3
6545 LET q=a(p) +3 ip+3)+3 (p+61 o552
2558 G0 SUB a =543
8555 NEXT p IEaQ =
356@ FOR p=1 TQ 25 5TEP = 510 =q
3565 LET 9=a (P) +aip+1) +aip+2) SESQ Or q9q=3 THEN BEEP .0
857& GO SUB a 1,168+1712 AND gq=31
S57?5 HNEXT p 9538 LET b=b+21
358@ FOR p=1 7O 3 St4@ RETURN
2585 LET Q=a 1P} +a3 i +12) 3a (p +241) S9290@ REM
8598 GO SUB a3 2318 BORDER 4 - PAPER 4: INK @: F
8595 NEXT p LASH @&: BRIGHT @- CLS
S50® FOR p=1 TO 7 STEP 2 2928 PRINT AT @,3;, INUERSE 1;"3-
5605 LET 9=3(pP) +3 (P +1@) +a (p +22) D _NOUGHTS AND CROSSES™
56518 G0 SUB a 3938 PRINT ““"The aobject aof the
88515 NEXT p Jame is to coppieie as many |
3528 FOR p=7 TO 9 iNEes as you can. The computer
3525 LET _q=aip) +ai(p+6i +aip+1o) #ill also tryt" { d
853@ GO SUB a 394@ PRINT “"RALL straight Llines
6835 NEXT p count,whetherhorizontal,vertical
S464@ FOR p=3 TO 9 STEPFP 3 or diagonal.There are 49 possibh
£545 LET Q=a (p) +talp+8) +a lp +16) Le Llines."
8650 GD 5UB a 2958 PRINY '’ ‘"Choose a skill le
8655 NEXT p vel:-"""TRAB 4, "Press: 1 = dead =
5668 FOR p=1 TO 19 STEP 3 asy' ,TAB 11;"2 = hard”,TAB 11;"3
8665 LET gq=aip) +ailp+4) +a(p+8) = even harder'
85670 GO SuUB a 9960 BEEP .85.,40
8675 HEXT p 2978 GO SUB 9S5a@
8588 FOR p=3 TO 21 STEP 9 298@& IF as%<"1" OR a%>»"3" THEN BE
&568% LET A=a (pP) +a (p +2) +a (p +4.) EP .1,-24: G0 TO oarva
SE98 G0 SUB a S99d LET leve l =UAL as%
SB898 NEXT p 2995 CLS : RETURN
e — e R S — o ==
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his program differs a little
T bit from the normal ‘war

time' simulation games in
that the shells actually follow a
parabolic trajectory. The
equation used to work out their
motion is calculated in line 75
and simulates a projectile under
gravity.

WHAT GOES UP...

The initial velocity and angle of

projection can either be
selected by the player (mode x)
or by the computer (mode z).
The aim of the game is to
destroy the overhead aircraft,
launched ICBMs and the ICBM
base: the [CBMs and their base
must be destroyed using shells
and the aircraft should be
destroyed using rockets. The
game stops either after eight
cycles or if you accidentally
destroy an allied aircraft (you
can spot them because they're

Overhead excitement in
this war-time
simulation game with a
difference.

blue!).

Full instructions are
included in the program,
including when one can fire a
shell or a rocket. The program
occupies virtually all of the 16K
memory.

A VARIABLE
SITUATION

The variables used in this
prograr are:

i g — The number of game cycles.
+ + p — " The game mode.
g yi A At 8 — The score. £
¥ A e g ) r — The rocket drive. ",
g5 34 & v — The rocket control. 4
g W — The random element in the aircraft and ]
: drive. 1
y ¢ — The aircraft and ICBM drive. f' }
£ (x,v) — The shell trajectory pixels. g
‘ (g,m) — The shell trajectory co-ordinates. B |
- i Z — .The shell control. :
A U {V on
& N display) — The shell launch velocity.
Your rockets destroy the enemy plane — but your shells A — The shell launch angle.
missed the enemy missiles. The variables used in the program.

8
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Photeo courtesy of Rank Orﬁanimtinn.

Photo courtesy of Assoc

AIR RAIDERS

GO SUE 109
PAPER 6: INK 1
DIH i$(784): PRINT AT @,0; -

EORDER 4
PRINT INK 2;
AIR-RAID ":

FLASH 1,AT 1,21
: PRINT AT 4.,2; "De
troy the ICBM s and their

>
5€ with shells (Key S)";AT 5,2’
"CeESLroy eneryYy aircrart H;th
:hetls {S) and rockets (R)";AT
12,2; "Altlied aircraft are blue a
by BUSt Not be hit"
16 PAUSE 208: BORDER S
i8 PRINT INK Z2;RAT 16.6;
2Cl-0Wn Shell
ary, pPress (X)1";AT 2@.,2;"
ick Launch, press (Z} ™
19 PRUSE 268
28 LET s=@
25 LET g=@
38 IF INKETS="x"
S0 TDO &688
32 IF INKEY S="z"
GO TO 725
34 GO TO 12
48 LET wv=8
45 LET =8
S8 LET w=INT (RND%71
6@ FOR x=0 TO &@&
61 IF X442 AND Z=80 RND v =8 THE
PRINT INK ©®; PARAPER 7; FLASH 1
8,1;"FIRE S*;AT @.,&;"VU=";AT O
213 “oRT @14 "A=";AT @&,14;U;
S o R O i
78 IF z=©8 'THEN LET y=0
75 IF Z3>.5 RAND X-Z<3Z2 THEN LET
d=((X—=Z) s3] ¥ TAN (A¥P1L-/168) -(55+
ix=2) #{x-2)) A(UFVFCDS (AXxPI-/18567
+Cc0S (AFPIF1868))
76 IF %-Z2>3 RAhe Yi=.825 THEN G
J SuUB See
78 IF yYyi<=4 AND xXx-Z <32 AND Z>=1
THEN PLOT 8%(x-7zi ,4Q%yY
8@ LET r=P22-ZsX+2%V
. BS IF ¥ (38 AND x-v¥ <12 THEN PRI D
NT INK 8;AT r,S, "B";RT r.,3; "B":
IEHM GRARPHICS B

“Fo Sé.i
traject
For ran

THEN LET p=1
THEN LET p=@

B6 IF v(:0@
S_THEN PRINT

»

ANE x-¥>1 AND
AT r+2,5;"

x—-v<l
“"FAT r+2

99 IF ®X¢31 THEN PRINT INK 1;RAT
2,31=-%X;"A": REM GRAPHICS A
HTgé IF R)B HND X {32 THEN PRINT
—x‘
120 IF 23w +x<(S2 AND 2 w+X >20 TH
;N PRINT ; INK 4;AT 1,S1-23w-x%,

101 IF 2*w+X <53 AND 2¥w+x>21 H
EN PRINT RAT 1,S2-2%w-Xx; "

182 IF X-Siw’s@ AND X-52#<¢33 THE
N PRINT INK 1;AT 2,32+5iw-X; "R’
183 IF X-Siw>l AND x - -SxwW (34 THE
N PRINT AT 2,33+Ssw-x; "

iP5 IF X -Sxw> =0 AND %X-S:w«¢31 TH
EN PRINT INK 2;RAT S.xXx-Siw+1; “g".
REM GRAPHICS E

186 IF x-S3iw>@ RAND X -S¥w <32 THE
M PRINT AT S,X-T%w; "

108 IF w+XxX>30 AND 8 +X <652 THEN P
RINT INK Z;AT 1,61-(w+X); A"
PRINT AT 1,62-(w+Xx) ;"
118 IF x3>24 AND X<¢56 THEN PRINT
T332 TF x>25 HND X <57 THEN p NT
AT 3, x-B5;™ = b
THEN PRINT INK 4;AT

5,x-29; “E"

114 IF x»>30

120 IF X8 AND X <¢=29 THEN PRINT
_INK 3;AT 29-x,24;"C";AT 29-x,20
‘151" IF x38 AND X =30 THEN PRINT
AT 3@-x,24;™" “;AT 5@-x,20;
ﬂgg"PHINT INK 3;A7T SS-(23w+x) .
HEN PRINT AT 36-(2%w+X)} ,22;" -
128 IF X338 AND x <=59 THEN pPRrIN
Pt

é$9 IF %>38 AND X<61 THEN PRINT

109 IF w+xX331 RND u+x<—52 THEN
INK 3;AT 3,x-24; “E™
113 JIF x:»>29
ainve THEN PRINT AT 5,x-3
F= REM GRAPHICS C
i24 IF 23w+x>14 AND E*H+x<_34 T
125 IF 23w+X>14 AND 230+X (=38 T
T INK S;AT S58-X,24;"C ;AT S9-x.,=
6@-x ,24; “SAT EB-—K 28;

Personal Software Spring '84

gl
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AIR RAIDERS

132 IF w+x >37 AND #B+X (59 THEN
SINT INK 4;AT S8—-(w+xX) ,22;"C™
133 IF w+x>q7 AND ¢+ (6@ THENM
RINT AT S9-(w+x) ,22;°
15@ LET g=INT ((175-4@Q31yl /8)
=ET #=x-2
155 IF ATTR (4.« =57 AND @B <3&
HD 3.5 AND 9>@ THEN PRINT AT 9.
®;"G": GO TO B8508: REM GRAPHICS
iS6 IF ATTR (q.m) >»57 AND B (32
MD z>».5 AND 9»»@ THEKR PRINT AT 4d-
;"GT: BEEP 1,-25: LET s5=5+20@
163 IF SCREENE: (4q,Em}! =" AND B <
32 AND .5 THEN FPRINT AT g.m.
“. BEEP .2,-18: LET 5=s54+59
178 IF ATTR (r,3)=57 AND v<@8 P
MD ¥ - <12 THEN PRINT INK &6,AT T .
3;"G": BEEP 1,-20: GD TO 8S5S8
171 IF ATTR (r,S5)=57 AND w<¢:0 A
MD X-¥ <12 THEN PRINT INK &;AT € -
;6" : EBEEP 1,-2@* GO TO 658
173 IF ATTR (r-1,3)>S7 AND v i>D
AND x-¥<11 THEH PRINT INK 6;HT

=
F
28
=]
G
=

795 DIM 1%(7@43: PRINT

%
B0 PRINT INK 2;

AT
AT
AT
AT
AT

14 ,29;
15,29,
16 .,29;
lT,hQa
18,17,
AT 19,17

AT 2e. 1?"'!

385 PRINT OUER 1;

IMNK E

« o« "

]
-
*
woe ow o own
-
-
s & . . .
s

s
LR T Y
.

FE

INK 4;AT 21.2; "R

-
n ‘— . PRINT
;AT 21,5; "W

INK @; AT 21,3;

PHINT

T 515 PRINT OUER 1; INK 4;RT 21,2
3@1 3; G . BEEP 1 -2Z2a LET 5 =8 + 3 .u.ru. El 23... _ £
174 IF ARTTR (r-1,5)>57 AND v<{:Q fgg PRINT AT 21, B REM GRAP
AND X-v <11 THEN PRINT INK 6;AT 7208 H. . L .0 0 10 ees
ol i BEEP 1,-20: LET S$=5+l1 5,5 IF p-@ THEN GO TO 4@
18@ PRINT INK ©; FLASH 1;AT @,2 3532 SL2 _
B;S." . 36 PHINT FLASH 1;RAT S,11; "GAME
200 _Ir x (4@ AND INKEY$="s" THEN DUER“'dPRINT 2} ?é‘é"v°“ [ ase
ARl a4 BESLroye one ™ ; - “of yaur o
,295 IF INKEYS="r THEN GO suB 2 SRUIOYRS R0RT 05,6 “Vour score i
215 IF x>=4@ AND v=0 THEN GO su % ~/ FLASH 1; INK ©; PAPER 7;5;"
8 383 N
22e" IF v=@ BND z:>.5 THEN GO SUB EiggzgggznﬁT 16.4; "Press <P> to
. : & z d=@ TO 7
JgageéF Xx-v>11 AND Z>@ THEN GO 5 g34 IF INT (d-2)=ds 2 THEN BEEP
i =
e e a el AND z=@ THEN GN & "S55 IF INT (ds2) <>d~ 2 THEN BEEP
L0 NEAT = 536 IF INKEYS$="p~ THEN GO T
245 DIM i%(25). PRINT AT ©,0:i% Zgs NEXT d i S
sesa DIl ¥ lads): PRINT AT A.B): s gt Ao o
255 DIM i$(29);: PRINT AT _14,8;: 338 INR 1
51 TiIHER?ETlgfaiésa fEI“T AT 16 338 PRINT FLASH 1;AT 3,11; "GAME
F .’ ¥ » LI = uR
260 DIM is(17): PRINT AT 18,83 cored ~; FLASH 1; INK 1; PAPER 7
%: PRINT AT 19,0;i% e e o i ; ;
sEEl DIN i$(161: PRINT AT 20,1;i 925 PRINT AT é%'¢g“§1t2°”t ol
Vi3 H L s aircrart™; p 1 :"Piress (P>
ﬁEggBLET g=g+1: IF a=8 THEN GO to plau again-® 7 ¢
265 IF p=1 THEN GO TO 6@5 o e = T A L GRS N 0 e
= = e s
SOE Ahuk WL HENRGS DTS 940 IF SIN (2¥e, PI)<.4 THEN BEE
RS saE bad =R Dun D ptbeca i g 45‘9i§’%g SIN (2:e PI}>=.4 THEN BE
_383 IF INKEYS$="r =P o6, -28 .
T286 IF va0 OR x-v29. THEN PRINT. 252 IF INKEYg="p" THEN GO TO'S
Tt B LELaE i, PADER B LR TG0 e ge e
_PRESS R ": PRINT PAPER 7;AT ©.,9,40¢ pATA ©,96,96,98,355,98,96,9
' 31@ RETURN ie1e DATA 8,62,5,8,256,@,@,0
- - Fl F L » r » rd
400 IF z<.S THEN S0 TO 450 er « 1920 DATA 24,24,54,24,24,.69,60,3
D
=X 1932 DRATA ©,6,6,78,255,78,6,6
405 IF x-v>11 THEN LET V=X 1948 DRATRA 196.189,219,231.231,21
T¢;58¥F x=v THEN FRINT PRPER 7;A 3 3ig9. 126 . . - ’
; 1658 DATA 2.,4.,8,16,52,40,3@, 255
458 RETURN iie® LET U-PEEK 23675+2563%PEEK 2
s@@ IF zZ<>@ THEMN LET Z=.5 3576
S@S RETURN 111@ FOR i=@ TO 7: RERD j: POKE
ZSS@ IF v<>@ THEN G0 TO 385 S+i, d: MNEXT i
555 RETURN 1120 FOR 1=@ TQ 7 RERD .J: POKE
689 CLS S ¥6+i . 3 5
683 IF g=@ THEN GO TO 78@ 1132 FOR i=@B TO 7: RERD j: POKE
685 INPUT "Enter Speed U",U 3+16+i,4: MNEXT i _
5618 énpgg ;Enter AngLe A" ,A 1132 FOR z=gx¥e 7: RERD J POKE
515 o J + +i,J N 1
72S LET U=82+INT I(RNLC¥*¥489) i1i1s@ FOR i=@@ TO 7 RERD J4: POGKE
73@ LET RA=2S+INT (RND:48) UrhBai . Jo  HEXF "1
74@ IF a<y@ THEN GO TO 4@ i16e FOR 1§Ex¢u 7: READ j: POKE
8@ CLS F+S6+i 5 g i
7@ BORDER S: INK @: PAPER 7 1200 RETURN
L =i r—
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ROSE SOFTWARE

EDUCATIONAL SOFTWARE
FOR THE SPECTRUM
(16K or 48K)

YOUNG LEARNERS 1

4 programs for the young
computer user: abacus,
telling the time, shopping
and snakes. All with
excellant graphics. An
easy introduction to
computer asided learning.

£5.35 per cassette

G.C.E. "O"' LEVEL
MATHS REVISION
GEOMETRY

B programs of multiple
choice questions,
covering properties of
parallel lines, triangles,
various polygons and
circles. All questions use
generated numbers. An
explanation of the correct
BNswer is given.,

G.C.E. "0 LEVEL
FRENCH VOCABULARY
REVISION

Six programs on one
cassette. The first 3
programs test vocabulary
under various headings:
eg "'on holiday"'. Three
further programs: 1

homework tester, We have a large range of
common words and educational programs for

phrases, and irregular the Spectrum and ZX81.
varbs.

Send sae for catalogue of all our products to:
ROSE SOFTWARE,
148 Widney Lane, Solihull, West Midlands B91 3LH

SPECTRUM

DUAL FUNCTION
JOYSTICK INTERFACE
£43-95mc

WHY PAY £35 FOR 2
INTERFACES WHEN YOU CAN
BUY OUR DUAL INTERFACE FOR
JUST £413.95 INC

' FEATURES
* Compatible with any software that
list the Kempston Joystick,

* Compatible with any soffware that uses cursor keys.

* Compatible with most Psion/Melbourne House games e.g.
Terror Daktil, Horace Goes Ski-ing etc.

* Allows the use of Atari/Le Stick type joystick,

* Eight directions can be programmed in simple basic.

* Free draw programme and full insfructions supplied,

STANDARD INTERFACE FEATURES

Same as Dual Interface

* But only compatible with any software that lists the
Kempston Joysfick

ZX-81/SPECTRUM
LOADING PROBLEMS SOLVED WITH
The CODER as reviewed in the Sinclair User
August ‘83 ; £9.95 INC
DUAL INTERFACE ..........c..c..... £13.95 inc
STANDARD IMTERFACE ...........£10.95 inc

£1 discount if joystick ordered with any interface
e.g. Dualiint & Joystick £19.45 inc

Send Cheques/P.O, to:
JILES ELECTRONICS
48 Parkway. Chellaston, Derby DE7 1QZ. Tel: (0332 703892)

Overseas orders add £2.00

<> 48K SPECTRUM <&
1984

THE GAME OF
ECONOMIC SURVIVAL

THE BRITISH ECONOMY WITH YOU
AT THE CONTROLS! WHAT SORT
OF CHANCELLOR WOULD YOU
MAKE WITH SEVERAL BILLION
POUNDS TO SPEND & FIVE
YEARS TO THE NEXT GENERAL
ELECTION? GRAPHIC DISPLAYS,
HISTOGRAMS & AN ANNUAL
PERFORMANCE RATING ARE ALL
INCLUDED TO SHOW HOW YOU
ARE DOING. HOW MANY YEARS
WILL YOU LAST?

1984

A GAME OF
GOVERNMENT MANAGEMENT

FREE INSIDE: Pocket Guide to
Running Britain !
NDO3 £5.50

MOUNTAINS
OF KET
ADVENTURE

A MONSTER OF AN ADVENTURE
PROGRAM! COMEAT, INTER
ACTIVE BEINGS, MONETARY
SYSTEM, MAGIC, EDGAR, SAVE/
LOAD FACILITY PLUS MANY
OTHER FEATURES.

As well as being a fast ingenious
compelling adventure in itself-the
Mountains of Ket is the first of a 3
part series that builds into a
mammoth adventurers challenge.

Incentive: It could be adventageous
it you achieve 100%!!
Nooz2

ONE OF THE MOST ORIGINAL
AND COMPELLING ARCADE
GAMES EVER PRODUCED!
STARRING ZIPPY!!

“SPLAT! 15 one of the mast
addictive games | have ever played
on the 48K SPECTRUM. It is
certanly the most onginal”
Computer & Video Games

NOW AVAILABLE FROM WH SMITH

AND BOOTS.
48K SPECTRUM CHALLENGE

FROM INCENTIVE SOFTWARE LTD

NOD1 £5.50

All programs run in the 48K ZX SPECTRUM and are available from all
good computer shops. In case of difficulty please order direct using
the coupon below.

Please send me (tick box(es) required)

1984 1 MOUNTAINSOFKET [0 SPLAT [J

All at £5.50 each linclusive of VAT and 1st class postage)
| enclose cheque/P.0, for £ or debit my Access Account No.

BN [T TTTTTET T T .
Name__

Address__ 5

d@-:b INCENTIVE SOFTWARE LTD., 54 London Street,
Reading RG1 45Q. Tel: Reading (0734) 591678
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Colin Gooch

DRAINPIPES

rainpipes is based on the
D old style of mechanical

arcade game in which
steel balls were dropped into
cups or tubes.

The basis of the game is
simple enough. A ball runs
along a stepped roofline at the
top of the screen and will drop
down if you press 'D'. Below it
are a series of seven
‘drainpipes’ and you score by
making it drop into the centre
of one of these. Each drainpipe
will only score once and a red
indicator will light up to show
where a score has been made.
A score in each pipe will give a
maximum of 28 points.

This version of the game has
a random 'flip’ feature. A red
and white flag will sometimes
illuminate as the ball is

: dropping and at the same time,
the rate of drop slows down. If
vou don't like where the ball is
heading press 'K’ and it will
slide off to the left and make its
way back to the start without
incrementing the ball score.
You can then try again.
Alternatively, as it slides off to
the left you can press 'D’ again
whereupon it will once more go
on its downward path. After 12
balls (or a maximum score!) the
computer will tell you your

score and invite you to play
again. If you don't want to
continue, then pressing ‘N’ will
get you a fond farewell.

DOWN THE DRAIN

The main movement of the ball
and the setting of the graphics
is done in lines 20 to 320. Lines
350 to 400 detect a scaping ball
and label it with a score value.
Lines 460 to 480 check to see if
there is a full score line, ie that
no tube still has a score of zero,
and if necessary terminates the
round by allowing the next loop
500 to 530 to add up the score.
These lines also add the score if
you run out of balls.

Lines 600 to 660 print cut the
score and start a new game.
Llnes 670 to 690 terminate the
game. The ‘flip’ routine is in
lines 710 to 820 and shift the
ball around the screen as
required. Lines 900 onward
print out the game instructions.

VARIATIONS ON A
THEME

Anyone who wishes can find a
lot of variations that can be
done with this program. For a
simple game, you can omit the
'flip’ routine by leaving out line
190 and lines 710 to BI0. You
can also omit line 15 and the
instructions.

Line 100 locks a little
clumsy, but it works! It could be
done with a subroutine of print
statements. [t can also be made

Here is an adaption of
an old arcade game for
you to try your hand at.
[t = A e s e
straight. . .though whether this
makes for an easier or harder
game is a matter of opinion.
You can make things a little
more difficult by reducing 'ra’
in line 190 thus getting less
flips. You could also reduce the
PAUSEs in lines 730 and 800 to
increase the speed of each ball.
And if you really want to get
your fingers confused on the
keyboard, why not write an
extra subroutine called by
INKEY$ "L"*which will cause
the ball to slide to the right. It
you do this, the subroutine
would be called from line 740.

A GRAPHIC
EXPLANATION

To help you type the program
in, Colin has praovided us with
an explanation of some of the
lines.

Line 100 includes seven
Graphics shifted 8s followed by
31 spaces, then six Graphics
shifted 8s followed by 31
spaces.

Line 240 includes four Graphics
shifted 8s, one Graphics shifted
5, one Graphics 8, one
Graphics 5, one Graphics
shifted 8, one Graphics shifted
5, and so on to until the end of
the line which you should finish
with a Graphics 5.
Line 360 includes one Graphics
shifted 8.

Line 840 includes three
Graphics shifted 8s.

FLTF

i
BN

A sample screen illustration

T
il

il
"]
i
i
o]

2
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— DRAINPIPES

S REM CRAINE EE 638 PRINT PRPER 4:AT 'li:.L" = o
18r REM E AGOE 0 ¥YOU WANT RNOTHES GOT7 TRl
lq CLS. > y FPRESS", PRAPER 7; INK 2; YY"
- ¥ j FPRPER 4, INK 8;"ES GR ", PRPER
7, INK E;“ﬁ“; PRAPER 4; INK &;"0O
: 548 IF INKEYS="%" OR INKEYSE="U"
58 DE” C(ﬂ‘ THEMN GO TO Eg
5@ LET Bkt : ! 858 IF INKEYS$="n" OR IMNKEYS$="HN'
g@ PgIHI HT 2,8; rAPcRH 4, THEN GO TC 678
— o F0 TD o485,
ie@ LET a$=" EES ELE\
875 PRINT TAB bb+5S; PRPER 1+INT
IRNExT) ;. INK 9. BRIGHT Z2-({31+INT
tRMD22)) ;" THRMNMKS FOR PLAY ING,
BEER E E ot SRR ] R - W B ] ¢
< N G0 0O 59@
) g 688 LET bb=bb+1l: POKE 236&2.,255
PRINT BT S '. " o : BEEP .25,bb: GO TO &75S
GD SUE Eu i : : LU : PRINT AT 4.4; PRPER S
b R 3= b : BERIGHT 1; FLRSH 1:.*“ A
= A NMNT cC A HE
PRESS NTER TO ST
3 INUVESSE 1:"20 R A
E NP TP E": INPUT DS: IF Q9=
" THEHN GO TO 25
71@ IF b<A3 THEN PRINT AT 1,8,
%NﬁF? ERPER Ti: FLARASH i; EQIEHT
720 IF b=123 THEM FPRINT AT 31iS.9:
PQPER 6; FLASH &; BRIGHT 2"

= O T L 73@ PRINT AT b,a; INK 3;"0":AT
15@ THE & To Tid. b-1,a;" ": PRUSE &
ke 742 IF b>1@ AND b<1l4 RAND INKEY
ga":" OR INKEYS$="K" THEN GO TO &
219 IF N : 76@ LET b=b+1l
UB 35@: O 779 IF b:=14 THEN GD TD 219
526 &0 : 789@ GO TO TFTio
ggg LEE ¥31+§ET (RND$3!: GO SUB B@Q PRINT AT b,a; IMA 3:C . P
24@ LET bs="1NES ES BE N 1 510 LET a=3-1: _IF a=2 THEN PRIN

T AT 1a.@: s e
olie=1 70 S: REM SET P PI Y aan R IF a=2 THEN GO

5 Q1F IF INKEYg="d" T
g?g EE%#T AT 1Z3+n.8; INK 1:b% THEN GO TDES%B i e
n
29@ FRINT AT 3,8; INK 2;a% T T i
See LET ba=ba+i: FPRINT AT 2,Z2;" 8§3¢ PRINT AT b.a; B o ET
No. of BALL = ", ba: IF ba=13 THE _ - I s =12 THEN '—‘RINT A
N €O SUB S@@: PRUSE i8®: GO 7O 6 ; ; 0%
ea LIE b=2 THEN FRIN
s =

31@ G0 SUB 460 Z,=Z, INK =27
32@ IF SC>»=E8 THEN PRINT RT 0,21 :
8; "5 re= “,SC:AT 1,8; INK 2; H IF b=2 THEM GO TOC 146G
PER ?, FLESH 1."H A X I Mt unM GO TO s3@

PAUSE Z@®: GO TO ©PA PRINT AT b,3; INK S

530 RETURN b-1,3;" JAT 18.68;:™

350 FOR i=5 TO 29 STEP 4: REM I 888 LET br=b+3i:. IF b-13
NDICATE SCORE b=15: GO0 _SUB 35@: GO TO

360 IF b=129 AND a=i THEMN PRINT 898 GO TO arya
AT _19.,i; INK 2; FLASH 1;"W" 988 BORDER 6: PRINT PAPER S5; IN
379 IF a=i ND cli33-1{1,4)=2 TH K 2;RT 1,5, D RAINPTIFPES
EN BEEF .iS.50

380G IFr a=i HEN LET clidf-1).-4) 2@ PRINT PRPER 7:AT 3.,0." ¥ ou
={33-1) -4 UILL SEE R BRLL ROLLL ING

39@ NEXT i G A RODFTOPRP. YOuU HMUST GET

ARRA RETURMN : IERQP gNTD 8 DRAINPIFE BY

468 FOR g9=1 TO 7: REM DETECT FU e Vg
LL SCDREL%NE 938 PRINT AT 8.8; PRAPER 7; "

47@ IF Cig! =0 THEMN RETURM CRN OMLY REGSISTER A SCORE

488 MEXT q IM A PIPE. A REC IMDICRIOR
S8 FDOR L=1 TO 7: REM ADD SCORE g UHERE THERE HRS BEEN R~

Q4@ PRINT AT 13.9; IMUERSE
IF % FLRAG "; INK 2:“* FiIp
ER 7. INK @ "SHOWS OM THE
: PRINT AT 3.5 K. 3 PRESSING “"K"" UILL CHAUSE
YOUR SCORE uRs i THE: BRI1 T0 MOUE 30 ' THE  L.EFT
"t tba=1¥;" BRELS ¢ QSELEF.IJE?;II R;:-%'-;EB' PF!I'—‘*-" 3
(ba-=-21 THE E B U
s, M BT UNLESS YOU PRESS
IF sg>»ps THEMN LET pSs: IF wOu ©h T@E BALL
PRINT RAT B.4: PBPER i d M THE NEW FPLRCE
HIGHEST ZCDRE Sg FER . Qba INPUT "PRESS ENTER
Q7 IN. T aEhIT BRELS ™ "I Z%: IF Z¥="" THEN GO T

&
T
fr
L el e e

m<GWHw

178 IF a:>
AMND IMME
=0 TD 1

D

= - aa ' —
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Robert Erskine

MACHINE CODE
COLOUR

GRAPHICS

lthough Spectrum BASIC
is tairly fast, there are
many occasions when it is
not nearly fast encugh;
particularly when you need to
print large or multiple images
to the screen.

The most efficient way ot
solving this problem is to use
machine code routines to do the
job, for the speed of the
Spectrum's microprocessor is
such that several graphics, or
even the entire screen, can be
printed in a small fraction of a
second. Although there is a
routine in the ROM which
enables you to do this (using an
RST 10 instruction) the process
can be rather long winded
unless each character in the
graphic follows the previous
one on the screen. Furthermore,
since this routine draws its
graphics symbols from existing
memory, you will always be

S 7

conlined to using the standard
character set and user defined
graphics.

What would be ideal would
be a program which enables
you to ‘read’ every byte of your
most complex graphic
masterpieces and store them
away in RAM for instant recall
to any position on the screen.
The two programs in this
article, Grafcode and
(Gratfprint, are designed to do
exactly that.

DYNAMIC DUO

Grafprint is a machine code
program which builds up a
graphic image on the screen,
including attributes, from a data
file held in memory. It can
either be called from within a
BASIC program or incorporated
in a larger machine code
program where it can be used

We show you how to
speed up your colour
graphics on the ZX
Spectrum.

=\

to greater effect in generating
laser fire or swooping aliens.

The Demo program
illustrates Grafprint at work,
printing a large green moon
lander at the top lelt of the
screen. By altering lines 20 and
30 which hold the low and high
byte values of the first attribute
position on the screen, you will
see that the image can be
printed anywhere, in spite of
the peculiar design of the
Sinclair display file.

Line 90 of Demo holds the
machine code data of Grafprint
and line 100 holds the data for
the graphic.

The Grafprint program is
designed to be loaded from
address 32300 to address 32411
and therefore RAMtop should
be at 32299 or less. The first
eight bytes are used as
temporary pigeon holes by the
main program, which starts at

74
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MACHINE CODE COLOUR GRAPHICS

32308. Although Gralfprint can be stored, the first attribute Grafprint works by moving a
be moved elsewhere in memory,  address currently occupied by pointer around the attributes file
it contains references to these the graphic and the number of of the Spectrum and loading the
first eight bytes and these would  character squares in the ~ attributes of the current
therefore have to be changed. graphic. You will then be asked  character into an address,
| Gratcode is a BASIC to input each of the followed by the corresponding
| program which generates data displacements between the eight display file bytes for each
: files of graphics for Grafprint. characters. These refer to character. The data file which it
| To use it, first create your attribute file displacements so reads is formatted so that each
graphic image (or text) that one square to the right = character is represented by 10
3 : anywhere on the screern, 1, one square below = 32, and bytes. The first byte holds the
P : preferably from the top left- so on. You may then sit back displacement between the
3 | hand corner where you can find  and hum a little tune for a few current character and the one
> the start address easily. The seconds whilst Grafcode before, the second holds the
. image may be created in the translates your handiwork into a  attributes code and the
\
= Gratprint disassembled 7SS 2ARVTE LD HL,(7E32h)
\ 7E62 110011 LD . DE,1100h
\ ' Addr Hex Code Mneumonic JESE AT AND AA
) ’ THAC 50 JE6D. ED52 SBC HL,DE
. : 7E2D .58 7EG6F 1809 JR + 0Sh
- 7E2E  9C 7E71  2A327E LD HL,(7E32h)
E 3 7E2F 7E ; 7E74  11000A LD DE, OAQOh
\ 7E30 000000 TEY IS R T AND AA
\ 7E38 ey 7E78 EDS52 SBC . “HL,DE
\ 7E34 2A2ETE LD HL, (7E2Eh) 7E7A DI POP . DE
\ TE37 - sl EX DE,HL JETR ul INC DE
\ TEGEESNETE. LD HL,(7E2Ch) 7E7C 0608 LD B,08h
N TE3B 5 A LD (DB} TETE: v 1A LD A,(DE)
. 7ESC  SUHIE LD (7E3Ch), A TETE  TI LD (HL),A
. TEIR o ild INC DE 7EB0 05 DEC B
! 7E40 1A LD A (DE) 7E81 2804 IR Z,+ 04h
: TE4L 5% LD (HL),A 7E83 24 INC H
| 7E42 D5 PUSH DE JEB4 13 INC DE
: 7E43  23327E LD (7E32h}, HL JEBS S I BHT JR — (5h
y 7E46 EB EX DE,HL 7EB7 2A327E LD HL,(7E32h)
N 7E47  21FF58 LD HL,58FFh 7EB8A  3A307E LD A (7E3Ch)
N JE4A A7 AND AA 7E8D 0801 LD B,0lh
\ 7E4B  ED52 SBC HL.DE JE8F 90 SUB AB
y ! 7E4D  380B IR C,+ OBh 7E20 'C8 RET 4
i 7E4AF  2A327E LD HL,(7E32h) TBST G eE200E LD (7E30h), A
| 7ES2 110018 LD DE, 18CCh 7E94 13 INC DE
, JESE AR AND A A JES5 0 1A LD A,(DE)
; 7E56  EDS2 BB HL,DE 7E96 0600 L B,Q0h
| 558 183D IR + 20h 7E98  4F LD CA
I 7ESA EDSB327E LD DE,(7E32h) JES9 - J0H ADD HL,BC
| I 7ESE  21FF89 LD HL, 39FFh 7EQA  18A3 TR — 5Dh
| 8ol AT AND A A JE9C  0138F0 LD BC,F038h
, 7E62 EDS52 SBC HL, DE
E JE64  380B IR C, + 0Bh Control Bytes
normal way, using BASIC sequential data file which can remaining eight hold the
colour commands, user defined  be accessed by Grafprint. graphic image. The data for the
graphics and so on. Then, when Having loaded Grafprint first character in a graphic also
it is ready, activate Grafcode by and prepared you data file, the uses 10 bytes but instead of
entering the command GO TO next step is to load the start staring with a displacement
9600. On no account RUN the address of the data file into value, it holds the total number
program or your splendid new 32302/3 and the attribute of characters in the graphic.
handiwork will disappear address of the chosen screen The program incorporates a
without trace. location into 32300/1. Cbviously  routine which calculates which
in a moving graphics program, of the three screen zones the
WHAT'S IN STORE? this would be done in machine current character will occupy
code. To print the graphic to and selects the corresponding
You will then be prompted to the screen, simply enter the display addresses accordingly.
input the address from which command RANDOMIZE USR This ensures that if the graphic
you want the graphics data to 32308, crosses a border between zones p
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MACHINE CODE COLOUR GRAPHICS

then the relative positions of the
characters are maintained.

THE SKY'S THE LIMIT

There is no limit to the size of
the data file which can be used
by Grafprint, other than the
size of your machine's memory,
and if files are built up section
by section, there is no limit to
the different shapes you can
store. Having used 21 user
defined graphics in a picture
you can convert it to data using
Grafcode, store it temporarily
on tape and continue with a
new set of graphics, bringing
the whole lot together in one
file when you have finished.

The program listings
1 REH GRAFCODE

Graphics involving circles and
other shapes can equally be
stored.

[f you intend to move
graphics rapidly around the
screen using Grafprint, it will
be necessary to erase each
preceding image before
printing the next. One way of
deoing this is to use a machine
code equivalent of PRINT
OVER, say by holding a blank
graphic of the same size and
shape as the original and using
Grafprint to print it ower the
top. In some cases, it will be
sufficient to clear the’screen
between each printing because
the speed of machine code is
such that the illusion of
continuous action will be

os@@ PRINT AT 21,8; "Enter data s ?!

rL*

ta
QBDS INPUT data: LET dat=data
9610 PRINT HT 21,0; "Enter FfFirst

att address’
9615 INPUT att

PRINT AT =1,@; "How many cha

in grap
ha
M

IF ch

maintained. Screen clearing
can be achieved by filling all
the display file addresses with
zeros and all the attribute
addresses with an appropriate
code. If the background to your
moving graphics is complex
and you don't wish to clear i
between moves, you can store a
complete dopy of the screen
above RAMtop using a block
move routine in machine code
and reprint it to the screen
between moves by means of a
similar routine. Since this :
technigue uses up nearly seven 1
thousand bytes of RAM it is ,
hardly wort? contemplating on )
a 16K Spectrum, unless the rest

of your program is entirely in

machine code.

Enter a4s a direct command:
RANDOMIZE USR 323@8&

The moon lander graphic printed when the Demo program s

1)
LET data=da RUN.

IF char=1 THEMN GD TO 9655

9838 FOR x=1 TO char-
9637 PRINT AT 21,0;"

354@ PRINT AT 21,08;°

9545 INPUT dix}
89650 NEXT

D:splace.ent

2655 FOR _x= 1 TO _char
9669 POKE data,.PEEK att
a885 IF att{EEiB‘ THEMN GO TO 98B0

=]
gﬁ?ﬂ IF alt<239482 THEN GO TO 968

9675 LET byte =att-2568
3668 GO _TO

S7ee
89685 LET byte=att-4352
S78e

9698 G0 TD

9595 LET byte=att-5144
788 LET count=@

9?35 LET data=datas+l

3971@ POKE data,PEEK byte

2715 LET count=count+

Q?Ea IF count=3 THEN eu TO a7as
725 LET byte=byte+2

ETBH e TO 97as

97358 LET data=data+l

9740 IF x<ichar THEN POKE data,d1i

=

3%’&-5 IF x<char THEN LET att=att+
9758 LET data-data+1

9758 NEXT

9759 PHINT AT 21,0; "bone-From *;

9?65 STOP
The listing of the Grafcode program.

n.

at 75 anas1
READ byte: PDKE X ,b4ytle
x

NEXT
a@ 126 ,235,42,44,12
26€,50,48, sia,28,116.,243, 54,

23 255 Bﬂcl .B::
e 42786 15835 0 24,167,555
4 32, 237 Qi 1=1] 125 33 EEE Bq
37:80.%6,11,42,50,126,17
576237,32é24é9 ¢aésa 155 ir

1a.4535 io ,247,42,50, 1é5
8. ied e 1, 15¢:804°55:38 158

CH 24,163

ﬁﬁ? 56 63,157, 225,058

3.31 1,éa@, 252 554 1:35 é
Jé é Bllé
55.125 123 123.1,53 24@ é4.1
288, 1, i,

RI,HT FIT 2@a,@; "Enter as
Ct cohmand: AT 21,0 "RANDOMT
e her 328227

The listing of the Demo program.

I

i
]
i.

w o pie s CRUNENCH
oo o 11 10 1550 e o L O 80
v v (e ~JI0

NJ

O GODs - T - -
NS NANS

g il
Y i mru-..

Personal Software Spring '84

TR e TR



-

ONLY THE BEST BECOME A.

A SPECTACULAR FLIGHT
SIMULATION OF THE WORLD'S
MOST EXCITING JET FIGHTER
WITH STUNNING 3D COCKPIT
VIEW AND THE MOST
REALISTIC 3D AIR-TO-AIR
COMBAT EVER SEEN ON

THE SPECTRUM!

The SUPREME SIMULATION....
it leaves the rest at the

runway threshold !!

' 8k Spect'rum

Joystick compatible

Dept. , 22 Ash Church Road, Ash, Aldershot, Hants GU12 6LX
All prices include VAT and p&p (overseas add 55p per cassette) Trade & export enquiries welcome —
All cassettes carry a lifetime guarantee. Mail order or check your local computer store

FIJIITBAI.I. k‘:i?,";“.s




-\\\ Michael Guy
|

e aving seen the program,
H Lemonade stand, adapted
for a variety of micros,
Michael was a little
disappointed not to find a
version of the game for the ZX
Spectrum. So, like any
enterprising programmer, he sat
down and wrote one for himself.
The result of his work follows in
the published listing — you
should enjoy it, his computer
club liked it so much they
awarded him a small prize!
In the program, you are placed
in charge of a lemonade stand
in Hyde Park, London. You
start off with a mere £10 and
your object, in true capitalist
fashion, is to make as much
money as you can. Fortunately,
there are only two major
decisions you need make: how
many cups to make that day and
how much you intend to charge
for each cup of lemonade.

Once this decision has been
made, you will be gree'ed with
a screen display of two glasses
on the counter which slowly fill
up. A clock appears on-screen
to tell you the time of day, and
you have to shut up the stand at
seven o'clock.

At the end of each day, you
are shown a report of the day's
takings, and your profit and
losses are added and subtracted
fram your total spending
money. Should you run out of
money, you will be told how
well you did and if you manage
to last out the whole week, you
will be given some praise

Take care of the vandals
though, if they wreck your stand
you'll have to fork out £20 to get
the repairs done!

=
oL

UTONCN § o P o P P L)L) 0] GIGD LD LI QIO IO 42 1] 2

EORDCER 1: PAPER 1:
PRINT AT 1@,5;"Press 'ENTEP
beqin

INFPUT Z &%
CLS

GO SUB S8

LET 1=0: LET m=l000:
LET p=3

LET dauv=1

GO SUB 1PB@e

LS ' IF RN&P.Q? AND day -2
GO TO S0e.

PRINT AT 1,_;"REPDRT'

PLOT 14 ,1538: DRAW S2.@
PRINT *° DRY ",dayd

INK 7

- r
OO f G

LET =

T

€
*

B e Ao

g)
“Cciloaudy™
Tsunny”
“rainyg”
"51orag“
‘HOT*™
nowy ™

CHR %
HR &
HE %
HR S

z a

I I| I1

c
c
=0

WP @H G0 GYN OGN E-Z 000
o e G b e T et et e R T,

oo ke Ty BN LN RN RS 0]

PRFEEREEEERREED e

oW

10 41400 O 1 A A O A AR AR AR AR
OUsQRRAEQURODAEDN RO

VWMLV RLVDVLLWLETEEER
Al

z
=

[(RND 2B +1)
The weatheir today
s (d, TO 16}

PHINT """ Lemonade CosSt3 “ Ff
per cup™
PRINT " Total

L)
I
H
]

monaY=£";m./:
IF m<@ THEN GO TO 2000
28,8; " How many cL

Cxm P THEN PRINT AT 12.,¢
YoUu haven't enough money™

176 IF Crms/p THEN GO TO 178

fFor each

ND #CODE

188 PRINT AT 12.,8;°
made is ";c;v

198 PRINT HT 29.8; "
= ELPEES
INPUT L

IF L>48 THEN GO TOD 208
PRINT AT 14 ,8; " Saie prices=
“p, per cup*®
PRUSE 5@

PRINT AT 2&a.,@; "
open Yyour sStaLlL™

IF INKEY%="" THEN GO TO 23
GO SUEB 182e
LET t=9
PEIMI: B 2 ox;

PAUSE 5@
LET t=t+1
IF t=13 THEN LET t=1
IF t¢>8 THEN GO TO 26@
PRINT AT 9,1@; PAPER @
6; "CLOSED"
310 PRUSE SO
320 LET n=RND*CODE
{agid, 16})
33@ LET 3=INT (Nn-(1-/(18-(1-p1)}

No. OF cCcup=s

Sale price

press a ke

iy i f | R R A

INK

(a%(d,173)) +R

#*n)
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GETTING FIZZICAL

FI1ZZICAL

342 IF
322 CLS 1
EPORT ™
3680 PLOT 14,159: DRAW 95,
378 PRINT " No. O

- |
3BE@ PRINT ~° 7
=£", (2a£l) 180
39 PRINT ¢
£'; ECEpPI F100
4280 PRINT ' RENT=£", r- 100
418 PRINT "~ " PROFIT FOR THE D#&
Yz=E£", (Lxa-C¥p-il 10
420 LET m=K+(LFa-Cxp-r]
IF m<@ THEN GO TO 2c0e
LET daou=dau+1
IF dauy=8 THEN GO TO 2520
IF RN >.6 THEMN LET P=R+1
Aa8@ PRINT AT 28.8. " Press a keu
to continue ™

axtc THEN LET &
FPRINT ST 1.,

Monay in the til!
=2

Salers billk-:

49@ IF INKEYS="" THEM GO TO 49
58 GO TO 9

999 STOP

1068 REM Graphic 32t up

1881 CLS

s BORDER &: FPAPER 1

101l@ FOR a=i5 TO 21

1828 PRINT AT 2.8,
18380 HNEXT a

IMNK 4 ;' =

PRAPER 7,

1248 PRINT AT 7,131; INF
@; ' LEMOMNADE "
PRINY AT 8.8, "HEEES

i0S@ INK &:
A

ipe@® FOR a=9 TO 12

1278 PRINT BT 2,9: "B ;AT a,22:"B
i@8@ NEXT a

1998 FOR a=13 TO 17

i%@B PRINT AT a,9; '
il11@ NEXT a

1115 PRINT AT 9.19; BRGSO

1122 PRINT AT 14,18; PRAPER 7; I
£ B "PRICE=Til:"p .~

1125 IMK S

i138 PLOT 98,81: DRAU 1,-9

1149@ PLOT S98.81: DRAU -1, -9
1158 PLOT S8.Bl: DRAU &,

il1S1 FOR a=72 TO 78

1152 PLOT 91.2: DRAY 65,0

11S3 PAUSE S

1154 NEXT a

1160 PLOT 185,61: DRAU 1, -9

1370 PLOT 213i3,831: DPRAV -1, -9
1180 PLOT 1@S,51: DRAU 6,0

1181 FOR a=72 TO 78

ils2 PLOT 106.a: DRAU 6,8

1183 PHRUSE S

1184 MNEXT 3

1185 PRUSE 3@

iig@ RETURM

22@@ PAUSE 2©0@: CLS

2018 PRINT AT 1,2 "FINARL REPORT"
2@2@ PLOT 14,159: DRAW 99,0
2038 PRINT °“°* YoOu lasted for °;
day; " days, wuntil 4ou ran out <
f money"™

2040 PRINT -~
well,and you
P keeper™
2850 PRINT AT 20.,8; ™
‘R FfFOF another go!”*”
EBGB IF INKEYS$="" THEN GD TO 296

YouUu didn't do wveiu
are not a good =hc

Press “ENTE

=arve CLS BE. LT 5

Zoa|e PRUSE 206

2501 CLS

2518 PRINT T 1,2; "FINAL REPORT®
2528 PLOT 14,159 CRAW 95 .

2532 PRINMT " You compileted 4o
J oweekd in buisness and ma
et Bt o F "

= e ?ﬁINT AT 168,95, "Totat money:
£, k-1

2536 PRINT AT 11,5; "wminus firoat-

w2 1 - i £

2537 PLOT 39.79: DRAW 128.06

2538 PRINT AT 13,5 "PROFIT

£ (nsr1283) -1

2552 PRINT AT 20.8;" Press °“‘ENTEI=

R° for anothker ao!"

25568 IF INKEY S=" THEN GO TO 25¢%

=

257&a CLS5S B0 TO S

29953 S5TOP

S8 CLS : EBORDER 1

23ia PRINT AT 1,2, "POLICE REPORT
F928 PLOT i4,159: DRAY 185.0
2238 PRINT (T The Police2 hawvwe
inforsed HOow that vandies hawve
damagsed your pProperty. The co:=:
i1 ofF repaiirs is f£20."

S248 PRINT """ If you cannotlt mers
viothis bBa kil press "B°. IF You
Ea3n?t e CaAFfryYy on YoUur buUusnNess p&
£z 5 ENTER" "

3a5a IF INKEY S$="19 THEN GO TOD &C

28

@52 IF INKEY=E="" THEN GO TO 3a&

=

378 LET m=m-Z080
2988 070 9

ﬁ

TR REM Instruciions
"?EE PRINT AT 1,9, LEMONRADE STARM:
SE3@2 PLOT 7Y©,159: DREAW 114.,0

S248 PRINT """ ¥You have been pL:

ced in chaige ofF a small Lemor:

ade stand i Hude Park.Londor
far Heek. YOU Start oFfF wit

e Ela in your POCket and you =

ROoUuld tiy to make as much mon:s

Y as possible.™

Sasa PRINT " You are given the

report FfFor the day and you ¢

niy need to make twWDo decisior

= : How ®many cups to i

= made?? and At what price theu
shouvtd be £old at?"

S5 PRINT -~ 7" Press "ENTERS

a3 open."

278 IF INKEYE="" THEN GO TO S5

a

S@28@ RETURMN

58988 PRUSE 280

B@le CLS

S938 PRINT AT 1,2,; "BROKE®"

S@4@ PLOT 14,159: DRAL 42,

S85Se PRINT ' °" You finally endec

up broke."
Z355 PRINT "~ The police have .
ust told you that the vandlLe:

are staillL on the Loose.™
5868 PRINT AT 20,@; " Press
R° fFOr another go!*
SB?B IF INKEYS$=""
s5@a8e GO TODO 4

“ENTE
THEN GO TO &6@2°
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Robert Erskine

POKEING THE
SPECTRUM
DISPLAY

lot of people must have
A felt a sudden cold chill
after unpacking their

brand new Spectrums and
turning to page 164 of the user
manual. Not only, it seems, has
Mr. Sinclair decided to chop
individual characters in the
display file into tiny pieces and
sprinkle them liberally over the
screen but the screen itself has
been divided into three separate
blocks of eight lines each.

Before finding out whether
things are really as bad as they
seem | would like to expose you
to the full horrer of the
situation. If you RUN Program 1.
which POKES a byte of eight
pixels into each consecutive
address in the display file, you
will see how the screen is built
up.
Starting at the top left hand
corner, the top row of each
character square is filled in
until the end of line seven is
reached, when a jump is made
to the second row of the first
character in line zero, and so
on. The process is then
repeated with the second and
third groups of eight lines until
the screen is tull.

SOLVING THE
PROBLEM

As it turns out, the solution is
not too difficult. In fact, once
you have familiarised yourself
with the display map, you will
find that in some ways it is
easier to handle than the one on
the ZX81, In the first place, the
display file starts at a fixed
address and stays there rather
than floating about in RAM.
Secondly, there is no danger of
POKEing characters into hidden
‘newline’ flags which had the
interesting effect on the earlier
machine of destroying your

The organisation of the
Spectrum display takes
a bit of getting used to,
but it is not as bad as it
seems.

entire program when they were
poked. Thirdly, since each
character is composed of eight
bytes, each of which is capable
of holding up to eight pixels, or
plot points, you can POKE any
graphics you wish onto the
screen without having to
confine yourself to the 21 user
delinable graphics available in
BASIC. Try running Program 1
again but this time substitute
INT(BRND *255) for the number
255 and you will then get some
idea of the infinite possibilities.
Suppose that you wished to
POKE a 2x2 block of four black
squares onto the screen near the
top left hand corner. Program 2
illustrates clearly in BASIC how
a machine code program might
be designed to do this. The first
address corresponds to the first
row of the first character in line
1, column 1. The variable 'byte’
is the number we wish to poke
into this address and is read
from the data statement in line
80. 255 corresponds to the
binary number 11111111, which

will appear on the screen as a
black bar. The 'displacement’
variable, which is also read
from the data statement, is the
number of screen addresses
which need to be added to the
start address to position the first
POKE, which in the first
instance is zero. The second
displacement is 1, which
corresponds to the position
immediately to the right of the
start address, followed by 31 for
the top row of the third
character, 1 for the top of the
fourth and then 223 to jump
back to the second row of the
first character and so on. The *
pause in line 60 is included to
allow you to see how the whole
graphic is built up.

DISPLACE HERE

It is necessary to do things in
this order because every
displacement value must be
small enough to occupy a single
byte in the data file. Although
this does not matter in BASIC,

80

Personal Software Spring "84




SPECTRUM DISPLAY

it is vital in our machine code number between Oand 255into LD A, (DE) Byte code
program because each item in an attribute address. It should LD (HL),A Print
the data table is handled one then be easy to adapt Program LD A,(32300)
byte at a time. 3 to produce a machine code sl b D g 2
Program 3 loads the program which makes use of SUB B
machine code program which this to draw block graphics or RET Z Finished?
will achieve exactly the effect as  fast changing backgrounds. LD (32300),A -
Program 2 but considerably INC DE Next
faster. RAMTCQORP is set at 32229 LD HL, 16417 First address LD A,(DE) Displacement
and the program is loaded from LD DE, 32333 Data start LD B,O
32300 onwards. The assembled LD A .(DE) Byte count I
: program may then be executed LD (32300),A  Store ADD HL,BC Next address
! by entering as a direct INC DE* Next data 1P* Next data
command: RAND USR 32301.
The data statement in line 70 THE PROGRAMS
holds the program itself whilst
line 80 holds exactly the same 1. REM Progrand 1
data as in Program 2 except that 10 FOR x= 16384 TO 22527 4
the first number is 32 rather 20 POKE x 255
than zero, which is the total 30 NEXT x
number of bytes in the complete
graphic. Number 32 is initially 1 REM Program 2
i loaded into address 32300 .+ 2 BORDERDO
; which during the execution of 10 LET addr= 16417
! the program keeps a running 20 READ displacement
total of the number of unpoked 30 READ byte
bytes remaining. 40 LET addr= addr+ displacement
| There is a valuable bonus 80 POKE addr, byte
gained by poking characters 60 PAUSE 25
| onto the screen by this method. 6 ST 0
| Because each individual byte 80 DATA 0,255, 1,255 31,255, 1,255,223
! poked can correspond to any 2analangsa] 255 1 055 293
' binary number between She eeE. 31 EE 056 500
00000000 and 11111111 and 255,1,255,31,255, 1,258,223
because each character is built 255, 1,2558,31,255, 1,255 223
: up byte by byte, you can build 2551 255 31 265 1,055 2923
| up as many user definable 255,1,288, 31,255 1,055 903
graphics as you wish. Try 256 I aBa S 11Ies =358
experimenting by substituting
other values for the 255s in 1 REM Program 3
Pregram 3. 2 BORDER O
10 CLEAR 32229
BLOCK CAPITALS 20 LET a = 32300
Finally, as a litile light relief, 2 T
here is a simple method of 80 LET a iy a o]
poking block colour graphics 60 GO TO 30
onto the\ SCICCh: (I 70 DATA 0,33,33,64,17,77,126,26,50,44, 126, 19,26,
The ‘attributes’ file in the 119,58,44,126,6, 1, 144,200,50,44, 126, 19,26,
Spectrum is happily arranged in 6,0,79,9,195,55, 126
a straightforward 32x24 format 80 DATA 32,255, 1,255,31,255, 1,255,223
from address 22528 to 23295. By 255, 1'255:31:255 1,255 223
POKEing any one of these 255, 1,258,31,255, 1,255,223
addresses you can print squares 255, 1,255, 31,255, 1 258,223
of any colour and attribute 955, 1’255'3]r255 1,255,223
anywh?re on the g For 255, 1,255, 31,255, 1,255,223
example, any number between
32 and 39 which is POKEd into %ggr {'ﬁgggi%gg %’%g‘ 5
an address will produce a green T )
character square, whilst
numbers between 96 and 103 lé} Eg%dbiﬁgiarg 2
will produce a bright green 20 FOR x — 22528 TO 22528+ 255
square. 30 POKE x,byte
3 Program 4 shows exactly 40 LET byte = byte+ 1
which effects you will get as a 50 NEXT x
result of POKEing every
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Mr Bish

ASTEROIDS

Steer clear of the
asteroids and keep
your spaceship flying.

here you are,
spaceship fl

W 1

popula
used in line 405.
Also, the use of ATTR to
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r .____——————————————————_____!!!==-

ASTEROIDS AHEAD

detect the presence of a white It should also be noted that build up that score. To operate

astereid in the path of the the capital letters within quotes the best-ever score option,

vellow spacecraft should be in lines 62, 100 and 400 are enter:

noted; SCREEN $ (x,y) would user defined graphics and as

not work with user defined such should be entered in LET e= 0

graphics. Graphics mode. as a command, and then SAVE
lL[ine 46D;jwhit;h GCes tg”_f = The program iz also using:

itself, is used to prevent a STCOI equipped with a routine to give S

message from spoiling the your score and the best sc:o?e GOTO 430

appearance of the screen. Press  achieved, and there is also a The program, when LOADed,

. the Break key to stop the vicious  best-ever score with the initials will GOTQO line 1 and execute
circle. of the player who managed to itself, complete with variables.

1 BORDER 1: PAPER 1: - 995@ READ a: POKE USSR

v 9@6@ NEXT n: NEXT m:

9065 ,80RDER_1: PRPER

K%: 80 TO 2

2@7@ _DATA "a".B62.33,25S

65.,.37.256 £

9@32 DATA A e 112,1¢B,136,ES,129

»129,594,32

298 DPATA "¢ . R, A, 24,36, 36,565,
DATA "d",0,0,48.4@.,48.32.0,
DATA "e",0,24.42,408,16.2. &,

3 0 : g PATA "7 ,112,135,135,63,49,
GO SUE Z208: S ; 2.8
ss & to star 3 : = 913@ LAaTA .nB 2.90,56,44,16, B @
18 INK B: : 3 P S14@ DATAH "h 2 B,f- 18;34 ‘:!4-
=5: LET v i=1S: L. ET 2.,@
S@ FPOEKE 236592,2 55 l—L+(IH glsa@ oartR ~i- _.‘Bd-,'i?'?,if_'pﬁ,éﬁ‘ﬂ-,ﬁi,
Y&E="5" AND L{E’.Q) —IIN!{EY"S‘“S oS, 66,c@
>@3 : IF INKEY%="@" THEN LET 9160 DRATA ",J".,0.62,.p5,66,.34.,.17.,.1
i: IF f>@ THEN PRINT AT 8,Ll; a.@
& "PRR": GO TO 64 9170 DATH "k".96,144,144,116,108,
IF INKEY S = THEN LET f=F- 49,65, 12&
f:B THEN PRINY AT 3.1, INK "L",62,685,242,9,347,13

IF ATTR (8,Ll+2}=315 OR BTTR 3 @ W, 145, 82,16, 7,244 .8
THEN LET 2@ L "n*,100,24.198,8,222,
.24,1@2
"', 0,4,34,18,1,58,58,
", AT 21,2

T 3
PRINT AT 7.1, INK 3228 DATA "P",9,50,68,1,18,54,4,
INUERSE 1,2, INUERSE @; T
: t=t+i: LET li=i: PRINT AT 923@ DARTA "q9",@,8,170,42,73,65
21,RND*31; INK 7;CHRS$ (RND#11+1
441iAT 21.RNDx31;CHRS (RND#11%13 tet, 244, TE,. 34,108, 7ELE
GO TO SO
4@@ FOR n=1 TO 5. PRINT AT .11 i "' ,@,3,15,15, 120,200,
¢ ‘ehausetE Bhint HTFnﬁ_ A
FRU = B A o G -'_-Ed‘_"-’ : PRt
PHJRT ?*{ﬁéh¥ N ] ! j : 4 i1az B, 248, 58
: USE 2: T i o [ tut,@,32,68,72.,125,36.,
PRINT AT n, (1, " : T bl

1IF b<t-13 THEM LET b=

4832 IMNK 7: IE £ib THEM LET e=b:
PRINT AT 6.8) "You have beaten t
he best ever score. Enter the
HALL OF FQME"™ - " "Press the tps le
tteirs ©fF your initiats": LET n
£="": FOR n=1 TO 2: PAUSE @&: LFET
ns—n$+INKEY$+“ T NEKT n: CLS
405 PRINT . Score=";t-13, "Be
b= Steree' b oM Sest ever Scor
. PHINT FLASH 1.e;™ by ";ny%"
FOR B 1 TCo 15@: NEXT n: PRIN

1o sawe™" 7%
;D PRUSE @: GO
="p")+ (432 AND I
PHD INKEYR="TF")
roids" LIMNE 1 =
L Thank you for =
| plaving. e 2
I 468 GO @ [
9828& RESTORE 907@: FOR m=1 TOo =21 R
9338 RERAD p % -
Q24 FOR n=@ TO 7

sy =y
o

NN e T P
AaMuSan T

-Zx
Hu DM

MZ =
HUX | ~

I...\

(ol T L

f ﬁ‘d‘ﬂmﬁ{-‘n =
s um

i ¢

An example of the graphics from the program.
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AGF PROGRAMMABLE INTERFACE

Recognised as the only true Hardware
Programmed joystick interface this product
offers all the features associated \s-jtll:.-.-uch a
design,

You can use any Atari-compatible joystick
controller with any software for yvour Sinc-
lair Spectrum or ZX81, not just those witha
jovstick option.

Movement of the joystick is recognised by
the computer exactly the same as pressing
the appropriate control keys, and can there-
fore mive the most immediate response to
that movement. The hardware programmed
design works with all possible key-reading
methods, both BASIC and Machine Code,

Eight directional movement, with or with-
out the fire button being pressed, can be
achieved by only programming the left,
right, up, down and fire keys required by
the game.

Programming is achieved by a two-digit code,
which is looked up on the Programming
Chart Squlied, for each direction and firing
button, These two numbers are then sel-
ected on a pair of leads which are clipped
onto appropriately numbered strips on the
interface,

Once configured this can be marked onto a
Quick Reference Programming Card for
storing with the game. As the programming
is not power dependent the interface can be
immediately used when next switched on,

The kevboard remains fully functional and
can be used simultaneously with the joy-
stick.

An integral rear expansion connector means
there is no need to remove the interface to
connect other peripherals.

NB. A recent design improvement now
means that the AGF Programmable Interface
works with the new Quickshot II rapid
“Auto Fire" feature.

KEY FEATURES

*

*

*

*

JOYSTICK
INTERFACE

Sp

for

Programmable design gives TOTAL soft-
ware support.

Accepts Atari, Competition Pro, Wico,
Starfighter, Quick Shot, Le Stick ete.

Rear extension connector for all other
add-ons.

Free demo program and instructions.

Quickshot ll. JoyvsTick

NEW IMPROVED GRIP : BUILT-IN STABILIZING SUCTION CUPS | _ ;
TRIGGER FIRE BUTTON : RAPID AUTO FIRE SWITCH : TOP FIRE-BUTTON - |

ectrum
or ZX81

PACKAGE CONTENTS SUPPLIED
* Programmable Interface Module as illus-

® Self adhesive programming chart detailing

® One pack of ten Quick Reference Pro-
gramming Cards for at-s-glance setting
o your games reguirements.
—

® 12 months guarantee and full written

S

NS
Q“"':r@"@
Lo

~

trated, complete with clip-on program-
ming leads.

how to define which key is simulated by
UP, DOWN, LEFT, RIGHT, and FIRE.

instructions.

FROM: MR/MRS/MISS

ADDRESS

SEND C.W.0. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT.PS.

FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 9BR.

aTry ITEM ITEM PRICE TOTAL
PROGRAMMABLE INTERFACE 27.95
JOYSTICK(S) 17.95
PACK(S} QUICK REFERENCE CARDS 1.00
Zxg1 4 ZX SPECTRUM O Piease tick - FINAL TOTAL
DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICATION |-

84
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A screen illustration.

GAME QUER

YOUR SCORE IS 1@@

HIGH SOORE IS5 108

b oto wlaw agais

Il you have to do in this
program is to drive your

car from the top left of the
screen to the bottom right

1 INK B: PRAPER 6
2 LET hsC=0

S PARATAH 138,259,1?3,259*q4,25@
60,60 ,60,24 ,255,60, 36,

254 .80

15,15.248,248 ,255,255,
126,126 ,66, 195,255,255
255,25%5,0,0,255.,255.,0,

without hitting anything.

Sound's easy enough. ..
When you have got the

program RUNning, you find

NEXT
FOR
REALC
FOKE u+12@+i,4
HMEXT i
FOR

LEARNER DRIVER

You'll have to watch
out for more than the
cat’'s eyes in this game.
e T S T A R A P S e |
yourself looking at a page of
information explaining the rules
of the game. Movement of your
vehicle, which is placed at the
top left-hand side of the screen,
is controlled by the ‘1" key to
move up, the 'z' key to move
down, the 'm’ key to move left
and the 'p’ key to move right.
Then, you have a minute period
to manceuver your car to the
bottom left-hand corner gaining
as many points as you can.

MIND THAT BOLLARD

To gain points en route, you
can demalish walls and fences,
although you musin't crash into
a flashing bellard. Should you
run over a pedestrian, or
collide with cne of the moving
cars or trucks, you will also be
told that you have crashed,
given your score and asked if
you would like to have ancther
game.

You are permitted to run
over cats, and as a special
bonus you are awarded 100
points if you manage to run
over the cat in the bottom right
of the screen

So, if you fancy an exciting
drive, or you simply don't like
cats, then this is the program
for you.

i=@ TOQ 7

i=e Fg 7

Oif= My &)@ m

CI0 000~ ~J~J~Jm
&g

2ss,255,7,7,255,255, 20 e

LET U=PEEK 2367S+2S6%PEEK =2 3%

FOR .=080 TUQO 7
RERD
POKE uU+16+i, j
NEXT i
FOR i=8 TO 7
READ
FOKE U+4@+1 , 4
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iimd
i1a6

=

.

RERD J

POKE U +128+i, 4
NEXT i

FER =0 T0O 7
RERD

POKE LU+136+1, .J
NEXT i

FOR 1=08 TO 7
RESD

FOKE U+14d4+1,
NEXT 1

128 PRINT AT
= AT i

3.2;

O hOottom
malls and
3 with




trians., and ftashing bollards.
although ruhning over cats 18 pP
ermitted. The fFinal <at SCOres a
LOonNUE 100 poOints."

121 OUT 2954, INT (RND*32) PRAUVUSE
S0

122 PRINT RT 12,6;"Time Limit:
S EMmi .

124 PRIMT AT 14,2, "ControLls UF

g | v H'"

126 PRINT AT 16,211; "DOUN ‘Z° F:
ITOHTE B

128 PRINT AT 19,7; "Press "P° w0
Flay™
MISB IF INEKEYS=""p THEN GO TO 1S5
485 60 TO 128

152 CLS

18@ LDEF FM t () =INT (I(65536%PEEK
232674 +256#PEEK’ 23673+PEEK 23672

Fa=1"R

165 LET ti1=FN tO
17@ LET

177 LET =0
178 LET y=@
189 PRINT INK 2;AT 17,S;"F";AT

17,82, "FF ;AT _2@,28; “F", AT 3,15,

;AT _8,13; 'FF" ;AT B,26;"F“;AT
1& 31; “F*: REM GRAPHICS [

FPRINT AT 3,
l*i*l*l”;HT

190

E : A 315.

Sl B PO

1 POKE 22783,149: POKE 22776,
POKE 22768.

POKE 22773,140:
POKE 22763,149: POKE 22753,
2 PRINT AT 2,12, "azsgypn"; AT
2;"ngRn" . AT 7, jrapnn AT 7
“gEAR"” ;AT S5,8; " IRIBAR" ;AT B,
JUNNNT;AT 8,15 Y‘nun' ;AT 8,21
aguaan” AT 8,27, "anpnn"

193 PRINT AT 13 .0." * »I™5
ol T = 7 i Lo I I FEEH EX N
194 PRINT AT _17,0;" nnnn"-nTl%?
AT

AT
AT 12

[}

» 24‘) CERTERT R
ig,.2; "R AT 18,21; "wnnn',;
3,26, "npER"

195 PRINT IMK 1:A0ATF 2.,6;"'CT;AT 1
£,33;"E" AT 1.38;"CY: PRINT INHK
@, AT 20.3a; "C”:. REM GRAPHICS C

196 PDKE 2319%S,148: FPOKE Z2311@,
148: POKE 23124 ,148: POKE 23129,
PDKE 23134 ,148
FOR n=@ TO 21
4 IF n+<=15 THEN PRINT INK 2.A
F §,2#N+1; "@": REM GRAPHICS g9

210 IF n<=14 THEN PRINT INK 4R
T S,2#N+3; "2 : IF n4<=16 THEN PRI
= HTHS,E*H—EJ" *: PRINT AT 5.

i5 IF n<=17 THEN PRINT INK 1;R
4d,2%¥n-4;"@": PRINT AT 4,2¥¥n-5;
“*: IF h>»16 THEN PRINT RT 4,29

b 1
mu4

2280 IF n<<=15% THEN PRINT INK 2;R
T 1@,2%¥n+1;"@": PRIMT AT 18.,23N-
oy s v
22% IF n:*1 AND n<=16 THEN POKE
P288@+2¥n-2,163: PRINT AT 11,2:n
k- S i PRINT AT 11,29;"

238 IF n<=14y THEN pRINT INK 3;P
T 15,268-2*n; "PRS": IF n<«=1%5 THEN

PHINT AT 15,31-2%n; " “: REM G
RARAPHICS pr=s

24P IF h<¢<=1@ THEN PRINT INK 1:R
i 19,§*n+1;”m": PRINT RT 19,3%n-

2; "
250 IF n<=19 THEN PRINT INK 3;FR
PRINT AT n+l,n+1;

T n+E2,.N+2; '6W":
THEN PRINT INK A R
PRINT AT n=1,27-=N;

15,8; ™ e

255 IF n<=21
T n,ae-n, "w";

259 PRINT AT
262 PRINT AT 21;@;

261 PRINT AT @,1;"
i PRINT AT 28,
YV PRINT AT 1@,31; *: PRINT
ar g s Bt e INT AT Ae g s
DRINT BT L1 e e FPRINT AT 15.

“. PRINT AT 6.,8;

28@ LET a=xX: LET bzu

=g IF INKEYss”Z” AND = <21 THEM
LET X=x+1

286 IF IMHEYE="1" END X>1i THEN

LET x=x-1

29

IF INREY S="B

HNHD Yyx»l THEWN

LET 4d4=y-1

291

24
4=13
y =26

226

9= Eé

ND
328

=5 +15

330
5+15
332
+15
335
HD oy
34@
MDD Yy
add
HMD
246
ad. 7
HAMND

HEM GO TO 426

.348 IF ®Xx=Nn+2 AND y=n+2 THEMN GO
T 480

=49 IF x=Nn AND y4y=26-n THEN GO T
0 A28

358 IF X =P@ AND y=38 THEN LET s
z+l10@@

Egg 1F 2 =28 AND 4=3@2 THEN GO TC
HE )

S LET =Rt )
gJ?StiﬂﬁNI INHE &; PRPER 7;RT ©.,2 |
365 IF t=t1+12®0 THEN GO TODO 380
356 NEXT n

378 GO To 2eS

S8@ CLS

383 IF s>hst THEN LET hStC=s

285 PRINT FLASH 1; INK @; PRPER

7:AT 5,11; "GAME OUVER™
i5,3:°

‘za7

71|

L :
H 1|
"~ m £

o -

wa gy

(5
Froe kR pul QOO

R RORDW UOWWOWD
=ODONE -

i

fEy
i
- 'D

U @RUNKRTE -

B

F N N £ U LS

WHmNN W

i

]

L)

Fo

00 Gn

S ANHD

T 2,18;

IF INHEVi- ‘P AND Y21
Y=y+1i

FRINT AT a,b," "

PRINT INK S;ARAT ®,y4; @™
IF SCREENS (X ,y-1)="x"
E=5 45 .

IF SCREENS
S=5+12

IF SCREENS
S=5+10

IF SCREENS
5=5+12

THEN

THEM
(Z,y+1l) ="=% THEHM
(Xx,9-1)="8" THEHM
="8" THEHN
IF xXx=16 RAND y=1 DR x=18 AND
DR X=18 AND 4Yy=20 DR X=18 AN
S OR x=18 AND Y=30 THEN GO

@
%F X=7 AND 4=1 OR X=7 AND u
R

(xX ,9g+1)

X=7 AND 4=16 OR X=7 AND u
XK=7 AND 4=26 0R X=7 AND u

HEH GO TO 42@

IF x=3 RAND y=15 OR x=8 AND

$0R xX=8 AND y=14 0OR x=8 AND

THEN GQ TO 4@

IF X=17 AND 4=5 0OR x=17 AND
OR Xx=17 AND 4=23 0OR =x=20 P
256 THEN GO TO 410e

IF x=16 RND yY4=13fTHEN LET =

IF =38 THEN LET s=
IF =6 THEN LET s=5

IF X=4 HND u=22#an-4 0OR x=4 F
=2*N-3 THENM GO TO 400

IF X =5 RHND y=P2%n+3 0R x=5 FA
=2#n+2 THEN GO TO 400

IF X -1@ AND Yy =2#n+l OR x=10
Yy=2#n+2 THEN GO TO 400:

IF ®X=15 RAND y=29-2#%#n 0OR x=1
Yy=30=-2%n THEN GD TO 400

IF x=19 AND 4Y4Y=3#*n+1 OR x=19
Yy=3#n OR xX=19 AND 4=3#n-1 T

X=1 AMND

I

x=2 AND

c

PRINT AT
‘If You wish to PlLay again

pPress Keyg ¢°
PRINT RT 12,7; "YOUR 3SCORE
FLASH 21; INK 7; FRAPER B;5;
PRINT AT
FLASH 1;

]

15, 7; "HIGH SCORE
INK ©; PRPER 7;hs

bl

FOR e=1 TO 25 STEP 4 1
BORDER INT (e./4)
S (SIN (e#PI/2})) ,25
.S5x ({C05 (e¥PIAZ2)1),
IF INKEYS="L{" THEM GO T

2
2
o 15
NEXT €

GO TO 38s

CLS =]
IF s»hs¢c THEN LET hsc=s
FPRINT INK @; PRPER 7; FLRASH
"COLLISION! '™

AT 1@.7, "YOUR SCORE I
15 ENEE 5
AT

13,7 "HIGH SCORE I
FLASH 1;

INK @&; PRPER 7,hsCcC
FRINT RT 19.3; "1IF 4J4ouUu Wish
Lay again. pPress key c°
FOR d=1 TO 29 STEP 4
BORDER INT (d.-4)
BEEFP .S,2%(S5IN [(d¥PI.-2]1)
EEEP .S5,-2:(SIM (d%PI- 211
IF INKEYS$="cC" THEN GO TO 15

PRINT
FLRASH

FRINT

FPRAPER B;5;"

NEXT o
GO TO 4185
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ZX PROGRAMMERS . . .T”E
look no further than
Serious MACHINE CODE and BASIC programmers need the

uﬁr:,_- best programming tools. Now you can buy the professional’s
CIce.

FULL SCREEN EDlTﬂWﬁSSEMBLERélﬁF‘ISK voted

THE MOST POWERFUL MACHINE CODE PROGRAMMING

TOOL YET SEEN by HOME COMPUTER WEEKLY

® Editing facilities comparable to the most sophisticated word
processor with MOVE, COPY and/or DELETE lines or blocks of

code
® LOCATE, CHANGE or DELETE strings/characters, full Z80 set
supported, syntax check, powerful expression evaluator etc. and
AKE" a fully notated source code demonstration program.

IPLUS 80 version for the KEMPSTON CENTRONICS 80
COLUMN PRINTER INTERFACE now available).

MACHINE C.OI.'IE TEST TOOL AIGMBI{} tuter and de-bug
Eb] am, co-resides with the FULL SCREEN

-DITOR/ASSEMBLER in 48K mgiue a COMPLETE MACHINE

CODE DEVELOPMENT ENVIRONMENT that is second to

none,

® Allows easy entry and testing of machine coded instructions

® Pages and displays memory registers so you actually see what's
happening, displays Main and Alternate registers,

MASTER TOOLKIT (16/48K). YOUR BASIC WILL

NEVER BE THE SAME AGAIN!

This program adds a whale range of really powerful commands: —

® Real time clock and alarm with off/on/set and print commands.

® BLOCK MOVE, COPY, DELETE and MERGE two lines, FIND
and CHANGE character string, RENUMBER, 10 pragrammable
keys, TRACE with execution display, VARIABLE display and
dump, COMPRESS, REMKILL and PACK to minimise program’
bytes, CHANGE CASE upper to lower and back.

Awailsble from selected branches of
W H SMITH, BOOTS and MENZIES and other good software stockists,

 Software . . . simply the best

It supply &= a problem send a cheque o pestal ander for £9.8program (£19.95 for the PLLS 80
version of FULL SCREEN EDITORMASSEMBLER|
: Oxford Computer Publishing Ltd. E
4 High Street, Chalfont St. Peter, Bucks. SL9 508

e
P —

ERAN ——
OFTWARE

Professional Software for the

ZX MACHINE CODE Programmer

“CODESCAN" MACHINE CODE MONITOR

* Memaory and contents display. Single step and rapid scrall
p/down Tacility.

» Address-change facility for rapid access (o any part of

! memory.

» Edit with automatic scroll feature

Run and post-run register display. £

Resides above RAMTOF leaving memary free for normal

BASIC use

* On-screen instructions and all functions shown on a single

display

Supplied with user guide incorporating tesi schedule.

Available for ZX81 16K and SPECTRUM 16/ 48K

Price £5.25 including VAT and P&P. Despatched within 7

days of order,

Flease include your name and address.

Chegues/PO's payable to;

CERAN SOFTWARE
9 Parliament Road, Thame, Oxon OX9 3TE

BEGINNERS

If you would like to write your own games, but find the
Spectrum Manual a little heavy going, this tape is for
you. It explains, using practical demonstrations,
some of the more useful functions of your Spectrum,
and how you can get the most from it. Tape also
includes useful utilities, and a demonstration of
computer graphic art. All of this plus 4 games freell —
including Fruit Machine.

" Please state if your 16K or 48K Spectrum.
PRICE £4.50

MRS GRIFFIN
82 KINGSDRIVE, EGREMONT, CUMBRIA.

Home Computer “CONSOLE" in teakwood finish

Simple self-assembly
to house your:

computer, VDU/TV,
cassette player, tapes,
printer, magazines

SAFELY.

TO ORDER: Send £49.00 plus £6.00 p&p
(delivery 21 days) to:

FORDBURY PRODUCTS
PO Box 20, Hertford SG14 2LW

Personal Software Spring "84 "

CHESS — THE TURK from EEEESRE

VOTED “THE BEST CHESS OFFERING"
by WHAT MICRO?

The original Turk was an eighteenth century automaton, a
life-size mechanical figure resplendent in Turkish costume
and seated behind a wooden cabinet on which a chess
board and pieces were placed. OCP now offer you the
twentieth century equivalent of that Turk — a chess playing
computer program.

CHESS—THE TURK represents the very best in 48K
ZX SPECTRUM chess programs, standard options are: —

@ § LEVELS OF DIFFICULTY

® TWO PLAYER MODE

& RECOMMENDED MOVE

@ STORING TO TAPE

@ PRINT MOVE ANDIOR BOARD

CHESS—THE TURK offers a whole range of additional
options that have made it the definitive ZX Spectrum chess

program. These enable you to:—

@ CHANGE LEVELS DURING PLAY

® REMOVE PIECES TO EVEN THINGS UP (AS IF YOU WOULD!)
® CHANGE SIDES DURING PLAY

® PLAY AGAINST THE CLOCK

@ SET UP GAMES FOR NEWSPAPER PROBLEMS

A menu driven chess program with a total of 14 options
and superb graphics this program has to be seen to be
appreciated.
ARE YOU PLAY THE TURK?
DONT HESITATE . . . GET ONE TODAY
Available from selected branches of
W H SMITH, BOOTS and MENZIES and other good software stockists.

ERERESE  Sotware .. . simply the best

If you experience any difficulty obtaiming your cogy of CHESS—THE TURK sand a cheque or

postal onder for £8.95 to: E

Oxford Computer Publishing Ltd.
4 High Street, Chatfont St. Peter, Bucks. SL9 90B
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Dav

id Cross

YOUR

SPECTRUM

DEFENDING

_ & BORDER @: PAPER @: INR 7: © Bt
= L E-15)
4 o0 SUE 1208 A=R
7 CLERR 1S
130 LET t=@: LET hs=@: LET Jd=4_: ot
LE; s:__$: LET a=10: LET =% =18
=0 L ag="" Bl st bes =01
ol Rl o bi—““ - b 5
38, Y e b | > s 2y o 3 e mdﬁm
4@ FOR f=14 TO 21 F=1=tc
53 PRINT IHiK 4:0T7 SRS
Zie

=0 NEXT F ZiS
&5 FOR h=6G TO 2 ! =1g
=@ PRINT INK 4,;RT h.@;" 15

- =4

@ MNEXT K =1
53 PRINT PRPER @; INK 7;R7 18, oo T

4

INKEY &="1"

ITHEEY $="PR "
a<s THEN LET a=5
3%11 THEM LET o=
NT AT T
ERINT il
PRINT
=t THEN ©&
CREEME {3

Can you defend the
earth from the invading
aliens?

ot an easy game this! You
Nhave three ships, and your

missiomn is to rid the
planet's surface of invading
aliens.

Each time you fire a missile
at an invader and destroy it you
will be awarded 60 points but
watch out, your missiles may
not always destroy the aliens. If
an invader hits you then you
will lose one of your ships. The
only way to get more ships is to
increase your score; you will
get an extra ship when your
score increases to 5,000, 10,000,
15,000 and 20,000.

The control keys for the
game are as follows:

The '1" key moves your ship
down

The 'Q' key moves your ship up
The 'P' key fires a missile

The ‘T’ key stops the game

Once the program has been
typed in and RUN, you will
have to wait four seconds for the
game to start — not long really,
when you consider the fate of

f=7: LET t=8

IF t=1 AND
THNREY $="1" y
LET =s=a3+i{INREYE="3")"

Farth is in your hands!

LX!

PRINT AT d.@;"

LET i=25

INKEY %="49" ORH
THERM GO

THEN &0 TO 75
=

a2-1.
57 a+i.
= B T T
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152, CHRES
154 CHR$

JCHRS
1SE; CHR %
551
525
S=
5=Z7
S48
AT a.,
SEG

Yww Do

|
Jwie
0 4

IEEE @7

b
IF L=e THEN GO TO 758

Go TO 158

PRINT AT 5., 1@,“PPHE BLtER "
FOR f=1 TD

BEEF -1,~L:

EP .1,-4: BEEF ;1;
BEEP .1i.-20
770 NEXT F
adl,-16:
BEEP
ir S :rhs
7TE@ PRINT PRPER @,
; "HIGH SCORE ", hs
&,108; "GAME OVER":'
“Press any key to pLag =
BETINT AT 19 19, ‘SCORE ;s
7ES PRIMT PAPER 4;:AT 9.6 "

DEFENDING YOUR SPECTRUM

756 IF. =:=hs THEN PRINT PRAPER &
; INK 7:AT 15.3.:"You have the hi
ghest score™
PRAUSE 406
PRINT AT 5,10,

PRAUSE 3@
IF INKEY%<:"" THEN GO TO 7

GO TO 75@

FOR n=144 TD 159
=8 TO 7
READ x: POKFE USSR CHRES

P
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I 111118EB EIN 1111139
111@@,ETIN 11 131168, B6TM

ot

B@‘lllil EI
JBIN 39991111 BIN @EED

:

BIN 3131111312,.5IM 131111
111116 ,8BIN 11111*@@ BT
~BIN 1111ﬁ3@@ BIMN 111@

ATH BIN 2811313111 .BIN 883111
BEIN ©131311%31,25%5,255,255,255

CATA BIN 11110000 ,BTN 13111
JEBEITN 1313313133@, 2355, Eﬁﬁ.:SS,E;L

@@llllll BIN Eaﬁiilll ﬁ5q
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15950 RETLRN
Sample screen display.
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Simon Goodwin

SPECTRAMON

your ZX Spectrum works,

Spectramon (the Spectrum
monitor) will make it easy for
you to find out. This program
will print or display the contents
of AOM or RAM in numeric,
character or assembly language
form. Addresses may be entered
in decimal or hexadecimal, and
the user may select the base
used for output.

Spectramon will run on a
48K Spectrum with or without a
printer. The disassembler option
has been written with the
failings of ZX80 and ZX81
programs in mind — unlike
other published listings it will
handle all 694 standard 280
instruction codes, using the
standard mnemonic names and
formats devised by Zilog, the
firm which designed the 280
processor used in the Spectrum.

Ii you've ever wondered how

Z80 INSTRUCTIONS

The Z80 instruction set is the

most complicated of any 8-bit
microcomputer. The Z80
processor was designed by a
group of people who lett Intel,
the firm which makes the 8080
processor, to set up Zilog. The
Z80 will execute any of the
instructions of an 8080, plus a
large number of extra ones
‘tacked on' by Zilog. This
approach meant that programs
written to run on an 8080 would
also run on a Z80 without
changes. New programs could
then be written using the added
facilities of the ZB0. That was
how many early Z80 programs
were produced. The BASIC
interpreter used on the TRS-80
for instance, is substantially an
8080 program even though the
TRS-80 has a Z80 processor
Only the display and keyboard
routines contain Z80 instructions
since they were the last to be
written.

Sinclair BASIC is written
using the full features of the Z80
processor. Zilog added
instructions to handle fast

Find out how your
Spectrum works with
this excellent program.

moving and searching of tables
in memory, extra registers
(internal sterage) and
instructions to increase the
number of things that could be
done with the original 8080
registers. They wanted to more
than double the number of
possible instructions, but there
was a problem — Intel had
decided to use a single byte (8
bits) to stofe the instruction-
numbers for the 8080, and most
of the 256 possible numbers
were already in use.

Zilog got around this by
giving four instruction numbers
special meanings — instructions
with one of those numbers
would carry out a certain ‘class’
of operation, and the next byte
would explain the operation
required in detail. In theory,
that gave Zilog plenty of
possible numbers — 252 (using
the remaining one-byte values)
plus 1,024 (4™ 256) if they were
to use all of the possible two-
byte instructions. In practice,
they only used 694 of the 1,276
possibilities, but that's still a
very large number ol
instructions for an 8-bit
computer!

If you consult Appendix A of
a Spectrum manual, you will
see the standard Z80 mnemonics
listed. The prefix byte 203 is
used to generate add-on
instructions for 'bitwise’
operations — instructions which
manipulate or test binary digits.
The pretix byte, 221, indicates
that the next instruction is an
8080 one, which would use
register pair HL but must now
use register X instead. '
Likewise, the prefix, 253,
indicates that 1Y should replace
HL in the next instruction. If HL
was in brackets in the old 8080
instruction (as in LD a, (HL))
then the Z80 version allows an
offset to be applied to [X or 1Y
before use — this is specified in
an extra byte after the end of
the 8080 instruction. Finally, the
prefix 237 is used to indicate
that the instruction tollowing is

20
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one of a group of miscellaneous
Z80 add-ons.

MONITORING THE
SITUATION

It all this sounds very
complicated you've probably
realised why a monitor is a
useful program — Spectramon
will automatically convert
sequences like 'EDH 7BH 3DH
5CH’ into the mnemonic, LD
SP, (23613). The EDH told
Spectramon that it was a
miscellanecus Z80 add-on
instruction (EDH is 237
decimal). The 7BH corresponds
to LD 5P, (some address), and
the 3DH 5CH corresponds to
the value 23613. To check that,
convert 3DH and 5CH to
decimal then add the first result
io the second (multiplied by
256). It's an awful lot simpler to
let the computer puzzle that out
than it is to work it out for every
instruction by hand.

Of course, you may think
that LD SP, (23613), is just as
baffling as EDH 7BH 3DH 5CH
— in which case, you'll have to
learn a little about Z80 machine
code before Spectramon
becomes usetul to you. Before
you can investigate the ROM of
a computer, you do need to
understand the computer
language in which it was written
— assembler, in most cases. LD
5P, (23613) is an assembler (or
‘assembly language’ or 'machine
code’) command. If you don’t
understand assembler, please
don't throw this article away! [
will take you no longer to learn
assembler than it did to learn
BASIC (it should be just as
much fun too) and you can
come back to Spectramon when
you know more,

In fact, the instruction LD
SP, (23613) has a very simple
purpose — it tells the computer
to put the number in address
23613 into the register called
'SP’. If you consult the
Spectrum manual you will find
out that 23613 is the ‘address of
item on machine stack to be
used as error return’, which
tells you that the instruction is
part of the ROM error-handler.
Using a disassembled listing
and the table of 'System
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variables’ in chapter 25 of the
manual, you can trace your way
through the ROM, finding out
what each section does.

USING THE PROGRAM

Spectramon takes about 15
seconds to set itself up when
first RUN. During this time, it is
building a table of instruction
codes for the disassembler, and
once that is complete, the menu
ol commands will appear.
Figure | shows this display.

To quit from the monitar,
type 'Q’ followed by Enter. This
returns you to ZX BASIC./If you
wish to disassemble a program
in RAM or ROM, then you
should type 'D’ followed
immediately by the address at
which you want to start.
Addresses may be entered to

SPECTRAMON

Spectramoen in decimal or Hex
— if you want to disassemble
trom address 126 (decimal), you
could type D 126 or DOO7EH or
D7EH — leading zeros are
optional — and if you enter
more than four Hex digits, only
the last four will be considered.
If a meaningless address is
typed (such as D, DFF, D123456
or D-1) then the command will
be ignored.

The disassembler displays
the contents of memory one
screentull (21 lines) at a time.
Figure 2 shows a disassembly of
the first screentull of the
Spectrum ROM, The left-hand
column shows the address of the
instruction. It is followed on the
same line by a hexadecimal
representation of the
instruction, and then the
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SPECTRAMON

COMMANDS
@ Return to ZX BHARSIC.

D<addressy Dicassemble FProgiram,.

rMeaddrass > Numerzc dump memody

A:zaddressy ASCII mem. displad.
P Printer option (now ON}
8 Base Setection (now HEX?

Fig.l. The various options offered by Spectramon.

RARVT7E 21DOFE LD HL ,FED®H
231 8o DEC =

aagz2 C8 RET rad

Qas83 FE18 CcP 13aH

2885 D8 RET C }
D86 FELB CcP i8H ;
2888 3F CCF

Q89 D& RET C

ae8R 23 INC HL

@386 FE16 cP 16H

ZasDh 3801 JIR C.293agH
aparF =23 IHC Hi

a9 37 SCF

AB91 225D5C LD’ {SCSsSOH) ,HL
294 C9 RET

AR9S BF CcCP =

agaas 5B L .0

D97 4E LD it L] g e
BR2E C4494E CRALL NI, 4E439H
a9E 485 LD EE

20939C 45 LD =

Fig.2. The first screenful of data you get. should you type in D126,

2a206H 52 4E C4 49 4E 4B 45
QRAQEH /4 S@ Co & CE 5@ 4F
SArEH 4E Dd S3 43 52 45 485
FEAEH Ad 41 54 S4 02 41 D4
ayseH 41 C2 56 41 4C A4 435
DABEH 44 C5 55 41 CC 4C 45
gRceH =3 49 CE 43 47 D3 54
SaCEH CE 41 S3 CE 41 43 Dd
A@DEH 54 CE 4C GE 45 58 D@
20alEH 4E Dd 53 51 D= 535 47
B2OESH 41 42 D3 5@ 45 45 CB
aEgEEH CE 55 3 D2 53 54 52
2QaFcH 43 48 52 R4 4E 4F D4
DaFEH 49 CE 4F D2 41 4E C4
aladeHd BD 3E BD 3C BE 4C 49
DIPEH CE 5S4 48 45 CE 5S4 CF
2116H 54 45 D@ 44 45 45 =@
211EH CE 43 41 L4 48 4F &2
al=6H 41 D4 4D 4F 55 TS 485
Ai12EH 41 S3 ©% 4F B2 45 4E
S136H A3 43 4C 4F 53 45 =2a@

Fig.3. The first screenful output to the printer from N150.

i}

Chfe fo DD IR £ (11
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b
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e
cam

I
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hilly
wen

AA3AEH RNDINKEY P ITFNFEOTL
ARAEH NTYTSCREEMNSATITRATT
SaReH ABUAL $CODEVALLEN
AZCEH SINCOSTANASNACSA
AA06H THLHNEXPINTSRRISGEN
@BEEH ABSPEEKINUSRSTRYS
2AFEH CHR&SNOTEINORAMD ¢
SGIPE6H == »LINETHENTOS
16+ TEPDEF FNCOTFORM
&1 ATHCUEERASECGREM
6H HCLOSE HHMERGEUER
&H IFYBEEFPCIRCLEIRNK
EH PAPERFLASHBRIGHT
6H INUERSEQUERQOQUTLR
BH RINTLLISTSTORPRER
&EH DDRTARESTCRENELWE
&H ORDERCONT INUEDIH
&H REMFORGD TOGO 3U
EINPUTLGADL ISTLE
&6H TPRUSENEXTROKEPR
&H INTPLOTRUNSRAJVERA

o o o el L s s
m
e

& DESESENSENTOY
COT DO BN

-
&,

.4. The output from the first page of data from the command,

assembly language text. After
21 lines have been displayed,
the prompt 'More? (Enter = No)’
will appear. Press any
alphabetic or numeric key and
the listing will continue on a
new screen. Press the Enter key
to return to the menu.

After each line is displayed,
the program checks to see
whether or not a key has been
pressed. The Space key pauses
the display, which will continue
when any alphanumeric key is
pressed. The Enter key causes
disassembly to cease and the
menu is displayed.

MAGIC NUMBER?

The third option allows display
of the numeric contents of
memory. Although the
disassembler dees this it only
lists between one and four hytes
per line (depending upon the
instruction). The N command
allows eight bytes to be listed
on each line of the display. A
start address may be specitied
in Hex or decimal, just as for
the D command.

The N command is usetul tor
displaying the contents of tables
used by a program or the ROM.
Type 'N150' to see the Spectrum
reserved-word table. That is
where ZX BASIC stores the
spellings of words such as
PRINT and RETURN. The words
are stored in a moditied version
ot ASCIl code — the last letter
of each word has 128 (80H)
added to it, to make it easy for
the ROM routine which displays
words to find where each one
starts and ends.

If you found the numeric
representation of the BASIC
words rather hard to follow, you
can use the command A150 to
display the reserved word table
in character form. The
command uses 7-hit ASCII :
values, so that letters with 128
added to their code still print
out correctly. To avoid
changing colours or moving the
cursor unexpectedly the, ASCII
output routine displays control
characters (those with a code
less than 32) as full stops.

You can use the Space and
Enter keys to control listings
output by commands N and A,
just as you would tor a
disassembly. Every 21-lines the

2l
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SPECTRAMON

':)I"
=1

1171

‘More? (Enter = No)' message
will appear belore a new screen
is started.

The linal two commands
don't cutput anything
themselves, but they do change
the output which the others
generate. When you first RUN
Spectramon, the message P’
Printer option {Now ON)
appears. 1ype the command P
tollowed by Enter and the
message will become 'P Printer
option (Now ON)'. If you then
display memory contents (using
A, N or D) the information will
be sent to the printer as well as
the television. Once you've
tinished printing, press Enter to
stop the display and then use
the command P to switch the
printer option off again.

Notice that the printer
routine does not output any
lines until an entire screen-full
has been generated. In fact, it
deliberately avoids using the
LPRINT statement to send each
line to the printer. Instead it
uses COPY, the ZX BASIC
command which sends all of the
text on the screen to the printer.
That's because 1t is almost twice
as lfast to build up a full
screentull of data and then print
it using COPY than it is to use
LPRINT for each line as it is
generated.

The printer can't stop and
start very quickly and
consequently the LERINT
statement is much slower than
COPY — the printer must rev
up and slow down 21 times
(once for each line) instead of
just once. In fact, the printer
always cutputs the last line of a
group at half speed, to make
sure that everything falls in the
correct place when it stops. As
far as it is concerned each
LPRINT is the last line of a
group (when there's less than 33
characters being printed).

BASE CHOICE

The final option allows the user
to select the base in which
numbers are output by the
program. Sometimes it is useful
to have numbers printed in
decimal (for example, when
refering to addresses mentioned
in the Spectrum manual) and
sometimes hexadecimal is more
convenient (when displaying
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Hex ZBO Assembler — afterCB — after ED Hex ZBO Assembler — after CB — after ED
8@ nop fle b 4A Idecd bit 1,d adc hl.bc
01 Id be.NN flc ¢ 4B Idce bit 1,e Id be,(NN)
02  Id(bcha fle d 4C Idch bit 1,h
a3 inc bc flc e 40 Idc) bit 1.1 reti
%4  inch fle h 4E  Id c,ihl) bit 1 {nl}
05 dec b fle | AF Idca bit 1.a Idra
06 Id b,N fle (ki) E@ Iddb “bit 2,b in d,{c)
o7 rlea fle a §1 Iddc bit 2,¢ out (c).d
88 | cuabar ek 52 Iddd bit 2.d sbc hi,de
09 add hl bc re o i Id d.e bit 2,e Id (NN).de
A  Id a.lbel rre d 54 Iddh bit 2,h
0B dechbe rme e 55 1ddl bit 2.1
OC incc rre h 56 Id d.ihl) bit 2.(hi) im 1
00 decc | 57 Idda bit 2.a Id a.i
E ch e (hl) 58 Ideb bit 3.b in e.(c)
oF rrca e a » 589 Idec bit 3.¢ out (c.e
1@ djnz DIS il b ; ‘BA  Ilded bit 3.d adc hl.de
1 Id de NN il f BB Idee bit 3.0 Id de, (NN}
12 Id (dela rld 5C Ildeh bit 3,h
13 incde e 50 Idel Bit 3.1
14 inc d rlh 5E  Id e,{hl) bit 3.(hl) im 2
15 dec d rl | 5F Id e,a bit 3.2 Id ar
16 Id d.M rl hl) 60 Idhb bit 4,b in h,lc)
17 rla rla 61 Idhc bit 4.¢ out (c).h
18 jrDIS b 62 Idhd bit 4.d sbe hihl
19 add hl.de e 63 Idhe hit 4.e I (NN, bl
14 Id a.(de} rmd 64 |dhh bit 4.h
18 dec de e 65  ldhl bit 4.1
1C inc e i h 66  Id h.ihl} bit 4,(hl)
1D dec e ml 67 Idha bit 4,2 rrd
1E Id e,N rr (hl) 68 Idlb bit 5.b in Lg)
1F mra ma 69 Idle kit 5.c out (el
20 it nz.DIS sla b 6A  I1dld bit 5.d ade hl.hl
21 Id hl,NN slac 6B Idle bit 5.e Id hL{NN)
22 Id (NN I sla d 6C IdLh bit 5.h
23 inc hl sla e 6D Id LI bit 5.1
24 inch sla b 6E  Id Lihi) bit 5,(hl)
25 dech sla | 6 Idla bit 5.a rid
26 Id hN sla (hi) 70 id (hi},b bit 6,b in f.lc)
27 daa sla a 71 Id (hile bit B,
28 jrz,DIS sra b 72 Id(hhd bit 6,d sbe hl.sp
9 add bl hl srac 73 Id (hil.e bit 6,e Id (NN),sp
24 Id hl,INN) sra d 74 id ihi) h bit 6,h
28 dec hl 513 @ 75 Id (hi),l bit 6,1
2C  incl srah TR WEalt bit &,(hl)
2D dec | sra | 77 Id inhll.a bit 6.a
26 IdIN sta (hl) 78 Wab bit 7,b in a.ic)
2F cpl HER 79 id ac bit 7.c out (cl.a
3¢  jrncDIS 7A  Idad bit 7.d adc hl.sp
31 idsp,NN 7B Idae bit 7.e Id sp.(NN}
32 Id (NN).a c Id ah bit 7.h
33 INc sp 7D id a,l bit 7.1
34 inc (i) 7E id adhl) bit 7,{hl)
35 dec (hl) 7F Id a.a bit 7.a
36 Id (hi},N 80 addab res 0.b
37 scf 81 add a.c res O.c
38 jre s srl b 87 add a.d res 0.d
9 add hl.sp srl ¢ 83 add a.e res 0.e
3A Id a,(NN) srl d 84 add a.h res Q.h
3B dec sp srl e g5 add a,l res @1
ac inc a srl b 86 add a(hl) res @.(hl}
3D dec a arl | g7 add a.a res Q.a
3E Id a.N srl (hl} an adc a.b res 1.b
3F ccf srl a 89 adc a.c res 1.c
40 Id b,b bit 0.b in b.ic) an adc a.d res 1.d
41 Id b.c bit @.c out {cl.b 8B  adcae res 1.e
42 Id b.d bat @.d she hlbe BC adc a.h res 1.h
43  ldbe bit 0.e Id (NNLbc 8D  adc a) res 1.
a4 Id b,h bit @.h neg BE ade a,(hl) res 1,(hl)
45 Id b,1 bit 0.1 retn BF ade a.a res 1.a
46 Id b,{hl} bat @, (hl) im @ 90 sub b res 2.b
47 Id b,a bit @.a Id i.a 91 sub ¢ res 2.c
48 decb bit 1.b in c.lc) 92 sub d res 2.d
49 Wceco bit 1.¢ out Ichc 83 sube res 2.e

S




SPECTRAMON

Hex ZBO Assembler — afterCB — afterED  Hex ZBO Assembler — after CB — after ED

94 sub h res 2,h DB retnc set 2.b

95 sub | res 2,1 L1 popde set Z.c

96  sub (hll res 2.(hl} 02  jp nc.NN sef 2.d

97 sub a res 2.3 D3 outiNLa sel Z2.e

98 sbcab res 3,b D4  call nc.NN set 2.h

939 sbcac res 3.¢ D5  push de set 2,

9A shcad res 3.d DE sub W set 2, (hl)

98 sbcae res 3.e D7 st 16 set 2.a

9C sbcah res 3.h D8 retc set 3.b

80  sbcal res 3,1 09 exx sat 3.C

8E  sbcalhll res 3.(hl} DA  jpcNN set 3.d

9F sbcaa res 3.3 DB inaliN) sel Je

A and b res 4.b Idli DC callc NN set 3h

Al andc res 4. cpi DD prefixes instruc- set 3.1

A2 andd res 4.d ini toNs Wsing ix

A3 ande res d.e guti DE  sbcaNN set 3.0hl)

Ad  andh res 4h DF  rs124 set3a

A5 and | res 4. E®@ retpo set 4.b y

AE  and (hl) res 4,(hl) El pophl set 4.c

A7  anda res 4,a E2  ip po.NN setd.d

A8 xorb res 5.b ldd E3  ex(splhl sat 4.8

A9  xorc res 5.¢ cpd E4  call po,NN set 4.h

AA xord res 5.d ind ES  push hl set 4,

AB  xore res be outd E6 and M set 4 {hl)

AC =ar h res 5.h El rst 32 sel d.a

AD  xorl res 5| EB* ret pe set 5.h

AE  xor (hi) res 5.(hl} ES jp (hl) set 5.0

AF  xora res 5.a EA  jp peNN set 5.d

B@ orb res B.b Ielir EB  ex de.hl sel b.e

Bl oarc res B.c cpir EC call pe, NN set 5.h

B2 ord res 6.d inir ED sel 5,1

B3 ore res B.e otir EE xorM set 5.(hl)

B4 or h res B.h EF  rst 40 setl b.a

BB ol res 6.1 F&  retp set 6.0

B6  or (hl) res 6.(hl} F1  pop af set 6.c

B? ora res B.a F2  jpp.NN set 6.d

B8 ‘cpb res 7.b Iddr F3 di set B.e

B2 cpe res 7.c cpdr F4  call pNN set B,h

BA c¢pd res 7.d indr F5  push af sel B,

BE cpe res 7@ otdr F& orN set 6.(hl)

BC cph res 7.h F7  rstag set 6.

BD  cpl res 7.l F8 retm set 7.b

BE ¢pinhl) res 7.0nl) F3  Id sp.hl set 7.c

BF c¢pa res 7,a FA  jp m.NN set 7.d

Ch retnz set O.b FB @ set 7.e

C1 pap be set O.c FC  call mNN set 7.h

C2  jpnzNN set 0.d FO  prefixes instruc-  set 7|

Cc3 ip NN set 0.e tions using iy

C4  call nz NN set Oh FE cpN set 7.(hl}

C5.  push be sat @) FF rst 58 set Ta

C6 addaM set B,{hl)

C? rs10 set B.a

C8 . retz set 1.b Fig.5. The complete Spectrum Hex codes

C9 ret set 1. with thelr corresponding assembly

CA  jpzNN set 1.d language mnemonics. As certain Z80

CB set 1.8 instructions are compounds starting with

CC  call ZNN cablh CBh or EDh, the two righthand columns give

CD  call NN S these. These tables have been reprinted
g from dix A of the Sinclair Spectrum

CE adcaN sat 1,(nl) LS

CF rst 8 zat 1.8

address tables or working out
jump offsets). Type the
command 'B’ to change the
output base. When you first run
Spectramon it will be Hex
(hence the display 'B Base
selection (Now=HEZX)') but you
can switch it to decimal with the
B command. If you wish to re-
select Hex output later you can
toggle’ back by typing B’
again.

If an unknown command is

entered, Spectramon will ignore

ﬂ

94

it. If it is called upon to show
the contents of non-existent

memory (past address 63535) it
will display the message 'End of
Memory'. If the end of memory

is encountered while the
program is half-way through

processing a line of numbers or
ASCII characters, it will fill the

rest of the line with zeros or
spaces.

If you have to stop the
monitor for any reason by

typing Break (perhaps because

your desk has melted trom
under the computer or the ZX
printer is strangling itselt) you
can re-start Spectramon by
entering GO TO 200 after the
panic is over. So long as you've
not typed LOAD, CLEAR or
NEW in the meantime, the
menu will appear immediately
(without the 15 second wait tor
table set-up) and the current
base (Hex or decimal) will be
preserved.

MAKING A CONVERT

Spectramon is written in ZX
BASIC but it should be quite
gasy to convert for other
computers. ©bviously, it will
only be useful on machines
which use the Z80 processor!

The Spectrum CODE
function corresponds to ASC on
other computers — brackets
around its argument are optional
in ZX BASIC. String arrays are
handled rather oddly by Sinclair
BASIC — the variable Z$ is set
up by line 40 as having a fixed
length of 32. Unused character-
positions contain spaces — so
that Z$ is simply used as an
array of space characters by the
instruction formatting routine.
The array O% contains 608
strings (numbered from one, not
zero) and each string has a fixed
length of nine characters (line
130).

The other string variables are
normal ‘Microsoft’ strings — they
vary in length to accommodate
whatever is stored in them. ZX
BASIC allows sub-strings to be
extracted from a string using the
'TQ' instruction — AH1 TO 1)
returns the first character of a
string, corresponding to
LEFT$(AS$,1) in Microsoft
BASIC. If A% is set up as
*SPECTRAMON' then A%,6,3).

In short, the 'TO’ instruction
extracts all the characters from
one position TO another,
inclusive.

Spectrum BASIC allows long
variable-names to be specified,
and (unlike Microsoft BASIC) all
the characters of a name are
significant. On the Spectrum,
INDEX and INDIRECT are two
different, valid variables — in
Microsoft BASIC they will have
to be renamed, otherwise they
would be treated as the same
variable because they have the
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7% — Fixed length string of 32 spaces,
used in formatting.
H$ — Hex characters 'O'-'F' — also a

local variable used in the Hex-
Decimal conversion function, FN

H (line 50).

LP — 'Flag’ set to 1 if printout is
reguired.

DEC — 'Flag' set to 1 if numbers must be
output in decimal.

CHECXK INDEX — Line number of the routine which

checks to see whether an
operation could involve IX or IY.

GET INSTRUCTION —  Line number of the routine whigh
formats a complete line of
disassembler output. '

MAKE TEXT — Line number of the routine which
formats a complete line of
disassembler output.

BYTE VALUE — Line number of a routine which
expresses the contents of C (0-255)
in C$, using the current base.

WORD VALUE — Line number of a routine which
sets up C$ with a string copy of C
(0-65535) in the current base.

F$ — String containing register names.

0% — String array containing the
opcode text.

[LLK.T — Loop counters and temporary
values.

A% — The command typed in by the
user.

C% — The first character of the
command.

SlB= Line number of the chosen
monitor subroutine.

LOC — The location being examined by
the monitor.

L% — The line of text to be output by the
monitor.

10,11,12 — The instruction code and its
operands.

N$ — The name of the current index
register.

5% — The name of the current indirect

: register (N$).

M$ — The mnemonic form of the
instruction.

NBYTES — Length of instruction, in bytes.

INDEX — IS-IEE te 1if IX or IY are to replace

INDIRECT — Set to 1 if (IX) or (IY) are to
replace (HL).

R$ — Character within instruction
mnemonic.

MCDE — Addressing mode 0-9: declares
number and format of operands.

C— Number for conversion into a
decimal or Hex string.

C$ — Number after conversion into a
string.

D% — Part of disassembler ocutput line.

Table 1. Variables used in Spectramon.

SPECTRAMON

same first two characters. In
some versions of Microsoft
BASIC, neither variable name
would be allowed since they
both contain the key-word '[N’
Sinclair BASIC is also unusual
in that it allows spaces to occur
in variable names. Table 1
shows all the variable names
used in Spectramon and
documents their usage.

Other systems can ignore the
lines using COPY to send out a
listing and simply LPRINT L% if
LP=1, printing out lines one at
a time rather than en masse. A
user defined function is set up
in line S0, but it is fairly easy to
code around tHis if your
computer doesn't support that
teature. FNH(H3%) simply returns
the decimal value of the first
character in H$ — 1 for '1; 10
for 'A’, 11 for 'B’ and so on.

Spectramon uses a few
PEEKs and POKEs which will
not be required on other
systems. POKE 23658.8is a
usetul command which forces
the Spectrum into capitals-lock
(selecting a flashing 'C’ as a
cursor rather than a flashing
‘L’). This ensures that com-
mands are entered in capitals
(unless the user purposely
switches to lower-case in the
course of entering a command).
The location 23689 contains the
number of empty lines on the
Spectrum screen — when PEEK
23869 is three or less the screen
is assumed to be full since the
bottom two lines aren't normally
used for text and a line is
needed for the "More?.
message.

Location 23560 contains the
ASCII code of the key most
recently pressed. It is set to 32
when the space bar has been
pressed (or is being simulated)
and 13 when Enter has been
typed.

THE LAST WORD. . .

When [ received my Spectrum |
was convinced that ['d never get
used to the keyboard. After
writing, editing and typing in
Spectramon 1 was well-
practiced! Hopetully, the
program also illustrates a few
usetul quirks of ZX BASIC, both
from the BASIC and the
assembler programmer’s point
of view.

¥
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12 DIM cE=

5@ DEF $-45-7%{
HE @} EM Ghver ;@x Ccharact
er 1D decims

6@ LET LfP=8. REM NOo pPiribrler

78 LET DEC=8: REH Hex ogutput

@ LET CHECK INDEX=1500

S@ LET GET INSTRUCT ION=2DQ0@
10@ LET MAKE TEXT =4&2@

112 LET BYTE UVALUE=5202

120 LET WORD UALUE=522e

i38 DIM 0516808 ,9) . REM Opcodes
143 RESTORE

158 READ F§

i@ LET I=1: REM Opcode No.

128 357B,%5 Y

ia = {1,212 TO 2)="1" THEN
g_q:i TEET J:LE"!' Of({I+J) OB LI .-Fr?;
=T ! =T =I+7: REM Stand
-bit Opecand bty o
}QB LET I=I+1: IF I<¢(6@89 THEN GO
Ta 176 REM Repeat for alLl opceo
195 PRINT

Z0® LET H%="0123456739HRBCDEF " :
REM Hex Ccharacters

Z9@ REM ¥ Command Menu

3@ CLS : PRINT "COMMANDS™

353 PRINT “"&@ Return to ZX BASI

5328 PRINT ““"D<addiess?> Disassel
bie Program."” i 1
33@ PRINT ""Ni{address> NuUmeric
dump meEmor4y”’
S4@ PRIMNT “"R<address> ASCII me
m. disptay." :
35@ PRINT ““P Printesr option (n
ow “;: IF LP THEN PRINT "“"OHNH]"
5355 IF LP=& THEN PRINT "OFF1 "™
368@ PRINT ‘"B Base Selection i(n
oW ";: IF DEC THEN PRINT “DEC)™
3685 IF DEC=@ THEN PRINT "HEX)"™
39@ POKE 23658,8: REM ForcCce <ap
2 LocCk
48@ INPUT "Command?"; LINE R$
41i@ IF LEN RA%<1 THEN GO TOD 488:
REM NOthing typed
LET SuUB=
STO

c
@: IF Cs="8" THEN 3 |
¥ THEM LET DEC=1-DE

428 IF C§="EB"
C: By T 208: REM ReEvErse vaiLue
of DEC - Base fFla

425 IF C%="P" THEN LET LP=1-LP:
GO TO 288: REM Reverse vailue oOfF
LP = Printer ilag

438 IF LEN RS$<2 THEN GO TO 408:
REM No addiess specified

44@ LET As$=A% (2 TO LEN RA%): IF
AS(LEN RS TO LEN RS)="H" THEN GO
TDO 2208: REM Hex address?

45@ FOR I=1 TO LEN HA%: IF ARLI
TO I3 <"8"” OR AS(I TO I} :>"9" THEH
GO TO 480: REM Reject if addres
& is5 not numeric!

468 NEXT I: LET LOC=URL RA%: REM
S5t Up Start address

498 REM % Select subroutine
s@@ IF Cs$="D" THEN LET SUB=i208
51@ IF ©%="A" THEN LET SuUB=7080
S2@ IF Cs="N" THEN LET 5SUB=7500
sa@ IF SUB=2 0OR LOC>65535 THEM
G0 TO 4@8@: REM Ignore Silly addr
€58 ofFf Counmahnd

S95 CLS : PORE 208569,8. REM CLe
ar BASIC Key bLUFFET

ocaad G0 SuUB SuB: FRINT LS

5@ IF LoC:6553% THER PRINT ""E
nd OF memory.": POKE 23560.,32: G
? TO 61©: REM Pretend SPACE was
yped

506 IF PEEK 23639<4 RAND LP THEHN

CoPyY REM Screen Full & print
needed ;
6@7 IF PEEK 236892<4 RND LFP=0 TH
EM PRINT “More? (Enter = NO)": F
OKE 23569 ,32: 60 TO 518: REM Scr
een FullL - pause

612 IF PEEK 235So&6=32 THEN GG TO
519: REM Wait untail key < »SPACE
&12 IF PEEK 23689<¢3 THEN CLS :
REM Start a new ESCieen

615 IF PEEK 23568<¢»13 THEN GO 7T

0 6@0@: REM Do another line unlies
2 ENTER was tdped
2@ GO TO 208@: RENM Return to me

s

igR@ LET  I@=FPEEK LOC. REHM Get OF
ftode number

1@21@ IF Ie=283 THEN GO TO 1200:
REM Bitwise operation (Z8@)

1828 IF I=2=237 THEN GO TO 150@:
REM Miscellaneouvs Z6@ operation
124@ IF I@=221 THEN GO TO 15€6:
REM Use IX inhstead of HL

195@ IF I@=253 THEN GO TO 1528:
REM Use IY instead of HL

1268@ LET IA=FEEK ({(LOC+1): REHN Ge
t LSS of gperand

178 LET I2=PEEK I1LOC+2): REN G
T MSB of operand (if anyl)

1988 GO SUB GET INSTRUCTION
139@ LET Ng="HL": LET S5%="(HL)"

11d@@ GO SUB CHECK INDEX: GO SUB
HMRKE TEXT
11A@ LET L&=L%+M&: REM Add instr

g£tioh L0 Line

1129 RETURN .

119@ REM %% CE _codes

120 LET I®=PEEK (LDC+1) +256: RE

M Compute bitwise inst. Number

1210 GO SUB GET INSTRUCT ION

1228 IF M§="7" THEN GO SUB MAKE
: GO TO 111@: REM GOt instru

fti0on =

123@ LET HBYTES=2

1i24® GO TO 1890: REM Finished
1292 REM ¥ ED cOdes

153@@ LET I@=PEEK (LDOC+1}): REM Ge
t the reai insl. nUMmbET

131@ IF I8®<64 OR (I@>x127 AND I@<
16@) 0OR I@:>191 THEN LET I®=191:
REM MOt a valid ED code
1315 IF I@<i28 THEN LET I0=I0+3=2

: REM Work out position in O%
i32@ LET IP=IG+417
133@ LET Ii=PEEK (LOC+2): LET 1=

=PEEK (LOC+3): REM Find new oOper
aFnd
1548 GO SUB GET_ INSTRUCT 10N

i35@ IF M&="7" THEN GO SUB MRKE

TEXT: GO TO l1liie

15368 LET NBYTES=NBYTES+1: REM Lo

nger than expectied

1378 GO TO 1698

1498 REH %% DD Ccodes

1588 LET HE="IX". REM Use IX ins

téad OF HL

15168 GO TO 153@: REM Continue as
ror IY

1520 LET Ng%="IY¥": REHYM FD codes

153@ LET C=PEEK (LOC+2): REM Get
QF FEEL fFor (IY+O0FFSet)
154@ IF C=0 THEN LET S&="("+N§+"

1s5@ IF C:@ RND C<128 THEM GO SU

giﬁvTE URLUE: L ET SE="("+NE+"+"+
F

1555 IF C»>127 THEMN LET C=256-C:

G0 SUB BYTE VALUE: LET S%="("+N§

+tl_'ll+c’+t|} LL]

1568 IF PEEK (LOC+1) =283 THEN GO

TO 166@: REH Indexed bit operat

10N

1579 LET Ie=PEEK (LOC+1): LET Il
=PEEK (LOC+2): LET IER=PEEK (LOC+

Si: REM Get the equivatent HL in

0

1588 IF Ia=54 THEN LET IZ2=0: LET
I1=PEEK (LOC+3): REM 8 bit indi

rect load - sSpecial case

1598 GO SUB GET INSTRUCTION

1598 LET INDEX=8: LET INDIRECT=@
: REM Mot using IX or IV

1518 IF M%<>"7" THEN GO SUB CHEC

K INDEX

1620 LET NBYTES=NBYTES+INDIRECT +
INDEX: REM RAdjust instruction Le

ngth

1625 IF INDEX=8 THEN LET NBYTES=

NMEYTES+INDIRECT: REM ExXtra bute

needed fOr OFFsSel

163@ GO SUB MAKE TEXT

1542 GO TO iile
1668 LET I@=FEEK (LOC+3) +256: RE

—
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M 8 bit indirect bitwise inst.
1578 GO SUB GET INSTRUCTION

168@ LET INDEX=@: LET INDIRECT =0
a §EH Pretend IX & IY aren’'t nee
=

i698 IF M$<>" 7" THEN GO SUB CHEC
K INDEX: REM Make sure

1728 LET NBYTES=NBYTES+3:INDIREC

17180 GO SUB MRAKXE TEXT

i720 GO TO 1ii1@

1082 LET INDIRECT=9: LE&T INDEX =0

e S o e et

181@ LET I=I+1: IF I>LEN M% THEN

RETURMN

1828 LET R%=M%(I TO I}: IF RE<>"

A" AMND RSs<>"#%" THEN GO TO 15i0@:

REM Check fOor abbireviations

1338 IF Rs="%" THEN GO TO 1550

1548 LET INDEX=1l: REH use IXs,IY

i858 LET M$=M$ (1l TO I-1) +NH+M$(T

+1 TO LEN (M%3): REM Modify inst

raction

1568 RETURMN

168@ LET INDIRECT=1: REM Use (IX

} ofFf {IY)Y instead of (HL}

18990 LET M$=M$(1 TO I-1) +S$+MS(I

+1 TO LEN (M%) : REM Insert 291

Sterf Name

19808 RETURN

2008 LET IS=US(1v+l): REM G&t te

Xt OofF opcode .

2083 IF I$(LEN I&)=" " THEN LET

I%=I%1{1 TO LEN I%-1): GO TO 2203

: REM Dascard traiting Spaces

29085 LET MODE=CODE 1I%-48: REM Ge

1 addressing mode (ifF sSpeciall

2218 IF MODE<1 OR MODE»S9 THEN LE
D : GO TO 2820: REM Not sp

ia

EL

2815 LET I%=I%(2 TO LEN I$): REM

SLrip off the "mode’” marker

2020 FOR I=1 TO LEN I%: IF I$(I
"THEN GO TG 2@4S: REM F

ind operand field

28028 NEXT I

2030 LET A%=1%+Z%${(1i TO S-LEN I%;

: REM no operand, fOrmat neatliy

2835 LET BS%$="": REM Operand!?

2848 GO TO 2855

2845 LET A=I%S(1 TO I)+Z$(1 TO S

~I): REM This is the opcode

2858 LET BS$=I%(I+1 TO LEN I%): R

EM and this is the operand

2855 GO0 TO 3880 +MODE*108: REM P

CLEsSsS 1N accordance with addr mo

de

21980 REM 2% Convert hex to dec

2288 IF LEN RA%<2 THEN GO TOD 480

REM MUst be &5t Lgz3t 1 d:igit

2210 LET AS="800"+A%( TO LEN A%-

1Y : LET RA%=A%I(LEN A%-3 TOD LEN A%

}!: REM ForCe 4 character FfField

222@ LET LOC=A: FOR I=0 TO 3: LE

T LOC=LOGC+FN H(RAS(LEN A$-I)) %164+

T: NEXT I: GO TD S20: REM Get v

L inp LOC

2998 RENM £+# Use addre2ssing mode

SR LET NBYTES=1: REM Implied =

ddressing - no operand buytes

3918 LET M%=R%$+B%: REM EBuild ent

ire instruction text

32E2@ RETURN

3100 LET NBYTES=1: REM B bit op=s

fand in or peointed 1o bYy fegiste

3118 IF LEN (B%) <:® THEN LET BSs=
B&+",": REM Format neatiy

2115 LET K=I®8-INT (I®.-B)*B+1: RE

H Get operand number fFrom inst.
3120 LET HM$=A%+B3+F$ (K} : REM RAdd
2PPrOoPriate symbol

3136 IF I®=118 THEN LET ME="HALT
": REM LD fHL) , (HL) doesn‘t exis
I - HALT takes its plLace

3148 RETURN

S208 LET NBYTES=2: REM & bit nup
ber is oOperand

2210 IF LEN (B%) <>@ THEN LET B%=

Bs+,
3228 LET C=I1: REM Getl number

S2538 GO0 SUB BYTE UALUE
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324? LET MS=RAS5+E%$+C%: REM Build
inst.

S250 RETURN

3Z@8@ LET NBYTES=3: REM 16 bit Ny
mber is operand

331§ ;F LEN (E%$) <>@ THEN LET B%=
28 LET C=25&65%I2+I1

3@ GO SUB WORD UALUE

S4@ LET MB-AZF+03+CF

I5@ RETURN

2 8@ LET NBYTES=2: BEM REelative
JUMP OFF58t is5 operand

L @ ;F LEN (BE%) <*® THEN LET Bs=

8 LET C=LOC-254+I1: REM Hork
absolute addr. firom OFFset
¥ IF I1<128 THEN LET C=C+256:
EM Can 90 back or forw
48 GO TO J3IZ3IA; i
utesaddress of target
->28 LET NBYTES=2: REM P
BD-2855 i in operand b

EY =T

28 GD S5UB BYTE UHLUQ
328 60 TO 3636

@80 LET MNBYTES=3: REHM Indirect
Zddress5 i3 in opefrand

3518 LET C=256%I2+I1

3528 G0 SUB UORD VALUE

323@ IF LEN I[(B%) <>@ THEN LET Ef=
E3 +I1 2 AL s
3648 LET ME=HAS+B$+ " ("+C%+")1": RE
M Braihets indicate indirection
32658 RETURN

V@@ LET NBYTES=2: REM IN to por
nvmbered by operand

A LET C=13%

3720 G0 SUB BYTE UJARLUE

738 G0 To ooz

3808 LET NBYTES=3: REM STUORE at
Gperand address

3510 LET C=256%I2+I1

820 GO SUB UORD UALUE

Sﬁgg IF LEN B%<*® THEN LET BS$=",
7

30480 LEYT ME=RA%+" (" +C%+") " +B%: RE
M Brackets indicate addiess not
valuse

3658 RETURN

S3980 LET NBYTES=1: REM Peculiar

39180 LET Hg="7"

3928 RETURN

3998 REM *+% Build up osp Line
4@@@ LET C=L0OC: GO SUB WORD UALU

4@21@ IF DEC THEN LET LS=C%+" *:

GO TO 483

42280 LET L%=C%{(1 TO 414+ . REM

Remove ‘H*' to shorten Line

1838 LET D%="": FOR T=LDOC TO LOC
+HNBYTES -1

4a7@ LET C=PEEK T: REM Get data

4@75 IF DEC THEM LET DEC=8: GO =

Us BYTE VALUE: LET DEC=1: GO TO

?@9@: REM Alwauys use hex (h2ater

188@ GO SUB BYTE UALUE

49292 LET D$=D%+C$(1 TO 2): REM M
0 "H” here either

4108 MNEXT T: REM Process 3liL ths
bytes OofF the instsruction

411@ LET L$=L%+D&+Z%(1 TO 2% (4-N

?YTEEJJ+“ “: REM Rdd =paces tidi
u

4128 LET LOC=LOC+NBYTES: REM Adv
ance to next instruction

£138 RETURN

49980 REM x3 Convert C to Cg

S@@@ IF DEC THEM LET CS=STRS$ C:

RETURN : REM Cecimal is sasy
S5B31@ LET C$=HS(CA165+.5 TO C-16+.
9): LET E=C-INT I(C-/16) #1iB6+.5: LE
T CE=CE+HSIC TO C} +“H": RETURN
REM 8 bit hex wvatue

SP20 IF DEC THEN LET C%=5TR% C:
RETURN

5825 LET CT=C./2556: LET C$=H%ICT.-
16+.5 TO CTA 16+.5): LET CT=CT-IN

35 (CI{%&3*15+.5: LET CHS=CHE+HSI(CT
TDO C

el
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SPECTRAMON

S@3@ LET CT=C-INI (C. 256} $856: L o o

ET C$=CH5+H$(CT-16+.5 TO CT 16+.5 "DATAR “1SET 4", "1SET 5" ,"1SE
1: LET CT=CT-INT IiCT.~-16) #£16+.5: inASET 7"

LET C$=CEH+HS(CT TO CTI+"H”: RETU REH Z880 ED cndei‘- (4Q-7FF)

RN : REM 16 bitl heX value D {Cy>,"0uUT (21 ,8B8°
S996 REM % Z60 Instructions - e * s "NEG" ,“"RET
E@@@ DATRA "BCDEHL #A" T 4 B TR

5210 DATAR "NOP®" ,"3LD BC","LD (BC I C, {C} ™ ,.""OuUT

LAY, A . "DEC 3 , "ADC EE.EB;H“ELD BC™, 9",

E e I
5198 DATA "IN D, (C)"™.,
,"SBC HL ,DE™ ., "8LD DE™,"8",
MarIy,Lnk BRI
2088 DATA "IN E, (C)".,"OUT
“RDC HL,DE” ,"6LD DE™ .,"97.,"
iy pio M 2v,"Le A,R"
"SLE} Bn, 65218 DRATA "IN H, (C)" ., "0OUT (C) ,AH”
7 IIDEC H" L 7 ‘.EBC HL ’HL'P| 2 ‘IBLD HLII - Ilgli 4 ilgll %
“DRA™, "4JR ", ADD ¥,%¥" *,"RRD"
&@a3@ DATH “6LD m- INC L ©=2280 DATA “IN L, tC)","our 41C L7
LR ED L e R Lt . "TRDC HL HL" . UELD HLT T8, MeY T
L3l SPY,"8LD RAY, " INC SP “INC - “RLDM i}
0, £ ,"2LE *" "SCE" . "-‘LJR c EEI,BB DATAR 9" ,"9" ,"SBC HL ,5P" .0
g _,55:'" "ELD Fl DEC 5P" 4 - Il\j -_D 5Pn ug" . g ..g.. o g e “IN F'_; {C)
|~ Tt 1) 3, H","ELD ﬂ" Fiest B 8 il b EJ ,H", FIDE- HL. ., SP" “sLD S
&4 DATA “1LD B, 1LD ©*,"iLD D g e e e g
ey s B o gl SERREI § i R - T ot 815 » ok el W T - HEE ::340 REM MOre ED codes (R@-BF)
=L,v3LD A ,T1IADD AT, "1ADC AT, 1Sy 5258 DATA "LDIY,"CPIY,"INI" ,"OUT
2RI BLLTANOR Al INOCaAT, TIBE TRTRGRTIEL LB R S
- o A o eAUP M o = HEF e et
ZosoShna SEOLL Nz SESR_DATR, *LDp -, ZcPn -, “IN0 il
7 =H BC , "2RDD /AT, RE 3 ™ T oA
TR, CRET Zwo TRETT, fagpoge g m LDIH CRIR™,"INIR",
EK_L:-H!__L s ,"EBHLL“ "E’HDD F'Il" "R'ST B 5280 Dﬁ'rﬁ "]_DDR" i GPI}R" TINDRY,
H" ,"RET HNC","“POP DE™,"3JP NC","7 oTDR™,™9","9", g
aut AT, "3CALL NG, “PUSH DE“ “25U £99@ REM ¥+ Character du

mp
5 A" OC: GO SUB S@z28: LET
&e88 DRTRHR “RST 18H", " "RET C","EXHX ?EE?CLE-“: l‘:‘: c LFDR C=0 TO 15: IF C+

Gl T ST RS T SERALLE B A c N LET &0 TGO
2982t 2F Bl SRR EN N80, LoE3eSeen ek LET 10005, 8
B, 3Jb PO, TEX (SP) L8, "SCALL 791@ LET IQ=PEEK (C+LOC): IF I®@>
Rk o et SR St ek L SR 127 THEN LET IP=1©-126: REM Stri
PE","EX DE,HL","3CALL PE”,"9"," 5938 IF I®¢32 THEN LET I®=46: RE
"o R S R 43 HSEEILPP POP AF" 5 Print controls as dots
6@78 DATA “PUSH AF", "20R",“RST = 7032 LET L$=L%+CHRE 10
gﬂ"“"RET M","LD SP, u"b"auﬁ M","E Zaﬁa NEXT C: LET LOC=LOC+16: RET
Zode REN zbe CB COEEE RST 38H" Zig9@ REM 2 Numeric dump
EQ9B " w o Tt it 75@0@ LET C=LDC: GO _SUB UORD UALL
e e - AR R AERELLIRELN-03 . BT LET Ls=C84+" ": FOR I=8 7O 7:
8=, e, "gﬁ?ﬁg":"g"'u?ERLg +"% IF LOC+I>65535 THEN LET 1I@=0: GO
sige bafa Tokv al,TibTi i, ~amz To 7H36C B pe¥are say o An
élé? D?E?T“%B]_—r 4" ,"1BIT 5", 1BT 752@ LET C=I8: GO 5S5uUB Seee: IF
' € EC_THEN LET LS$=L$§+" "+C$
§120 DATR "iRES 2“,"1RES 1","1RE 752s IF DEC=8 THEN LET Le=L$+" -
s 2 iRES 3 2 YO$(1 TO 2): REM Strip ‘H- to ke
5139 bATA 4" ,"“1RES 5" ,"1RE ep under 32 COLUmMNS

8" ,"1RES 7" 753@ NEXT I: LET LOC=LOC+8: RETU
Eld-@ DATH 2","15ET 1","15E RN
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... and it's waiting for you

ENTER THE CATACOMBS...
HUNT THE TREASURE. ..
AVOID THETRAPS...

WATCH OUT FOR SKULL!

SUPER NEW, ORIGINAL, 3-DIMENSIONAL

FULL-GRAPHICS MAZE GAME FOR THE SPECTRUM 48K,
HUNT THE TREASURE THROUGH MULTI-LEVEL MAZES
AVOIDING HAZARDS AND DEADLY WANDERING SKULLS.
THIS GAME WILL BLOW YOUR MIND.

THERE IS NOTHING ELSE LIKEIT!

Write for details on the GRAND HIGH SCORE COMPETITION
GAMES MACHINELTD.,

40 FRETHERNE ROAD, WELWYN GARDEN CITY, HERTFORDSHIRE.
= (07073) 28444/28435

GAMES MACRINE




SPECTRUM

*k Bonkers and Breakaway are available
from Prism, Woolworths, Rumbelows,
John Lewis and Debenhams.

* Dealer inquiries welcomed
% Overseas inquiries welcomed

DO YOU HAVE A GOOD IDEA FOR A GAME?
CALL US!

COMING SOON!
* Bricky Micky

* Bermuda Triangle

* Time Bug * Magic Orchard
* Final Frontier
ails -
a5k for det
PRCCOM
v SOFTWARE |

HOW TO ORDER

Telephene orders
(01) 508 1216

Credit Card Holders (Access/Barclaycard
onlyl can purchase by telephone. Pleasa
give card no | name, address and Items
required and younorder will be despatched

the same d'a!".,_,,, e
R R R R
BY POST

Simply write your requirements in the
coupon provided, enclose your cheque F.O.
or use your Access or Barclaycard Please
make chegue payable ta; PROCOM
SOFTWARE and post to address below
Allaw 7 days far delivery.

B

IN PERSON

¥isi our premises, at the address below far
a great selection — we will be delighted 1o
S8€ you .

PROCOM SOFTWARE

309 HIGH ROAD - LOUGHTON - ESSEX | m Credit cards valid if signed by card holder.
TEL: (01) 508 1216

SR

r-_POST TO: PROCOM SOFTWARE,
309 HIGH ROAD, LOUGHTON, ESSEX.

| Piease send me the following items:
1 Bonkers Grid Master
(E5.50) [£4.95)
i Breakway List of new
J (E£5.50 each) games!
[Please tick items)
I enciose my chegue/P 0. for £ ar
| prefer to pay with my ACCESS/BARCLAYCARD
(Debete whichever not apphcable)
Card Ne
| Signature
MName
1 Address
I Tel: (Day) Tel: {Evel

Address above must be the same as card holder.




