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ORBITER

A fast and furious arcade action game for the
ZA Spectrum, Orbiter is written entirely inm/c
code with full arcade features including scan
ners, reverse, hyper-space, continuous scor
ing, sound effects and humanoids

Survival is the name of the game in this exciting
scramble-type arcade game. Fast machine
code action with full arcade features

Fruiteatingmonsterbeatingmazemunching .I ! Soar through the stars in this exciting new
creaturecrunchingghostchasingfastamazing I B space ship simulation. This new, advanced ver-
Muncher! Fast machine code, maze, race sion of Startrek uses the full colour and sound
and chase game - facilities of the Spectrum microcomputer

ZX 81 Arcade Action List ZX — Spectrum Software
ZX 81 Compiler ' Orbiter
Muncher (ZX 81) ] £4.95 Ground Attack

Asteroids L £4.95 Starship Enterprise
Invaders £3:85 Muncher

Alien-dropout £3.95 GENEROUS DEALER

Startrek £3.95
Graphic Golf e DISCOUNTS AVAILABLE

SUF}EF‘ WUI‘I'IpuS 1 £3.85 Send to:

- SILVERSOFT
Games Pack 1 £3.95 20 Orange Street, London WC2

Please send me as indicated. | enclose a cheque/PO for £ £ i
NAME e ADDRESS

PROGRAMMERS. Tired of working for nothing, send your programs to SILVERSCFT for a speedy reply.
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Pascal hints; Vic-20 colour; Saving and
Loading on the Dragon. '
Texas Instruments new £100 computer;
giving away micros; BBC robots. 33
COMPUTER CLUB

Simon Beesley downloads downtown with the
Worcester Park computer cronies. 3 4
THE DISC REVOLUTION

Whether you want a database to shame MI5 or
just to load Snapper, a disc drive could be the
answer. We take some drives for a spin.

CAMPUTERS LYNX 42

Bill Bennent reviews the 48K colour
computer.

ORIC 46

Colour and sound break the £100 barrier for
the first time. 50
ATARISOFTWARE

Eager for any challenge Jack Schofield tries his
luck as astronaut, sub commander and pilor.

SPECTRUM ADD-ONS

56

Tim Langdell assesses the benefit of additional
ports and extra memory. 60
ZX-81 DEEP SPACE

Forget about the Danes — only black holes
can trouble your Megatrawler. 64
VIC MINOTAUR

Evade the Minotaur and beat the clock in
Roger Miah's Vic-20 game. 68
FORTH FOR BASIC USERS

Tan Maclean looks ar Forth.
DRAGON GRAPHICS MIX
The Brains show you how to mix different
coloured text with graphics. 77
SPECTRUM TOOLKIT

require  expert

Utilities which do not
knowledge of machine code. 84
ATOM BASIC CONDENSER

Memaory is at a premium in the Atom — which
is where Dave Berry's ABC is useful. 89
BBC COLOUR OVERLAY

Put colour display into perspective on the
BBC with judicious use of overlays.

BBC A LAMODE 93
Multicoloured graphic symbols can be
Emdu:::d in mode 5. Fintan Culwin shows
ow.

SPECTRUM CHARACTERS 98
How to make use of the 21 extra characters
there for the making.

ZX-81 CHESS 1 00
“Amazing” was Clive Sinclair's response to
David Horne's chess in 1K. 1 03
£3,000 ACORN COMPETITION

Your Computer and Acornsoft present Castle

of Riddles. 1 05

BASIC DICTIONARY

Tony Edwards' Basic lexicon. 08

CONTROL 1

John Dawson describes how to interface a

printer to a Z-80 PIO chip. 1 13

RESPONSE FRAME 1

Your technical queries answered. 1 1 5

FINGERTIPS

Our pocket computer and calculator cnllilmé
for the ZX

micros, Vic, BBC and others. 1 3

COMPETITION CORNER

Find out whowon the Atari and the £15 token.

Orb Bomb puzzle. New Commodore 64
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EDITORIAL

ONCE UPON A TIME big expensive computers sat in offices and did serious jobs like the
accounts and word processing, while little computers stayed at home and pushed lumps of

- coarse graphics around the screen in a parody of ping-pong. That was not quite as far ofl as
the days when the princess still had to kiss the frog, rather than steer him across three lanes
of alligators for a new high score, but it was a time when a computer knew its place: either
in the office or in the home. Now that distinction is beginning to blur, and the home
computer's increasing sophistication must be credited with a major role in bringing about
the change.

By offering more features at ever-lower prices, home micros have made buyers and
owners of “serious™ systems expect more for their money. After all, put yourself in the
shoes of the businessman who has just taken the first step into the unknown and bought a
micro for his office. When he then discovers that his dear little nephew's BBC model B or
Commodore 64 offers many of the features of the new office system but at a fraction of the
cost, he will justifiably feel aggrieved. The businessman's growing awareness of the
burgeoning home consumer market means that he will know that the technology in itself is
not expensive and will bring him to ask why, when dressed up in a business micro's box, it
should prove so costly.

But business computing also exerts a strong pull on the home market. As computer
literacy grows, home users want more than just games. They want the option of turning
their micros to serious applications such as word processing. That means they must be
given real keyboards and mass storage. It is to that demand that manufacturers are just
beginning to respond, as we show in this issue. Discs are moving down in price to within
the reach of the home micro, and home machines like the Lynx are moving up to take
advantage of features such as CP/M, which mean you will be able to run business software
at home — or even use the same machine in both environments. If this trend continues, a
new market will open for portables which are as entertaining as they are useful. Built-in
mass storage might then be less important if a Modem could be incorporated to access
outside databases,

It is no coincidence that both Acorn and Sinclair Research plan to release portable micros
later this year. Pl




48K SPECTRUM
“Shaken
But Not
Stirred”

A James Bond 007 Adventure

You are secret agent James Bong, MNo. 007,
with a hcence [0 kil Your [ask iS (o locane and
disam a nuclear warmeéad which has been

kidnapped by the mystenowus Dr. Death. You try to
foliow s trail across the continents (o his secret
isiand whete he i holding the missile, But he has some
SUrprises in store for youl
Even wilh your range of death defying gadgets you may not
manage o escape from the maze of his underground Mideout
If you can hnd it that 5!
Armpway, watch out for his henchmen, the steed ficted giant PAWS
and the deadiy midget TIC TAC, If you finally manage 1o get thiough
the oY screen [hree dimensional maze, locate the control room., disanm the
warhead, and think you desens a annk. then rush Dack home for aVodka
Martini - ‘SHAKEN BUT NOT STIRRED
Can you resict being 0077  £6.50

16K SPECTRUM & 48K SPECTRUM
Everest Ascent

Stake your claim o the Top of the Warld in this gripping vertical adventure
in wihech you aim 10 conguar the 29,181 summit of the woild’s highast
peak

'\I"-Jl:j:]'*.' from base camp o base camp m defiance of all the obstacies
Wruch man and nature Can twoaw at youl Sunsnee intense cold as vou
walch oul lor avalanches. than ice and, of course, abominable snowmmen|
Cope with wayward Sherpas and cross bottormiless crevasses but
remember 1o walch your adygen supplyl A game of skill, cunning, bravery
and daring for those with a head for hewghts!

For the 16K Spectrum we have divided this game into exciting pars (o give
yOU 2N agveniure a5 Comphex and vaned as the 48K version

For the 16K or 48K Spectrum only £6.50,

48K SPECTRUM

Transylvanian Tower

A spine-chiling adventure with spectacular 3-D graphics
Can you nd the word of Count Dracula before he
INtroduces you [0 the dark world of the iving aead 7 Harmor
him addicts will know most of the moves, but we've also
acded a few of our ownil Can you discover the mystery of
the turret and ascape with its treasures?

Enter via the dungeons and work your way up o the [er-
rifyirig topl Find objects to help you whilst exploring the
S00 roomms —all in exciting 3-D detall = but watch out for the
Dats

Give your Spectrurm a bite of the action nowl
includes full save routing for use durnng the daylight

bl ESSD
16K SPECTRUM

Ship of the Line

An Adventurous Management Game
Command a [ 7th Century sailing ship. . . 'win v
TUEEe VOUT SUDDIES, Manpoeaer and Smim
feanessly Dattle your way up the ranks ., - and finally achiewe
promotion to First 5ea Lond, but beware . _ it won't be easyl
Fn-: oLarier .;II"H_r -;'r1q.t+.'_,1r' EEmy ﬂf"l?'[".. ST m.,-r'-':[rokr?_
fever and lamine . . endure fve, fog and thint . . . ihen
wihen you think you've done well . rush back 1o Pont
for promobion! With full colour, ship graphics and

sound £4.95

YOUR COMPUTER, FEBRUARY 1883

48K SPECTRUM

Ship of the Line

48K version featunes the chance 1o send out Doarding partes, 1o Dulid up
pnze money. (o take inteligence 1ests and 10 bribe your way up the
admiralty ladder! This greatly extended version of Shep of the Line really
makes the maost of your extra memory.  £6.50

16K ZX81
Bargain Bytes Cassette One
Deep Sea Adventure * Bank Account * Underground Adveniure *

Degthcharge = Hangman * Loan Calcutator = Codebreaker * Foreign
Cusmency Calculator. A genuine bargain|

Eight intereshing programs for just £5.00

16K ZXB1

Bargain Bytes Cassette Two

Stock Market Game *® Sealanng Adventure * Jackpot * OXO * Financial
Modei * Ski Run' * General Knowledge Ouiz * Copycat

Too many programs 10 desribe for only £5.00

ideal as a 2481 Staner Packl

48K SPECTRUM

Multi Function Cash Controller

If you want to make your machine work for you, this is an ideal
program .
Cash Controller has four basic functions; it keeps your Bank Account in
order, it looks after your Home Budgeting. it calculates loan interest
and repayments, and finally it checks your mortgage for you. In
addition, it only lets you into the program by means of your own secret
password which you personally choose. Once you've allocated
budget headings. any transaciions you put through the Bank
Account will 2utomatically be taken into.account on your

=
Using a Sinclair printer, hard copy statements can be
produced running from any date to any date; much
more versatile than your regular bank statement! This
program has been carefully crash-proofed 1o
prevent a minor error from scrambiling the existing
data, and comes with clear on-screen
instructions plus full printed notes to help you
on your way. Finaily, it holds up to 200 bank
transactions and fills up most of the
memaory of your 48K Spectrum.  £10.00

Despatch within 48 Hours
Guaranteed.

All tapes despatched by
First Class Post.

—— S e s e .
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i Post today, phone, or call at our shop
Post to Computers for All(Y), 72 North Street, Romford
Essex. Telephone: (Q708) 752862

P A0S FUSH M Thi ToThowan 1] EQLpMENT

32
£
8

There's a computer to suif you

| ORIC 48K @ £169.95 (inc ;-5-;5 usrrr. : .3:5 'E__T(E‘.- 00 (nc -;arr_

| BAS MCRO (7Y - T ATAR 40( £190 95 (ime VA

| at Computers for All! g gﬁiri:'a{ﬁrgbj S‘“i—f 50 (e VAT ATAR: BOO ?&n 399 95 (ine VAT
A full range of the world’s finest micros plus the Plagse 0dd Pos! ond Pocking @ £3 00

best advice and tremendous value for money!
New Year, so why not a new computer? Choose
from the Atari range, Dragon, Oric, MPF II, BBC

DRAGOMN CARTRIDGES DRAGDON CASSETTES

Ghost ARDCk & 524 95 & Compendum of Gomes @ £7.95 e
Birgark @ £19.95 0o Comp of opphications @ £795e
Meteoonds @€19050e0  Quest @ £795 00

Micro, Commodore Qe @SN MohestbeWrcou 5150w
! . ¥ ik 5 MpUSOVIC @ ETES
But be sure it's from Computers for All — the Wbefeny . @EB%e_. Cophchnmanr @S5
| h h I # Storship Chomeseon (@ £19.95 80 Mazeroca & £795 6o
shop where people matter, Personal Finance @ £19.95 00

Call now, write or phone. NAME
1983 will definitely be the year of the computer.
Make sure you start it right ADDRESS

INSTANT CREDIT AVAILABLE FOR
CALLERS WITH CHEQUE OR CREDIT I
CARD ) _— . : [enciase chagua P O fomavoluaol & mada
COM MERS poyoble o COMPUTERS FOR ALL Please bl my Access
Barciaycord Vsa/ Mosterchorga/ Aumex No I

G G (S e [N ST DN PRERSED e
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if your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop; 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.

Credit quotations on request.

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fitted! Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added — that means you can run CP/M !
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.
(AF56L) Only £339.00

DRAGON 32

The amazing new British com-
puter with a full-travel standard
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256KI!!), 9
colours, hi-res graphics and
Microsoft extended colour BASIC
{the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it
has a printer interface (Centron-
ics-type), joysticks are available
and it's incredible value for
money. (AF57M) Only £199.50

[ THE AMAZING ATARI COMPUTERS

-

4 Consoles Available:
Atari 400 with 16K RAM [AF36P)
£249.95 | :
Atari 400 with 48K RAM (AF37S) — AIAR
£319.00 ™ S—
Atari 800 with 16K RAM (AF02C)
£399.00
Azari 800 with 48K RAM (AF55K) -
£440.00
= All sbave with BASIC & handbooks
Other hardware
Casselte Recordod (AF28F) F50.00
Disk Drive (AFO6G) £299 95 I
Tharmal Printer |AFDLE) £285 00 =
Epson MXBOT Mi Il (AF38RA) £399 85 . d’,;],;‘“" st R A e it
Epson MXBOF /T Mk 111 (AF40T) £A4T7 35 i .
Printer Interface for 400 (AF41U) £59 85
Printer interfoce for B00 (AF42V) [£59.95 AN
Interface Modula (AF28G) £F135.00 |
Ersmwriter [AF43W) £199 95 s
45K BAM Meosile for 400 |AFS4N: £125 35
48K Upgrade for 400 (AF4SY) £75.00 -
Floppy Disk (YXATU) £2.680
Le Stick (AC45Y) £24.95
Joystick Controllers (Paw) (AC37S) £13.95 — T N T T
Paddie Controllers (Pair) (AC30H) £13.95
Far full details sak for our hardwars leaflet (XHS4J) SAE appreciated
JOIN THE UK. ATARI COMPUTER OWNERS' CLUB
An independent users growp Fowr isyuss of the clupb magerine for ondy £3 000 Acdress yvour submcr plion 1o Ron

issue 1 of the club meganne festured B tulonal on character set fedelinition and commined 8 collesction ol deEmonsir shon snd
games programs and lofts more lssue 2 featured o tutonal on player / messile graphes an artcie aboul praphacs on compulers. @
| . selechion of members contibulons 1o the program Litvary and muwch more
Fami b Vi warl Proags per p—] B R 3 wvrns Ai Poge Rl . " Rrer] . T
. dedn ER Pmger T ipge g (e300 L) RE ey -y oy I g, £ra o8 & ¥ B
. & N 5" A - '] 16 EE EGORE ¢ 198 [ 103 -MOEID F1a DS Ailyr i L Sl A, (3§
L ' 4da i Ji O 104 Snae Wi XA TR D o gren Ailarst i m TR HOOIE 1A
e & .- voA R T ¥ Nl T B IO [ (T 1 [T} fod s
T i | B P JAE B A f1n e ' v [ e (ALY .
i K i ¥ B30 10 i @O0AF FT4 88
! " tia =T it P - IC- M -ROER 14 O R [ ATt
L wh n I ay i LA T a0 (AN ol yyrery | 1 1 B ary
in A . J, Am Y ¥ ¥ Biw i 0 oy - C -0 BOEM £Y7 48 B i ) — WL 2R -BOOTH LA B8
i [ - oW B ' sl & Choge 100 BOE & JaE - HOOR) 14 %
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VIC20 COLOUR COMPUTER
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Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 5662911/6641585,
Damonstrations at our shops NOW. See the computers in action at
1568-161 King St., Hammaersmith W6. Tel: 01-748 0926

284 London Road. Westclitf-on-Sea, Essex. Tel: (0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292
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South London’s Largest

MicroComputer
Centre

* 40 Columns x 28 rows.
%* Microsoft Basic Language.
™\ * 8 Foreground

+ 8 Background Colours.
% Built-in Sound Synthesis
B\ T e lo-wm a3 * High Res Graphics.
Wl & Te|etext-Prestel

v Compatible.
16K MicrosoftBasic

Comein 3Z2KMicrosoftBasic £139. ; .
for a Demonstration. 48K Microsoft Basic & Forth £169.9

— Limited Stocks Available.
DRAGON 32K New Software coming in all the time.

New Vic Software New Atari Software

Krazy Kongl Shamus CiD

Dodge Kong's barrells as you climb the stairs. Preppie CiD

STDVIC. Joysticks. £6.99 Beta Fighter C
Exterminator! Mouskattack D

Blast the centipede while dodging the spider Hazard Run G

amongst the toadstools. Fast action. Jumbo Jet Pilot Rom

STD VIC. Joysticks. £6.99 Golden Gloves S
Anti-splatter-matterl Pacific Coast Highway CID

Make space invaders look like childs play, superb Canyon Climber CiD
graphics.STD VIC. Joysticks. £6.99 Choplifter D

Vikman My First Alphabet D

Choose one to three ghosts. Rasterblaster D

STD VIC. Joysticks £6.99 Submarine Commander Rom
Escape(Labyrinth) £6.99 Slime CiD

Dodge Cars £6.99 Rearguard CiD

Bomber £6.99 Micropainter D

Invasion £6.99 Shooting Arcade CiD

Raceway £6.99 Protector D

Alien Panick £6.99 Nautilus CiD

Quirck £6.99 Chicken CiD

Target £6.99 Frogger C/iD

Search £6.99 Crush, Crumble, Chomp CiD £22.95
New EMI Cartridges Temple of Apshai CiD £30.95
River Rescue £24.95 EMI Darts C £19.95
MusicComposer £24.95 EMI Soccer Rom £29.95
Send for VIC price list. All Prices Inc, VAT.
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COMMODORE 64

v

£345.00
Vic 20 5k £137.95 21k £185.95

*includes 5 Free programmes.

Vic Cassette £44.00 Vic Disk Drive New
Vic Printer £229.00 Low Price £299.95
16KRAM Pack £49.95

shides Commodore 64

m 64K Colour Computer

E L ACY S in stock now £345

EBRT 5

N

=

r: New 500 series
Dealer fo New 700 series

Business Computers

ATARI 400

{ LA R IR R R \

[ 16K £199.95 “ 32K£249.95|

Basic Cartridge £34.90
48k Up Grade for Atari 400 £73.50

Atari800 16K inc. Basic £399.00
Atari80048K £469.95
Atari410Cassette £49.00
Atari810Disk Drive £299.00
AtariB22 Printer £199.95

Pius Daisy Wheei and Dot Matrix
Aad . printers for the Atari range.

= Typewriter keyboard.
> Direct easy replacement
for standard keyboard

£78.95

il A O K:.
il W]

Now availapje

EMI Submar!ne C

omma
IEMJ Jumbo-Jet Lander i
ncredible Games for Atari

are programmes

softw bl
C;fﬁ;;,?fw stock. We carry %I’:'?L?;USY
typewriter o o idest range With con
keyboard £29.95 demonstrations.
. emon
I6KRAM £29.95 printer £59.95
_i_J V Oyrele el 101 Q
T
Eﬁ.cce;sslf - l L\ -f"d .
Instant Credit o 2y 7 S
o aancy s | b e
All Prices inc. VAT. iﬁéﬂ'gsmusg —— A
3 Eden Walk Precinct, TS B vmon
VISION STORE iinwononhames surey. (- 4/ 188"
Tel: 01-546 8974 = 7\ |
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micro to work . . . fast.

DATABASE The Program that everyone
neads, Facllities include sor, search, lisi,
delate, change, lolais, save file, line print if
required, elc. efc. Can be used in place of

1

any card index application. £19.95

. STOCK CONTROL All the necessary for
!‘ l keeping a conlrol of stock. Routines include
A stock sal up, user relelance no., MINMUM
SERYE stock level, financial summary, line print

records, quick stock summary, add stock, delele’
change record and more. £19.95
71  MAILING LIST A superb dedicaied
e database to allow for manipulation of
names & aoddresses & other data, with
selective printing to line printer. Features
include the facility lo find a name or detail when only
part of thal delall is known. Will print labels in a variety
ol usar-specified formats. £19.95

e INVOICES AND STATEMENTS idecl forihe
[Ty small business. A complete sulte of
l | programs together with generated

your line printer. All calculations including VAT
automatic and provision for your own messages on
the form produced. *Not Spectrum £19.95

For Functional Software

Dealer Enquiries Welcome
= = -

Pleose supply
' . $19.95
i Stock Control W.Hg
[ Mailing List i E1995
{ Involces ond Siatements £19.95
| Commaercial Accounts . , =t I‘I?.ﬂE
] ZX#1 16K Database R £7.50 ]
| ' Name 5 3
: Address ; 2
l Maochine Type Memory Size.
I | enclosa
i

LET YOUR MICRO
TAKE OFF WITH

USING GEMINI |
FUNCTIONAL CASSETTE ]
SOFTWARE FOR JUST £19.95 &

Here's the software to run your budgeting, your
business, your stamp collection,
your car cosfs . . . even fo plan
your next meal and help you
choose a wife. Tested

programs that come with
all documentation
back-up you need from

Gemini who are experts in practical
software. So mail us the coupon - and put your

COMMERCIAL ACCOUNTS Agemofa
program, all for cassetie, with the following
features:—

Daily Journal « Credit Sales » Cash Sales »
Credit Purchases » Purchases — other ¢ Sales Ledger »
Purchase Ledger « Bank Account » Year lo Dale

Summary
A tully interactive program sultgble for all businesses.
Files con be saved ond loaded and tolals from one
fliie camed forward lo anaiher on cassette. Famicuiarny
useful from a cash flow point of view, with an
immediate accessiblility lo totals for debtors and
creditors. Bank folally supporied with entries for
cheque numbers, credits and, of course, running
balance. £19.95
HOME ACGOUNTS Runs o complele home
finance package for you with every facliity
necessary for keeping a track of regular
and other expenses, bank account,
morgage, H.P. elc. elc. elc! You'll wonder how you
ever managed without if. £19.95

Gemini Marketing Limited.
Functional Software Specialists
9, Salterfon Road Exmouth, Devon.

-
at

ZX8116K — Database available —

including FREE Decision Maker Programme.

5 B 8 F ¥ FE F F B & F F B B _F ]
Tick tha box for

[ B N N N ¥ N N N B

require. Prices include V.A.T and Package and Postage.
%Mm ’
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Tonight On Your Mi
: \

| L e = SRy \ | %
=" T—
CAN YOUSURVIVE PENETRATOR? RESCUE A VIC Péﬁi §S
PENETRATORIs the most amazing and A multi-part adventure for the standard VIC 20!
sophisticated arcade game yet devised for All you have to dois find the castle, defeat
the 48K Spectrum. Features include training the dratghnn. find your way through the
mode, unique customizing, superior labyrinth, kill the wizard and rescue the
graphics, excellent sound and more! Princess. And that's not half of it! THE WIZARD

massette £6.95. & THE PRINCESS cassetteonly £5.95.

GREAT
D GAMES! 3

CONVERT YOURVICINTOAN ARCADE THE HOBBIT ISHERE!
MACHINE Experience the fantasy of J. R. Tolkien's
Amazing arcade action for the standard VIC 20 “"HOBBIT" on your 48K Spectrum. Danger,
with 5 new exciting games from Clifford adventure andexcitementare allpartofitin

Ramshaw:ALIENBLITZ INVADERS? GROUND words and graphics, butitis you who must

ATTACK, STORM and SPACE ROCKS* (games solve the problems. Special features never

marked * contain machine code). You must seen before. THE HOBBITIs the program

have the VIC GAMES PACK cassette-only $5.95. everyone s talking about £14.95.

EEEEEEEEEEEENEENEEEESEEEEEEEEEEEENEENEEEEEEENEDNEEEEEEEEEENEEEEEm
® MELBOURNE HOUSE PUBLISHERS Orders to: 131 Trafalgar Road, Correspondence to Glebe Cottage. Tradeenquiries B
: Please send me your free catalogue Creenwich, London S€10 Leignton BUTzard, BEDE LU THA WeSton :
H Books IX81 Cassettes 48K SPECTRUM [ ]
B SPECTRUM Machine La Made Simple 16K SPECTRUM Penetrator (695 B
B | Unders Your spectrum £7.95 for the ZX80 & ZX&1 £8.95 Over The SpectrumMo.1  £5.95 The HobbiIt £1495 g
B ™ cam O nmoinamtor o B e Eemumms s STANDARD vic20 -
W (| Over The Spectrum £6.95 IXE1 ROM £8.95 Prom:#:n spectrum Ve inovatvecassettez (593 B
m VIC20 Course | nciseBac  ygg  WachinelanguageBook €395 O wicinnovativeCassetteS (595 i

VIC Innovativ . :
: Pt SCOMpUORG  £A9S O BmkcCourmcameties  £150 The Wizard & The Princess  £5.95 :
@ | | Enter The Dragon £5.95 Disassembly PartALB £8.95 All prices Include VAT where applicable g
B ) Melbourne House cassette software s unconditionally guaranteed against mattunction £ | |
: ACCess or ders can be telephoned through on our 24-hour ansatone (01) 8587397, Mease add 80p forpostandpack ¢ .80 W
g 'enclose my cheque/money order for £ m TOTAL £ :
B Piease debit my AccesscardNo. P et = Expiydate __________________________©H
B gonature 3 £. "5 Name e o
= "
. Address = - . — .
[P . DEEE—

MELBOURNE HOUSE PUBLISHERS V]



ATTENTION
DRAGON

S.W. Winter announce the launch of their
exclusive new range of Dragon software

THE RING OF DARKNESS
The first full hi-res graphic adventure game
for the Dragon. You create your own charac-
ter and set off across an enchanted land,
entering towns to buy essential goods and
daring and depths of vast, monster filled 3D
dungeons. Time and experience will lead you
to discover the secret quest, if you survive.
SAVE GAME FACILITY.

£10.00

DRAGON TREK
An advanced Star Trek game in hi-res colour.
Mixed text and graphics, moving klingons, 5
skill levels, onboard computer and REAL
TIME INTERACTION will have you zapping
klingons till stardate 2475,

£6.99

ARTISTS DESIGNER
Use the Dragon’s powerful hi-res graphics in a
truly artistic manner. Moving screen cursor,
cassette save function and slide show.

£5.99

THE MINSTREL

A graphic music sheet and standard musical
notation allow you to compose masterpieces
and save them on cassette. ENTERTAINING
and EDUCATIONAL.

£5.99

PEPPER’'S BASIC GAMES —
VOLUMES 1 & 2
A wide selection of entertaining, educating
games by Sol Pepper, written in Dragon Basic
so you can LIST & LEARN.

£5.99 each volume

Prices includa P

Make cheques/ POs payabh
SW. WINTER & CO. LTD

107 Westminster Bridge Road,

London SE1
Telephona: 01-928 5945 or 01-633 9611

DRAGON 32's IN STOCK NOW £173.00 + VAT
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NEW SPECTRUM
AND ZX81
SOFTWARE

“WINGED AVENGER™

Faat e hurious, SPECTRUM verson has SOUND and USER GRAPHICS, 7 LEVELS, 3
WAVES. MOTHER SHIP, HIGH SCORE, RE-FUELING, RAFID FIRE, SMART BOMBS
and LASER SMIELD. PCW “OME OF THE BEST SINCLAIR GAMES YET™. Ondy [4.50
sl SPECTURM <+ 16X D1

“SPECTRUM SCRAMBLE"

{CONDITION RED), WMORE M/CODE ARCADE ACTION NO LESS than 8
IRECTIONAL KEYS for 0 SMOOTH MOVE. Ful ARCADE festurms including,
LASERS, BOMABS. INSTANT RESPONSE. CONTINUOUS SCORING RODCKETS,
SOUMND. FUEL DUMPS RED METEORS, DEFENDER CRAFT and HIGH SCORE
Beweare CONDITION RED. Wah this one you MOVE, FIRE and BOMB AT THE SAME
TIME. Don't waate time waiteng Yor axplossons play THE FAST ONE. NEW RELEASE
PRICE of [4.595. 16K or 48K SPECTRUM

“CONDITION RED" IXS1

For FAB1 cravrers wenr Purvs released 3 SCRAMBLE besod M/ CODE perogram wiitten Ly
TWO ARCADE GAMERS o home hased esxciiment. SPEED and a very professacnal
presentation. HIGH SCORE TABLE, SHIPS LEFT, FUEL DUMPS, AIRBORNE
MISSILES and a wery fancy SCROLL. Overcomes many of the ZXB1's imitaticns and
produces a pood game with RAPID MOVEMENT and FIRE. See lor voursel! wiart thawe
fwo yousnyg man hive weitten, JUST 03 .95 76k 28

“AUDIO SONICS

WINNER of WIEL KID B2 For the SPECTRUM, A5, writes sound effects for your own
prograra. 26 PRESELECTED SOUND EFFECTS includs TELEPHONE, POLICE SIREN
FROG, SPACE EFFECTS snd OUTBOARD MOTOR. GO nto MODIFY and yvou e
presminted with & ceplay of SLUIDER CONTROLS to sdusi PITCH. RISE, FALL
BRISKENESS, DECEL, ACCELL, TONE, REPEAT RATE, STUTTER and DELAY
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Cod “THE
SOUND ONE™ and a program ne will appasr that i mady for neamon o youl o
progiers. Houm of EXPLORATION. YOU WILL BE AMATED what BEEP can DO. We
wre prousd 10 offer this ot £4.99. 16K of 48X SPECTRUM

"SPECTRUM RENUMBER DELETE"

ALL M/CODE RENUMBERS ALL NOT PART. “YOU WONT BUY A BETTER
RENUMBER PROGHRAM FOR THE SPECTRUM™ JUST 600 BYTES. At 496 ALSO
DT VERSION

“PROGRAMERS DREAM”

A SPECTRUM TOOLEIT. Postion indeponder snd st 1450 BYTES. Fecltien
RENUMBER Snes or biocks any ncremant of stant. BLOCK OR LINE MOVE mdloding a
FRENUMBER o place  reguimd, BLOCK OR LINE ERASE CHANGE SELECTED
STRAINGS [(NAMES OR CONTEMTSE DUMP vanable nairad Gnd vakess luabde & 8
o). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and
CLEARN. JUST [6.958 wath auplic natructions

“D0 NOT PASS GO~

Renarras under prodest. TXAT wmulation of the BEST SELLUNG BOARD GAME PARK
LANE snd ol that. Up 1o SO plavers. 7XB1 acts a3 DICE THROWER, BOARD, RENT
COLLECTOR, UNPIRE. BANK, RULE BOOE, ACCOUNTANT and PROPERTY
RECORD. no counters, money, board or dice needed. GAME SAVE INCLUDED, with a
wnner 50 for AEPORT . Complete with matroction boobdet, 16K JXET a1 {595

“GREATEST GAMES V1©

Thin tape i sémed deoctly st NEW OWNERES, TEN YES 10 games on one taps, Most
wpn MICODE all worth phisg, YWintten by & user and well written ot that. PAC MLATE
whirre bving il wirreng, GOBLER eat the calls dodge the genes. STAR DEFENDER haoid
on il Felp arrives, VAMPMRES enter the COUNT the mare ia g death trag. SINCIDE no
wannars just beter losers the BLOBS win agen, FROGLER pood fun tha, SOGGY
BANKS and FLOATERS, STAR TREKER this & frustraton on ape, DICTATOR an old
Tpvounte push Both BUTTONS and PEASANTS. Also BOMBEH lhormbr yvour waiy To 8
SAFE LANDING., S0p a game makes this tha BEST Zx81 value a1 C5.000. 16X ZXE"

“ADVENTURE IN TIME™

A& moEl entrevegant sdvienturs uling DATA TRANSFER betvweaen programa sflowang &
168K PR to run arownd 80K of adveniure. Set in AUSTRALLS Coawp Manking
Dy Wy Tima Tras Term Machine Warp Back Probe Future
Conaun Experts Wiord Saarch Cave Struciure Deciphvy Symibsols an
AMBITIOUS MARATHON nesding ARITHMETICAL and DIRECTIONAL ABILITY along
wath AEFLEX ACTION. DEDUCTION and abones all patsence. KEY SECTHONS produce 2
different gamm oach TIME srgusng a revw challenge EACH TIME HOURS wupon HOURS
of MENTAL GYMNASTICS for CH.O0. 16K B

“ADV.ENT"

NOW FOR SOMETHING COMPLETELY DIFFERENT. An Eight part SYSTEM 1o create
GAMES. The SYSTEM had padticular relevance 1o "ADVENTURES" but has capateitias
beyond ks oogenal function, Develop creatne skills bhe PROGAAM PLANMING, the
AFPLICATEON of LOGIC snd GAME CREATION without concorm for the technscalites
of & computer lnguage which can be eami later, included & & MINT ADVENTURE to
norelte your underslandeng of the systom. Gemes can o roveed after Fumiming
Progreers are SAVED s M/CODE DATA& FILES lor the MASTER PLAY FILE 1 opsrate
BASIC bves 110 and 6500 sre avalable for the user own routnes, A DV ENT. & the
IDEAS PEOPLE. LAUNCH PRICE of just (595 18X DY

TRADER JACK'
An ADVENTURE TRADING pame set in the POLYNESIAN islands of the SOUTH
FACIFIC, With £40.000 o buy snd Mt your your SHIP, purchase PROVISEONS and
obiyinn 3 CARGD o TRADE on the ISLANDS. The RISKES are yourn o take a3 are the
PROFITS. Are you OUTCAST or MILLIONAIRE. Stll PODRER means WISER snd you
can sty beat the SYSTEM next TIME, TRHADER JACK (596 16K IXE1
"SPACE TREK™
OH NO NOT THAT AGAIN. Mot not guiin. Sema siory only LONGER and BETTER. Thia
i oS ol 81 a8l forgreing JUST ONE MISTAKE and you ane ML MORE COPY shon and
g range RADAR MAPS to PRINTER, Game length s related 1o your RANK amd the
Faghed lirvids require many HOURS play, & SECOND GENERATION TREX af £5.00. 16K
XA
WORK FORCE (WORKS HARDER)
140, WILSDEN AVE. LUTON. BED. ENGLAND.
U.S.A. USERS WRITE TO

P.O. BOX #1 TITUSVILLE, FLORIDA 32780, U.5.A
ALS0 AVAILABLE AT BUFFER AMD MICROWART




*SUPER QUALITY SOFTWARE FROM LLAMASOFT!!*
(DESIGNER — JEFF MINTER)

VIC 20

ABDUCTOR NEW J
A classic new space gamel TAP the pewing
shen hordes befors They RAM you il
MWMFMW?HT
mwmmmlw-nhﬂ

SR OUND DOUBLE r“T
PIZMI'EH' Awwnoee JM aCtn Guaranteed
00 + B0p PEP

GRID RUNMNER NEW J
FIHALLT Tiwe wcade guality on tha
Wic! Shoot down the segrented
DFlDIDE invading the GRID. Bewsre of the
PODS and ZAPPERS! The sweloine ipeed,
sound and graphics gives you the best blast
pvailabls for unaxpanded Vic, D600 & PP

ANDES ATTACT

8K, REPLACES DEFENDA) NEW J
Your spacecratt must attack the descendng
aheng and (nmirate thew evil itent. The game
inchudes wwaimess. baiters, pods,  landers
bornbein, magtants. humancsds and e
bombe. Machine code egh resolubon coloult
graphars. Uses joryesick condinoss snd requstes
an 8K o krger exparsion, Only 0800 + S0p
PEP includes Tull documentation

TRAXX M/C (BK EXPANSION) J
Thes = a VIC 30 cross beeed Delween the now
Lamead] Pachorn” pnd the gaeme Tt . AN
machans code, Ll end Tun with Oyshck
oontrols, uses Hi-Res colowr graphecs, 8K o
lrger mwparakon nesded Only £8.00 + SDp
PP complete with instructions.

THE VERY FIRST COMMODORE
64 GAMES

ATTAGK OF THE MUTANT CAMELS

Plarmt serth needs youl Mostile abens have
used genetc engineering 1o rmstite Ccamaks
from normally harmims beasts nto 90 foot
high, Reutroneem vhsided lser wpdtteng death
charranla|! Can you Py yonat tiny, manosuvrable
fighter ower the mountsnous lardscape 1o
waaken and destroy the camel befors hey

ivade the Fuman st You must
withstand witherng leser fire snd shen UFOs
Game sction atreiches over 10 screen engtha
and features superh scroling, scannes, 1/2
player actons and unbelievable ansmation!
Play the game and you Tl neeer be abde 10 veit

& o0 without geting an ischy i
Firngpes 1 m/e scton!! LRG0 +
PBP

GRIDRUNNER 64

The No. T"ost game for the Vic has been

improved for your COMMODORE 841 Grid
runines & smash hit i the USA . Mow expert-
ence the bghining - Tast Challenge of tha grd on
the 6. Foatures 31 skill vels and sxceilant
sound and graphics, Soee tigped finger free
with svery gamel (.60 « B0p PBP

ROX 64

Rox s & challengeng game wolving the
defence of your lunas base from & Oesdly
motnod shower. RON-64 inchudes amanng
sprite  graphics dmplays and spacy sound
effecn, and an swesoma ‘mothership’ daplay
d yioma v thae guarme Tupmua-nmuhhﬁ
along with thew nameos. This program shows
st what can e scheved using only
Correnodiors-B basec. Study the Rasing and
laam how bo use spales and sound on this
oustwiandeng machaw. (498 + S0p PEP

BLITZHRIEG (UNEXP VIC)

Az soen 80 the Commodors show and
mseand by the Dady Telegraph. Fiy your
Vulcen Bombot (wed he anemy city and
dinstroy 1he 25 eveln of pliy, Uses
Hi-Res colowr graphics and Dlays A
Brimannis  betwaen  waves, Only £4.9%
complets with instructions

GAME GRAPHICS EDITOR/SOFTKEY
lALL VIC)
Craate your wiry own ousiom charsctors Tor
the unexpandsd VI X, up 1o B characters
with fecelters auch am reflect and aew on
cassetin eic

SOFTEEY M

This program, designed 10 run on the VIC 20
wilh afvy MmOy She givis you e Eaciicy of
M key words on youw fusction heye. Key
weoethi sChuds podl, Dok, hefl, v, 1 ToF
rieat etc. Both programs on one casseite only
600 + PBP with full decamentation

SPECTRUM

GRAPHICS CREATOR (16K)

WOT pust ancther charecton editon ! Allowi o
o defrs raf only the I1 user definable
chaiscters . Also allows you 1o cha the
antis 9 charscter ASCH . Creates BYTES
fdes sy for you 10 lobd Inho . your Owih
progprames, Includes silvanded Peefiecy, irvort
Fakd cormmands etc. Complete with Tul
oociumentation, |1 BiN the BN staisment and

win (eraphica Croplor with 5 sasy On - SCTmen
Curfialed Sl 295 + “- PBP.
BOMBER (%K}

You. a full featurn verson of the popularn Gamss

Rits”, sappled for the 16N, or 48K Spoctrum
For only [2.96 « 60p PBP.

HEADBAMNGER (48K) NEW
Colourful new parme starring Chice the
hesdbange: who you must guids to riches
Therogih A inGreding Bhower of Paany matal
Gain bonuses for hasdbanging but be suie 10
takd an papirin whari the Dasn gets 100 much!
Basic = ml/c w0 spesd up acton. Grest
raphics. nice arumation, Wl e drive
iliam Stuart sywiem's voce synthesiser o
produce spesch outpul. Can yow atteen the
grade of "Rocker Closs One” of will you be
“Bairy Mandow Class 57 St headbangang
to-tay andd find out, CL9E « 50p PEP

SUPERDEFLEX (4BKI

Bounce “Sid”, the splce imvisded, around the
sCrpen W0 the Do pock. upeping away of
coarsg fram the deil wiao chases you around
the screan. Stear wilh your Defie sheaids, Dt
bewaie §he meees o youe may Be Dured alees!
Supsib grapivcs and fontsste sound on the
48 Spectrum only. Only (495 on cansetie
« BOp PEP

Please add 50p P&P with all orders

ATARI 400-800

TURBOXFLEX

Superty ultvi-lesl and 10160y faw ball game
Lhen ATARPs umsgua featuses to the foll
Incorporates superh colows / sound sffects and
usiy Pl Massilo graphica. Tables top 30
oo along with Scorer’s nema, 18.00 + S0p
PEP.

GRAPHICS/ CHARACTER CREATOR
Now you can define your own  Custom
characier sets, o sk exatng sots. Results
arw ully deplynd on Scroen i modes 0, 1, 2
Spocial features inclode reflect, it e
charsc e sats otc, Suppldd on Cosdetie with
data wheat only [8.00 + 50p PBP

ZX81

CENTIPEDE (16K)

Tre ORIGINAL pame from the ORIGINAL
auihoe, This m the dentical program 1o thal
{aers wdd fry Other comparees Tor thioe lmes
our price. Tha gamae bl reCenved  SORLETEC
revaench i Bhe COMBUTING i Pmﬂ'.ﬂih Fuiin
I ppeadt wruvls andg ever asCToaeng Cantigsde
toedien. Tabls top 10 scores ond names. Wy

vt 1o pay mose” Only £1.956 + 60p PBP,

4= JOVETICK CONTROL

LLAMASOFT SOFTWARE

RGO
Tel OFFS6 44N
Tride euguiries

One day in summer,

Coda.

| Battle of Britain

By Microgame Simulations for the Spectrum

1940. Reports are coming in of enemy
bomber squadrons crossing the English coast; target unknown.
How are you to deploy the mine fighter squandrons under your
command 1o intarcept the incoming throat!
British and enemy squadron movemants are plotted on a superb
high resolution secreen map of south east England with
communications signals presented both visually and in marse

Features variable difficulty levels,
movemeénts, randomly selected targets and bomber routes for
each game, intelligence reports, refuelling etc.

full control of squadron

G.5. Yorks

IXET K EUPLR INVADERS
e pf TP s Lar
SF. Qs

LI VK L YA

ARErELCe [ e o

[N W leldss  wieneiml et ul bt e a0 =echioe Soate

Buy from us with confidence
Full money-back guarantes on all aur products
“Thank you once again foF yolr prompl Serice:
must be the most user-freendly company in the business!™

yours

“f must congratulate you not only on the guality of your
goods bur also on your excellen! service

Quality software
ZX 81 Spectrum BBC Vic-20

GAMES CASSETTES

“G.W. Solihull

49
s sl

demrnilly pogsiw Pop Cornp. Vieslly | Tt gara!

4 9

Frcibrgy monl gares 8 plavery (ooslisd Yr e sty Dornml Ton delaral W'
SacfureT Bk jrmsesd

:nﬂr;r.llmtf (¢ X]

1 gl o P

A tﬂ . ga ﬂ* 5“’!’“@"’ '!ﬂr |‘.l|il v*’;lwmwmiaii.ﬂlﬂ" O Cobg?  Eaing] i I e oL -
Algching code. oo, SR el wHECTE
BRCITET) BMEDGY o%
The pogeds goblsss gieew Moo Obbeer e

g APPLICATIONS SOFTWARE .. couee

TEET VK QRAFHICE LE 8 )

Fiat T (il
| LXNY WA ML TG L= ] (L3 1
A i by DECLRGE B DAOCeBswE Bheeg rise B ddiinl of e T8 grighers
P Ve 10 LR Al S Bl TR A W B Bl i P el
¥ mdl Of B PR pvens (Ead | aeeuiage pevie olgiat, SAVT depidey e
AT ﬂﬂwmw#m X pe e

Hnr-'.—lnl-!- Ilm A STy L

48K Strategic
Wargama

Spectrum (G SFTCTROO 8 9

mm‘hmumpn’ﬁ - o BT e B RGN St
"

THH VK STATWHTICE am

only £5.95

Mlawe B0 sEded cofreMInoe shormimars | Eel Foane D Ml sl b

i R A
(inc. p&p) | T T T T Y e i 35

L R el e

16K RAM pack memotsch Memopak w  £28.50

Soeal 488w Seindy of s geodln
Al deciaed grgel Fopt Lk apdatn of Joir mad v L5 X
{urrpees Cettarwrn s T e e X0p Wrgeitanle il Mad
Avababay Fp i see f v ey (oS BneEE TEE Eaii e e

Dept. YC, 36 Fernwood, Marple Bridge,
STOCKPORT, Cheshire SK6 6BE. ENGLAND.
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THE NEW RANGE OF SOFTWARE DEVELOPMENT
TOOLS FOR THE ZX81 AND SPECTRUM USER

Amersham Software Ltd. oxists to provide software aids for those users who nead to get the most out of their ZX81 and
Spectrum computers without using expensive additional hardwara,

All AMSOFT products are designed 1o work with standard Sinclair equipment, but can be used to generate code for other
dovices as wall

AM-ZXFILE is a bulk cassatte data handier for the ZX81 BASIC usar. Unlimited numbers of data records can be written 1o, or
read from, cassette files, in the same program if you wish. Records can vary in length, and can be blocked together in groups
of any size for greater speed. Speod of output is controlled by the user program, and missing data is detected on raading. All
output and input is from a BASIC array.
Big machine facilities at £4.00 inc VAT

AM-ZXMON is a complete machine code operating systern for the ZXB1, The user can create, modify, move and verify
machine code. He can also run and checkpoint machine code programs. Maost important, he can create |ibraries of maching
code routines on tapes, and merge them together, and with new programs, to speed program development

A first class support system at £6.00 inc. VAT, Spectrum version AM-SPECMON with some facilities will be available from
Mid-Feb at £6.50 inc VAT

Under the control of AM-ZXMON you can run—
AM-ZXEDIT a toxt editor primarily designed for creating assembly language source text files on cassettes, for input 1o the
AM-AZON assomblar. Similar to the BASIC editor, AM-ZXEDIT lots you craate and amend the programs line by line, and
to merge different program cassettes together
A must at £4.00 inc. VAT

NEW AM-AZON full two pass symbolic assembler running under the control of the monitor AM-ZXMON and producing
gither directly loadable binary cassettes or relocatable code suitable for the AM-ZXDOC relocating loader. Symbols of up
to 5 characters can be used instead of absolute addresses, hex. and decimal constants and text may be used, ABS, ORG,
EQU, EXTN, are all provided and the assembler supports all ZB0 op. codes. It is impossible 1o describe this product in a
small space.

The bast assembler around at £8.00 inc VAT

COMING SOON is AM-ZXLOC, a full relocating loader which will merge together routines produced by AM-AZON and
relocate them, complating any necessary linkages, gnving a binary program Mo more manual address changing, no more
wasted space.

TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD,
AMERSHAM, BUCKS. HP6 5HS.

Please send me . AM-ZXMON also ..ocoviinee. Ll AM-ZXEDIT
and L] AM-ZXFILE | AM-AZON

| enclose my cheque/postal order for £ made payable to Amersham Software Ltd.

MNAME

ADDRESS
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AUTOMATIC TAPE CONTROLLER
ZX 99  oR THE SINCLAIR ZX81

® DATA PROCESSING

The £X99 gives you software control of up to four tape drives

{two for reading, two for writing) allowing merging of data

files. This is achieved by using the remote sockets of the tape

drives, controlled by USR statements or commands. N ow On Iy

®RS232C INTERFACE >
The ZX99 has an RS232C output allowirlg connection with £49. 95

any such printer using the full ASClIcharacter code (you can
now print on plain paper in upper or lower case, and up to plus
132 characters per line) at a variable baud rate up to 9,600 £2:95p+p

@®SPECIAL FEATURES

There are so many special features it is difficult to list them
all, for example:

AUTOMATIC TAPE COPY: You can copy a data file regardless
of your memory capacity as it is processed through the Sinclair
block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM
DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings. ® ZX99 SOFTWARE

The ZX99 contains a 2K ROM which acts as an extension to We now have available “Editor 99", a quality word processing
the firmware in the Sinclair ROM. The ZX99's ROM contains  Program including mail-merge, supplied on cassette for £9.95,

the tape drive operating system and the conversion to ASCI| Also following soon:

for the RS232C output. * Stock Control (October)

There is an extension board on the rear to plug in your RAM * Sales Ledger (November) * Debtors Ledger
pack (larger than 16K if required). The unit is supplied with * Business Accounts * Tax Accountiiig
one special tape drive lead, more are available at £1 each Dept. YC5 Data — Assette, 44 Shroton Street,

London NW1 6UG. D1-258 0409

5. B e @®FERGUSON CASSETTE RECORDER £28 inc. p&p.
) L] UJJE L Tested with ZX81, Acorn, BBC, Dragon etc. etc
Features: Din, Ear, Mic. and Remote sockets,
“Li:::li‘;:"ﬂf;:’r'lm Tape Counter, Tone Conirol, Built-in Mic,,
Tel 01:258 0400 0T Tk e GAim DRI
®STAR DP8480
RS232C (SERIAL) £285plus £6
Securicor delivery
CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery
This professional printer works with almost any
computer with very good upper and lower case
w:t*';m ., T : @ 2,000 SHEETS OF
-directional column wh P
L ] Smtc:hf-::ulqr — Tractor or Friction Feed PRINTER PAPER
@ BO chrs. per second £1g 50 pius ES 5‘:' D&p
®EB690 REVOLVING CASSETTE RACK
Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £5.99 (holds 64 tapes or 40 in cages)
Treble — £8.99 (holds 96 tapes or 60 in cases)
.BBC CASSE TTE L EAD Cuad £11.99 (holds 128 tapes or BO in coses)
7 pin plug to two 3.5mm plugs and oneé 2.5mm plug All plus £1 p&p
[“"”._ Ez inec P & F] o E— 1 — — e i — a— —

ORDER FORM Dept vC1  Data — Assette, 44 Shroton Strh"t
London NW1 BUG, 01-258 0409
e I Code Itam _ Nq_. Pnu i _P_&P _'_T-_:f_!_al_ =

Other leads available — please telephone,

COMPUTER CASSETTES

High quality, screw assembled cassettes suppled
with library boxes. Any lengths svailable

C5-35 C10-37p C12-38p
C15-39p C20—41p C25-43p
C30 — 44p

PEP 10% (min. charge £1.50)

Chegues PO made payabile to'Storkrose Litd

m!‘

a— Charge my Access/Viisa No

Swgned Mo e
I Aidcdregs

e
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BBC
MICRO
INSTANT
MACHINE
CODE!

Yes, it's true. Instant machine code from a good
subset of BBC BASIC. Type your BASIC program
into your model B BBC Micro, trigger the
compiler, and your program is changed almost
instantaneously into superfast machine code.
For £3495 you get: Cassette version of the
complete compiler (along with a version of the
compiler for use with discs, ready for when you
upgrade, the disc version being dubbed on the
cassette after the cassette version); complete
compiler listing; extensive documentation and
instructions. The compiler was written by Jeremy
Ruston.

THE BBC MICRO
REVEALED

By Jeremy Ruston

‘.. .destined to becoma the bible of all BBC microcomputer
users. . ' (Personal Computing Today). If you've mastarad the
manual, then this book is for you. Just £7.95

LET YOUR BBC MICRO TEACH YOU TO
PROGRAM

By Tim Hartnell

takes you further into the cloudy areas of the BBC machine
than anything else I've yet seen. .." (Computer and Video
Games). if you're just starting out in the world of programm-
ing, than this book is the one for you, Forty complete
programs, including Othello/Reversi, Fiano and a host of
dramatic graphic demos. Just £6.45

44-48 Earls Court Road, London W8 BEJ
Ploase send me:

[ ) INSTANT BBC MACHINE CODE-tape and book-£34 95
{ ) THE BBC MICRO REVEALED-Ruston-£7.95

{ ) LET YOUR BEC MICRO TEACH YOU TO PROGRAM-
Hartnell-£6.45

YOUR COMPUTER, FEBRUARY 1983

SPECTRUM

Make the most of your Spectrum, with these
acclaimed books from the experts!

PROGRAMMING YOUR
ZX SPECTRUM

Tim Hartnell and Dilwyn Jones

Mara than 100 routings and programs, 230 pages, and value
for every Spectrum user. Learn how to make the most of
user-defined graphics (with a Pacman-iike program,
DOTMAN], sound, colour, and such commands as ATTR,
SCREENS and BRIGHT. From the co-ordinator of the National
IX Users’ Club, Tim Hartnell, Just £6.95

THE SPECTRUM
SOFTWARE LIBRARY

60 GAMES AND APPLICATIONS FOR THE
ZX SPECTRUM!

By David Harwood

Arcade games, intelligent board games, brain games and
utility programs. They're all hare in this massive collection of
60 tested programs for the Spectrum, compiled by Interface
columnist David Harwood. Just £4.95

Interface,

Dept. YC

44-46 Earls Count Road, London, W8 6EJ
Pleasa sand me:

{ ) PROGRAMMING YOUR ZX SPECTRUM-£6.95
( ) THE SPECTRUM SOFTWARE LIBRARY-£4.95

[ )} A sample issue of INTERFACE, the monthly magazine
published by the National ZX Users' Club-£1.00

| enclose £
Name

Addrass




WE'VE GOT THE VERY BEST PROGRAMS
FOR YOUR SPECTRUM OR ZX81

SOFTWARE SUPERMARKET

“There are some superb ZX games around now - but there's a
whole load of rubbish riding on their backs™ (Your Computer).

And that's just \
why we started Software Supermarket last year. From hundreds
of programs, we've selected the very best for your Spectrum ot
ZX81.

Judging by the letters we get from all over the world, our
customers are very pleased with our selection service. It's
impartial (we produce no programs ourselves). It's free. And it
saves you £££'s on stamps and mistakes.

AND WE USUALLY DESPATCH YOUR ORDER WITHIN

A8 HOURS. Read on for the best, the very best, Spectrum and
ZXB1 programs. FREE detailed Top 20 listing with every
order!

S1. ORBITER "So fast that lightning reflexes are needed” - E&C
Amazing Defender-style program, all in m/code. Full arcade
features as you kill the aliens with your laser bolts and smart
bombs and rescue the humanoids. (Silversoft) 16/48K. £5.95

52. METEOR STORM "In some areas it surpasses the arcade
original...” PCW. “A remarkable {eat of programming” - ZX Comp
Thrust and fire and hold features, free keyboard overlay - AND IT
TALKS TO YOU! (Quicksilva). 16/48K. £4.95

53. TIMEGATE Breath-taking 4D adventure. “The best
graphical game [ have seen on any micro” - (Interface). 5 skill
levels. Free training program and keyboard overlay. Wipe out
the aliens by travelling back through their timegate. Great
{Quicksilva). 48K only. £6 95

54. GULPMAN "the one cassette that | would buy ... an
exceptional program” - PCW. Our best-seller. All m/code. Choose
from 9 speeds, 156 mazes, lazer defence and demo run of any maze
(Campbell Systems). 16/48K. £5.95

55. GROUND ATTACK "Very absorbing game” - E & C. Arcade
thrills based on "Scramble’, Pilot your spaceship through 26 zones,
destroying missiles, fuel dumps, avoiding aliens. All m/code, good
sound and colour. (Silversoft). 16/4BK. £5.95

S6. ESCAPE “One of the best and most cnginal games we have
seen” - S.U b very real dinosaurs chase you round the maze as
you search for the axe to escape. “The most amazing

thing is the graphics™ - S U (New Generation) 16/48K. £4.95

57. SPECTRES “Latest twist in the maze game"” - CV(G. Help
Eddie light up his mansion: outwit the 4 ghosts. Excellent sound,
beautiful graphics. Multi-level. On-screen score, high-score, fuel
score, freeze. (Bug-Byte). 16/48K. Well worth £8.00

S8. BLACK CRYSTAL The ultimate role-playing adventure.
Quest for the nings of Creation: defeat the Lords of Chaos. Real-
time monster battles. Great full-screen graphics. And a MASSIVE
180K OF PROGRAM, in 6 chapters. (Carnell). 48K only. £7.50

59, VENTURE +3 Ten games for the price of ane on this new
double-sided cassette. On side A, 7 linked games - can you survive
them all and collect the gold? Different each time you play. On side
‘B'. 3 mote games. (Bobker). 16/48K. Ten games for £8.00

510. SPECCHESS "Artic has beaten Sinclair and Psion” - SU
Clever graphics produce beautiful chessmen. 7 play levels, all legal
moves: position analysis for solving chess problems,
recommended move and save game. (Artic), 48K only. £9.45

zx Bi +1 m FEEESEAEEREEEEEEEEEEEEEENEEEEE
Z1. FROGGER Addictive. Great graphics. Moving cars, logs,

diving turtles, alligators - watch out for the snake! All m/c
Hall of Fame. Multi-level. Fun and fnendly. (DJL). £5.95

Z2. 'TRADER Our best-seller. "Fantastic 48K graphic adventure” -
S U Loads in 3 x 16K chapters. Simply beautiful. (Pixel). £10 50

Z3. ZUCKMAN "10K of machine code, has all the addictive
features of the original” - S.U. The first and best ZX81 version
Hi-score, Hall of Fames. (DJL), £5.85

74 SUBSPACE STRIKER “Some splendid graphics™ - S U You

lurk in hyperspace, captain of the Swordfish, waiting to zap the
enemy ships. (Pixel). £5.50

Z5. MAZOGS "Just the sort of program to impress your friends” -
ZX Comp. "A superb new concept” - PCW. Amazing graphic maze
game. (Bug Byte), £8.00

Z6. WINGED AVENGER "One of the best Sinclair games yet" -
PCW. Fast-moving m/code "Phoenix’. 7 play levels. Clever
graphics. (Wotk Force). £4.50

Z7. BLACK CRYSTAL More variety than any other Sinclair
adventure. From the people who did the famous 'Volcanic
Dungeon’. Over 100K of program in 7 chapters. (Camell). £7.50

Z8. PILOT Brilliant flight simulation, written by a pilot. 7 modes,
including Autopilot demo. Leam to take off, land, direction find
(Hewson). £6.95

Z9. STAR SOCCER Exciting new soccer simulation. You plan the
moves, watch the play. Great high speed graphics. Choose your
own real teams! More fun than "Match of the Day'! (Watson). £6.95.

Z10. OTHELLO “Recommended without reserve...a superb
opponent” - ¥YC 9 play levels. A great game. (Mol). £6.95

Please post 1o Software Supermarket, 57 Howards Lane, London SW15 6NZ

Please send me the !-:;'Eﬂwmg
ZXB1 16K Spectrum 18K/ Spectrum 48K
1 enciose my chequePO for £

(No.) programs for my
mischs payabie 1o Solware Supermarket
Rame
Addiess

Postoode
Flease complete carafully in block capitals: [f we can't reod it you won'tget it For
1 ptogram, plesse sdd S0p p & p. 2 of mote programs p & p free
Foreign orders please add 50p per tape.

Frogy N Frogam Name

Cofmputer Price

L=
Add Bip ph of Sidan @ oy ohe LD

Tl G

SOFTWARE SUPERMARKET

Your one-stop shop for the best Sinclair Frograms

'..-——-———p—— —— —— - g el

_-—————-—-——_—_-—_——ﬂ
‘-____-__-_-____—_—J
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BIG SIZE 165" x 113" (A3) 100 pages.
Tracing Paper 1o overlay and copy.

Every High-Res. Plot Position numbered
(45,056 Pixels).

numbered (704 items)

<

=

It willimprove your ZX SPECTRUM graph
in ways you wouldn't believe possible.

Your new ZX Spectrum is bterally packed with sophesticated graphics And for ZX users (whether Spectrum or ZXB1) we still market Printer
Colour Hﬂ"'r‘rﬂ ution. Piot. Draw. Circle. Border. Ink. Paper Colours.  Paper at £ less than Sinclairs! T 3
Liser-defined characters to name |..-'.1 a few! -"-"1.1"!.- not write and place your order today L Gr 1"-r".| & Can De a very

That's why we have packed the new Spectrum Print 'n” Plotler [otter serious subpect Print 'n’ Piotter products can make it easer ..,.;u.-_*l

with every facilit ty 1o "‘hr""‘f YO Fraphics to the full betlér in a hundred ways you never thought possible!
After the first few weeks of “'play Fz-, with your l_._“:-n‘r:l-..-'d." you will want
IXE joteer

= & .‘
ook Mg graphcs shouid piay a major part — i I Printer
What better way 10 work it out than with a Print 'n’ Plotter lotter] 3

The professional pad
Print 'n’ Plotter & not just another programiming pad
Just look at the specificatior i
BIG SIZE 16" x 113", 100 Pages — 50 Print Gnids and 50 High
Resolution Plot Grids,
I’_'_' inted on high-quality

s

tracing paper. enablmg you to overlay the pages

1 CO-Oronalion ‘."'Ii'ﬁ'r*é('l:"'f" WI—P‘H ant PLAY T oF 10 Copy from
dlustrations, maps, charts, photos etc

PRIMT Grids show ail n mte:*{*c: o-ordinates for the 704 screer
positions, pius INPUT lines

PLOT Liricds show évery numbered co-ordinate for the 45,056 Pocels!

£ach pad contans 600 yser-definable grids for use with the BN n, POKE
LSK 2" function

And the whole thing s fi .' y bound with fly leafl cover and complete with

a st ol seven Colour Déns
et 2 e

The simple way to get serious

‘I}ﬂﬂ'r.':r Jm f_"rﬂ-;.-l"".‘:ﬁ an DECome very Compiex, 5O :;-‘_r‘-‘:-r:* ¥ start 10
program the best way is 1o work it out on 3 Print 'n” Plotter and save all
those eérrors!

Take for mstance the common CIRCLE. With a Jotter you can estat
the exact screen location for the centre in seconds, and it will sto
running cut of soreen becawse of 3 100 rge raths. Working our DRAW &
sirmilar: pre-determine DRAW lines and PLOT positions before you start
With a jotter you can build-up eraphscs vung every facility with a dire
Co-ordination between each

For instance, correct PLOT OVER or PRINT OVER positions will be aasy
Nith a jotler

eaflel i w

Wil encEosIng 4 Brst Class stami

__'I

n
‘]
i

L iy e

C nt n Plo
noion SE1 P

2H SaE

tter Products yR! 9 Borough Heh

'-1.r.1"_"'|-r!1"" Wil Dirioed

EE ,

i |,:-I1.I- F - v.'-t oat Sl
Z¥BI JOTTERS @ £3 .50 eac
LXBI PLOTTER FILMS @@ L2.25 eact
GRAPHICS PROGRAMMING MADE k.‘.\.

PACKS OF XX PRIM

See the show for just 95p!
Ta demonstrate the graphic possibidities with the SPECTRUM JOTTER
we have produced a cassette-based Demonstration program for only 95p
(inc VAT and P&P). Why not send for a copy. or ‘order i together with

your JOTTER!?

ZX q.l_u'\T..-__h"':.." TES @ 95 0 eact

PLEASE NOTE ALL F‘RI-CES INCLUDE POST, PACKING AND VAT FOR I

UK. DELIVERIES (Overteas should sdd 25% for additional Surface Ma

Remittance enc-q:\-'l.q-d 'r.lhlt.- to Print'nPlotier Products
Please bill my Acces re L].‘lﬂ:l rdN H.I"HHU.‘PQM Nl.‘l

e B

Just part of a range of ZX products

- L]
The Spectrum jotter =, of course. an upgraded version of our popular

"
I
1

= | ._,-I

I

ZX81 Pont 'n’ Platter jotter and Film. For ZX81 owners these are avadable harma I
I;hn direct mad or through a Eronwing number of retallers and La;vrl‘&[:f.'“--,:;:-r.
— - -

The ZX8I jotter is a 100 page Graphics pad that expic the full the Ahde |
graphics facilities of that micro, ZX81 Fim is a matt film version ¢ F:r 4 . J e l
Jotter which s re-usable and wdeal for “copying’ graphics

Our manual: "ZX G 2rOpMCS progromming made easy  explains everythng I
you need Lo know about usng the ZXB1 produc s, and when used =T e el - e e e I

i i GrhButhl 80 el whg Eangy B pnnes of W e
conunction with the Spectrum cassette will prove to be the definitive » B W ; AT Lo T paogn Ematrep Bas
guide to the subject u g fach “y o sles Taryces [Areen Lanci -J
ut I I S N SIS S S S S S S SR S S—— —— —
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graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer, Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing

MNow there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled

Professional power-

personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZXB1. But its
new 16K BASIC ROM dramatically
increases your computing power

You have access toarangeof8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics

You have the facility to support
separate data files

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM

Yet the price of the Spectrum 16K
is anamazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade, The cost? Around £60

16K or 48K RAM...
full-size moving-
key keyboard...

colour and sound...
high-resolution

ir

340 e IV

. ZX Spectrum

R

£ O 1 CAPS LI
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which togetherrepresent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing

There's no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board

-—

— e e

Key features of t'he
Sinclair ZX Spectrum

® Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

® Massive RAM -16K or 48K,

® Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

® High-resolution-256 dots
horizontally x 192 vertically, each
individually addressable for true highs
resolution graphics.

@ ASCIl character set—with upper-and
lower-case characters

| @ Teletext-compatible - user software

can generate 40 characters perling
or other settings.

@ High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY&
MERGE for programs and separate
data files.

@ Sinclair 16K extended BASIC-
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.

|




ZX Spectrum software on
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids
History...Inventions.. VU-CALC.. VU-3D

.Club Record Controller...there is
something for everyone. And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum

1‘ ZX Expansion Module

This module incarporates the three
functions of Microdrive controller, local
area network, and RS232 interface

¢ Connect it to your Spectrum and you can
| control up to eight Microdrives,
communicate with other computers, and
i drive a wide range of printers
The potential is enormous, and the
{ module will be available in the early part
of1983 for around £30

— g - — || g

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCll character set=including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
Lers per second, with 32 characters
perline and 9lines per vertical inch

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolis.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium

The transfer rate is 16K bytes per
second, with an average access time of
J.5seconds. And you'll be able to connect
up to 8Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough ata
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

I_:u: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR.

| aty  item

] Sinclair ZX Spectrum-16K RAM version 100
Sinclair ZX Spectrum - 48K RAM version 101

Sinclair ZX Printer
Printer paper (pack of 5rolls)

Please tick if you require a VAT receipt

Postage and packing: orders under £100 28
orders over £100 29

Access or Trustcard

EITHER WAY-please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be

Code Item Price
£ £

125.00
175.00
27 6095
16 11.895
295

Total

Total £

*lenclose a cheque/postal order payable to Sinclair Research Ltd for £

*Please charge to my Access/Barclaycard/Trustcard account no

as applicable

Signature
PLEASE PRINT
Name.MriMreriss |

Address

|
|
|
|
|
|
I *Please delete/complete
|
|
|
|
|

|
|
|
|
|
4.95 |
I
|
|
|
|

YOC 902



Sinclair ZX Spectrum-technical data.

Dimensions magenta, green, cyan, yellow and white. All eight
Width 233 mm colours may be present on the screen al once,
Depth 144 mm with some areas flashing and others steady, and
Height A0 mm arny area may be highlighted extra bright.

CPUI memory Screen

ZB0A microprocessor running at 3.5 MHz. The screen is divided inlo two sections. The
16K -byte ROM containing BASIC interpreter and top section - normally the first 22 lines - displays
operating system the program listing or the results of program or

16K-byte RAM (plus optional 32K-byte RAM on |, command execution. The bottom section -
internal expansion board) or 48K-byte RAM. “normally the last 2 lines - shows the command or
program line currently baing entered, or the
program kine currently being edited. It also shows
tha report messages. Full editing facilities of
cursor lalt, cursor right. insert and delete (with
auto-repeat lacility) are available over this line
The bottom saction will expand lo accepl a
cument line of up lo 22 lines

M ped display of 256 pixels x Arithmetic operations of +, =, <, == and raise
192 n'i!l 'l;. :'DH.I::nﬂM attributes byte per character to a power, Mathematical functions of sine,
square, defining one of eight foreground colours, ~ ©08ine, tangent and their inverses; natural logs
one of elght background colours, normal or extra and exponentials. sign function, absolule value
bright and flashing or steady. Screen border tunction, and integer function; square root
colour also settable to one of eight colours. Will function, random number generator, and pi
drive a PAL UHF colour TV set, or black and white P D s e P L O
set (which will give a scale of grey), on channel 36,  POInt binary - giving arange 4

( oiv arey) +7 %10 accurate to 'z decimal digits.

Binary numbars may be antered dirsctly with
Internal loudspeaker can be operated over theBIN function. =, 2, <, == and <> may be
more than 10 octaves (actually 130 semitonesi via  ysed to compare siring or arithmetic values or
basic BEEP command. Jack sockets at the rear of

variables to yield 0 (false) or (true). Logical
computer allow connections 1o extemnal amplifier/  operators AND, OR and NOT yield boolean results

40-moving-key keyboard with full upper and
lower case wilh capilals lock feature. AllBASIC
words oblained by single keys, plus16 graphics
characters, 22 colour controd codes, and 21 user-
definable graphics characters. All keys have auto
repeat

speaker, but will accept 0 (false) and any number (trua).
Graphics User-definable functions are defined using

Point, line, circie and arc drawing commands  DEF FN, and called using FN. They may take up to
in high-resolution graphics. 26 numeric and 26 string arguments, and may

yield string or numenc resulls

16 pre-defined ics characters plus 21 user-
6p graphi Plus 21 u There is & full DATA mechanism, using the

definable ics characters. Also functionsto

yieid cha::'c?srat agiven position, attribute at a commands READ, DATA and RESTORE

given pasition (colours, brightness and flash) and A real-time clock is obtainable

whaether a given pixel is sel. Text may be written on operations tunclions

the screen on 24 lines of 32 characters. Tex! and sh.hs‘t’nnﬂ’.m b ;:;u‘am'.d wilh + s_lnng.

graphics may be freely mixed. variables or values may be compared with =, >, <,

Colours Srem e < |0 give boolean results. String func-
Foreground and background colours, bright-  11ons are VAL, VALS, STRS and LEN. CHRS and

ness and flashing are st by BASIC INK, PAPER, CODE convert numbers to characters and vice

BRIGHT and FLASH commands OVER mayalso  ¥ersa. using the ASCIl code.

be set, which performs an exclusive-or operation A very powerful siring slicing mechanism

to overwrite any prinling or plotting that is already ~ @Xists. usingthe form a5 (xTOy)

on the screen. INVERSE will give inverse video Variable names

printing. These six commands may be sat globally Numeric - any string starting with a letter

o cover all lurther PHIHT. HGT.WW DTGIH:-I,.E {upper and lower case are not distinguished

commands, or locally within these commandsto  petween, and spaces are ignored)

cover only the results of that command. Theymay  giring - AS 1028,

also be sol locally 1o cover text printed by an FOR-NEXT loops - A-Z

INPUT stategnent. Colour-control codes, which Numeric arrays - A-Z

may be accessed from the keyboard, may be String armays - AS loZ$

insarted into lext ﬂrlpmqrum Hﬂ.nﬂ. and when Slmp!n variables and arays wilh the same

displayed will override the globally set colours name are allowed and distinguished between

until anotheér control code is encountered. Bright-

ness and flashing codes may be inserted into Arrays

program or taxt, similarty. Colour-control codes in Arrays may be multi-dimensional, with sub-

a program listing have no etfect on its execution scripts starting at 1. String arrays, technically

Border colour is set by aBORDER command, The character arrays, may have lheir last subscript

eight colours available are black, blue, red, omitted, yielding a string.

sSirnci=ir-
ZX Spectrum

Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberiey (0276) 685311.

Expression evaluator
A tull expression evaluator is called during

program execution whanever an exprassion,
constant or vanable is encountered. This allows
the use ol expressions as arguments to GOTO,
GOSUB, elc

It also operates on commands allowing the
ZX Spectrum to operate as a calculator.

Cassatte interface

The ZX Spectrum incorporales an advanced
cassette interface. A tone leader is recorded
before the information to overcome the automatic
recording level fuctuations of some tape
recorders, and a Schmitt trigger is used 1o remove
noise on playback

All saved information is started with a header
containing information as to its type, title, length
and address information. Program, screens,
blocks of memory, string and character armays
may all be saved separately

Programs, blocks of memory and arrays
may be verified alter saving to confirm successiul
saving.

Programs and arrays may be merged from
tape to combina tham with the existing contents
of memary, Where two line numbers or variables
names coincide, the old one is overwritien,

Programs may be saved with a line numbser,
where execution will start immediately on loading

The casaette interface runs at 1500 baud,
through two 3.5 mm jack plugs.

port
This has the full data, address and control
busses from the ZB0A, and is used to inleracato
the ZX Printer, the RS 232 and NET interfaces and
the ZX Microdrives.
IN and OUT commands give the 1'0 pon
equivalents of PEEK and POKE.

N B compatibility

ZXB1 BASIC is essentially a subset of
IX Spectrum BASIC. The diferences are as
follows.

FAST and SLOW: the ZX Spectrum oparates at
the speed of the ZXB1 in FAST mode with the
steady display of SLOW mode, and does nol
include these commands.

SCROLL: the ZX Spectrum scrodls automatic-
ally, asking the operator “scroll?” every time a
screen isfilled,

UNPLOT: the ZX Spectrum can unplot a pixel
using PLOT OVER, and thus achieves unplol.

Character set: the 2X Spectrum usesthe
ASCIl character set, as opposed to the ZXB1
non-standard set

ZX B programs may be typed into the
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printer, which can now print out afull upperand
bowar case charactor sel, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX 81 software casseties and the Z)( 18K RAM
pack will not operate with the ZX Spectrum
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Iimagine a program which instantly converts
SPECTRUM BASIC into Machine Code, and transforms

the SPECTRUM into a micro up
to 100 times fasterthan a BBC Model B...

. 48K ZX SPECTRUM

COMPILER

£14.95 inc

% . - o a
- AR i ey WIS VRSN o

COMPILER

Eqnnhmark_s

_|.1J !'_'-;-_ i EBE | .b.'| {

THE
ZOLAN ADVENTURE

Af 1ture crammed into 16K

Please rush me

Mr/Mrs
Address

or for INSTANT CREDIT CARD order
7 days a week phone: 01-930 9232.
BLETEE SPECTRAUM BOFTWARE g - e Send t:th.uui or POs to:
: - repdepihaa i Sl - 329 Croxted Road, London
SE24. Tel: 01-674 4572

SOPFTEH, SPECTAUM BOFTW.ARE

e e e )
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This is the new Commodore 64 Personal
Computer.

It costs £299. Not bad for a brilliant piece
of technology with a 64K memory.

But then, it's a Commodore.

And as one of the world’s leading high-
performance micro-computer companies, we're
not exactly unknown when it comes to outstanding
achievements.

The Commodore 64's nearest rival - if that's
the word - costs over half as much again.

Here is the specification, a comparison with
the Apple II, and a coupon.

The rest is up to you.

L. A total memory capacity of 64K; 38K
directly available to BASIC. When not using BASIC
a full 54K is available for machine code programs.

2. Interface adaptors will allow the use of a

Tll(*(?" from Commodore.

complete range of hardware peripherals including
disk units, plotter, dot matrix and daisy wheel
printers, Prestel communications, networking and
much, much more.

3. A L‘:JI]]N{:[L‘ range of business sottware
including word processing, information handling,
financial modelling, accounting and many more
specific application packages will be available.

4. Other computer languages such as LOGO,
UCSD PASCAL, COMAL and ASSEMBLER are
being developed. Existing VIC and 40 column PET
BASIC programs can be easily converted.

5. The powertul sound chip gives 3 totally
independent voices each with a range of 9 octaves.
User control over music envelope, pitch and
pulse shapes provides the ability to make your
Commodore 64 sound like a variety of musical
instruments, solo or in harmony.

6. 62 predefined graphic characters plus




full alpha numerics with upper and lower case
letters, all available directly from the keyboard
and displayable in normal or reverse video in any
ot 16 colours.

7. 40 column by 25 lines colour display.
In high resolution graphics mode, a bit mapped
screen gives 320 x 200 individually addressable
pixels.

8. The dedicated video chip allows the use
of high resolution multi-coloured “Sprites”
|moveable object blocks). Sprites can be moved
pixel by pixel, independently of anything else on
the screen.

9. Sprites can also be set up in 8 “layers”
giving full 3 dimensional effects with, if required,
automatic collision detection between sprites and
any other screen object.

10. Machine bus port will accept ROM
cartridges for many applications, including

business, educational, home and leisure software.

11. A second processor option using the Z80
gives the Commodore 64 the ability to support
CP/M?

HOW COMMODORE PIPS APPLE.

FEATURES COMMODORE APPLE 114
Base Price x299° £499°
ADVANCED FEATURES

Built-in user memory 64K 48K
Programmable YES YES

Real typewriter keyboard YES (66 keys) YES (52 keys)
Graphics characters

{from keyboard) YES NO
Upper & lower case letters YES NO**
Function keys YES NO

Maximum 5%” tloppy 170 K.B. to

disk capacity per drive 1 M.B. 143 K.B
AUDIO FEATURES
Sound Generator YES YES
Music Synthesizer YES NO
Hi-Fi Output YES NO
VIDEO OUTPUT
Monitor Output YES YES
T.V. Output YES EXTRA
INPUT/OUTPUT FEATURES
Cassette Port YES YES
Intelligent Peripherals YES YES
Serial Peripheral Bus YES NO
ADDITIONAL SOFTWARE FEATURES
CP/M" Option

lover 1000 packages)]  YES YES
External ROM cartridge

slot YES NO

"EXC. VAT -DETAILS COBRECT AT TIME OF GOING TO PRESS

*“*LUIPPER ONLY

CRM" IS AREGISTERED TRADEMARK OF DIGITAL RESEARCH, IhNC

c: commodore

For more information on the powerful new
Commodore 64, and the address of your nearest
Commodore dealer, telephone or write to us at:

The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire SL1 4BG
Telephone: Slough (0753) 79292.

NAME [MR/MRS/MISS)

POSITION

COMPANY

ADDRESS

POSTCODE TEL
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anXs Centiped;

AVAILABLE NOW! £14, 95"\ /268

Fedtures: Fast machine code, full

fAntastic sound effects and define yourown play keys Eacr, ®* N UL J
Send off the coupon today or telephone Gt. Yarmouth (0493]%02453 I-;"-*‘r ‘ “
(24 hrs a day, 7 days a wieek] giving your Barclaycard or Access nuMger -

.

o

Name
I Address

i Please send me Meteroids 3D Tanx
1 Centipede @ £4.95 each inc. P&P

L ST CTMSN P 1 Doseaiade B U Tooeere Treal ©

| O Cetit rmy i B I e
- AccessBarclaycand
Norfolk.

Signature
Tel: (0493) 602453 L =
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TEACH YOUR
DRAGON

TO ROAR!

A fresh and highly creative
collection of ready made
programs designed specifi-
cally for the Dragon 32
micro. Created by the
sharpest minds in micro
software today, this book
will teach you how to max-
imise the entire range of
your Dragon's impressive
capabilities. Using easy-to-
follow programmed listings,
this book turns your Dragon
32 into a complete arcade of
fast action space and adventure games. All vour favourites are there including: Dragon Invaders, Lunar Lander
and Astral Storm, plus there's an entire collection of fresh and exciting new games!

Each program fully extends the excellent colour resolution of the Dragon to its maximum and the action is
faster than you ever thought possible,

Your overall knowledge of computer operation will be expanded too. Each program features an in-depth
explanation of how and why it runs and illustrations of screen displays back up the text to ensure you understand
exactly what will be achieved.

The book even includes many programming tips and hints usually reserved only for the experts. So whether
you are a first-time computer user or an ‘old hand’ if you want to make your Dragon really perform, and feel the
satisfaction of doing it yourself, this is the book that will show you how!

[ ]
o § ‘. | L FEFPPN [EHE a lov i lebae Ui L
® MELBOURNE HOUSE PUBLISHERS Orders 0:131 Tralalgar Road. Cormpandenc o G ot -
- Please send me vour lree catalogue srean N, S o Letghton Bursard, BEDS LU PNA - Trade enquiries welcome "
B Floase send me ™
B Books ZXB1 Casseties 48K SPECTRUM [ ]
[ ] SPECTRUM Machine Language Made Simple 16K SPECTRUM |‘_1'I‘1I‘tr-|hll' L6 .95 ']
" Understanding Youor Spectirum £7. 95 lorthe X80 & £XA81 LA.G5 Ower The Specirum No. 1 [5.85 The Hobbit £14.85 .
Specirum Machine Language Not Only 30 Programs L4.85 Ower The Specirum No. 2 L5.95 STANDARDVIC 20
[ ] E'” The Absolule Beginner [B.05% !=:!.i:|'rsl.|ru1|r|.:"l'-t| T ; 2 Ower The Specirum No. 3 L5685 VIC Innovative Casselle 1 L5095 [ |
B ! OverTheSpecirum L8695 ZX81 RUM - .55 Pragrams [eom Spectrum VIC innovative Cassetie2. ESG5 [
m ViCz2o SRR Sinainte e dioss Machine Language Book £5.83 VIC Innovative Cassette3  £5.95
' [ 0 e y L] g - VIC Games Pack C5.05

= VIC Innovative Computing £8.9 Basic Course cassetles 250 The Wisard s The Plocass  t59s B
[ ] DRAEDN Comp _.-|..-I‘-.:r.. lwir Rom : -
™ Enter The Dragon L£5.85 Disassembly Part A& B k8. All prices include VAT where applicable ™
= i ]
. AIIMrlhnurrlrHI-utH.luersJ'-i‘-h-«ru-u|a|'|-n.-:-|w.!|--n.1|:-. wyuaraniesd agrinst mallunciior 1’!_'...“,_.:|.[g.|||;.r..r|m\_r.|r||.|:|5...1|'l s ﬂ_r" .
B  Access orders can be telephoned through on our 24-hour ansaflone (01 ) 858 71087 m ]
[ | enclose my cheque muney order for £ TOTALE B
B Flease debit my Access card Mo, Expiry date___ - s i
= Signatufe__ S e — = = % i 1 = o i 1 :
[ ] ROAOTREE e o — o S - e i - 1
]

A

MELBOURNE HOUSE PUBLISHERS
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SOFTWARE FORALL presents programs for the people! Our list
of original programs for the‘EBC DRAGON, and SPECTRUM is rmns hlﬁ
growing every day! Reasonably priced. Ingenious use of Aemgatuised sarsioati A BT
it programming. Excellent entertainment. These are the hallmarks of ThmGrigha card g wih |
I:_”| SOFTWARE FORALL Hi-Res graphics \
i Order now for fast delivery or visit one of our dealers. There's big
il things happening for all computer users ... That's why we're called
| % SOFTWARE FORALL! \>£6.45
|

| -
II[! f:if : ‘*‘u&‘- ..-.‘1 G P ABEA Hi“ﬂﬂl{ml ER
| . , -

Toeg player game \‘%r"
leatures inchude

Expioration, Yiou "re in She control bower at Heathrow and 43 your pob |
M criling, employmant to control up 1o TOarcran, Wiong off, landing, of just
,,,,,:,Lmr, 3% | passin "hl'uugh VERY ADDICTIVE — HIGHLY

£6.95 A~ | £7.95

.

with Hi-Res Colour and 5ound

M. 35 £6.95

O o I D, o E—— S
b = | T amT
= =
— ) |\I.II

i : Educational game for Try to cutwit your

I‘ I = #-12-ywar -clgs incorp —— computer oaganent i A0 Maze Gare
i - - ;  Simpiemaihs ables. | - this game of skill, Great and Adventure
”ii, = T B !r.‘.*aprhu BASIC and rofied im0 one’ 46K

‘ Il = | maching code. J2¥

\ ki
fHi '. : P ﬁ G Y T
|| £7145 oe| {645 i,

| D) ) TIME TRAVE

i Traved through over 100
II FonmS i differsnd lives,

(it et e by D fo

1 your ower Bime . 37K

:
i ' B¢ £6.95 E—

[ CARWARS/ALIEN PLANET DANGER | UtilityPack2  £745)

T acgactve graphcs e mbéer, program crunch and ted addoe 32K
e TS T ] e ——
anil Maching Cods n

Anadventure gamein F———— ‘
|
|
|
1
|

UtilityPackl  £745)

Ermvelope program , var lbie print -jed scanmes ang
mafmory dump. 32K

which you Rght your wary .

X
’ E‘ ! 3295 through many obstacies to i
£6 AT ; Il

i && T i (w0 \ e ouconsz) £6.95 SocwG0 ;.
Ii|||!I IOMBIE e e
|

i
g
i
-
.

ISIAND |\ on onoeoe o o S B BE B |

Fight Yor survival on an isfang inhabited by hungry,
i dangerous cannibals. BASIC and machine code .SEHD TODAY! post 10 SOFTWARE FOR ALL, Dept YT, 72 Newth Strest, Romiare, Essa of Phane: (0T08) 60725
i

.Dfﬂﬂfiﬂ'
Name
I Acdress

l Plaase S0 b Paasa bill my Access fBanclaycard/ Amex No

Pinase add £1.00 PEP per order 1.00
Totad 2
| St “Programs for the people”

£
£
E
£
E
£
£
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DRAGON SAVE
ving had many initial problems
with program crashing on my
Dragon 32 and Ferguson tape, |
would like ro pass on this tip to your
readers,

It is no use relying on the five-pin
DIN-plug 10 jack-plug lead supplied
by Dragon for use with the machine
o Save and Load programs. To
obtain reliable saving and loading, a
five-pin DIN 1o five-pin DIN lead is
required, this bemg coupled from
the DIN socket on the Dragon to the
DIN socket on the Feguson cassette,
The tone setting on the Ferguson
should be set 1o maximum, the
volume setting to hal~way.

Using the method has only one
drawback, as it loses the Dragon's
remote control feature.

It is therefore important that to
save a program users have the
cassetie running before the Clave
command is entered and conversely
the C.Load command entered and
S commenced before the Play
button is pressed.

The principle behind the use of
the DIN lead is that it gives a better
impedance match, and therefore a
better yield.

N J Peake,
Berryhill,
Stoke on Trent,

BREAKER

th reference 1o Gino Cracins’
program in Software File — see
December 1982 — which will break
any ZX-81 program upon loading,
there is a much simpler way 1o
achieve this, because the routine is
already in the ROM. Just type:
FAST (N/L)
RAND USR 838(N/L)
The waiting-to-load pattern will
appear on the screen, Strt the tape
recorder. When the program has
finished loading, an error message of
C/O will appear. Ignore this, then
treat the program as a normal one:

type List.
T J Rogers,
Newbury,
Berkshire.
VIC COLOUR

own a Vic-20 and personally

think that it is a great machine

one of its minor failings is its
colour display, which tends to be
rather dull. However, this can be
rectified in a few moments after a
minor adjustment.

Remove-the three screws holding
the top hall of the machine — the
keyboard — and gently take it out.
Test it face down, on the keys.
Facing you, ncarcst the video-audio
DIN socket there are two light-blue
plastic screws with Phillips-type
heads. Plug in the Vic and switch on
TV as pormal.

The right-most plastic screw, the

one ncarest the video-audio DIN
socket should be urned very slowly
clockwise.

You will immediately notice a
great improvement in clarity and
brilliance. Colour can also be ad-
justed using the TV's own colour
controls in conjunction with the
turning screw to reach the desired

eifect.
unit keyboard carefully,
Although removing the unit is not
something that Commodore would
approve of, if done properly it only
takes a few minutes,
Dt Taydor,
Beckenham,

Kent.

LONG MEMORY

point that all owners, and

prospective owners, of Dragons
should note is that they have over
29K of user memory available if they
ask the beast 1o give it to them. The
defauit values leave only abour 26K
on offer but if, after power-up, you
type in PClear | and then request
Mem you will be told 29127,
which is nice 1o know.

A colleague of mine has a Dragon
that was hatched slightly carlier than
mine, and he reports that he needs to
type in PMode 0,0 to get the
machine 10 accept the command to
free those extra graphics pages for
other use, Even though his machine
is in that mode by default, it needs to
be told it is! Perhaps some changes
have been made 1o the ROM. If vou
have gone through PClear | you
need 1o remember to go through
PMode and PClear statements of the
correct value before running spec-
ifically graphics-orientated pro-
grams; otherwise you will get FC
errors thrown at you.

I have not yet found a use for those
29K+, as | am still at the novice
stage of Dragon taming. However 1
am sure it could be valuable in terms
of data and file handling and it
surprises me that no reference is
made to the possibilities in the
manual, nor has it been mentioned
by other commentators as far as ] am
aware.

[t points up the need for somebody
1o produce some decent documenta-
tion on the machine as [ believe
that at present a great deal of its
potential is unrealised. The books on
the 6809 originating in the USA are
both overdetailed for my purposcs
and too darned expensive!

I should also point out to potential
computer purchasers, with the sort
of brain-ache that 1 developed before
making my decision, that the routine
above makes many of the compari-
sons  between machines entirely
specious; after all Commodore will
charge you a sum of about £30 for an
exira 3K of user RAM.

Stephen Mummery,
Bury Si. Edwmunds,
Suffolk.

YOUR LETTERS:

SAINT JUDE

have been ome of the many

ZX-Bl owners for over a year
now. Until last week | was also one
of the many ZX owners who had
never managed to load & commercial
software tape successfully. 1 had
tried two differemt tape recorders,
onc normal and one computer-
compatible, mains supply and
battery, and even a prayer to Saint
Jude — 1 hear lost causes are her
speciality,

I was on the poimt of converting
my ZX-81 into a short-range ballistic
missile, when a2 freak asccidemt
changed my formne, -1 lefi the
machine plugged in overnight and
my two-year old child engaged the
Fast Forward button on the tape
recorder while 1 was at work.

In a frenzy of panic | hurled the
nearest tape into the machine and
loaded. The signal on the screen still
sppeared normal but 1o my horror
came up with the report O/O. And
lol, there it was: Your Computer'’s
flexidisc program. Since then every
program that | have offered has
loaded without so much a8 an
adjustment. Could this have had
anything to do with the slowing
down of the tape deck and therefore
the computer finding it casier 10
accept the signal? Meanwhile to all
those ZX-8]1 owners out there. Do
not despair with your machine, just
give it some stick!

I Harrizon,

Slough,
Berkskire,

DISPLAY FILE

Lﬁm errors were printed in the
December issue in Your Letters.
ick Couser claims to have found
location of the display file in a 16K
ZX-81. First error; his letter states
an address of 49340. You can not
use addresses greater than 32768. If
the address is higher than this, the
ZX-81 effecrively subtracts 32768;
that is Peek 32769 equals Peck 1,
Peek 32770 equals Peck 2. His value
of 49340 is the same as 16572,
Second error; the screen starting and
finishing addresses can only be at the
locations quoted if a short program
is sitting in the ZX-81. The screen
area always starts directly after your
program area. Use a longer program
and the screen area would be higher
up in the memory. This is not a
problem: the Sinclair manual quotes
the system wvariables 16396 and
16397 as the pointers to the Display
File Start — the screen area. In any
if you include a line thus:
LET Z = PEEK 16396 + 266°PEEK
16397 + 1

then Z will hold the start address of
the screen area. Note: the +1 is
added at the end, since the first
character in the display file is a
character 118 — Newline character
— and must not be altered. Try these

cxamples (0 prove the poini: Enter

the previously-mentioned Let Z ete,
as o direct command into an empry
ZX-8]1. Then enter the following
direct commands:
POKE 2.3
This will Poke a * in top left hand
corner of the screen.
POKEZ+21.23
will put an * in the top right-hand
corner of the screen. Caution: the
end of each line in display file is a
118 Newline character which must
not be altered. You must allow for
this if Poking the screen area.
POKEZ+22.23
will most definitely casue the ZX-8]

“to crash. Try POKE Z+ 34,23 and

you will Poke a * on to left-hand
position of second line, Just in case
you haven't realised, you simply add
3 to Z 1o go to a lower line. For
example, to Poke 2 * to centre of the
screen add 330 1o get to centre line,
and add 16 10 get 1o centre column.

Tey:
POKE Z + 346,23
In Software File, the List Self
Starter claims to be a method of
stopping games which sell-start and
cannot normally be listed. It stated
that Poke 16389,127 followed by
MNew Newline before Loading would
do this. 16389 is the pointer 10
RAMiop. It cliimed this method
enabled ZX Chess to be stopped.
Whilst it possibly stops this game, it
most definitely will not stop all
games. This method simply reduces
RAMtop such that there is insuf
ficient memory for the game 1o Run.
To stop games say of only 5K, you'd
need 1o spend several weeks trying to
decide the appropriate value 1o
reduce RAMiop down to such that
the game can Load but not Run.
G A Bobker,

Bury,
Lancashire

A CAUTION

y | sdd further point to the

Sinclair saga. Like Mr Keevy
- ber 1982 — | got weary,
hearing the same, regular extension
of delivery forecast and finally
cancelled my order at the end of
August, by phone and following
letter.

I heard no more of the matter until
I received my November Access
statemnent. This contained a debit in
favour of Sinclair Research, dated
October 19th. No Spectrum has
been delivered, there has been no
word from Sinclair and [ have never
signed any suthorisation for Access
payment, since the original order
was by phone.

The answer would appear to be:
warn the credit card company as well
as cancelling with Sinclair, though
in my case | have ended up closing
my Access account and am currently
trying to get them and Sinclair 1o
sort out the balance.

R K Davis,

Stlverdale,

YOUR COMPUTER, FEBRUARY 1883 29



NEWS

It came from outer Handsworth — the £150

BBC robot buggy

Axoruer FRUIT of the Computer
Literacy Project is the BBC Buggy
developed for the BBC by the
Microelectronics Education Pro-
gramme. The Buggy is a three
wheeled precision vehicle which
operates  from a BBC model B
microcomputer. Described as a
“programmable robotic device' the
vehicle is driven by two stepper
motors. It contains sensors which
can detect light, and collisions, and
there is also an infra-red transceiver
underneath capable of reading bar-
codes or following a line.

The device has been produced
primarily for education. A scries of
graded programs is supplied with
the package designed to demonstrate
the nature of programmable control
using the wehicle in an imaginative
manner, Future developments will
include a pen-up, pen-down
mechanism.

The Buggy will be sold as o con-
truction kit complete with software,
circuit boards, stepper motors and
control cables. A screwdriver is the
enly tool required to assemble it
The price will be around £150 and it
will be available in March from
Economatics, 40 Orgreave Crescent,
Dore house Industrial Estate,
handsworth, Sheffield 531 9NQ.

YOUR T
Top 2

J K Greye 2?( B1
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LISter Trek Macronics 2X-81
ClGulpman Camphbell Spectrum
Systoms
CBlack Carnall  ZX-B1
Crystal Saftwars
LlAmok Audio- Vic-20

genic
ITime Gate Quicksitva Spectrum
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crawls into the classroom

Barton sleuths use micro to
deflate £2 million fraud claims

WHEN POLICE swoOPED on Oxford’s
"scroungers'" last year and smashed
what they claimed was a multi-
million pound fraud, they could
hardly have expected that a micro-

computer would come to the aid of

the claimanis.

While banner headlines told how
Operation Major had smashed a £2
million social security fraud the
Claimants Defence Commirttee
claimed that the facts were rather
different and asked a local come
munity centre, the Barton Project; 1o

use their computer to keep track of

the cases as they appeared in court.
The Barton Project went further and
developed a 40K welfare rights
program in Basic. This can tell
claimants what they should be
receiving and is designed to be used
by any community centre which
could afford & home computer like
the Lynx or Commodore 64

The analysis of the cases showed
the total fraud to be less than
£63,000 rather than over £2 million
and according to Mike Noble of the
Barton Project some who were
convicted were owed more by the
DHSS than they were alleged o
have fraudulently claimed.

Mike Moble wrote the welfare
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complexity is in the rules themselves
and reducing them to If ... Then
statements, not in the program itself,
The average games program in the
back of Your Computer has more
complicated Basic."

rights program in Recascarch
Machines Basic but has deliberately
designed it to make it easily
transiatable for any home computers
with 40K of spare memory. Mike
Noble points out that “The

Anyone using high resolution graphics on the BEC moded B is limited to &
maximum of 8K RAM to program in. Modes 0, 1, and 2 take up 20K of the
avaiable 32K and the operating system consumaes a further 3.5K which it
needs for work space. Acorn’s answer to this memory shortage in the
Tuba: a MMz data bus which permils the model B to be connected 1o a
second processor. From the and of March two eight-bit processors, 8
6502 and a Z-80, will be on sale for £195 each. Both supply & further 68K
RAM of which 48K will be avadable ro the user. At a later date Acorn is
going to release a 16-bit processor with the capacity 1o address 8 massive
16 Mbytes of RAM. Adding a8 second processor should resuft in
significant improvements in processing speed. Since the second
processor will take over the task of interpreting and running programs it
will leave the first processor free to handle &l input/output operations
such as writing to the screen or scanning the keyboard.




Commodore
compiler

PETSFEED IS THE FIRST optimising
compiler 10 be relcased for any
microcomputer. Several compilers
are now available for the BBC
Micro, the Spectrum and even the
ZX-8]. These just concentrate on
converting a Basic program into
executable machine code and can
only cope with about 80 percent of
the available Basic commands. An
optimising compiler goes 2 step
further in trying to compile code
efficiently and compactly.

Petspeed runs on the Commo-
dore-64 and the Pet, and makes
programs run up to 40 times fster,
Typical compilation times average
two minutes, one second per line of
Basic code, and most programs can
be completed in abour five minutes.

This is a far more substantial
package than the other compilers for
home compurers, although at £125 it
costs correspondingly more. It
comes with a security device — a
dongle — which plugs into the back
of the computer and protects
Perspeed from unauthorised tamper-
ing. In addition the compiler makes
a few improvements to Per Basic: it
allows long variable names to be
used and extends the Def FN
command 1o handle strings

Petspeed is available direct from
Oxford Computer Systems, Wood-
stock, Oxford or from Commodore
dealers.

Texas extends range with £90

16-bit black and w

T--l —

TEXAS INSTRUMENTS will launch the
T1-99/2 in Britain later this year.
Texas unveiled the new machine al
the Las Vegas show in January.
Specification  includes 5K RAM,
16-bit processor — the new T1 99/95
chip designed in the UK — and &
moving-key kevboard, all for £90.
The machine will have plug-in
ROM packs with additional pro-
gramming languages like Pascal and
Logo.

Texas is backing “‘computer-
literacy" machines which primarily
teach you aboul computing rather
than the family micro. It is the
cheaper end of the market that Texas
find interesting.

A family of hand-held Basic com-
puters it also scheduled for release

hite micro

this year. However, the T1-99/4 is
not to be phased out. The machine
has been very much the poor relation
in the home computer market, suf-
fering from the effects of its initial
test-marketing at a price of L650,
Since November when a £50 money-
back voucher effectively brought the
price down to £150 sales have
quintupled and Texas is now out of
stock both in Britain and America.

There are now six production lines
operating solely on TI-994 pro-
duction in the States — executives
have been turfed out of their suites
in Lubbock to create [loorspace —
plus the Italian facility at Rictia
which assembles the machines for
the European market.

A further plank in the market plat-

Sands of Timex may run out soon
for British Sinclair production |

SINCLAIR 15 PREPARED o stop
producing computers in Britain if
the Timex dispute cannot be

THE
GUARDIAN

Next month a cut-price entry
to the phone-line wversion will
he offered by the Presiel ser-
vice of British Telecom. This
will have a fibrary of 1.060
programs at the start, covering
the usual range of education,
video games, household man-
agement and Lhe like, all fed
directly into the home com-
puter,

The BBC serviee will be gin
with around 500 programa,
many of them for schools and
supplied by the Government's
Microelecironics Education
Programme.

Drunik with success?

resolved. At Timex in Dundee,
where the Spectrum and ZX-81 com-
puters are made, the management is
threatening to sack 1,900 of the
workforce. If the threat 1s carried oul
and the workers go on strike Sinclair
Rescarch “will move our business
elsewhere, probably permanently.”
Sinchiir Research claims that this
will not hit production of the ZX-81
and Spectrum. “We have large
stocks, we could do it overnight —
there would be no effect on

customers.” British production of

the ZX-83 which Sinclair Rescarch
boflin MNigel Searle describes as *'a
radically different computer™ could
be endangered — although the
machine is not due 1o go on sale till
the Autumn

600 work on the computer lines a1
Dundee and these too would lase
their jobs if Sinclair follows rthe
example of Timex's other high
technology product — the Nimslo
D camera — which stopped pro-
duction at Dundee just before
Christmas to move to Japan.

sinclair's computers already
include chips made everywhere from
El Salvador ro Portugal and the
company s now prepared to move

production of the /f[inished
computers overseas if it is not happy
with the alternatives in Britain.

form will be the addition of pro-
gramming languages like Fortran
and Pilot for the TI-99/4. With the
new Peripheral Expansion System
the computer's memory can be en-
larged, diskettes can be run and
printers connected. The mother-
board, has eight slots for peripheral
board-type cards, one of which is
used to link the system to the com-
puter console. Additional peripheral
cards arc plugged in 1w add the
desired functions. There is room to
install one TI disc drive in the box,
and rwo additional disc drives can be
added externally

Texas is more interested in semi-
conductor design than in electro-
mechanical devices like disc drives.
Research is primarily into chips.
The TI-999 which will appear in
the TI-992 computer has control
logic built into the chip and 256
bytes of onboard RAM — not a
microprocessor but a micro-
controller; says the company. It has
strong possibilities for robotic/real-
time applications.

Currah Computer Components have produced & speech synthesiser for
the Vic-20. They have given it the same name, Chatterbox, as a simdar
device for the Spectrum, described in last month’s news pages. Like its
namasake it allows the usér to construct an infinite vocabuwlary of spoken
words out of 8 number of sound units. As an extra the Vic Chatterbox
incorporates a sevies of software routines in EPROM to facilitate
prograrmiming of the device. These include an interrupt driven routine
which voices the keys as they are pressed, and software for inputting
speech phonetically. The speech synthesiser will be distributed through
the Spectrum dealer chan or is avadable directly from Currah Computer
Components, Greythorpe [ndustrial Estate. Hartlepool. Recommended
retail price is expectsd to be around £60,
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FED YOUR DRAGON LATELY?

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORseLs From Active Software!
our pouicy 1S 100% customer satisracTion — TRY US!

8 CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE |
SPECTACULAR FEATURES OF Twe DRAGON 32:— o A
*BRILLIANT COLOUR+ #IMPRESSIVE HI-RES GRAPHICSs <EXCITING SOUND EFFECTSs  ©(

1) Interplanetary Trader — 20k +!
The year 2283. Occupation: - Space Trader Tour the Solar
System in this real time game. Very challen kedgmg and

feature pac

3) Wu us Mansion — 20k +!
Fun!! Outwit the Wumpus (if you can.. ~)and

mu:l the treasures of the Mansion. But don't tng-get the

L — TIME BOMB! —

5 Hi-Lo — 20k +!

Is it skill or is it luck?? Turn £50 into £1,000,000 with
this simple, yet highly entertaining game. Super sound.

?} Atom I-Iunt Brilliant colour, and graphics.

Full colour, sound, and graphics add to the excitement of
this addictive game of deduction. Features:- 1104
players: individual scores and ratings.

\.\d-“ * All 8 programs supplied for the realistic price of just: —
* All 8 programs double recorded
* No-quibble replacement guarantee. % 48 hour dispatch.

Send Chq/PO. to: Active Software, Temple House, 43-48 New St., Birmingham B2 4LH.

2) Execution —20Ks+ !
A hangman style game with a difference. Play the
computer or an opponent. Lots of extra features. Good
graphics and sound.
4) Wipe

Cumpulswu mu:mng challenging game of fas| reaction.
Begins easy but gets progressively harder. With sound

. and graphics
6) Snail Pace
Announcing: - SNAIL DERBY-! Super entertainment!
Computer calculated odds and form. 2 - 8 snails per
race. Beat the bookie! Full Graphics.

8) Air Assauit

Blast the skyscrapers with ultra - high explosive bombs
and clear a space to land your crippled aircraft before

crashing. Hi-res graphics and sound.

on our own quality tape.

THE SPECTRUM POCKET BOOK

lﬁﬂpp£6 50 Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair

Learning Lab, turns his attention to the ZX Spectrum — the book you have been
waiting for! All the material in the book is totally new.

Programs

® Caslle walls; boiling oil and lovely slurping
noises

® Great Fire of London; try and change the
course of history

® Chase; outwit the pursuing robots and lead
them to their doom

® Truly amazing; generate a new maze puzzle
every go

® Reversi: the classic oriental strategy game
with board screen display

® 3D Maze; race against time and three
dimensions to escape.

Also Available zx81 Pocket Book 138pp £5.95
ZX80 Pocket Book 128pp £4.95
Atom Business 110pp £7.50

Hints & Tips

Discover new ways of using PRINT; INSTR functions,
VAL, PRINT USING, hexadecimal conversion, upper
case conversion, load and save arrays. BEEP with sliding
tones, automatc scroll and how to use all the machine
features within machine code.

Machine Code

All the tools you need to write machine code effectively.
Graphics tool kit — debug monitor — symbol assembler
(with labels, all ED commands, ORG statements, forward
and relative jumps) — disassembler (with label assign-
ment); now you can really dig into the Sinclair ROM!
This section alone would be stupendous value for money!

Cassettes Spectrum games as opposite _ £5.00
Spectrum machine code as above £5.00

for ZX81 Nowotnik Puzzle, Demolition & Tenpin £5.00
3 Adventures: Greedy Gulch,

Prices Magic Mountain, Pharaohs Tomb ... £5.00

include VAT ZX81 Pocket Book Cassette £5.00

PHIPPS ASSOCIATE

Dept A FREEPOST EM463 (No stamp required)
99, East 5t, Epsom, Surrey KT17 1BR.
Telephone 03727-21215. 24hr phone service. * m

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item.

Access and Barclaycard accepied
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COMPUTER CLUB

Computer Club is here to encourage you to start your own local computer club or, if one already
exists, to join it and become involved. We would like to hear of anything which has made your
club a success, or of any projects or programs you are developing.

Computerniks in Worcester Park

THE ASSOCIATION of London Computer
Clubs — ALCC — binds together most of the
clubs in the London area in a very effective
organisation. Its functions are many and
varied. It has established electronic communi-
cation between clubs, organises the annual
L.ondon Computer Fair, co-ordinates club
activitics and generally tries to promote hobby
and recreational computing.

Looking at the map of London carly last
year the officers of the ALCC saw that there
was a large tract of South London running
from Croydon to Woolwich which was not
furnished with a computer club. Let there be a
club in Worcester Park, they cried, and to this
end they organised a computer fair at the
Worcester Park Library. By the end of the fair
more than 100 members had signed up for the
new club which now meets regularly once a
month at the Worcester Park Library.

The evening Your Compurer visited the
club, Prestel adaptors for the BBC Micro and
the Sirius were on display for the first ime.
Adapting these micros to link up with Prestel
is largely a software problem. Harry

—
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Networking is but one of
the ALCC's interests.
Simon Beesley checks out
his Worcester sources.

Broomhall, who has written the software
package for the Sirius, demonstrated it using a
Tantel adaptor. Bob Forster from the
Richmond CC used an acoustic Modem with
the BBC package.

This was an interesting introduction to the
variety of services the Prestel network offers.
Aladdin's Cave on Prestel contains a number
of pages of software which can be downloaded

few false starts Bob Forster managed to
download and run en the BBC a useful litile
program which explained the basics of digial
electronics — an impressive demonstration.
The ALCC itself provides about 300 pages
of information on Prestel. These include a
newsletter, @ magazine section, snippets of
information on particular micros and pages
devoted 1o the activitics of cach member club,

Local society news

Bognor Regis Bugs

BOGNOR REGIS now boasts two computer
clubs, RAMS and BUGS. RAMS, the Regis
Amateur Microcomputer Society, meets on
the second Tuesday of each month at the
Regis Centre and tends to be a little more
formal in s approach. BUGS, the Bognor
Users Group, meets on the last Thursday ar
the RAF Association Club, Waterloo Square.
Contact B H Wallis on Pagham 66795 for
details on RAMS, and the Bognor Micro-
centre on Bognor 828108 about BUGS.

South Northamptonshire

SOUTH NORTHANTS Microcomputer Users,
Group have changed their meeting place to the
Anchor House, Moat Lane, Towcester. They
meet weekly on Wednesday evenings. Ring

| Simon Clark on 0327-52191 further

information.

Starting in Sutton

SUTTON COMPUTER CLUB has just held its
inaugural meeting. In the future, meetings will
be held monthly in the main library, Sutton,
Surrey. For further details contact Jennifer
Weller on 01-661 5046,

Cannock computing

CANNOCK COMPUTER CLUB meets fortnightly
at the premises of Cannock Computer
Systems, Old Penkridge Road, Cannock.
Members own a wide range of micro-
computers from the ZX-81 to the Sirius.
Subscription is £3 for adults, £]1 for students
and there is a small charge at each meeting to
cover refreshments.

for

into some of the popular home micros. Aftera |

We looked up the Worcester Park pages and
there we were — a Prestel demonstration
booked for that very evening. Meanwhile, on
the Sirius, Len Stuart, the secretary of the
ALCC, showed how 1o edit a page while he
updated some of the information on the
ALCC's forthcoming Sutton Computer Fair.

Also available 1o ALCC members is the
mailbox facility which enables them to leave
and pick up messages for each other. Harry
Broomhall logged on and received a pre-
formatted frame from David Annals of the
Croydon CC. Next to a picture of a reef knot
read the message “Get knotted",

Finally, Harry Broomhall gave us a glimpse
of Dynamic Prestel, British Telecom's latest
development. By accessing BT Research's
demonstration pages we were able to have a
look at some moving graphics illustrating the
Adventures of Prestel Man.

Normally the Worcester Park club’s meet-
ings have a firly informal format. Many
members bring their own computers along,
which are predominantly Spectrums and BBC
Microcomputers. The BBC Micro seems to be
the computer enthusiast’s choice and is
usually well represented at computer clubs.

Meetings are held on the first Monday of
every month. For more information contact
Norman Beattie on 01-337 3747. &
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Now that disc drives are
available for most popular home
computers David Simpson and
Simon Beesley examine the
whole area of mass storage and
in particular drives for the BBC
Micro, ZX-81 and Vic-20.

ONLY FIVE YEARS ago various compulcr

industry pundits were predicting the demise of

the disc drive — o be replaced by magnetic
bubbles; and other more exotic storage
devices.

But that was in the dawn years of personal
computing, and the disc drive, even though it
was expensive, mechanical, and unreliable,
compared to its predicted solid-state
replacements, has increased in numbers and
performance while achieving previously
undreamt-of price reductions.

Floppy-disc drives are now available for
most of the wide range of personal computers
— from BOOK dual drives for the BBC, down
to a 42K drive for the ZX-81, The advantages
disc storage offer over cassette are
considerable. Firstly, loading and saving to
disc takes a matter of seconds rather than
minutes; secondly the computer does not need
to read through programs on a disc in
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sequende but can access iny program at any
part with equal ease.

Just as valuable a feature 15 the housekeeping
role of the disc-operating system. By taking
over the business of locating programs and
finding space to store new ones, the system
removes a large part of the tedium associated
with cassette storage.

For the benefit of newcomers to disc drives,
let us look at how a disc system works and
explain some of the terms involved.

The disc itsell is coated with a similar
magnetic material 1o that used on tape. Unlike |
a record disc which has a spiral groove, a |
floopy disc stores its data in concentric tracks. |
It revolves inside a square protective jacket at a
rate of 300 revolutions per minute. A slot in
the jacket allows the drive head to pass in and
out along the disc radius stepping from track
1o track. I

This ability of the drive to move the read- |

write head 1o any track in a very short ime is
what gives disc systems their random-access
capability. When the correct track has been
stepped to, there 15 only a short wating tume
before the required siretch of data passes
across the head.

Around each track, data is stored in &
blocked or sectored format and a new dis
needs to be formatted before it can be used.
Formatting a disc marks out every track with
an equal number of sectors.

The number of tracks and the way cach &
split into sectors varies from system to system.
On the Vic system each disc is given a format
of 35 tracks with 17 10 21 sectors, while the
BBC disc-filing system allocates 10 sectors to
each of 40 or 80 tracks. Scctors in both these
formats are 256 bytes long. Most drives can
only handle a fixed number of tracks and type
of drive used determines whether a disc 18
given 35, 40 or 80 tracks.




UTION

To make the hardware actually do some-
thing appropriate, software must exist in the
computer. This s known as the Disc
Operating System or DOS. It is usual for the
DOS to be stored on one or two tracks of the
floppy disc. When the computer powers on, a
small program in ROM “boots up" these
tracks from the disc into RAM and then jumps
1o execute the DOS.

Some of the latest disc systems adopt
another approach which is to store the entire
DOS in ROM in the computer. This allows all
the RAM 1o be used for application programs.
The three disc systems reviewed in this issue
use this method.

One of the tasks of the disc-operating system
is 1o keep track of where programs are stored.
It reserves a few sectors for a directory or
catalogue.

When the DOS writes a file to disc it records

leontinued on next pagel

MACRONICS SUPPLY a disc-drive system for
the ZX-81 for £293 — almost six times the cost
of the computer itself. Some ZX-81 owners are
remarkably dedicated to the machine and the
idea of forking out this amount may not seem
absurb: if you have already invested in a
keyboard overlay, a 64K RAM pack or
perhaps a high-resolution board, fitting a disc
interface must be the ultimate step in
customising your ZX-81.

A surprising number of people use the
ZX-81 for small business purposes and the
micro may yet find its final resting place in
control applications.

The dreaded membrane keyboard has an ad-
vantage here in being coffee-proof. For these
uses, a disc system may also be worthwhile.

Some people clearly think so. Macronics are

selling all the units they can produce, many of

them to overseas buyers.
But whether it is good value or not, the FIZ
interface card and disc drive certainly enhance

the ZX-81. Tape loading and saving is one of

the most irritating features of the ZX-81 —
along with the keyboard. It is both slow and
unreliable. FIZ loads an 8K program in 10
seconds and saves BK in 20 seconds. As disc
drives go, this is not fast but it is an immense
improvement on cassette times. The drive also
makes program storage trouble-free. We
successfully saved and loaded every program
first time.

The system comprises a 35 or 40-track
drive, an interface card and an expansion bus,
which plugs into the back of the ZX-81. The
interface card plugs into the expansion bus
and contains the Disc Operating System in 4K
ROM, as well as 2K RAM. There is an edge
connector on the expansion bus for the
RAMpack or printer, and a spare slot for an
addirional add-on card.

Macronics use a bulky 5.25 inch Shugart
drive with its own power supply, although the
interface will work with other equivalent 35 or
40 track drives

Nine dis¢ commands are provided by the
DOS. These are called through USE com-
mands. To produce a disc-directory listing,
displaying the file names of all the programs
on a disc, you need to enter,

LET E = USR DIR
DIR is one of the reserved variables which

X8I

contain addresses of the command
routines. LET E = USR 9939
calls the initialising routine which assigns
these addresses. Without initialising you must
provide the numeric address itself,

LET E= USR 10008
for example, is an alternative way of producing
a directory listing.

The command, Stat, can be used to find the
length of a file on disc or the number of free
sectors lefi. Newd formats a new disc and
gives it an identifying name.

Before calling loading and saving routines it
is necessary to assign the program name to FS,
as in:

LET FS = "NAME"

LET E = USR DSAVE (or USR 10002
The same procedure is required when you
erase a file with the Kill command.

There is also a rather simple facility for
writing and reading random-access records.
Create sets up a data file with a pre-specified
number of records. When the number of the
record has been assigned 1o R and its contents
to RS, Read or Write can be called.

The limitation to this option is that each
record occupies a fixed length of one sector,
128 bytes, and that the number of records in 2
file must be given in advance,

Compared to other disc systems, the
commands FIZ offers are strictly functional
with no frills and refinements. Storage
capacity is also relatively small. The maximum
storage for 35 tracks is 42.5K and 48.75 ftor 40
tracks.

Nevertheless, interfacing a disc drive to the
ZX-81 is something of an achievement. In the
light of the micro’s limitations this is quite an
effective disc system. Presumably most buyers
will be content that Macronics have released
them from the rigours of cassette storage.

Macronics has also adapted their interface
for use with the Hungarian micro-cassette
drive, the MCD-1. But it will not go into
production of this version until the Hunganian
manufacturers manage to supply the unit in
quantity. The price for the drive and interface
together is expected to be around £200,

the
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lcontinued from previous page)

its location in the directory. In turn, when it
reads a file, it consults the directory to find at
which sector on which track the file starts. In
disc usage, incidentally, the term, file, covers
both programs and data.

Like cassettes, floppy discs vary in quality
and price. A single disc can cost from £1.50 to
£2.50.

Although they usually bear such labels as
40-track, 80-track, single-density or double-
density, discs arrive from the manufacturers iy
a blank unformatted state. by

These terms indicate how the manufacturers
expect them to be used and consequently the
standard to which they are made and tested.

Double density refers to the number of bits
of data that can be stored per inch. A double-
density disc could be formatted to carry twice
as much data per sector — 512 bytes for
example instead of 256.

However, it is certainly possible 1o use
double-density discs in single-density format
— just rather wasteful. Similarly, at a pinch,
you can write 80 tracks to some high-quality
brands of 40-track discs, such as Wabash.

Double density should not be confused with
double-track density which simply means 80
as opposed to 40 tracks.

One further distinction to be made is
between single and double-sided discs. Some
drives have two opposing read-write heads
which permit them to read both sides of a disc.
But, again, although all discs are coated with
magnetic material on both sides, the manu-
facturers do not test both sides unless the disc
is to be used with a double-sided drive.

As the computers are increasing in
processing power, and shrinking in physical
size, disc drives are following a similar course.

The floppy disc was, in its first generation,

feontinued on page 35)

THE BBC MICROCOMPUTER Disc_Filing
system consists of several parts. There is the
Model B computer; the disc interface, which is
several integrated circuits installed onto the
main circuit board; the disc-filing system
software, which is conuined in a single
8K-byte EPROM in one of the spare ROM
sockets in the computer; one or more 5.25in.
minifloppy disc drive and associated cables for
data and power.

The majority of the disc-interface hardware
functions are performed by a single Intel 8271
disc controller IC. This seems to be a strange
choice by Acorn as it is now an obsolete device
and thus costs in the region of £35. There are
several more modern disc controllers which,
because of wvolume production, are much
cheaper and offer improved performance,
Unfortunately they are not compatible with
the 8271. Aside from this chip there are
several TTL and CMOS chips to handle the
interface to the disc drives themselves.

Having had my model B upgraded by the
addition of the necessary chips at a cost of £72
plus VAT, I was dismayed to learn that, unless
[ also puchased an Acorn disc drive, [ was not
going to be able to get a disc manual or a
utilities disc. I already had a pair of brand new
TEAC-80 track drives which | wanted ro use
so there was no way | was going to buy the
Acorn discs. The reason given by Acorn in
their glossy brochure on the Disc system is
that “the DFS manual is not supplied with the
disc interface components as when used with
| other makes of disc drive correct operation
cannot be guaranteed.”

However, when [ ar last got to read the DFS
user Guide I found, on page 81, the statemnent
“several different disc drives may be used with
the BBC computer. . ."" It then describes how
to set up the link options in the computer for

different brands of disc drive. Surely some
clarification of this contradiction is needed
from Acorn as there is a considerable saving to
be made by not using the Acorn drives. For
example the Acorn single drive which has @
capacity of 100K Bytes is £264 but a CDC
drive from Microware having the ame
capacity is £172.

For this review I tested not only the Acom
single drive but also drives manufactured by
CDC and TEAC and all performed satis-
factorily. Also available from Acorn is a dual
B0-track, double-sided disc unit. This is priced”
at £799. By shopping around it is possible to)
obtain many different combinations of dise™
capacity and price at a considerable saving
over the Acorn units. )

The Disc system User Guide is very well
written and provides a good introduction to¥
disc systems as well as detailed descriptions of
all the DFS commands and facilities. All DFSS
commands are preceded by *, in common 10°
the Machine Operating Svstem — MOS =
commands familiar to BBC owners.

Thus *Can lists the current disc’s catalog o
the screen,

*DELETE “filename””
removes a file from the disc and so on.

The clever thing about the DFS is that allof
the commands available in the casserte filin
system of the standard computer are available;
using an identical syntax, in the disc system.
This means that most programs will be able fo°
run with no modifications when translared on®
disc. Of course there are many more come>
mands and functions available for use with
discs, To help in using the correct syntax, thes
command *HELP can be typed. This then
displays a list of all DFS or utilities
commands, with the necessary syntax.
If an error is made when typing a command, >

WHEN COMMODORE released its single-disc
drive for the Vic-20, carly last year, it carried a
price tag of £396. This probably restricted its
market 1o those people who were developing
software for the Vic commercially, or the few
owners who used the Vic for business
applications.

The Vic-1540 now sells for a less daunting
£300. A further attraction is that it can be
adapted for the Commodore 64 by changing a
single ROM chip.

It has the advantage over cheaper drives for
other machines of being self-contained. No
extra disc interface is required and no disc-
operating software needs to be loaded into the
computer: the Disc-Operating System and its
related disc-maintenance commands are
already built in.

The drive contains its own 6502 processor,
ROM and 2K BAM. These and several other
chips make it an intelligent device capable of
running programs without troubling the Vic.
Formatting a disc, for example, takes about 80
seconds but leaves the computer free for its
OWN pursuits.

Since the 1540 uses the same serial port as
the Vic printer you must reconnect the printer
to one of the two serial interfaces at the back of
the drive. By this daisy-chain arrangement the
Vic can communicate with up to five devices
through the one port.

Transferring data in serial rather than
parallel form means that the 1540 s a linde
slow in disc-drive terms. It takes around 18
seconds to save a 6K program and 12 seconds
to load it, This is a few seconds more than on
the BBC disc system but quite fast enough for
the average user,

On the plus side the Vic drive takes the same
floppy discs as the BBC drives — single-sided,
single-density — but formats them to give
almost 170K capacity on 35 tracks. While the
BBC disc system allows a maximum of 32
entries per disc, the 1540 can store up to 144
program or sequential-data files on a disc.

How easy is it to operate the Vic drive?
Saving and loading are straightforward and
use the same Basic commands as the cassette
system — although you need to tag the disc
drive’s device number, eight, on the end — as
in SAVE “"PROGNAME", 8.

You can also Verify a program you have saved.

The other available Basic commands are for
storing and loading data files to and from disc.
Print # reads data into the computer. Get #
has the same function as Input # but only
transfers a byte at a time, These commands
must be preceded by an Open command
which opens an input or output channel to a
specific device.

Print # is also used to send one of the seven

commands which are supplied by the disc-

CO
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this correct syntax is displayed; much more
useful then something like error 25.

Some problems will be encountered when
Irying to run certain existing programs on the
new svstem. This is due to the fact that user
RAM under the 1.2 MOS now starts at 6400
rather than 3584. The extra 2.8K bytes is used
for DFS work space. Programs such as
Acornsoft's Snapper, Monsters etc are
machine code programs which were assembled
to load and run from location 3584, so will not
work if loaded somewhere else in memory by,
the disc system. The solution in this case is to
*LOAD the program at say 3000 and then
move it down to 3584, using a short machine
code routine, before running it.

Using this approach I am now able 1o load
and run Snapper 1n under [four
seconds. T'ypically an BK program takes under
two seconds to load. Apart from its ability 1o
rapidly save and load programs, what else
significant is there about the disc sysiems

Well, all the commands listed in the Disc
User guide seem 1o function as listed, but 1
have come to notice a few deficiencies in some
of the commands. For example there is a limit
of 31 files per disc catalogue. Now 31 may
seem like 2 1ot bur with 80.track discs, which
have a capacity of 200K bytes much of the disc
capacity is wasted if programs are short.

The annoying thing is that the *CAT
function does not give any indication of either
the number of catalog entries made so far or
the remaining disc storage capacity. You have
to count the filenames as they are listed on the
screen or else wait till the error message
“Catalog full” appears!

To find out the remaining disc capacity it is
necessary to use the *COMPACT function,
which moves all files on the disc towards the
outer tracks, leaving all the remaining space at

the end,

The only other feature of the system which
could be improved is the *COPY function. 1f
only a single-drive system 15 being used it is
necessary to swap source and destination discs
when copying files from one to another. Now
there is a “wildcard” filename system, where
# matches any single character in a filename
and * matches any number of characters
allowing sya # . A* to match $, AFILE, Z.Al,
B.ANAME. This means that it is possible to
copy multiple files with one command.

Unfortunately, if only a single drive is

available the system will copy only one of the
multiple files requested before prompting for
the user to swap discs. It does not attempt fill

up all available FAM with data before
requesting a swap.

Of course if two drives are used there is no
problem, just a lot of “‘clacking” back and
forth between drives. It is little things like this
that can make a big difference to how user-
friendly a system is.

Apart from these small gripes the system
works very well and certainly adds much to

the pleasure of using the BBC Micro. [ |

operating system. Thus 10 delete 2 program
from a disc with the command Scratch you
would need to enter;

OPEN 3.8,15

PRINT # 3,"SCRATCHO: TEST1”
This opens a command channel to device 8,
the disc drive, and then delctes the program
Testl from drive 0.

Among the other commands which are
specific to disc systems are Copy which copies
a program or data file to another disc or on the
same disc, and Rename which changes a file
name. Copying to another disc requires
another drive; there is no option for making
back-up copies of a disc by swapping two discs
in the same drive while the operating system
switches the data in and out of the computer's
RAM.

NEW 1s the command for formarting a new
disc, not to be confused with Initialise. The
manual insists that every time you insert a disc
you should use the Initialise command rto
enable the drive to identify it correctly. In
practise it does not seem to be necessary.

The last two disc commands are Validate
which ensures that disc space is efficiently
allocated, and LOAD *§8" which reads the
disc directory into the computer. Listing the
directory shows the names, type and size of all
the files on the disc and the amount of space
left.

Unusually, for Commodore, the syntax of
some of these commands is not well-explained
in the manual. Anyone who has used the Open
command with the printer or in setting up
data files on casserte will not have much
trouble; but others might find the procedure
for setting up, say, a sequential file a hude
complicated at first.

The spread of commands described should
cater for most needs. Sould you want more, |
you will have to delve into the chapter in the |
manual that explains advanced disc program-
ming. This gives detailed information on DOS |
structure and on a further set of disc urility |
commands which may be used to create|
random access files or devise special disc-|
handled routines. Finally since the Vic-1540
has been around for 8 while we can ask how
rehable it 1s. Ditsc drives need to be very finely-
engineered devices. The read-write head has o
be moved over the disc rapidly and with
considerable accuracy. This offers far more
scope for mechanical error than on a cassette
recorder.

A small survey we conducted indicated tha
the drive performs pretty well. One software
house we spoke to has used three drives
intensively over the last nine months. None of
them developed any hiccups and the only
problems met with came from using low-

quality discs. [
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(continued from previous page) !
8in. diameter and stored 250K Bytes. Then |
came the first 5.25in. minifloppy from
Shugart. It was able to store 80K Bytes on a |
disc only 40 percent of the area of its big
brother. In the years since the birth of the 8in.
floppy the data storage capacity drive power
requirements, access times have improved
many times. But as the computer shrinks to
pocket sized dimension, even the 5.25in. drive
is too big. So next in line will be a micro
floppy using a disc approximately 3in. to 4in.
diameter, which will eventually store 1-2 |
bytes.

Rapid introduction of the micro-floppy is
being delayed by a battle raging between rival
manufacturers. There are about four different
drive designs which are all incompartible. Each
is vying for industry acceptance and for disc-
media producers’ support,

Some of these microfloppies are already
available 10 OEMs — original equipment
manufacturers — for inclusion into their new
products. Best known of these are the Sony
3.5in. and the Hitachi 3in. From an unusual
source, Hungary, comes the MCD-1 which
uses a 2.75in. disc in a hard jacket.

This competes with the other drives, all of
US or Japanese origin. It will be interesting to
see if a new “industry standard™ comes out of
the current negotiations, as happened with the
8in. and 5.25in. versions. It may well be, as
with wideotape, that several ncompatible
drives could each capture a section of the
worldwide marker.

MICRODRIVE

Another type of disc technology that will

increasingly become available for use in
personal computing is the so-called

Winchester dise. This features order of

magnitude improvements over floppies in
storage capacity and data transfer speed, for
example a typical 5in. Winchester drive stores
25M bytes and transfers data at 625K bytes
per second compared with 1 M Byte and 250K
bytes per second for a minifloppy. Until now
there have been the problems of high cost and
non-removeable media with this type of drive.

The later problem has required the regular
backing-up of data on the disc to a removable
medium, either many floppies or expensive
digital cassette. Bur the next generation of
Winchester discs will be smaller, cheaper and
have removable discs. There is talk at presemt
of a 3.5in. Winchester drive which will have
the same outline size as the Sony 3.5in. micro
floppy but storing in the order of 3-5 M bytes.

If these drives fail o satisfy your
requirements for data storage there is always
the newest technology of all, that is; the oprtical
disc.

At present this comes in two versions, read
only and read-write. Read-only, i1s typified by
the Philips Laservision Video disc and the
Sony CD or Compact Disc for audio use. The
Laservision could be used for storing mixed

Sinclair's Microdrive is not a true disc drive but
a stringy floppy endless tape loop. Although
the 100K capacity, and the data transfer rate of
16 Kbytes per second are impressive, the 3,55
average access time will make the drive too
slow for many uses. Nevertheless at a price of
£50 for the drive plus £30 for the interface the
Microdrive is bound 1o be a success when it is
redeased in March.

video and dara thus making interactive games
using real pictures possible. Data capacity 58
massive 18,000 M-bytes. The CD is interes-
ing because it offers, in the size of 2 standard
5.25in. minifloppy drive, the capacity of
around 1000 M bytes and has a data transier
speed of 500K bytes/sec.

Read/Write is of more interest to the
computer user as a disc that can have dat
written onto it. At present even prototypes of
this type of disc are “write-once™ and cannot
be erased. But if the new Sony Bin. optical dis¢
prototype is anything o go by the disc ha
such a large capacity — 2000 M bytes — (hat
having old unerased copies of files on the disk
will not be too much of an inconvenience and
in effect provides a built-in backup facility.

These types of drives are not likely to appesr
commercially for a few years yet so cone
ventional magnenic discs are not hkely
disappear overnight. | |

Conclusions

B As disc systems go the Floppy
Interface for the ZX-81 is relatively
crude.

B The range of commands offered is
limited and disc capacity is a meagre
42 .5K. But in view of the fact that the
ZX-81 was not designed to take a
disc drive the FIZ is an impressive
achievement.

B It greatly facilitates storage on the
Z2X-81 and can be recommeanded 1o
anyone who is committed to using
the ZX-81 for serious applications.

B The Vic-1540 comes convemently
equipped with a disc-operating
system and just needs to be plugged
into the back of the Vic.

B Although the system is compar-
atively slow and not as easy to use
as, say, the BBC disc system it
provides a useful set of commands
and functions.

B Disc capacity is substantial — for a
35-track single density disc — at
170K with up to 144 directory entries.

B The drive appears to be well made
and raliable,

B The BBC Disc system enhances the

operation of the already wvery well
designed fundamental machine.

B All DFS commands are easy to use
and have a logical and consistant
syntax. There could be a limitation to
the full use of available disc storage
capacity, especially for B0 track
drives, because of the restriction to
31 files per disc catalog.

B The disc filing system appears to
work very well with different brands
of minifloppy disc drives,

B it is well worth shopping around for
alternatives to the Acorn disc drives
in terms of value for monay. B
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' Builtin A

b le power
lln'ﬂ enough for writing
manipulating data
here, yet small enough to
case.

the size fool you. The HX-20 is
foy or an excuse for a calculator.

bn machine using a full extended

crosoft BASIC with 16k RAM,
pandable to 32k and 32k ROM
b B4k, RS-232C and Serial
i ASCII typewriter keyboard and
ghle keys brings ten separate
5 o your ﬁngﬂrﬁps
elbow.
48 on its own power supply for
Ipm be easily recharged
b use, with the ability to

relain its memory in RAM even when
switched off
Keeping you in the picture.

The LCD screen is unigque ~ showing any
20 characters by 4 lines at a time — enabling
you fo carry oul word processing or data entry as
il you are using a large screen.

Print Out. Built In.
The 24 column dot matrix impact micro-
rinter olfers 42 LPM in a crisp, precise
x T matrix for perfect hard copies. Every time
ou can choose from a wide range of

p-anp erals from bar code readers to acoustic
couplers for tolal capability
Epson. Reliability through Research.

You'll find our name on a highly successhul
range of computer printers. So you can be
assured of the same quality and reliability
through an extensive research programme
prior to the launch of any Epson product

Write or call us for further details and the
name of your local stockist (because seeing
really is believing).

You'll find that the HX-20 is the most complete
portable computer you can buy. It could even
change the face of bathtime.

Which is a bad day for ducks.

Epson (UK) Limited

Freepost

Wembley, Middlesex HA9 6BR
Freefone: 2730

Telex 8814169
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KRAZY KONG. A 100% machine code progras with 3 ZXB1 SCRAMBLE, Full 2 screen machine code program
screens of HiRes Gorillas barrels, fireballs, comes with M/C Invaders M/C Galaxians plus three

ladders, lifts and a running and jumping man, Un- more on the ZX81 Arcade Pack % L£3,00.
believable? See it on your 4BK Spectrum 4 £5.00.

OORFIAN INVADERS. A superb L Screen sachine code

prograa with Invaders Galaxians, Firebird and Flag= Thess programs ars available at around 50 nation=-
ship, for your 48K Spectrum % £5.,00. wide specially selected Computer Eurt:-rt d-nl:r;i“
FROGGER, 2 scresns, m/c full colour, Cars, roads, And by Mail Order directly from us. Acesss 8n

logs, river, riverbank, and turtles plus fantastic Sardi orders ion 24Are Anwering Service 061-360-0SE 5
sound effects and music, for Spactrum * £5,00,

SPECFAN, Probably the best version of its type

reat machine code graphice and Sound effects with Flease send orders to C Tech Software, 184 Market Streest,
to 5 ghosts and a real muncher that munchies in all HYDE, Cheshire S5K14 1EX,
directions unlike some cheaper versions. For any

Spectru= 4 E5.00, = !
CITY BOMBER. Another great program with clever ' 5 cod
sound effects and hriltinnt graphice comes with 7 n"l'r'i AEntE 3k SiNe) you tuoteai FOfCRate esE

other games on the SFECTRUM Arcade pack ® £5.00. 8B shis
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= MODEL A/B im» CASSETTE 12
Cassette 1: Star Trek/Candy Floss (very popular) FLAGS. A superb educational program
£6.50 p The flags of the world are drawn in hi-
Cassette 2: Family Games (hou?s of fun) £4.50 resolution colour graphics. The program
Cassette 3: Mutant Invaders/Breakout £6.50 then tests your knowledge of flags and
Cassette 8: Model A Invaders (M/C) £5.50 geography. Have fun while learning

Only £4.50 inc. For MODEL B

% MODEL B [or A+32K) [or A+32K)
Cassette 4: Beeb-Beep (Super Simon Game) £4.50
Cassette 5: Beebmunch (full colour Munchman) 'm» CASSETTE 13 - HYPERDRIVE
£6.50 A new, very addictive machine code arcade game
Cassette 6: Super Hangman (animated, educational)  Guide your laser tanks around the network of
£4.50 Dasa&gg&s}?estmyungﬁthe drone Aliens - but baware,

t . M nd intri g avil ies in wai

Cassette 7: 3D Maze (fast and intricate) £4.50 Only £6.50 inc. For MODEL B (or A+32K)

i CASSETTE9 m» CASSETTE 14 - STRATOBOMBER
Contains mode! B Invaders. A superb feature Another new highly colourful machine code arcade
adaptation of the arcade ‘Space Invaders’ game in game. Can you keep the enemy fleet at bay long
machine code and hi-resolution colour graphics for Eﬂﬂugh_t to destroy the nuclear reactor of the rogue
the BBC Micro model B (or A+32K). Play normal Star Ship before it destroys your home planet?
game or choose from the many options including Superb graphics =
Missile, Bomb and Invader speeds. Invisible Visible Only £7.50 i':;! £2.00 wh
and Shields no Shields. Quite simply the best i For MODEL B motering 3 or
Only £7.50 for MODEL B (orA+32K) =~ % (or A+32K) , Ssettes

Vv, 1 f

m» CASSETTE 10 ot
WORDPRO. Cassette based word i f
processor for either Epson or Seikosha Mg, , )

printers. Features right hand justification " FY¥Y

alter, insert, delete, pages to tape, printer

mode changes from within text line etc.,

etc. Complete with manual.

Only £10.50 inc. for MODEL B
{or A+32K)

.

i CASSETTE 11

ATLANTIS. The superb fast action arcade
game written in machine code to illustrate
to the full the machines fantastic colour
graphics and capabilities. This game
includes all the usual ATLANTIS/
SCRAMBLE features. Guide your
submarine Nautilus along the undersea
landscape and through the caverns
avoiding mines, depth charges, rockets,
jelly fish, serpants etc
Only £7.50 inc. For MODEL B

{or A+32K)

WE'RE EXPANDING e
TOO...NOTE QUR NEW 3 == — !
gr;m:ﬂngﬂng:ss&:g @ 24 HOUR ‘
UST RV s , /] ANSAFONE
oftware ©

ALL PRICES FULLY
INCLUSIVE OF VAT AND

. . 48 hour despatch
e T Limited _

@ All Programs will run on all 9 I_(ing Street, OFFICES OPEN

operating systems Blackpool, Lancashire 10am - 5pm Tues-Sat
@ All soHtware in stock before we

L] aﬁgﬁ;gieE for Brochure @ (0253, 21 555 rzﬁﬂ} |“J
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Fun at home — effective in the office. Will the
Lynx’s wonder ingredient CP/M make Camputers’
claims for its elegantly-styled 48K
colour computer wash whiter?

Bill Bennett put it to the test.

THERE ARE two ways of making money from
ENEINeEring and the same rules apply
whether you are a car manufacturer or a
computer designer. The first way is to
produce some astounding new idea or gim-
muck, and pray that the idea catches on. Thas
15 a risky business, but it can pay huge
dividends: for example, there was the ZX-81
and the model T Ford.

but then the designer stands 1o gain less too. It
involves looking at existing en@fneening deas
and combining a number of them in a new
way. This is what has happened with the
Lynx.

The Lynx 1s simply a good micro. It has no
wonderful outstanding qualities, but in every
department of its specification it ranks
glongside the best. It 15 a5 though the

The other way is less fraught with danger, | designers took the best features of all the
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| popular micros and put them together in thel
one box

S0 the Lynx represents a consolidation of S
previous advances as well as a tiny advance o
its own. By utilising technology that B
already passed the test ol time, it should have
fewer teething troubles than some micoee
which aim ro break new ground

The standard Lynx has 48K of user RANE
which leaves 16K for programs and dam whens
in the high-resolurion graphics mode. This
can be expanded inside the case in sieps of
64K up to a total memory size of 192K, The
high-resolution graphics mode really is high
resolution with 248 by 256 pixels

Excellent track-record

The Lynx is based on the Z-80A micros
processor, which has an excellent track-record
as the chip at the heart of the Sinclaif
Spectrum. The choice of processor has &%
number of implications. First, and probably i
the long mn, most importantly, it means thet
the Lynx 15 CP/M-compatible

CP/M 15 the operating system most widely

| employed by the larger microcomputers usedss



S
in business. It handles files of data on the
floppy discs those larger micros use. The most
important thing to bear in mind is that in
theory a program written in CP/M on one
machine can be transferred 1o another machine
with the minimum of fuss.

Of course in practice there is nearly always a
good deal of fuss, but it does allow the user
access to thousands of computer programs and

— r——

systems, as well as a growing number of |
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databases that are being made available on |
CP/M. CP/M is far from perfect, but it is the
operating system that comes nearest to ironing
out all the differences between various micro- |
CompuLers.

To run CP/M, a computer needs a mini-
mum of 64K of RAM — hence the importance
of the ease of memory expansion on the Lynx. |
The upper limit of 192K means that some
very substantial software packages will run on
the machine

Mozt people thinking of buying a Lynx will
probably not be interested in CP/M software
immediately. It is, however, very reassuring to
know that should your hobby ever become
more than just that, you will not have to throw
your Lynx away and buy a new micro.

The second significant implication of that
Z-80A processor is that it makes the Lynx a
possible upgrade for those ZX-81 users who
do not want a Spectrum. The Lynx is more
powerful than the Spectrum but then it costs
£50 more. But what will attract people is a
simple-to-use machine-code facility.

Machine code is the language a computer
uses internally, as opposed to the Basic which
is really there for the benefit of humans who,
unlike computers, do not normally think in
binary. When a program is written in Basic,
each line has to be converted into machine
code every time it is acted on, and that
conversion takes some time. As anyone who
has played a machine-code game will be able to
tell you, machine code works much faster than
Basic.

The monitor in the Lynx's ROM allows the |
user to write and edit programs written in
machine code. It also means one can save and
load these programs to and from tape. The
other advantage of machine code is that
programs require far less space than Basic
programs — and with 48K of RAM at your
disposal, some substantial programs can be
written.

Code-shy manual

The manual rather coyly shies away from
the subject of machine-code programming.
There is a chapter on the subject, but thas is
only for those who already know something
about it

V o N e Wam

I
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Some interesting commands are available to
the brave souls prepared to grapple with
machine code, all of which are available from
Basic. This means that the main part of the
program can be written in Basic, with machine-
code routines handling those features which
require speed, such as graphics or sound. Not
only is there the Poke command — which will
be familiar to experienced programmers — but
also the DPoke command which Pokes to two
bytes at a time

Music-making

The command Code allows you to store
machine code in a Basic line. LCTN is in
effect a pointer to the hirst byte of machine
code stored in a Code line: 1t 15 used like an
ordinary variable. Type Call to tell the
computer to execute the machine-code sub-
routine held in one of the Code lines, which is
specified by LCTN.

Bytes of data can pass into and from the
Lynx via the I/O port at the rear. This can be
done using the commands INP and Out, The
music-making facility of the Lynx is limited
when in Basic. A Beep statement is all thar is
open to you. This i1s a major disappointment
on a number of counts.

First, the box in which the Lynx is supplied
promises a digital-to-analogue sound con-
verter. This turns out to be little more than a
small speaker. The Beep statement also
disappoints because rather than entering a note
name — or even a number corresponding to a
particular note you have the following
format;

BEEP wavelength, number of cycles, voluma
The volume can be any number berween 0 and
63. To be able to hear anything you are
obliged 10 use 63 all the time, which is
regrertable as it reduces the flexibility. The
wavelength and the number of cycles have to
be calculated beforehand. Furthermore, [ am
not convinced that the wavelengths are that
accurale in practice

If microcomputer manufacturers paid a little
more attention to the sound possibilities of
microcomputers, the results would be
astounding. A good example of this is the way
in which sounds can be “synthesised” using

feontinued on page 45)
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f i Don’t bother)
guessing which|}
programs our

members are
saving money on

If you use a BBC, Dragon, Spectrum, VIC or ZX81
computer and you are not yet a member of THE
MICROCOMPUTER SOFTWARE CLUB, then only those
with the VIC can be forgiven. We have only just added the
VIC to our coverage.

Membership of The Microcomputer Software Club would
save you money and trouble. Each month we thoroughly
test and evaluate the many programs issued by the growing
number of producers - including Pixel, IJK, Bug-Byte, A & F,
Campbell, C-Tech, and the smaller companies that you may
find it difficult to keep track of. If a program is good, and
it has got to be very good, it is recommended to our mem-
bers in the next issue of the Newsletter.

All the programs that we recommend are made available to
our members at very low prices. For example, a Bug-Byte
program usually costing £10.00 would be offered to mem-
bersat £9.00 or less. A saving of at least 10%. Every month
we select what, in our opinion, is the overall best program
for each computer and this MAIN CHOICE program is
offered to members, for one month only, at an average
20% less than the normal price. A MAIN CHOICE program
usually costing £6.00 would, therefore, be available to mem-
bers at about £4.80.

Every month members receive, free of charge, our Newsletter
full of information on the programs we have found suitable

for recommendation. The range is large, including adventure,

arcade, standard games, household, financial, educational,
wordprocessing, and utilities. Ordering from the Newsletter
is simple and quick and, nf course, 4.'|1=;||||]il'.3,r is guaranteed.

this month.

JOIN THE CLUB
AND WE WILL
TELL YOU,
FOR FREE

Membership is completely free of charge, and receipt of the
Newsletter is automatic. Members are under no obligation
to purchase a fixed number of programs from the Club.
They buy what they want when they want in the full
knowledge that they are buying the best programs at the
best prices. So, if you own or use a BBC A or B, Dragon,
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fcontinued from page 43)

machine code on the Lynx.

The Sound command is a good idea, which
allows interesting possibilities, but a few Basic
statements could be a more powerful. Sound
works by outputting a number of bytes of
memory through the speaker. With a memory
of 48K, relatively complex sound patterns can
be acheived. Sadly there is only one voice
channel, but even with this restriction good
effects are still possible.

Speech synthesis

Speech synthesis is also a feature acmrdir‘;g
to the manual, but the output is so quiet that
you may never hear it. By connecting a
analogue-to-digital converter, the Lynx could
take noises, store them in memory and replay
them. Even processing of stored sounds is
possible. I managed to synthesise white noise
by feeding the loudspeaker a series of random
numbers.

The documentation concerning the Sound
command is woefully short in the manual, For
s command like this giving no examples is
really not good enough. More to the point,
those who use the Beep command are not even
given a list of which wavelength corresponds
to which note in the musical scale. On the
whole the manual is not as comprehensive as it
should be.

It is a glaring failing for a home computer
manual like this one not to have a proper index
which allows users to find the information
they require quickly. It might be right to omit
information which is readily available else-
where, but I cannot see why facts relevant to
the Lynx are missing. As a teaching manual,
for someone who wants to learn about com-
puters, it is adequate, and certainly better than
the Dragon manual.

The Lynx has a number of commands and
language features not seen elsewhere, giving
the machine a particularly strong, if a little
odd, version of Basic. | like the structures,
Repeat-Until, and While-Wend. They give
Basic a class not normally associated with it. |
also like the automatic indenting. It really does
make programs casy to read and, more import-
antly, easy to debug.

Oid favourites

Lynx Basic has all the old favourite com-
mands, including the now essential Trace to
let you know where things have pone wrong,.
Swap is interesting as it allows you to swap the
values of two variables. Pause will hold up the
computer for a specified amount of time.
UPCS is a string function that converts all the
letters 1o upper case.

Among the commands used in the rtape
operating system are Append which permits
you to add subroutines to the end of a
program, and MLoad which loads machine
code from tape. The baud rate can be selected
using the Tape command. Like the BBC
micro, the Lynx allows Procedures, which will
keep the educationalists happy — they like
structured programming.

The graphics on the Lynx are perhaps its
strongest feature. Resolution is high, and
unlike most other home computers all eight
colours can be mixed on the same screen.
There are 256 by 248 pixels, and a good set of

-
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commands to use them to create some very
good graphics.

Window is a strange command which dis-
ables part of the screen, allowing writing only
within the window area specified. Print@
allows printing to start at any given pixel
location on the screen. This means it is
possible to print subscripts and superscripts, a

| useful facility for writing mathematical or

chemical formulas on the screen.

There are commands which let you play
around with the cursor, and a VDU command
which is not as complicated as the BBC VDU
command.

R s

?ix .
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| CONCLUSIONS

B The Lynx is an attractive little |
machine, but offers nothing
spectacularly new.

B It is good value, and does have some
very interesting expansion possibil-
ities — especially when it becomes
part of a CP/M systemn.

B The real keyboard, high resolution, |
and machine-code monitor make it a
natural “next computer” for people
wishing to upgrade on last year's |
model,
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ORIC IS EVERYTHING you hoped it would be.
Alive with colour, and zapping with built-in
sound effects, the Oric looks like a match for
any machine now selling for less than £200.
Oric is also everything you feared it might be
— just when you thought it might be safe to go
back into home computing.

The £99 16K colour computer is the first to
break the £100 barrier. Outwardly there is
nothing to distinguish it from the £169 48K
version. Both are grev plastic wedges
measuring 1lin. by 7in., designed to present
the keyboard at the same angle of attack as a
typewriter, Height is 0.75in. at the front rising

to 2in. at the back. Overall the Oric is half as
big again as the Spectrum and 50 percemt
heavier.

This slope coupled with the design of the
keys makes the Oric an easy machine to touch-
type on. Although the keyboard uses a rubber
sheet pressing directly on 10 a Sinclair-siyle
keyboard, like the Spectrum, typing feel is '
much mmproved by capping each key with |

—
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plastic. Not only does this remove the “dead
flesh' feel but it also gives the impression of
positive click keys. A note sounds every time
you depress a key, with a lower note
distinguishing return and control keys — but
if you do not want to sound like the telegraph
operator in a bad western Control F rurns off
this keyboard bleep.

Layout of the keys is relatively standard and
as the Oric does not have single-key entry it
has been possible to label them clearly. The
white on black lettering is not pretry but it is
unambiguous, Although the keys are quite
small except for an oversize return key and a
full-size space bar, overall the Oric emulates
the feel of a portable typewriter. All keys have
auto-repeat and there are four keys dedicated
specifically to cursor control. It is certainly

easiecr to type on than any of Sinclair's
offerings.

Switching on the Oric produces a scremn
display of a white screen with a black back-
ground. Black lettering informs you that you
are in Oric extended Basic O 1.0 © 1983
Tangerine, followed by the number of bytes
free and a ready message. If you Control T
into capitals the message Caps appears in
white just above the top right-hand corner of
the white box. Likewise if you are loading &
program from cassette by CLoading “Name"
the message Searching appears in white just
above the top left-hand corner.

When you want to break out of dreary
| monochrome the Ink and Paper commands
allow you to choose your own foreground and
‘ background colours. Numbers 0 to 7 offer you
black, red, green, yellow, blue, magenta, cyan
and white. Colours are comparable in quality
with the Spectrum but there is no facility 1o
change the border colour. The control key
gives access to double height and flashing
| characters,




What goes zap and ping,
is red and yellow and
green and blue all over,
runs at millions of cycles a
second, can remember
16,000 bytes of
information and costs only
£99?7 Now there is an
answer — the Oric. It is
still only three years since'
Sinclair produced the
world’s first ever £100
computer — the 1K, silent
black and white ZX-80,
only 18 months since
Commodore produced the
first £200 colour computer. |
Meirion Jones looks
for the catch.

Drawing on the Oric is not difficult. Typing
Hires gives access to the 240 by 200 maximum
resolution of the Oric. You can work in rwo
colours at a time in Hires but you have the
bonus of three lines of 40 characters outside
the main Hires screen. Curset X,Y,Z sets the
cursor to an X,Y co-ordinate on the screen
while Z specifies the foreground or back-
ground colour. Curmov is like Curset except
that X and Y are relative to the last position of
the cursor. Draw X,Y,Z draws a straight line
from the current cursor position to a point X |
across from it and Y down. The circle
command takes the form Circle R,Z where R
is the radius and Z is again the fore- i
(eantinued on page 49) |
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Back view reveals, left to right: TV output, RGB monitor, casserte, Centronics interface, expansion port and power input.

fcontinued from page 47)

ground/background colour. The Fill com-
mand operates over 40 cells in 200 rows, bul
there is no Paint command as on the Dragon.
A Pattern command allows you to draw dotted
lines of any sort,

Char A,5,Z allows you to type text on 10
screen in Hires somewhat painfully. A is the
ASCII code of any letter you want to print and
Z again the foreground/background colour. §
can be either 0 for standard character set or |
for the alternative teletext-style character set
which the Oric carries in readiness for the £79
Modem which will connect it with Prestel and
the outside world.

The Oric normally saves at 2,400 baud but
it also allows you to save at 300 baud for extra
security. Machine-code subroutines can be
saved by specifying start and end addresses.
You can also Auto-save so that your programs
will run as soon as they have loaded.

What marks the Oric out from some of the
older machines is that it has been designed
with an awareness that 1983 will
computers being used increasingly for
practical purposes. The built-in Centronics
interface will make it easy to plug in a printer
or other peripherals. Oric will soon be selling
a Modem so that Prestel will become available,
Owners will be able to accept telesoftware —
programs loaded straight down the phone line
— eventually electronic mail could come into
the home by the same route, and with the
addition of a tape recorder the Oric with its
Modem could become a telephone answerer
and messape taker.

Forth on the way

An RGB outpur allows vou to power a
maonitor if the television display does not meet
your exacting standards. An expansion socket
accepts plug-in ROM carindges for games or
for other languages such ss Forth, which is
being written for the Oric mt the moment.
There is some confusion as ro whether the
Oric will accepr joysticks but the four cursor
keys and space bar all in a line are ideal for
games which pit one human at a time against
the computer.

The Oric is based around the 6502 processor
50 the internal workings should not frighten
anyone used to conversing in hex with an
Acorn Arom or BBC or for that motter a
Vic-20. Unfortunately it may dissuade Z-80
machine-code enthusiasts from moving up
from their £X-80s and ZX-81s.

see |

——

The Basic is a relatively standard Microsoft
but the lack of single-key entry should not
deter beginners. Editing is made easier
because the delete key does not require a shift.
Control X deletes the line you are entering and
entering Edit puts you in editing mode. Edit
line number sends the cursor to that line
where it can be controlled with the arrow and
delete keys. Escape allows you to insert
characters into the edited line. List only lists
specified lines or the whole program but can
be controlled with Control S.

A good speaker and built-in noises get the
Oric's sound off to a good start. Typing Zap,
Ping, Shoot or Explode produces convincing
arcade game noises which can easily be
incorporated into any program. Control G
produces a continuous ringing sound. Instead
of the mumblings of the Spectrum the Oric
delights in Sound, Music and Play commands.
Sound and Music define the type of sound
while Play shapes them. Sound consists of
noise channel which can be mixed with any of
three tone channels at any of 15 fixed volume
levels — or a variable volume level 1o be
defined by Play. It also defines the period of
the sound. Music gives a choice of notes across
six octaves. Play enables noise and tone while

offering seven choices of envelope to shape the
sound.

One of Oric's backers is British Car
Auctions but, if they thought they were
moving into an area of business with a better
reputation with consumers than selling
second-hand cars, computing may not have
been the best choice. It would be unfair 1o

| single out Oric Products International because

many of the people who have now waited
three months for the Orics they ordered on 28
days’ delivery only ordered one because they
had given up on ever receiving the Spectrum
they had ordered when Acorn failed to deliver
the BBC on time.

Not enough thought has gone into the
simple things. Detail changes to the design
could have made the Oric look far more up to
date. The mains lead from the built-in
transformer in the plug is annoyingly short
and the plug into the back of the machine is so
shaky that unless it is taped into place you
could lose whole programs that you have
painstakingly typed in. Doubtless Oric will
soon put these details right and produce a
proper manual, It would be a pity il a good
machine at a bargain price were 10 be spoiled
for a ha'porth of tar.

CONCLUSIONS
B With 16K for £99 and 48K for £169,

"~ Oric 1 remembers more for less
money than any other colour

M Oric's first manual was disastrous —
it was clear that the writer had never
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THERE IS NO doubt in some people's minds
which micro has the best games — it has 1o be
the Atari. But the games are more expensive
than the average, which makes it very
important to try before you buy. Who can
afford to spend £20 or £30 on a game and not
play it?

Many of the Atari computer games are
reasonably accurate copies of the arcade
versions. That means that for a few pence you
can try arcade versions first. In this category
are Centipede, Pac-Man, Defender, Asteroids,
Space Invaders and Missile Command, all b}
Atari, and Midway Gorf by Roklan, and
English Software’s Aurstrike, which 15 a
version of Scramble.

Arcade games are fast and furious, because
they are designed to extract another 20p from
your pocket as quickly as possible. Home
computer games can on the other hand be
much more challenging and absorbing to play.
Examples are Atari's Star Raiders and Eastern
Front 1941 and from Thorn EMI, Jumbo Jet
and Submarine Commander.

Star Raiders, held by some to be the best
computer game of all time, has four skill
levels, and the novice level bears about as
much resemblance to Commander level as
draughts bears to chess. Learning to play a
good game at the top level takes months of
effort,

Eastern Front 1941 — written by Atari's
Chris Crawford, who also wrote Tanktics,
Avalon Hill's Legionnaire and Atari's Scram
— is a war game. You command the German
armies fighting the Barbarossa campaign
apainst the USSR, The graphics are impres-

sive: the map is about 10 screens big and you |

can use the joystick to scroll over it in any
direction: this is single-pixel scrolling.

The computer plays an extremely intelligent
game, and the results can be incredibly
accurate historically — the Russians always
win. Unfortunstely it takes ghout three hours

Frogger-variant
FPreppie’s garden
setting, right, seems a
millian rmles from
suburbia with no plastic
gnomes and three lanes
of rman-eating
lawrnmowers, Jumbeo
Jet, befow, is a
complex fhaght

Jack Schofield scans the
screen for quality as he
tries his hand at the latest
Atari games.

to play, and there is no way of saving or
loading a partial game.

If you like the arcade versions of Pac-Man
and Missile Command then you will like the
home versions. | found Asteroids somewhar
disappointing, but then I also disliked the
arcade wersion. Centipede, however, is
certainly very addictive.

The game is simple. You have a bug-blaster
at the bottom of the screen, and you kill
centipedes — segment by segment — as they
wind their way down the screen. Meanwhile
you are obliged to avoid being hit by prancing
spiders or bombed by frantic fleas, while
simultancously trying to pick off passing
scorpions. All the play takes place in a field of
mushrooms.

You get an extra bug-blaster and a neat tune
for each 10,000 points you score, so in theory
the game could last forever. In practice the
action gets faster every 30,000 points, until by
120,000 everything is frantic, not only the
fleas.

The sound is excellent. Each insect has its
own little tune against a throbbing back-
ground noise that is even more compulsive
than the arcade Space Invaders.

All the Atari games mentioned, except
Eastern Fromi, are plug-in ROM versions.
This means they are very quick and casy to
load, and any Atari owner can play them.
Eastern Front needs 16K and can be bought
on cassette or disc, Star Raiders and Eastern
Front are one-player games, while all the
others can be played by two people in com-
petition. All the games are joystick-operated,
though Star Raiders also uses about half the

| keyboard.
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| try harder. Roklan's version of Midway

AIAR|

The independent games are necessarilyin
the number two position, and a8 such shotid
s
arcade game Gorf is a case in point, The
graphics are recognisable as Gorf, and there
are four different variations invaders with
force-field barrier, laser attack, space warp and
mothership. But the pace is a little slower thin
the Atari version.

Airstrike from the English Software
Company is a home version of the arcade game
Scramble. It is hard to manoeuvre the joysticks
operated needle-fighter across the liny
landscape of the home version. The rockets
that take off as yvou fly by are very easy 1o
dodge, you just accidentally run into walls all
the time. Also, the bomb release is the space
bar of the computer which presents problems
as you need two hands to work the joystick
The graphics are not quite as good as some of
the other arcade games rested.

Protector, from Synapse Software, is very
similar in many ways, but much better. You
fly a needle-fighter across a horizontally:
scrolling landscape, bur the action is much
smoother and the graphics are better drawn
In Protecior, you have to rescue people froma
city, fly them to another city, and have lases
fire to reach home base

Meanwhile the enemy ship is also picking
people up and dropping them into a volcanol




SURVEY

e Lormmmancier [

SOFTVVARE

You have to race against time as the volcano
eventually erupts and destroys the cities.
Because of the graphics it is fun 1o play at first,

but it lacks the speed of Centipede or the |

challenge of Star Raider.

Preppie from Adventure International —
which produces the Scott Adams Adventure
games for the Atani — is a Frogger-type arcade
game. The graphics are smooth and colourful,
and the sound is musically the best | have ever
heard on the Atari.

The idea of Preppie is that, with a joystick,
vou control an American schoolboy picking up
golf-balls. Instead of a highway you have to
cross three lanes of lawnmowers and a three-
lane river with boats, logs and alligators. The
game is a great demonstration of the Atan's
sound and graphics capabilities.

Bandits is an arcade game from Sirius
Software, and requires 48K and a disc drive.
That puts it beyond some Atari owners, which
15 a shame as it is an excellent game. This is
not a home version of an actual arcade game,
though the movement of the enemy raiders is
very like that in Galaxian. Your role is o
defend a lunar supply base against waves of a
dozen enemies who swoop down, snatch fruit
and carry it off to their own flying saucer.
These enemies are not the usual Invaders but
are like fruit flies, bees and so on.

Probably this game, by Tony and Benny

Ngo, has been translated from an Apple
version. On the ttle page you start with an
Apple, then a bug flies up and munches it
down to an Atari logo. The game is full of
amusing touches like this, plus some fancy
chequerboard graphics, but unfortunately
thesg slow down the play.

Finally, 1 tried two discs from Broderbund
software, who are justly famous for their
Apple games. | was really looking forward to

| playing Choplifter but the disc refused o

m—
boot. Broderbund’s Stellar Shuttle loaded, but
after every read made a horrendous scrunch. It
took a long time too. Frankly I thought Stellar
Shuttle was poor — a sort of "Lunar Lander
meets Asteroids’ — and 1 shall be circumspect
about Broderbund games, as long as they make
this kind of racket. Presumably it has
something o do with the solftware-protection
routine.

Simulations are a fascinating area of com-
puter games, and they have educational
interest too. Just as pilots now learn to fly in
simulators, perhaps we will all use this method
of learning in the future.

Thorn-EMI's flight simulator Jumbo Jer,
and simulation games Submarine commander
and Soccer are all supplied on ROM packs so
they are “plug in and go"'. Unfortunately they
are pot “‘plug in and play™.

Jumbo Jet Pilot i3 a simulation rather than
an game, and tokes an extremely long time o
play. The first time it took me nearly 25
minutes to taxi the plane on to the runway and
take off, after which the “ground” came into
view at 45° and [ crashed. “Try again™
appeared. Submarine Commander takes even
longer.

The Jumbo Jet screem has an instrument
panel with indicators 1o watch. Submarine
Commander has slightly fewer, but the central
area of screen offers three options; map, sonar
and periscope views. [hus you can track a
ship on the map, dive and home in using
sonar, then pearly surface and watch vour
torpedocs strike home using the periscope. It
is a rezl challenge.

YWith both games the action is slow, and
requires a good deal of forethought, You have
to consider your course cnrclhllj.‘, because, for
example, it takes a long time 1o put about a
sub. It is an inherent problem with simu-
lations — the more accurate they are, the less
game-like. These are accurate.

One limitation is not inherent: the quality of
the handbook. Both Jumbo Jet and Submarine
Commander are harder to start playing then
Star Raiders, and need top-quality instruction
books like that one has. The Thorn-EMI
efforts are inadequate. No doubt when wvou
have played the games a few times the
handbook becomes irrelevant, but in terms of
helping you to start they do a very poor job
indeed. It is a shame that what is obviously
brilliant programming is let down in this way

Gama Manufacturer
Star Raider Atari
Eastern Front (1941)  Azar [APX)
Centipede Atari
Gort Rocklan
Airstrike English Software
Protector Synapse
Preppie Adventure
International
Bandis Sirnus
Choplifter Broderbund
Stellar Shuttle Broderbund
Jumbeo Jet Thorm-EMI
Submaring
Commandaor Thorm-EMI
i' Soccer Thaorm-EMI

Medium Numbar Price
of players

ROM ane £28.95
Cassette or disc one £21.95
ROM one of two  £28.95
Disc or ROM one or two £2695
Cassetie or disc one or two  £19.45
Cassatte or disc

32K minimum one of two  £20.80
Cassette or disc

249K for disc onegortwo E19.75
Disc — neads 48K one £2395
Disc — needs 48K one £23.75 |
Cassette or disc

32K for disc ang £18.75
ROM ang f34.95
ROM ane £34.95 |
ROM oné to four £29.95 =

Ayom inmematonsl (UK ) Lid, 186/ 798 Ealng Road, Wembley, Middesex HAD 40U, Teephons: 01.5900 0517, Thom EMI Vioeo
Programenés Lid, Tham EMI House., Upper 5: Manin's Lare, London WCIH SED Telsphone: 01-538 Jad AN programs available

your MoCal Aten sofreare desber, @nd froem Sdeta Skhop Lid
o1 -8 11110

1-d This Mews, MHatheriey Rosd, Sideup, Keni DAY 4DX . Telapkoms
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A 4+ F SOFTWARE

*BBC 32K £8.00 PAINTER SPECTRUM 48K £7.00*

| SPECTRUM 48K

Painter s
Torpedo Run E ;. £7.00
Cylon Attack l rogge:

| Space Panic

£6.90

Painter - e e e X
| Zodac DRAGON
Death Satellite Pasduricd £6.90

New Release PLANES

LA SRR RN AR ER R R R N E R R R R R R R N R (R EN]

| NAME

| ADDRESS
|

|

I Please note prices include post B packing
| You may also telephone (24 hrsl with credit card order

CLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR SIRIUS SPECTRU

1?3 WOl

§2 YOUR COMPUTER, FEBRUARY 1983

' BBC
Model ‘A’
Tower of Alos £6.90
| Model ‘B’

Tower of Alos £6.90
Planes

Painter
Pharoh's Tomb
Frogger

£8.00

BBC 32K
Arcade Game

LA RS 22222 AR RN N

ATOM "TOOLKIT' EPROM ADD 4 or 6 EPROMS
22 Extra Commands and Frve features ind uding 1200 Band Tﬂ ?DUH ATDM WlTH DUH JADDA. BOAHDS
Cass. Operating System £1860 6-Way '‘Adda’ board £28.75

- T SR . S . S T - i i " . - T - N T I <l i i v— ——— — —— va— —

5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON
| (Quote 'B30/ 1° for discount on telephone orders)

PLEASE SEND ME

830 HYDE ROAD MANCHESTER M18 7JD
061-223 6206 (24 hrs) Telex 667461 (AHN A&F)

Vv NOOVYA 288 WNYLDIdS SNIIS ¥IV1D

/IS WOLVY NOOY

4%

¥a D989 WNAULD3IdS SNINIS ¥IVIONIS WOLY NOSVYIA 088




100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI

400
3800

A\

ATARI

ATARI PRICES REDUCED

We at Sidica Shop are plessed to announca
lantastic reductions in the prices of the Atan 4008
personal computers. We believa that the Ata

new price will become the U K.'s most popular per
sonal computer d have thereloré set up the Silica
Atarl Usars Club. This club already has a libiary of
over 500 programs and with your purchase af a 400
or B00 computer we will give you tho firgt 100 free of

charge. There are also over 350 prol
tén games and wtility programs
Complate the reply coupon and we'll sand
Is. Alternatively give us a ning

o] vl
wou Tull dets
1117 or 01-309 1111

sionally. wril
ndé gre histod

J01

ATARI 400
with 16K -

£199

ATARI 400

with 32K

£248

ATARI 800

with 16K

Don't buy @ T.V. gamae! Buy an Atan 400 personal computer and a game cartridge and that's all vou'll need. Later on you can buy t
Frﬂ[jr.]rn"r'nn” :_.'|r1r.{!ﬂi- (E35) and try your hand a8l programming using thea sasy to learn BAE“: |-.II'I\'__|u.-||i|'|- Or of yvou are interested in
applications, you can buy the Atar B0O + Disk Drive + Printer together with a selection of business packages
Silica Shop have put together a full catalogue and price list giving details of all the peripherals as wel! as the axtensive range of software that is now
available for tha Atari 400 800, The Atarn is now ane of the best supported personal computers. Send NOW for Silica Shop's catalogue and price st
as well as detmls on our users club

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:
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HOWTOGROW UP TOAREALGOMPUTER

ADOUT microcomputineg, sooner of later youl'll ask

where do | Qo form here

If you're enthiusiasix
VOLINSET! LN Cpue=Saor
This is parbiculary true il you own a
rreCro WwAth birmted exparsSnn ar
harchware penpheral opiorns . like
fhe ZX81

N YOI CUIeSTIonN Ca
b arewened in three
Sho waordls
BASICARE MICRO
SYSTEMS

BASICARE are the
RIS, Chne # % oS A
rmanutactiuress of 3 iotalhy
LML MICrOCONyiUInnGg
LDOgracke sysiem

IS the <o Of Systemn
oy ave drearmed
Sbout . . . asenesof
senarate mocEes that
perionmm awhioke rande of mICIoCompUing functicns
rat simpoly [and hnmmily) stack IDgether '
Iy’ me coniiused cant be . | . vou only nave IO thrk of i o fenms ol

| eCLDrmen it has Ol

You buy the hasthware you want and add [0 the systemi Each rnociude
Ny Nave
MO YO 300 mone!
oD a whiole range of hardhwane opbons that i
Dgether 1D fomm 4 Comphete packace Cormputec i the ea

How BASICARE builld lrvto a

e vy Hi-F

1 »B0ArALE TLNCHOnN Of .'"r~r'f.t[r_'*i.r*a LIRS, A v voil wiant

1 SO YOI Carn
I |

o the waoecl!
And what a package!

AL Inom it's 9OGd ooks. and Stablity uncer worland condition
BASICARE MIC RO SYSTEMS offers a [antashic farn 3 Of IMICo OpRICNS, for

* SLch 3 systern needs 3 starting oot foem)

(R R i
W T T LN

Look at the choice you have:

PERSONA, — A5 mderface mociule s o ORGAN

NICRO o rpoeay on e 8|
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Wy ol e
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RAM 16 K Add onmern
RAM 64 — A TH
DROM
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TOOLKIT
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USERFONT firabie hlg: PTG
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A0E DROM 2w TOOLKTT
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Curse

moe BASICARE Modules

rmmet Floppy [

BASICARE

WM VO GFOA
N Cpe VOLIr mucroy, Yo waill |

A PERSOMA, Liridl 1oy st WL

In short, BASICARE will serve you
forever . ... no matter
how big you want to grow!
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NiIgue computer iInterface wiich we call PERSOMA,
Thits One Linit Simpdy' Dhugs into your 281 wathout
modifcation and acts as the "hairns” of the whole
operation
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I~ Step into the unknown "1

fast action,arcade style games, fantasy and sci-fi, plus exciting |
technology in program aids & hardware/software combinations

ZX81 16K
Krazy Kong £3.95

All machine code version of the popular arcade game.
This program has all the features of the original and
is every bit as fast.

Ghost Hunt = 3.95

Gobble you way through a Maze- Ghosts, power
pills etc etc. very fast.

Maze Drag Race 3.95

DOrive through & giant maze 9 times the size of the
screen picking up points a8 you go — but watch
out for the other cars, rocks oil & ice. A really

Alien 3.95

Set on board the spaceship MNostrodamus,can you
choosa the right weapan to repel the alien before he
kills your crew?

DCoder 595

Essentially a disassembler for your maching code
but with one important difference — it will relocate
the code in whole or part to any other part of memary.

Zonix 12.95

Sound effects for your ZXB1 are now available at
a price you can afford! Zonix is a hardware/software
combination that allows you to write programs with
real impact. The software includes two programs:;

a) A program set to produce bombs, missiles, fire
engines, tunes, telephones and sirens. Also includes
the facility to make your own,

b) A program that turns your ZX81 into an elec-
tronic organ.

The hardware is an amplifier with volume control
and loudspeaker which simply plugs into the mic
socket of your ZXB1. The sounds can be actuated
from within your programs with a simple command.
They can also be of various lengths so the limit is

only your own imagination,
MCoder £7.95

This truly amazing program is the most flexible
compiler available for the ZXB81 AND NOW THE
SPECTRUM TOOL

MCoder -will instantly translate your slow basic
programs into super fast machine code at the touch
of a key. It is also extremely easy to use: just load
MCoder (the ZXB1 version is just 2K long,the spect-
rum versions 3K) and then write your basic program
as normal or you can load a basic program from tape
1o save you retyping the whole thing. MCoder then
allows you to run and debug the basic until it is fault
free. Now you can bring MCoder into operation
using a print USA command — the basic will then be
compiled into machine code as you watchl,

On average MCoder will increase the speed of basic
programs 75 times. Both the 2X81 and the spectrum
version will handle 95% of all basic commands and
is guite simply the best compiler on the market
state 16K or 48K when ordering spectrum MCoder.

DRAGON 32K
Dragbug 9.95

Dragbug is @ powerful machine code monitor plus
a full disassembler for your Dragon 32. An essential
software tool for writing, debugging and running your
machine code programs or machine code subroutines
to be called from basic.

Star Trek 795

An intergalactic adventure in full sound and colos.
As captain of the S5 Enterprise your mission is to
defend the empire from the imnvading Klingans. Feat—
ures include battle computer, phasors, photon tor—
pedoes, scanners etc etc. Nine levels of Play

Attack 795

If you've ever played defender or scramble just wait
till you play Atteck! Incredibly fast 11

Dataplan 11.95

A superb business or home use filing B reporting
system. Flexibility is its strength making it usable
in place of any card index application. Features
include sort, search, list, delete, change, save, file etc.

Textstar 11.95

Not only can Word Textstar function as a complate
word processor but includes comprehensive editor
routines that make writing and debugging programs
as simple as A.B.C.

QSave

This is what you get:

£15.95

MANY THOUSANDS OF SATISFIED CUSTOMERS NOW HAVE A HIGHLY RELIABLE LOADING SYSTEM
WHICH OPERATES 16 TIMES FASTER THAN THE SINCLAIR SYSTEM'

The news is that QSAVE has beenimproved for '83

1. A cessette interface to improve the signal quality (essential if a high speed loader is to be reliable) which will also

improve the loading of your programs. The interface plugs into your ZX81 using the leads supplied and has been im-
proved to incorporate: AN AUTOMATIC LEVEL CONTROL...AN OVERLOAD WARNING LIGHT...A SAVE/
LOAD SWITCH (no unplugging of mic or earphone leads)....AN ON/OFF SWITCH (which doubles as a Reset switch),
With these features loading is highly reliable (programs will still load with a volume setting as LOW as %).

2. Highly sophisticated software which will load and Save programs at 16 times their normal speed (e, 8K in 10 secs;
48K in 110 secs). Programs can be named to allow a superfast file search through a tape. It works equally well with
aulorun programs, Basic or machine code,

A TRUE verity feature is also provided — this allows you to verify that a ‘SAVE"d program has “SAVE'd properly
BEFORE turning off the power and finding all is lost. QSAVE will operate with ANY memaory, on ANY program length
AND with your existing programs. All the above is contained in %K of superbly sasy to use Software.

PERSONAL SOFTWARE SERVICES
SEND CHEQUE ORP.0. TO: P.S.S. 452 STONEY STANTON ROAD, COVENTRY CV6 5DG.
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Although nowhere near as
profuse as Spectrum
software, various add-ons
have now appeared to
bridge the gaps in the
micro’s specification. Tim
Langdell reviews.

IT IS ALMOST a truism to say the Spectrum has
been pushed to its limits. A great deal of 1ime
has been devoted by software houses o
creating programs that put more sophisticated
machines with less well-thought-out software
to shame. Nevertheless, there is scope for
peripherals which even up some of the
Spectrum’s primary hardware inadequacies.

Under control

Following up its success with a controller
—that is, a device which allows you to switch
between Loading and Saving, disconnecting
the computer when saving and vice versa —
Abacus has introduced one for the Spectrum,
This means more reliable Saving and Loading.
Unlike the ZX-8] version, the Spectrum
controller also includes an amplifier, a
particularly useful feature in view of the
Spectrum’s own weakness in amplification.
Setting up the controller simply requires
plugging the Spectrum’s power supply into
the side of the Abacus box and the power lead
from the box into the back of the Spectrum.

Kempston Electronics motherboard and
back-to-back edge-connector.
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Adams tape controfler — one of the
range of Adam adapitors.

The Mic and Amp leads are used to connect
the Spectrum to the tape recorder.

Kempston's joystick is a standard design
with fire button and control stick working on a
switching rather than analogue base,

This means that it can be used 1o simulate
the detection of keypresses, The joystick is
mapped to Port 31 of the Spectrum, and can
be accessed with the In command.

The value returned by detecting Port 31 in
this manner can be between 0 and 26 with the
eight directions from forward through NE 1o
E, SE, S and so on being values | to 10 —
omitting 3 and 7 — and the fire button
returning 16. The joystick can be read in
machine code too for a faster response and
arcade-like action.

The joystick’s connector is a small black
plastic box with two matt-black TTL chips
visible on the outside which plugs straight in
to the Spectrum's printed-circuit board. The
joystick itself is very responsive. My only
quibble is that a spring-back-to-centre mechan-
ism would make the central off position easier
to reach when playing fast arcade games. The
joystick costs £19.50.

This company has also brought out one of
the first 24-line 1/O ports for the Spectrum.
Simply constructed — a single TTL chip
supports the operation of the 8255 PPI chip —
the board comes with clear documentation
which indicates how one can use the three
16-pin dual in-line sockets or a 24-way edge-
connector attached to the back of the printed-

circuit board. The 8255 chip has several
modes of operation: the three 1/O ports can be
configured in the following ways — setting up
one bank as inputs, another as outputs, with
the option of “handshaking” on port C.

Using the In and Out commands the port
can be accessed from both Basic and machine
code. Apart from the back-to-back edge
connector the port can be limited to the
Spectrum with a stackable edge-connector, or
a motherboard. The stackable edge-connector
allows an extra device to be attached to the
Micro whilst the PPI is attached. The mother-
board will take two cards in edge-connector
sockets as well as a Printer or a Microdrive.
The motherboard is supplied with its own 5V
regulator.

The 24-line PPI has been configured in the
Spectrum'’s [/O map so that it will not clash
with the Printer Microdrive or RS-232
interface. The PPI costs £16.50, the stackable
connector is £5.50, and the two-slot mother
board is £16.95.

Add ZX-81 hardware

There are three Adam adaptors for the
Spectrum; each allows you to add ZX-8l
hardware on to your machine. The funds-
mental adaptor provides a ZX-81-compatible
output port at the rear of the Spectrum, but no
address conversions. The adaptor comes with
a computer printout description which tells
you how to attach memory-mapped devices
which do not decode the lower five address




lines in the VO map. The next adaptor — the
Adam II adaptor — allows the simultaneous
use of two sets of peripherals on the rear of a
16K Spectrum. This adaptor allows you to
attach a ZX-81 16K RAMpack 1o a 16K
Spectrum.

The Adam II adaptor can interface with any
ZX-81 peripheral which was designed 1o work
in the 0 to 16K region of the ZX-81's memory
map, by using it in the 48K to 64K region of
the Spectrum's map. Thus ZX-81 equipment
will require 49152 to be added to its
addressing, and for this reason EPROMNs
designed to work on the ZX-8] will probably
not work on the Spectrum.

Finally, there is the more adventurous Eve
adaptor, for those with a 48K Spectrum. With
a 48K Spectrum all 64K of the address lines
on the Z-80A CPU are already accounted for
— 16K ROM and 48K RAM — hence adding
any device mapped in the RAM area seems
impossible; especially as Sinclair did not
provide a RAMCS line at the rear which
would have allowed us 1o turn off some, or all,
of the internal RAM. By adding this adaptor
and making a few soldering connections inside
your Spectrum you can turn off 8K of the
upper 32K of RAM and map devices into this
area. Of course, making the alteration could
invalidate your guarantee.

The RZ-1 Tape Controller is another more
recent device from Stephen Adams. It
provides both Spectrum and ZX-81 owners
with a programmable tape control unit for

stopping and starting the cassette motor under
software control, or disconnecting the load
lead when Saving and vice versa, The RZ-1
plugs in via an edgeconnector. The rear
connector of the machine is duplicated behind
the RZ-1, so a peripheral unit can still be
attached. The RZ-1 can control two tape
recorders and provide a minimum of five
latched outputs for controlling external
devices,

Furthermore, it does not use any memory
locations, either in RAM or in the /O map.
The unit 15 located in ROM space between
512 and 1024. Poking various locations in this
region allows you to turn on any of the tape
motors, or to provide an output to one of the

ports.
Upgrade range

East London Robotics provides a range of
RAM upgrades for the Spectrum: the SP-48A
which adds a further 32K of RAM rto the 16K
Pectrum Series 1 on a plug-in board; the S048
for the current Series 2 wversion of the
Spectrum and an SP-80 RAM add-on which
gives not only 32K of extra memory but
another 32K which can be accessed as well,
using Out commands. It is thus possible 1o use
a full 80K of user RAM with this board.

East London Robotics' Slowloader allows
you to load ZX-81 programs into a ZX
Spectrum,

The Slowloader adaprs itself upon loading
to whichever type of Spectrum is in use.

A ADD-ONS

CONCLUSIONS

BPerhaps if Sinclair had put a little
moré thought into primary design,
davices like the Abacus controller
probably would not be necessary. Its
boost to the Spectrum’s amplifi-
cation is useful, as is the capability to
switch it off when the keyboard
bleeper gets on your nerves,

BOnce Kempston's joystick is fitted,
nothing else can be added to the con-
nector. But what sort of peripheral
would you use in conjunction with a
joystick? By putting a stackable
connector between the Spectrum
and the stick’'s connector one could
test the joystick with the supplied
demonstration program.

BThe Adam adaptors are extremely
useful, but consider whether or not
you really want to make hardware
alterations.

BThe Adams tape controller is effec-
tively transparent to the Spectrum or
ZX-81, since it does not use any
memory location either in RAM or in
the |/0 map. The relays involved can
cope with 1A at 28V dc or 100V ac.
They are sufficiently heavy-duty for
many purposes like controlling model
train layouts. ]

The Abacus controfler includes an amplifier,

Tha Kempston joystick.,
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19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: [0303] 65691

16K BUDGET PAK

JRS 16K RAM AND FREE ALIEN ATTACK plus either
BATTLESHIPS or GAMES TAPE I
SAVE £8.65! Total package price only £27.75

fiZ

64K BUDGET PAK

JRS 64K RAM AND FREE ALIEN ATTACK plus either LOST
ISLAND or BATTLESHIPS
SAVE £7.95! Total package price only £64.90

Hardware

Post to: JRS SOFTWARE, Department YC

Econotech 16K RAM |uncased)| Only £2095
JRS 16K RAM Oniy E2650
IRS H4K RAM Orily £62.95

Software

Programmers Toalkit | | &K) Only £495 |
Graphics Toolkit [ 16K) Only £5953

Lost lsland | 1 6K) Only ES95

Games Tape 11 |1 6K) Only E4953
Battleships | 1 4K) Only £4958

SPECTRUM |

A full range of software and hardware are available. Tick the
coupon betow lor your free 1983 catalogue and enclose a Lags
stamped addressed smveiope

| wrish to order the following

TE6K Budget Pak with Battieships Only £27.751 1

| 6K Budget Pak with Games Tape || Only E27.75°

4K Budget Pak with Lost Island Only £6450

44K Budget Pak with Battleships Oinly £44.90

Econotech | 6K RAM Onily £E2095°

IRS 16K RAM Only £2650 |

JRS 64K RAM Only £62.95 |

Programmers Toolkit |16K) Only £4£395

Graphics Toolkit | 1 6K) Only €595

Lost Istand | ] 6K) Only £495

Games Tape |l [16K) Only £495

Battleships [ 16k} Only E455

1983 JRS Catalogue Fres |
Tick as apphcable Total [Including VAT & PEP) I

Mame Acje

Address

I?HquﬂdIJHthu-.Hﬂnthhmg.Sumun:ﬂﬂl!!#g

PRINT OUT

“Life would be so much easier with an

Amber 2400 Mairix Printer. . ... o

AMBER 2488
MATRIX PRINTER®

LOW RUNNING COST USING
PLAIN PRPER

USED WITH MANY COMPUTERS

INCLUDING BBC .UK181 ,ATOM

DRAGON .NEWBRAIN . ATARI ,

TRS-80 ,VIC-20 AND MZ-BeK

e — e —

+VAT & £2.95 PLP
Or for details send a
larae SAE to

AMBER CONTROLS LIMITED

Central MHav
Halworth Industrial Est.
Andover
Hompshire SF18 SaAlL
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** SPACIOUS
SHOWROOM OPEN MON. to SAT.
*FRIENDLY AND HELPFUL STAFF
*EXPERT ASSISTANCE ALWAYS ON HAND
*GOOD RANGE OF COMPUTER BOOKS
= AFTER SALES TECHNICAL
BACK-UP and SUPPORT

Vi SO FPOVWER

THE FAMILY COMPUTER TO FIRE
YOUR IMAGINATION

Easy to Use!
Graphic!

Easy to Learn!

Colourful! Musical!

KEY FEATURES
** 32K RAM as Standard. Expandable to 64K
** Display
9 colours available
& different resolutions from 16 x 32 1o 256 x 192
** Extended MICROSOFT Colour Basic as Standard
Advanced graphics commands —set, line, draw,

Advanced Sound
Full Editing —insert, delete, amend
** Professional Typewriter Keyboard
(Guaranteed for 20 million key depressions)
** FREE 160 page "BASIC’ training manual
#* Simple ‘plug-in’ Connections for JEZJYE-II':IIGE.PTin‘tHF.‘
Games, Cartridges and "auto-controlled’ cassette
** Software on Cartridge and Cassette already

PRICE ons £199.50 vci v 4 1
THINK DRAGON !!
THINK MICRO POWER!!

Carriage FREE on cashcheque
orders over £100

inclusive of VAT

MICRO POWER LTD.
Dept.YC2

8/8a REGENT STREET,
CHAPEL ALLERTON,
LEEDS LS7 4PE

Tel (0532 GB31B6

A ,ﬁ'i
ON 3 7
o
[

OO0EMICRO

Model A

Maodel A |32K)

Model B

Memory Upgrade

Full Upgrade

Joysticks (pair)

single Disk Drive

Disk Interface (Hitted)

14 inch Colour Monitor

20 inch Colour Monitar

ACORNSOFT PROGRAMS (phone for availability)
ACORN ATOM

Single Disk Drive (incl. FREE buffer kit)
ATOMCALC ROM

WORK PROCESSOR ROM

FLOATING POINT ROM

ROM Selector Board

BBC BASIC Board

Programmar's TOOLBOX

SUPER TOOLBOX

M/C CODE MONITOR/DISASSEMBLER
PRINTERS

EPSOMN MXBOF/T I

EPSOMN MXB0 T Il

STAR DP B4BO

SEIKOSHA GP 1004

Printer Leads (BBC/ATOM/DRAGON)
BOOKS

Assembly Language Programming for the BBC Micro
Quag @

BBC Micro - Instant Machine Code

BBC Micro Revealad

Basic Programming on the BBC Micro

Let Your BBC Micro Teach You To Program
MNEC "30 Hour BASIC

Practical Programs for the BBC Micro and Acorn Ato

Getting Acquainted with your Acorn Atom
39 Tested Programs for the scorn Atom
Atom Magic Book

e "';il! i-;‘ i
s
illlﬁé"\at‘;:-m»\lr

SAAN \,\.

gty

All prices| |

YOUR COMPUTER, FEBRLUA
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LEJRIVO[GIRIE] PIOIWLE R

£325.00
£349.00
E3593.00

£25.00

£75.00

£13.00
£265.00
£119.00
£309.00
£343.85

£343 85
£39.10
£29.90
£23.00
£22.40
£49.95
£20.10
£16.60
£16.60

£399.00
£343.00
£279.00
£229.00

[15.50

mjo]d [ITIEENEIEIENC)

£8.95
£7.95
£7.95
£5 95
£6.45
£5.95
£5.95
£6.45
£6.45
£5.50

©
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WiTH THE GROWING number of video
inveriers on the market for the ZX-81, 1
thought it was about time some games were
written for use with one.

“Deep Space” is mostly in Basic with four
short machiné-code routines to animate the
display.

A galactic megatrawler is cruising through
the computer-generated universe eating stars.
Black holes, white dwarfs, and anti-matter are
already in the program but as it is in Basic,
you can add your own pet horrors at will.

Attacks by alien craft are frequent, althougfe
escape from these is possible by engaging
“hyperdrive” 1o re-materialise in a fresh —
and unknown — universe. The game can
develop in different ways depending on
whether you prefer to stay and fight or run
and hide.

It will, of course, run perfectly well on any
16K ZX-81 but the display loses a deal of its
visual effect. Hints are given later for a
suggested improvement if you wish to try.

Type in Fast mode a Rem statement consist-
ing of 97 characters as line 1, and the machine-
code loader as in program 3. Now Run this
and Enter the hex code from table 1, one pair
at a time. When you reach the end enter S 1o
stop the program, and List it. The last word in
line 1 should be Tan. Ifit is not, then you have
made an error and will have to start again.

Now enter Poke 16510,0 as a direct
command and line | should become line 0.
Thas is to prevent the Rem from being edited.
If you attempt 1o Edit you will loose some of
the code as it contains unseen bytes,

Next add the Basic in program 2 to
overwrite program 1 and type in as a direct
command Poke 16580,201. Run the program
in Slow mode to test your machine code.

The screen should fill immediately with
stars. Check for a report code. If it is a 5 then
your code contains an error in addresses 16514

to 16528, If it prints something else, 16521 is | main loop starts at line 80. If you are altesing

WIOng. the game, keep this loop as short as possible
Pressing 6 should clear the screen from the | you will slow things down unnecessarily,

bottom up. Stop before it reaches the wp of | | g5 g7 Check whethor a star, dwarl

the screen and press 7. The screen should or alien has been encountered
refill downwards. Break the program and Poke and send you the appropriate
16580,0. Running it again should give you a sub routine,
display which gets narrower as you Scroll up | Line 80 Random-number generator.
and down. If it does, all is well. A quick press | Line 110 Steers your spacecraft
on the 0 key and the screen should invert. If all hOrzoneRy.
is working well, delete lines 2 to 8 and enter | Uines 120121 I:rﬁ ";::.':‘:;“;t:::!s:p v
the main I?sling, after first saving to wpe. Line 122 Sends WL to the mmu'u:n
The variables are as follows: at line 600 to make a
s High score hyperspace jump.
I Shield strength Line 130 Returns you to the start of the
B Game score loop. ]
CandG Initial numbers of stars and white Lines 140-163  Print the correct numbers of
dwarfs in each line of the display starts after using the scroll
DandE Define the position of your ship routines at 300 or 400. Both
P Top left-hand corner of the screen thase work in the same way
— all other points on the display with 300 scrolling down and
are calculated from this 400 scrolling up.
w Initiplly & white dwarf, changed Lines 460-470  Restore your shields to full
under attack to an alien spacecraft power and increment your
T Part of the random number score by 10 if you manage 1o
multipliar. Reduce this to 1000 1o catch an alien.
make attacks come faster Line 500 Checks the random number
F Your current position on the multiplier to see if you are
SCreen being anacked.
H Denotes attacks and black holes Line 520 Switches to attack mode.
M Defines the first pnnt position in Ling 529 Checks for a direct hit.
the line in which the stars need 1o Line 550 Pokes the alian ships.
be reprinted after scrolling Lines 580-570  Adjust and check your
N Adjust the unprinting position of shields.
your ship which will no langer be in Lines B00-620 Produce the white cwarf
line 12 after a scroll crash whilst
V, X, Y and Z are used to call the various | Lines 701-708 Make the stars sparkie as they
machine-code routines and have no particular are eaten.

significance themselves. V is the title page When you have finished entering every
background X and Y are the scrolls up and | thing, type in Goto 1000 and Save 10 tape.
down and Z inverts the display file. The game should auto-start and greet you with

Lines 45-70 print the initial universe and | the title page.
line 72 tests to see whether or not it is It looks rather a lot to type, but lines
composed of anti-matter and sends you the | 1000-2029 contain an animated title routine
“End of game" routine at line 450 if it is. The | printed in Basic but operated by the machine

Hex code. Table | — RFbym

FD 00
3E D? o7
10 c9

2A oc 40 54
21 00 00 00
01 7 02 ED
oc 40 o 17
06 20 AF '
FC c9

24 oc 40 m
09 ES 0 21
EB El 01" F7
B8 00

2A, oc 40 06
3 7 10 FC
06 18 2A oc
JE FE 76 28
80 77 18 F5
Hex 5;)4# Table 96 bytes.

FD ' 2 ; 00
3E / w / 077 D7
10 ¢ FA (o: I

2A oc 40 - 54
21/ 00 / 09 ' 01’
ED " BO 24 ° oC -
03 09 - 06
80 77 7 2B - 10 °
24 ¢ a0 - 40 - 01 -
g/ E5 “ 01 21
EB El 1] Fr -
B8 - 00

2A ¢ 0C 40 ¢ 06 -
80 “ 2 77 10 *
06 - 18 - 2A < o »
7€ / FE %~ 28 /
80 - 77 18 ~ F5

06 co
D7 D?
5 %
BO 2A
03 09
28 10
F& 02
00 09 ORREM (MACHINE CODE)
02 D 1 RAND USR 16514 ‘4
2 IF INKEYS$="6" THEN LET X=US
R 16529
20 AF 3 IF INKEYS$="7" THEM LET Y=US
co R 16561
40 d IF THKEY$="0" THEN LET Z=US
06 (0] R 16592
10 F3 C9 s GOTO 23
Main listing.
06 o EM CLERR @6 ""“r
D7 D7 or N ( IF TAN EfRND?7 E"R
RUN " GOsuB @:nnb‘ # Ft
5D o/ NPLOT TAN EfRN I'-"I..DT EFRS
7 02 m FOR LPRINT Gosus EE
40 01 RNDW"( UNPLDT THN .‘JEEHND
pod 3 PR { NEXT TAN
; 1 REM "DEEP SPRCE" BY A.C.SPR
FC c9
’ IDDELL
L i1
F6 02 9 LET 5=0
00 09 - 1® LET A=0
02 “ ED 11 LET B=2
12 LET G=1
20 ¢ 3E 13 LET C=2
FC ~ co ¢ 14 LET HN=12
40 23 S LET E=15
05 c6 16 LET D=15
10 £3 C9 25 LET P=PEEK 16398312S6*PEEK 1
6397 +1
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code to give the game a more finished |
appearance — well worth the effort involved
If you want to alter the initial ritle page or
instruction routine do ensure that you return
the machine code to Game Scroll by Poking |
16580,0 otherwise you will have columns of
stars printed each time vou move upwards
As you play the game you will find that you Starﬁ aﬂ{j plal‘lEtS l'ﬂa‘lf
are much more likely to be amtacked in a -
heavily-populated universe than in a dead one, bE standard f"]l’E‘ fD!’

and that there are universes in which you your megatrawIEr,
stand a good chance of catching alien ships but black holes
and building a high sc ’ b oy
I o e e it ) white dwarfs and

If you do not have a video inverter, the s
display can be greatly improved by using the anti-matter
machine code from table 2. You will now need will giVE VOou

only 96 characters in line 1 as the code in table ; g -
| has some NOF bytes which are not used but ”"dlgESU.U” On g
have been left in for historic reasons a cosmic :

Add line 41 to the main listing .
41 LET Z=USR 16591 SCE’t_e in
MNote that the addresses called are now as Adrian
follows: X = 16529 Priddell’'s
¥ = 16559 /
Z = 16591 2K'81

and lines 1035 and 1075 should read: game.

POKE 16578,201 and
POKE 16578,0 respectively

All printing should be inverted including
the spaces and all Poked characters must also .
be inverted by adding 128 to their numbers i . 1 . nEeC ey
The exception to this is 133 in lines 87 and '
550 as this is already an inverse character. For
example: line 40 which prints white dwarfs
now becomes: LET W=185
and in lines 62, 85, 152 and 705 the 23 is
changed to 151

If you are not sure whether or not you have
changed all the characters, run the program
and press the break key whenever an incorrec

" » -
P BURLLOUED BY DLAACH HOLE

YO SCORED 6T FHMEGM SCOREFs r._.
= L]

L L

o ERE AETHRTHN O
one is printed. This will give you the line EHcE Yaalled onn i,

S L

number which you need to alter

P SPACE ™

il 5 v O,
[ ---.fn..,.,r.
O DT T

i R T A
B mUe THE M |, v i ey p--}rulr
|r| TO MfEE O oy PERRRREE e
IN"'”I THE WHEW FERILE OF g

Jhem PR Lk [OEBAFE

CRESE @ FOR HORE  TREORRET i

40 LET WU=27 120 GOTO =0 i el
45 FOR _t—:' T 23 148 FOR J=1 TO C
S8 FOR & 1 T & 14l POKE P+M+INT [(RND*20+1) .U
S1 POKE P+332J4+INT (RMNDE23Z@+1) , 142 NEXT J . : |
L 15@ IF c=8 THEN GOTO &0 '
S2 NEXT K 151 FOR J=1 TO C
6@ IF C=8 THEN GOTO 7@ 152 POKE P+M+INT (RMND*323 ,203
51 FOR K=1 TO C 153 HMEXT J
B2 POEKE P+33#J4+INMT IiRND#32) ,23 166 GOTO 80
63 NEXT K 208 PRINT AT M.D; el 12
78 NEXT J
71 SLOW 2201 PRINT AT 19,8; "SHIP DESTROY
72 IF C=3 RNMD G=2 THEN GUOTLD 45 ED"
) 210 PRINT AT 10, 9; RS
5 LET T=2000 - AT 12.,10; "REPLAY Y AN
8@ LET F={(D+P+3926) 215 IF B>5S THEN L ET = =B
8B5S IF PEEE F=23 THEHMN CcO3uUuzs da 228 FRINMT RT 21 o el i | SO DRED |
86 IF PEEK F=27 THEN GOS5UB hl.?lk s B,AT B1,17; "HIGH YWCORE = |
87 IF PEEK F=133 THEN GO3SUB 486 225 IF IMNEKEY %= THEM GOTO 238 |
o 226 IF INKEYS="N" THEN GOTO 9290 |
98 LET H=INT {({RMND=*T) (4112 227 GOTO 225 |
91 IF H=40 THEN GOTD 249 238 CLS
22 IF H+4i=5S THEM GOsSUB Sai 231 GOTO 18
1@8 PRINT RT H,E;° s =T i2,1L o 248 RAND USSR 165392

e 245 RAND USSR 16592
181 LET H:L‘;‘ 2520 IF H=S5 THEN -GOTO 200
125 LET E= 252 PRINT AT N,D;"™ ;AT 12,E; "
1i1e LET D .—L‘—+ (INKEYS="8" AND D23 -

1) - (INKEY$="S" AND D>@) 255 FOR - J=1 TOD 3@ |
120 IF INMKEY§="7" THEN GOTO 20@ 256 PRINT AT 19, 3; " HEEEEEENEOE |
121 IF IHhEVﬁ—' e THEN GOTO 480 AT 19,3 " SWURLLOLW |
122 IF INKEY §="H" THEM b'JTU agad (continued on next page)
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fcontinued from pravious pagel

ED BY BLACK HOLE ", AT ©,6;
260 NEXT J
2706 GOTO 21
380 LET Y=USR 185561
321 LET M=2
02 LET MN=13
310 GOTO 1409
400 LET X=USR 16529
401 LET M=759
135 55toiss
412
LET Z=USR 16592
iE? PREINT AT &6.5;:" YOUW HAVE ENT
ERED AN “:AT 7.,5.;" ANTIMATTER UN
IVERSE e
452 GOTGC 201 ]
A58 LET A=0
A70 LET B=6B+10Q
429 RETWRM
E0@ IF T=100 THEN GOTO 530
=218 FOR J=1 TO 2%
=11 PRINT AT 21.5; "ALIEN SHIPS3
MNEARRBY '
S128 NEXT J
513 PRINT AT 21.S
S2@ LET T=100
sSe9 IF H' »S THEN RETURN
S3@ FOR =1 TO A2
S531 PEIHT AT =2)1.4;" '-.'Cni_i ARE UND
ER AFTRCK .F’lT 21,4 ; SN CTEENT
AT 8,0;
- | ==l A | (8
S48 PRINT AT 21,;4;" .
owg LET U=133
E68 LET A=A+l
5780 1IF A>=3 THEN GOTO S4@
S80 RETURM
588 FOR J=1 TO S
E@1 POKE F-33,128
502 POKE F-1,128
EQS POKE F,128
564 POKE F+1,128
625 POKE F+33,128
506 POKE F-332.0
6507 POKE F-1,0
£E@8 POKE F.S2
609 POKE F+1,8
610 POKE F+33.0
28 MEXT .J
e4o IF Aa=a T
R:=d4 THEN GOTO 200
650 FOR J=1 TDO 28
655 _IF A=1 THEN PRIMNT AT 21,1;
L ISTI0ON WITH UHITE ounpe: .
560 IF A=2 THEN PRINT AT 21.54%i;

SHIELDS DOUN TO HRALF POUWUER"
&65 IF A=3 THEN PRINMT BT =1,1;
SHIELDS COMPLETELY EXHRUSTED™
6570 NEXT J

6550 PRINT AT 21,31i;" .

=1=]5]
T
va1l
Taz
ToS

7Ba
Tas
TO6

RETURM
PRINT
POME F
FOR J
FOKE
POKE
POKE
MEXT
POKE
POKRE
7 LET B= Ei
720 RETURN
LET C=IN
LET G=IN
FR3T

15 CLS

20 GOTD 40

e CLS - :
1@ RANCD USSR isS5ia %
15 FOR J=1 TO Sa&

Sz2@ PRINT AT 12.,5;"
S Rl = e . N

NEXT J
MEW
CLS
SAVE “DEEP SPRACH"
LET U=USR 1&514
PRINT AT 8,S

DEEE S
:% -,FIT i2,1; “PLERSE SUITCH
TO RS uxnéu** , -
SKITT '; =3 CIC E- e

3

FIT 2@,
1055 POKE 15553;231
é@dﬂ IF IHKEYS$="@2a"

AT N;E; "

o

w

% e e el
mw e o«
0 b= b= =0

"t‘ﬂ-‘.."ﬂ‘l'i‘m.
% Hmm
[ ]

nDn
=
el
e
AL

T

+
I

T LONE
2;"TO PLAY PREES

EE I.i w +l1-ll- [T

THEN &GOCTO zZae

IF INKEYS="1" THEN GOTO 187
GOTO 138

PRINT AT @Q.80;"+a23% DEEP SPRC
DEEF SPRCE #a#"

FOR J=1 TO 24

LET ¥=USR 168561

NEXT J

POKE 16580.,0

FOR J=1 TO 24

LET ¥ =USR 16561

NEXT J

RUMN

=231l !F IHHEYtth i - b

1l :

212 FOR J=1 TO 24 e
2013 LET Y=USR 16561
2014 NEXT J

o815 PRINT AT I ,0: "y
....q!..q!!EIlII.ilﬂliilﬂlﬂlﬂl

GO0TO =20

THEMN

03 ' . ;
2021 PﬁiHT m
2022 PRINT

:m.#

I
f
m

¥
*
I
EBEB IF INhEv§c~'1' THEN &0TO 28
EBEE COTO 1a7s
Program 3.
1 REM (97 CHARACTERS)Y
2 LET X=i6514
3 INPUT AS
d IF AS$="3S" THEN STOP
5 PRINT A%,
5 POKE X, lmib“DL B5+CODE RAsi(2

LET X=xX+1
8 GOTO 3

62
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The best wa

1,568 stepsin
your pocket.

way to

Once again Casio 1ak¢s the giant mp
forward - with a pocket computer package able to
fulfil a wide range of business and personal
demands yet doesn’t demand an expert to
operale.

The Casio l’Bli]D comes complete with our
‘Learn as you go' system manual that L‘fldeLS you
10 enjoy the full benefits even if you've never

operated a computer before. Making easy sense
of the BASIC computer language, the PB100 is
capable of anamazing variety of functions— plus a
variety of computer games to extend your
versatility.

The PBI00 is just one of Casio's amazing
range of high technology products all of which
offer outstanding value for money.

CASIO

pEASOMAL COMPUTER

PB-100

% 544 program steps, 94 data memories
(expandable to 1568 steps or 222 data memories with
optional RAM pack).

% Auto power-off function with programs/data
preserved with power off.

* Many convenient user functions built in, inc:
trigonomeLrics inverse trigonometrics, logarithms
exponentials, powers, symbolization, random numbers.

% 10 program areas P0-P9. PB10O

% ASC I keyboard with upper and lower case
characters display.

# 8 levels of sub routines and 4 levels of “FOR-
NEXT" looping.

* Compact, lightweight

% System can be upgraded with cassette 1 I.].’!e.
recorder interface (FA3) and memory eXpansion

RAM pack (OR1).

CasmMaalc'

To: Casio Electronics Canpany L

WATCHES e Road, NW2 7.D
KEYBOARDS I Please send me full details of the Casio PB100
CASH REGISTERS { Nana

CASIO -

Casm Ulectromes Co Lid Ut & N OO0 Mt Corgplar Rasd L ondon NW 7 70 L_--—_—_—_—_———._—_—J

CALCULATORS - == ====T\;Ji
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=

| REM®&¥MINOTAURSME

3 REM###R, MIAH (C)19824%% —
16 FORA=AT01024
20 POKES144+R. PEEK(3I2768+R)
38 HEXT
40 FORA=BTOS81
i 50 READD
60 POKEG144+A,D
: 70 NEXT:POKE36869, 254
: 188 DATAD.0.0.8, 1.14
l 16 DATAG,.0,0,0,0,192,32 :

"’ "B "

8.0,

9,8,0
120 DATAO,8.8.0.0.8.9,
1 meJBrB:EJGaﬂJB'G“ 1\-1“ NOTAUR IS fo
140 DATAO.0,1.2,4,8,16,32 : S
158 DATAB, 128,96, 16,8.4, 194, 16} Each 1
160 DATA16,32,35,66,132,68,34,17 different
170 DATR24,6,129,64,32,16,8,4 from start
188 DATAB,0.224,16,8,4,3,65
158 DATAG,8.4,2,1,7,31,191

200 DATAZO.41.226,252,255,295,255,259
218 DATAl16E.8,135,127,255,255,255,255
220 DATA4,8.,835.,258,252,248,241.226

| 238 DATAG4,137,18,36.72,144,32.64

248 DATAl44.8.8.8.8.8,112,129

250 DATR1Z2B.128.128.128.128.128.128.8
26€0 DATA1Z2,3,9.0,0,0.0,0

278 DATA131.,128.08.0.8.8..7

288 DATA1608,80,48.208,122,93.143.215

298 DATA255,127,63,31,15.3,159, 106

| 308 DATAZS5S.255.255,255, 255, 255,255,253
318 DATA2S5S, 255, 255, 255, 255, 255, 255, 107
328 DATAL13eZ,185,82,111,79,31,255,2595
330 DATAL29.2.1,128.64,32.8,192

348 DATAZ,14,240.0,0,0.0.0

356 DATR®,1,0,0.0,0,0.0

368 DATRE.240,128,185,112,9.6.08

370 DATAR32.24.4.11.4,197.36, 126
'

380 DATA1O,18,226,0.0.128,64, 32

390 DATA220.132,4,22,33,32.16.8

408 DATAL71,8.8.8.0.0.8.0

4128 DATA2S2,224,192.64,0,8,100, 130
420 DATA96,32,16.8.4,4.,5,2

438 DATRG.8,0.0.0.0.0,192

44‘3 mTHtB&1252.-EE*249:1534 15—3:[?3!49 1D ™
450 DATA31,17.8,36,19,72,39. 16 N i o e
460 DATAB, 136, 105,115,141,0,0.8 e Lk
4?B mTHS]'§EJ1E'1E1114‘5'122‘2 |'.!.'1[I:.J'.Il."‘.:- l."lll.' ‘-l.'-J.II'.{'IIl
489 DATAR3.2,131,131,131.6,9.9 X -

490 DATAG.128,128,64,33,18,12.0
S0 DATA3Z,16,16,240,16,0,0.0
518 DATAL?7.16,16.16,16,8,4,12
520 DATRO.8,0.0,0.7.8.18 gt
530 DATAB.126,129.8,255,0.0.0 VBRI
540 DATRD.0.0,0.0.224.16,72 at 512

S50 DATR9.9,10,2,1,1,1.3 All referen
scb DATA14,11-11,11,9.,9,9,9

S7@ DATAR39,39,229,228,226.224.240,248
580 DATAB, 128,129, 129.66,36,60.8

550 DATA156,226,228,36,69,15,31,63

600 DATA4.56,112.144,144,144,16.16

610 DATARY9.9,9,9.8.8.8.4

620 DATR2S52,251,249,253,255,255,127,255
630 DATABD,255,36.36,165,247,255,255

640 DATAR127.191.190.254, 254,254, 254,252
650 DATALE, 16,16,16,16,16,32,32

660 DATR4.2.1.0.0.0.0.9

678 DATAL26, 124,56, 146, 147,82,78.34

660 DATA183.1.0,204,51,35.51.115

690 DATAZ248,240,96,161.97.57.194.4

700 DATR32,64,128,0,0.0.0.9

718 DATR33.16.8.4,3.0.0.0

| 7280 DATA254.124.0.0.9:255.0.9
| 738 DATRAS.16.32,64.64,128.0.0
740 DATARO.0.08.0.0.0.0.0

750 DATA8.0.0.171,168,232,168,168
760 DATRO.0.08.227,132.135.132.132
778 DATAO.0.0.17,149,153.153,149
7680 DATRO.P.8,234.10,196.4,228

799 DATA201,169.198,198,166,198.0.0
800 DATA193.161,161,193.161.169.8.0
810 DATR20,181,85.21,21,21,08.0

820 DATAZ201.41.47,233.41,41.0.0
1808 PRINT"I"

1881 FORX=@TO0S0S : POKE7680+X, 64 : NEXT
1218 PRINT " Xl BpppREA—ECDE-

1828 PRINTNBBBBNFGHI JKLMNO~ T : /ﬁf"’
1830 PRINT *MBBBBBPGRS TUVHX— 0 - /
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In escaping the Minotaur,

the least of Theseus's

worries was how he was
doing against the cloc

— that's your problem

in Roger Miah’s game
for the Vic.

2rve
£788
2790
2608
2818
2828
<838
2640
26850
2860

878

|2, 183,
|

PRINT“0BEBRNZ[ 11+ | =
FRINT“MnERBR—a$i4 (-

FRINT “0pppRp—d+ , -~

FRINT “)0BBIP—. /012~

FREINT "rreppR—34067—

FRINT “npppRR—a5: , (=

FRINT “)nkppp—=_7-

FRINT * e rprpape | —~

PRINT* TITTITITITITITITI T DOORRRRI M- "
FOKE7T908, 34

FORM=24TD31

POKE 3BT X |
FORT=1TOS@8 : HEXTT . X |
GETAS: [FA$=""THEN2028

FOKE 36869, 240

PRINTCHRS{ 142" ;

POKE36879. 25

INPUT *INSTRUCTIONS " . A% I[FLEFTS(AS+"Y*, | »O"H* THEMGOSUB2659
FOKEIGE79, 93

FRINT"I"

HMaZD  WM=21

DIMMZE M. YMD URC3)

FORL=38488T038985 : POKEL . 7: NEXTL

FORL=1TO20: MZXC(B, Lys1@: M2 (M. Ly=m]18 NEXTL |
FORL=1TO21 ‘HMZHAL @ =F: MZEL . YMI=S: NEXTL

MZH00, 8= 1S MZXN00, Y 1S MO, B0 a5 MEHOM, Y I=1S
¥=18:Y=]8

F=8

IFMZE(K=1, Y)=@THEHUX (R Y= : =R+ ]

IFHZHE K. ¥=1 d=BTHENLE A ) =d : Befis |

IFHZX (K. Y+ )eBTHEMUX CAY =2 : Anf+ |

IFMZ (+ ], Y I=@THENUX CAY =3  Aefie |

IFA=8AMDN=1 BANDY=18THEH24 18
IFR=@THENR= INT(MZX (K. ¥)/256) - GOTO2340
B=IHT(RHDC 1 y8{R+] ) ) : IFR>=ATHEHZ2 268

R=liX (B>

[FRe] THEMMZX (M. Y =({MZH K, YIOR] » 'HZH(K=1. ¥Y)i={ 39255004 )
IFR=2THEHMZX (X, Y im (MZX (K, YIOR2 ) - MZH K, Yol ru (402SE0RE)
IFR=3THENMZ XK. Y s (MZH . YIORE ) - MM+ . Yiud 2560R 1 )
IFR=4 THEMMZH X, Y m CMEX O, YIORE) (MZH K, Y=1 )= 202S60R 2
GOSUEZEee

POKEIB488+ 2200V . 7

IFR=1THEMMX=X~1

[FRa2THEMY=Y+]

IFR=3THEHX=X+]

IFRe4THEMY=Y'=]

GOSUBZEeR

POKE3S400+ 220K+Y ., 2

GOTOZ19@

Ku] e MZX(L. 1 )=MZ3 (1, 1 20RE - GOSUB2E8E
W=l =@ NZE(] . 8)=2 GOSUB2000

Xu] i ¥e@:MZX(],8)=2: GOSUBZE80

H=2] :¥=20:MZH{2] ., 20)=NZX(21 . 28)0R2 : GOSUBZE08 |
H=21 v;zi-ﬂz::c:u.z::-na-msunaaa

K] e

Ti#="000000~

GETRS

PRINT "mE" [NT(T]/6)/10
POKE3S488+220K+Y, 4
IFAE="H"AND(MZH (X, Y IAND] ¥ OOTHEMM =H=1
IFA$="B" AND{MZX X, ¥ ) ANDB ) OO THENY=Y - |
IFR$="N"ANDCMIX (X ¥ IAND2 Y OB THEMY s+ 1
IFRE=" *AND{MZX(XE . ¥ IANDE » SOOTHEM=X+1
FOKEIS400+220x+Y . 3

IFXC22ANDY 21 THEH24688

RESTORE

POKE36878. 15

FORL=1T028

FORM=ZZ28TO1605TEP-4

POKE3SETE. M

HEXTH
FORM=168TOZ205TEP4
POKE36E876. M

HEXTH

HEXTL

POKE3GE7E. @

POKE3EE7E6. 0
PRINT"mSpPMRRRFRESS (RETURMD";
GETRS : IFRSCOCHRS( 132 THENZ6 7@
RN

PRINT = Jaesweset | HOTALUR Sk aeenE™

FRINT"wTHIS PROGRAM DRAWS A MAZE."

FRINT*MYOURE TO MOVE ARCROSS IT IN THE SHORTEST POSSIBLE TIME."
PRINT*"MHHEN THE MAZE 15 READY(TOTALLY REDXYOL OGUIDE THE LITTLE LIGHT®.
PRINT® SOURRE HITH: saHE"

FRINT™ e e

PRINT® #SPFRACEE

FPRINT*ERTHE STRRT IS5 IN UPPER LEFT CORMER.THE FINISHIN THE LOMER RIGHT OME

FRINT " MMEFRE SSuaeRE TURNEnaE™

GETRS : IFR$COCHRSC13) THENZ 7B

RETUEN

IF ¢ CMZXCK : ¥ IAMND] 3 0 2ANDC (MZH O Y ORNDE ) O ) THENP=32+ 1 28 - GOTO0ZB48
IFCOMZHOE, ¥ YAHD]L > A3 THENP=1 81 +128: GOTO2848

IF ¢ CMZHOH, ¥ YANDE ) 0 ) THENP=93+ | 28 GOTOZE848 1
Pa79+128

POKE768@+220k+Y , P
RETURN

DATARIET 4, 1687,4.201.2.201,4,201.2,195,2,193,2,183,2,163,2,173.6,163, 1,173,

ETHIBE.E‘. 195.2.195.2,201.,2.195.2,1863.2,163.,3.173,1.183. 2. 183.2. 175.2. 175,
[ |
=
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Outstanding Features
® Super strong nylon and steei construction, buiit to fast.
A total of B directions plus 2 large fire buttons.

B
® Arcade proven moulded leaf switches ensure incredible reliability.
L]

Complete with self contained boxed interface which simply plugs

into the Spectrum expansion port (with or without printer).
® Easily programmed in BASIC or M/C

These arcade games, designed exclusively for the Joystick by leading

software houses, are now available for Spectrum:

Time Game MC 48K £6.95
Meteroids M/C 16K £4.95
Spooky Man MIC 16K £4.95
Cosmos M/C | &K £495

Watch this space for new software!

HEINRTON

|80a Bedford Road, Kempston, Bedford MK42 8BL
— — — — — — — — — — —

f | wish to order
Chantity

Item Price

£1.00
Post & Packing

I

I

I

I Total (VAT inclusive)
I Cheques/Postal orders should be made payable to
I

I

I

Kempston (Micro) Electronics

MName

Address e

Post to Kempston (Micro) Electronics, Dept
\ 180a Bedford Road, Kempston, Bedford MK42 8BL

T — — — — — — (—  —  S— — —
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Keyboard with
Electronics

A full-size, full-travel 4 3key keyboard that's ssmple 10 add to your ZXB1 and
requires no soldening in the ZXB1,

Complete with the electronics to make “Shift Lock”, “Function”, and "Graghics 2
single key selections making entry far easier,

Powered from ZXB1's own standard power supply - with special adaptor supplied.
Two-colour primt for key caps

Amanng low price only £19.95 incl. VAT and carriage. Order As LWT2P

Full details in the June 1382 issue of "Bectronics - The Maplin Maganne”™ on sale

ot all good newsagents price 60p. In case of difficulty send G0p to address below,
or £2.40 for annual subscription (4 issues!

mmmun Electronic Supplies Ltd

P.0. Box 3, Rayleigh, Essex SS6 BLR. Tel (0702) 552911
Rotal shops 21

158 King 5t., Hammersmith, London WS, Tel 01-748 0926

284 London Road, Westciit!.on-Ses, Essex, Tel (07032) 554000

Lynton Square, Perry Barr, Bemingham. Tel- (0211 356 7292

|Shops closed Mondays!. All mail to Raviegh sddress

Now available from J.P. GIBBONS A.I.B.

[Author of The Best Banking Programa In The Woridll
The PBS Bank reconciliation is
believed to be the first such program
to be available for the Sinclair ZX81
and ZX Spectrum

* AUTOMATICALLY MATCHES BANK STATEMENT ITEMS WITH TRANSACTIONS
RECORDED IN YOUR "PERSONAL BANKING SYETEM',

* LISTS ALL QUTSTANDING ITEMS SUCH AS UNCLEARED CHEQUES, FUNDS
RECEWVED BUT NOT ADWVISED TO YOU, BANK CHARGES - MIGHLIOHTS ALL
DISCREPANCIES. NO MORE 'SCRATCHING AROUND TO TRY AND FIND OUT
WHY YOUR STATEMENT BALANCE 15 DIFFERENT TO WHAT YOU EXPECTED

® FULL SEARCH FACILITY, ALLOWING ON-SCREN CORRECTION OF AMY ITEM

» SAVES AND LOADS DATA TO AND FROM TAPE (ZX81 VERSION, AT DOUMLE
SPEED). EXCHANGES DATA WITH THE MAIN PRS PROGRAM, NO NEED TD SAVE
PROGRAMS

= SINGLE KEY OPERATION - USES MACHINE CODE KEYBOARD SCAN FOR
SINGLE LETTER COMMANDS (ZX81 VERSION)

# EXTREMELY EASY TO USE. NO JARGON TO WADE THROUGH BEFORE YOU GET
STARTED. DEMONSTRATION PROGRAM INCLUDED

» ALL ITEM LISTS, SEARCHES (WITH TOTALS), CAN BE OUTPUT TO YOUR IX
PRINTER

* FULL INSTRUCTIONS INCLUDED.

= UNIQUE AFTER SALE MAINTEMANCE PROVIDED

= DPERATES IN CONJUNCTION WITH THE "PERBONAL BANKING SYSTEM'
(FULL INPUT & CORRECTION FACILITIES PLUS AUTOMATIC POSTING OF
STANDING ORDERS OMN DUE DATES AND FULLY DETAILED STATEMENTS)

50 BANISH THE HEADACHES, MAKE LIFE EASIER FOR YOURSELF, SEND £15 FOR
THE PERSOMNAL BANKING SYSTEM + PBS BANK RECOMCILIATION AND
USERS MANUAL

EXISTING CLIENTS NEED ONLY SEND {5 FOR THE PBS BANK RECONCILIATION
WHICH WILL OPERATE WITH THEIR PRESENT PBS.

THE PERSONAL BANKING SYSTEM (AS REVIEWED IN POPULAR COMPUTING
WEEKLY = 18T JULY IS AVAILABLE SEFARATELY FOR [9.98 FOR CASSETTE &
uﬁgﬂ. tﬂ;ﬂNUlL. IXE1 PBS OWMERS CAN ORDER THE SPECTRUM VERISON FOR
JUST 8.

PLEASE SPECIFY WHETHER I)B1 (18K OR IX SPECTRUM |48}

Guaranteed Software available from:
J.P. GIBBONS A.l.B.
14 Avalon Road, Orpington, Kent,
BR6 9AX

Your PBS is never out of date!




ZX81 (16K)
MAP ASSISTED
COMPUTER
WARGAMING

Historically accurate Simulations

CARRIER STRIKE £12.50

In August 1942 Jspan despatched a carrier fleet to support
transports on their way to reinforce Guadalcanal.

On August 23rd aircraft from tha USS Saratoga sighted part of this
fieer, The Battle of the Eastern Solomons had begun

Historically the outcome was a draw. Can you change history and
provide the Americans or the Japanese with a decisive victory
Carrier Strike gives you that opportunity, recreating all the problems
facing the Admirals of the tima.

Other Battles Available: —

Napoleon at Austerlitz
Desert Rats

£12.50
£12.50

Cheques or PO’s made payable to:

K W SOFTWARE
155 Ringinglow Road, Sheffield S11 7PS

ZX Workstations..
for Spectrum&ZX81

gﬂus (€'s,incvar)
pectrum
ZX81 i

Extrag

o

in tough moulded ABS, will raise and tilt the TV for better
le the computer for easier t

The is fixed underneath. The printer

These stylish plinths,

canbe
with the rum version, the RAM with the * 81
and the cassette player with both. Full details from :
Peter Furlong Products, Unit 5S¢, South Coast Rd Ind. Estate,
Peacehaven, Sussex BNG BNA. Tel (07914 ) B1637

Every computer needs a

CHATTERBOX!

' OK Spock, you win this time....

for

ZX81
SPECTRUM

NASCOM, VIC, PET,
BBC, APPLE, TRSS80
IBM, CRAY, ETC
(Plaase state)
At last! Genuine phonetic synthesis at a sensible
price. Gives your computer an unlimited vocabulary
(nothing more to buy!). Self contained speaker/
amplifier, Sinclair connector etc, PLUS Expansion
socket for BIG EARS AND Monitor socket for Music
Board. Full instructions, technical notes and
programme examples supplied with this outstanding

educational unit.
OR COMPLETE D.LY KIT £39
DEALER ENQUIRIES WELCOME

As seen on BBC TV “Computer Prngrlmm-"

*BIG EARS *°

SPEECH
INPUT

FOR ANY
COMPUTER

GA Q, &f‘x

%
Y

Hugely successful Speach Recognition System
complete with microphone, software ang full instructions

BUILT TESTED & GUARANTEED ONLY £49
PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOMS2,
Vie 20, Micron, ZX80/81, PET, TRS80, MZB0K, APPLE |, BBC MICRO

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40

ZX81/SPECTRUM

MUSIC SYNTHESISER (STEREO)
+ 16 LINE CONTROL PORT )

drums eic. Full control of attack, decay

and frequency. InputiOutput lines provide ‘I
control and monitor faciity for Home Sscurity, Robot Control,
Model Railway etc. etc. Works with or without 16K RAM

Play 3-part music, sound aflects,

Add keyboard 1o make & live performance polyphonic synthesiser!
Full instructions/software included

amazncvaLvearony £19 50 o«

Extra 23 way connectors at £2.80
£25.50 (BUILT)

THE COMPOSER

Music Programme for above synthesiser.
Enter and play 3 part harmony.

Includes demonstration tunes. Recommended £7.40
COLOUR MODULATOR KIT £15
RGB in, PAL/UHF out (not for ZX) BUILT €20
SPECIAL OFFER 1.G. £18
SPEECH OUTPUT CHIP SX-01

Phoneme Speech Processor DATA £0.60

Fiease add VAT at 15% to all prices
Barclay/Access orders accepied by lelephone

All enguiries
SAE please

jfems e ima ]
=

Dower House, Billericay Hoad,
Hﬂr e, Brantwood,

STUART M133SD, England

Tﬂiﬂﬂhnne Brentwood (0277) 810244
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Will assemblers become a
thing of the past? lan
Maclean thinks so and
helps to hasten the day by
showing you how to hit
the stack.

ALL OF A sudden Forth seems to have taken off
in a big way; not only have we seen the arrival
of the Jupiter Ace — the first-ever Forth home
computer but the ZX-81, Atom, BBC and Vic
can all now use Forth, making it the second
most popular high-level micro language.
Speed is a major element in its appeal, and its
speed is duc to the fact that Forth is a
compiled language, that is, the high-level
words are translated into a pseudo-machine
code and then run in this form giving up to 90
per cent of the speed of machine code, Could
assemblers soon become a thing of the past? 1
think the answer is undoubtedly yes, within
the next five or ten years.

A good Forth analogy is given by the balls
they put into plastic pipes in bingo. The
number is put on to the top and can only be
taken from the top of the pile. A stack is a pile
of numbers worked on a last-in, first-out
system. In Forth, the reserved words Do, If,
Int, take their arguments from the stack; a
simple Basic-Forth example:

BEEP 50, 100 100 50 BEEP

Although Beep is not standard Basic or
Forth, it demonstrates the principle admir-
ably. The Basic word Beep is interpreted
during Running, the interpreter comes across
the word Beep and commences to look for the
two numbers and the comma which it requires
to function. In the meantime, the Forth
compiler has put the two numbers on the stack
and already executed the word Becp.

Before | proceed with the comparisons there
is one further idea which the Basic user has to
come to terms with, and that is that there is no
actual program. Each sub-program is defined
and given a name by which it can be called and
exccuted, for example, a routine called Part 1
would have the following structure:

: PART 1
(ROUTINE);

Mote the space between the colon — which
signified a word definition — and the name,
Also notice that the word is terminated with a
semi-colon. On then to the Forth words which
you can put in your word definitions.

Let: The Basic word Let is used in
assigning a value to a variable. In Forth there

are no pre-defined variables, so before you can
define 2 word using a variable, you have o
define it. To set up variable A, for example,
with an initial value of zero we type:
0 VARIABLE A

Now the computer knows what you are talking
about when you refer to A. To put a number
in a variable, A again, we type:

nil
where n is the number to be put in A. To
recall the value from A back on to the stack we
use

A@

This may seem strange at first, but so did
Basic when [ first started programming.

Goto: This word does not exist in Forth,
nor does it have any direct equivalent. The
nearest thing to it is Gosub — this is easy. To
call a routine, the routine is first defined as a
word, then the word is simply incorporated
as with any other Forth word. So in this
way a program may be initially written as
several subroutines and end up defined by a
single word and Run as such.

For-Next: These words are replaced in
Forth by Do and Loop or + Loop. The limii
and initial value of the loop are put on to the
stack first, before the word Do:

100 DO
This is the same as
FOR variable=0 TO 10

At the end of a loop we can replace the Basic
word next with either Loop or +Loop. Loop
means “ Jump back to Do and add 1 to the loop
counter”. +Loop means “jump back o Do
and add the value on the stack to the loop
counter”’. In other words, + Loop is used for
step values other than | and is added at the
end of a loop like so:

2+ LO0OP
This means “step 2" although other values
could be used instead of two.
Our loop now looks like this:

{limit) (initial valuel
{routina)
(stop valuel + LOOP

In Forth, there are several kinds of loop, a
further two, in fact. These are conditional
loops; Begin — Until and Begin While. These
two types are quite simple, but come in very
handy.

Firstly, Begin-Until; this is a conditional
loop which will repeat the routine it encloses
until a positive value is left on the top of the
stack before Until. Since we know how to read
variables, we can control a Begin-Until loop

Figure 1
1" 50
87 1
49 87
23 49
- 23

with one, A, for example:

1 87
87 49
49 23
23 -
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{routine)
A @ UNTIL

The same applies to the Begin-While loop®
which will repeat the loop While the value:
before While is positive. Again, if the variable
A is controlling the loop, it would look like"
this:

BEGIN
{routine)
A @ WHILE

Rem: A remark in Forth is very simple, the
comment being closed within brackets:

(THIS IS A COMMENT)

Be careful here, Forth has no mathematical
parentheses, so if you attempt anything slong
those lines you will end up with a jumbled
comment.

Input: Forth's equivalent of Basic's Input is
Query, which opens up the input buffer for a
numerical value to be entered.

Forth also has another kind of input
statement, though: Line, which will take an
alphanumeric input from the buffer and
execute it as a “program” line, before
returning back to the main flow. I use it at the
end of games, for example, one called Game:

: GAME

Imain program)
LINE ;

: YES GAME ;
i NO;

In this example Line allows the user to call a
word; in this case it would follow the prompt
“play again". By typing Yes the user calls the
word Yes which in turn executes Game again.
If he types No then he executes the word No
which Quits the program and hands the



" oA onD

oA S

keyboard back for programming.
Print: Forth has two very different words

for printing characters. Firstly, there is .
which is the equivalent of Print and is used
in much the same way:
. HELLO™
is the same as
PRINT "HELLO™;
Note the space berween'' and the first
character of the string. To get on 10 the next
line we use a carriage return CR, thus:
S HELLO" CR
is the same as
PRINT “HELLO"
In some cases it is only necessary to print out
one character, here we use Emit. Emit will
print out after the last print position the
ASCII character whose value is on the stack.
For example:
65 EMIT
prints an ‘A’'. To Emit a space we can use a
special word called
SPACE
Further to this, to emit several spaces Forth
contains a word called Spaces, which takes the
number of spaces to be emitted from the top of
the stack. So, to emit ten spaces we type:
10 SPACES
H-Then 1f-Then in Forth i3 the same in
theory as Basic's version, but is somewhat
‘jumbled’. As a rough guide:
IF A=0 THEN
and
A@ 0=IF
routing)
THEN
These are the same. This can be repeated with
0> and 0<. The word If in Forth is consider-

's part A
part A (:main prog)
Ypart A
Main prog (Y A+5A)+ (B+%B)
L part B
ll part B {'smain prog)
1
:part B Figiwre 2
Listing 1
Stack Dafinition
: NUMBERS Program name — type this word to run program
S ENTER ANY NUMBER" Prompt
QUERY Inputs value
S TYPE " CR . SQUARE TO
SOUARE THE NUMBER" CR
. CUBE TO CUBE THE NUMBER™
CR.”OR" CR .” PATTERN TO
MAKE THE NUMBER INTO A
PATTERN"
LINE Allows Forth word to be called
- End of numbers word definition
: SQUARE Program name
DUP Duplicates number on top of the stack
— Multiples the two numbers on tha top and second
stack positions
Outputs the number on top of the stack
: End of Square Word definition
: CUBE Program nama
DUP * SQUARE Squares number and calls ‘square’ to square it again
and pnnt it out
- End of cube word definition
: PATTERN Program nama
100 DO Starts loop from 0 to 10
DUP
I | retrieves the loop counter value
SPACES Outputs “I' number of spaces
CR
LOOP Increments loop counter and jumps 1o ‘DO° if not 10
010 DO Starts loop from 10 100
DUP | SPACES . CR
01— Takes 1 from 0. Puts -1 on stack
+ LOOP Adds -1 to loop counter; decrements loop counter
by 1
End of pattern word definition
Machine Company Price Where obtainable
ZX-81 ace £10 11e, Hercies Road, Uxbridge, Middiesax
2X-81 Artic £29.95 396 James Reckitt Avenus,
Hull, North Humberside HUB DUA
Arari Maplin £49.95 P.O. Box 3, Rayleigh, Essex
Vic Adda £38.95 Adda: high streel stockists or
1154 Victoria Road, London W3
Atom Acomsoft £17.50 4A Market Hill, Cambridge CB2 3NJ
{with manual)
BBC Level 9 £15 229 Hughden Road, High Wycombe,
Buckinghamshire HP13 5PG
Dragon 32 Microtanic £24.95 235 Friern Road, Dulwich, London

ably different from Basic’s version as it will
execute the routine if it finds a positive value
on the stack. This positive value is usually 1 or
0 as this is what 0=, 0< and 0> produce:
0= puts a 1 on the stack if the value formerly
on the stack is zero.
0< puts a 1 on the stack if the value formerly
on the stack is negative,
0> puts a | on the stack if the value formerly
on the stack is positive,

The word Else can also be used so:

IF
(routine executed if
stack value is positive)
ELSE
[routine executed i
stack value zero or less)
THEN
Finally, a program — listing 1 — written to
demonstrate some of the terms briefly covered
in this article. Don't be put off by its apparent
complexity as all of the words used have been
cxplained.
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THE PROFESSIONAL APPROACH TO

SPECTRUM

SOFTWARE

We are a well established software
company expanding into the field of
Personal Computing.

N

ENHANCE YOUR BASIC
Now available BASIC toolkit includes:
* Add logical arithmetic functions
(AND, NOT, OR, XOR)
e List all BASIC variables and arrays
* Speed up your games with our fast
screen output.
* Renumber your program
(including GOTO and GOSUB)
* All routines in machine code
* Easily called from BASIC
* Fully documented
* Runs on 16K and 48K SPECTRUM

£9.95 inc VAT (+ £1p. & p.)

To ordar or to obtain details of our other products contact:

Malva Ltd. B

REAL TIME SOFTWARE SPECIALISTS

& 2
BEEB BITS from CLARES

BEEBSTICK:

Fully progortnsl hagh quality joystch complete with 4 programs. As reviewed

n the Novembee issue of BEEBUG : [e- 0]
CASSETTE LEADS:

DINtoDIN + Remote . .. .......... S opte s e AERE e T S L ¢
DiN 1o 3 Jacks ’ i sn
DRAGON Lead i 250
MONITOR LEADS:

BNC 10 Phono (rd
Prang to Phono 150
6 pan DIN 1o DIN RGE LEAD ’ / s
SERLAL PRINTER LEAD iAcom Specsl o5

All Leads are Top Quality and carry an Uncanditional Guarantes

SOFTWARE: "GRAFKEY"” & "GRAFSTIK"

Thede Supert progiems sllow you 1o saisty croste graphics, disgrams. technicHl drawings
#tc, The drewing can then be saved to tepe and inchuded in your own programs by weing
the very short REDRAW routine provided. Modes include

Endd. rectangles, trangies, circies, write and ol in up to B

colouts. A very special mode s the RUBBER BANDING las

saen n that famous HORIZON TV progreml. Now you cen agﬁq

da it on your BEEB. Used in schools and indusery, GRAFKEY = ‘tﬂ.

& for heyboard and GRAFSTI willl work with ANY joyatick %‘5‘?;* 5
Data is common 10 both programa snd will be compatibly %‘t\%q‘
with GRAFPAD and GRAFPEN when svailatie %, W“h #
“JOYSTICK GRAPHICS™ & wmiler 10 GRAFSTIK but only %

uses fine mode ghving mome control ower the Bnee, screen,
wale and array

“JOYSTICK PACK ONE™ contara ZAP B SKETCH (two of the programs free weth
BEEBSTICK

ALL PROGRAMS ARE PRICED AT £5.76 inc. but are worth double
ALL PRICES INCLUSIVE OF VAT & CARRIAGE — NO EXTRAS

EN

CLARES

222 Townfield Road,
Winsford, Cheshire CW7 4AX

l_\LTEM: 06065 51374 4

DOWNSWAY

4
ELECTRONICS (UK) LTD. / /

FOR THE
ZX81

The Downsway 64K Memory* slots directly on to the
computer, without needing an additional power supply, or
adding any extra load to the internal 5v regulator. Trade in
your old 18K RAM Pack (any make, any age, any condition)
for £12.50 against a Downsway 64K Memory to bring the
price down to only £47.45 pius p & p. Without trade-in, it
costs just £E59.95 plus p & p — still incredible value!
It you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of high
quality and low price at only £24.95 plusp & p.
Both memaories measure only 2% x 1% x 1in. and are
supplied with a foam cushion strip to provide added
mechanical stability.

* Reviewed in ZX Compuling Aug/Sept 1982 and Popular
Computing Weekly 22/7/82.

Flease send me
Oty Item Frice Total

32K RAM Board (lasue 1 Spactrum) C42.50

2K RAM Kit Iluue 2 Spectrum) £32.50

E4K Memory lor ZXB1 al trade-in price C47.45

54K al normal price £58.85

16K FAM 2405

Fost & packing £200
Total £

DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HOUSE. EPSOM ROAD, ASHTEAD, SURREY.

MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NEW! 32K RAM FOR SPECTRUM

A full 4BK of memory for the 18K Spectrum — simple D.LY.
installation by just undoing 5 screws and plugging in!
For Issue One machines (with light grey keys) — a RAM
board of advanced design, using “state-of-the-art” technology
— only €E42.50 plus p & p.

For Issue Two machines (with dark grey keys) — a simple
plug-in kit of L.C.s which fit straight in to the sockets
already provided.only £32.50 plus p & p.

Both come with fully detailed, illustrated instructions.

Naturally Downsway add-on memornas are fully tested and guaraniead,
but should you be dissatisfied for any reason, just retumn the
memory within 14 days for a full réfund {and your old 16K RAM
pack, where appropriate).

Please allow up to 28 days for delivary.

My cheque/P.O/Money Order is enclosed
Please debit my Barclaycard Mo

Marma

Address
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THAT DRAGON TEXT
AND GRAPHICS MIX

1@
14
15
24

=

89
aa

LDRANYBM+ 1 , +BRZLUGLEZEM 44, #5"

159 REM CHECK VALID KEY
200 IFINSTRE 1

GOTOERA
REM MODE A CURSOR -
AS=INKEYS  IFAS=""THENDRAW"XCCS; Rl MCA%; L1" GOTO1%  ELSEGOTO208

REM DRAW TEXT
DRAW"C " +CEN+"R"+DO+"S" +STR® S ) DM ASCE C9 =32 MOSUB33, 34, 35,36, 37,

38.39.40.,41, 42,43, 44.45.46,47.48.49.%0.51, 52,53, 54,95, 56. 57, 58.5%.

68.61,62.63.64.65,66.687.,68.69.72,.T1.
82.,83.94,85,86,87.,98, 89,50 'RETURN
REM TEXT DRTR

FEM USER-DEFINABLE="|" RETURM
CRAWEM+D , —EDBM+Z , +QEM+4 , +5"
DRAWN"BM=7 . =TE3BM+4 . +1 2" 'RETURM
DRAW"BH-4., -FHIBM+T, +10" : RETURM
CRALI"EBM=-2. =7E2F 28M+4 . +7" ' RETURN
DRAKW"BH=&, +1DGEBM+T, -3" 'RETURH

e T3, T4, 7T8.76,77,78.,79,80,81.

RETURM

DRAW"BM+8 , —£0BH+4 , +53" | RETLURH
DRAW " BM+2 . +BHU4AERM+4 , +57 RETURN
DRAW"BM+1 , +EEUSHBM+%, +5" RETURM

DRAW"BM+0 . -1E4BM+8 , +4H4EM+8 . +5"  RETURM

DRAW "BM+8, - 3RAL2UZDIEN+S, +1 " RETURN
DRAW"EM-1 , +ADGEM+4 . ~2* « RETURN

DFAW VBN +D .. =3R4BM+4, +3" RETURN

DRAH"BM=1 ., +BUBM+4 . +1 "  BETURM

DRAW "EM+8, = 1 E4EM+4 , 45"  RETLURN
DRAK"BM+0, - 1FRZEV4AHL2GD4EM+3 . +1 "  RETLRN
DRAL"BM+ 1, +QUSLEME , +5" ' RETURN

DRAK "B+, +BLSUERZEUZHLIGEBM+8., +5" ‘RETURN
DRAW"BM+0 , = 1FRZEUHLZRZEUHL2GBM+B , +5" ' RETURN
DRAW"EBM+3., +PUEGCIR4BM+4, +3" ' RETUREM

DRAL"BM+8 . - 1 FEZELUZHLIVZRABM+ 4 , £ «RPETURN
DRAW"BM48,; =ZEREFDGLZHUAERZSBM+4 . +3" «RETURM
DRAM"BM+2., +BL2E2USL 4B+ 8. 46" 'RETURN

DRAN 'EM+] . +BRZEUSL ZHUERZFDGL 20DFEM+7 . +8"  RETURM
DRAW"BM+@, ~1FRZEUSHLEZGDFR3BM+4, #37 ' RETURN

DRAW"BM+D , =SDEM+A. +208M+4 . +1" RETURM
DRAWYBH+A . ~S0BM+D, +2DGEM+S. <0  RETURN
BETLEN

DRAW"BM+D ., =ZR4BM+D, =2L4BM=+8 . +4"  RETURN
RETURN

DRAWN"EBM+2 . +8UBM+Q, = | IREUHLGEM+7 . +5" ' RETLUIRH
REM

DRAW"UTERZFDISUIL4BM+8. +3" RETURN

DRAW"UER3FDGF DGL 3UBRIBM+S , +3"  RETURN
DRAWBM+1 , +AHUMEREFHL ZGIMFEZEBM+4 , 41"
DRAW"UERIFD4GLIBM+8, +2" | RETURM
DRAKW"RALALUZRSL 4UIRMEM+4 , +6° RETLURPM
DRAM"USRALAUSRSEM+4, +6" RETURN
DRAKW"EBM+1 , +2REZEULRDGLZHMERZFEM+4 . +3°
DRAW"USDIR4LISDAEEM+4 , 42"  RETURN

RETLURH
DRAK"BM+8 . =1 FEZELISEBM+4, +6" ‘RETURM
DRAN"USEM+D ., +3REICIFIBM+4 . +0" RETLURM
DRAKW"RELAUSEM+S, +&"  RETURN

DRAK" UeF ZEZDEEMe4 , +2"  RETLURM
DRAK" UEDF 4DUGEM+4 . +5"  RETURN
DRAK"BM+ 1, +2RZEUGHLEGD4TEBM+ T, 0"
DRAWNTUSRIFDGL3BM+S ., +3" ' RETURM
DRAWEME | . +@RZEUMHLEGDAFEM+ 1 . ~2F 2BM+4, 40"
DRAWY USRIFDGL ZRF 3BM+4 , +0" RETURN

RETLRMN

RETURN

RETURN

RETURN

DRAW"BM+@ , = IFRZEHAERZFEM +4 , +5" {RETURN
DRAL" Bif+2, +QUSL2R4BM+4, +5"  RETURN
DRAW " BM+@ , ~EDIFRZEUSBM+4 . +6" ' RETURM
DRAW"OM+0, —EDAF2EZUMBM+4 . 46" "FETURM
DRAW"BM+2 . ~SDEERF2UGEM+4 . 46" ' RETURN
DRAW" UE4ALUBM+0, +8UH4LIBM+8, +6" 'RETURN
DRMITEMEE . SPUAHEF 2E2EM+ £, +68 7 PETURN

DEAUH " R4LSUEAULAEM+2, +£"  RETURM
IF INVALID S0UND RASFBERRY
BN, A% )=RTHENSOUNDZ . 5 COTOL1S

209 REM IF KEY @ THEMN GOTO MODE B

210 A=RSCOAE ) IFARR4THEN OO

£19 REM IF KEY 5 THEM INCREASE SCALE

228 1FRA=E3RHDS ASTHENS»S4 4 GOTOZ90

229 REM IF EKEY X THEM RESET SCALE TO DEFAULT
Zap [FA=ERTHENS=4  GOTOZ2 53

299 PEM IF KEY C THEM PCLS SUBROUTIME

248 IFA=G7THENSO®

flisting continued on page 73)

That elusive ability to mix
text and graphics on the
hi-res screen is now yours
with Keith Brain's Graftext.

ONE OF the major criticisms of the Microsof
Extended Colour Basic as used on the Dragon
32 and the Tandy Colour Computer is that
you cannot mix text and graphics on the high-
resolution screen. In addition, colour in text
mode is restricted o black on a green
background. Well, like most facts, this is not
strictly true if you are a trifle devious.

This Graftext program is a development of
our Dragart program in November 1982’
Your Compurer and it achieves the aim of
mixing text and graphics by Drawing the text
on the high-resolution screen. This has the
advantage that the text can be in any of the
standard colours, It can aleo be of any reason-
able size, and in four different directions on
the screen.

Custom character sets and user-defined
graphics are no problem, as of course the
Draw command can be used to construct any
shape you like. The whole of the program
works immediately in response to Inkey$
commands. As the program is rather long the
listing has many Fem statements to explain it.
Remember that lower-case letters in the listing
are inverse graphics on the screen,

On running the program, the instructions
can be displayed, the resolution, foreground
gnd background colours are selected, and
checked for validity, and the appropriate high-
resolution screen is then displayed.

At this point the program is in mode A,
which operates in the same general way as
direct drawing. The cursor draws in the colour
sclected by pressing the number corre-
sponding to the reguired colour, in the
direction selected by pressing U, D, L, R, E,
F, G or H. The scale of drawing is increased
by pressing S and reset to the default value by
pressing X.

To Paint part of the screen press P: co-
ordinates and colours will be requested. To
Clear the screen use C, which requires that
you confirm vour request. To wview the
instructions press I, and press the Up cursor
arrow to reach the lLoad and Save routines
which allow you to dump high-resolution
screens on o tape as machine-code files,

Pressing the @ key will move you into the
new B mode where text — or user-defined
characters — are generated and displayed,
This has a larger cursor just below the current
text line.

The most significant part of the program lies
in lines 25-90. Line 25 cvaluates the ASCII
value of the key which has been pressed and

uses this in an On-Gosub command to lead to
fcontinued on page 73)
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EEEEEEER FAST ACTION GAMES
EEEEEERE m FOR THE SPECTRUM
AND ZX81
ERERERREEE SOFTWARE ALL IN MACHINE CODE
Cambridge Computer Store

Two Great Micros
—from Cambridge!

sSirnci=ir-

SUB TRACK (SPECTRUMI Use your wits to destroy the anemy
submarines with depthcharges. but watch out for their mines and
their sacret weapon. Your ship could he blown out of the water 24
game varations

TREASURE HUNT (SPECTRUMI Fxplore o of e 25 napes i
seaich of easuie and gial as k) 38 ol ca This gaie can be
playea with or without moving obstacles. with one playel, wi
players in opposition, or two playears in paitnership, and with part
or all of the maze invisible. There are 144 vanations of this
fascinating game and even the game salector is fun to use
HUNT (16K ZXB81) A ZX81 version of Treasure Hunt with 48
varations

X-MEN (16K ZX81] The only Puckman type game with all of these
features: true gobbling action, bonuses, arcade type maze, 3 lives
graphic display of lives left, 4 monsters, a den, booster buns, high
SCOore, continuous on-screen Scorng

SNACKMAN (SPECTRUM) All the features of X-MEN plus 16
mazes 10 speeds, and of course, high resolution colour graphics
and great sound effects.

UFO (16K ZX81) A fast moving space game, not recommended
unless your reations are lightning fast

TRAP (16K ZXB1) You control a growing wall and try to surround
your opponent {computer or human) before he surrounds you. 12
varanons

£4.95 PER GAME ON CASSETTE

Computer 4
Cambridge Computer Store

A wadabide from By Mald Oided
BUFFER MICRO, LONDON Chegue: PO, To
1 Emmanuel Street, Gﬂmb”qgﬂ‘ CB1 INE PHILLIP COPLEY, OSSETT AMBA BOFTWARE
Phone (0223) 358264/65334 GAMER BRIGHTON FREEPOST
GEORGES, BRISTOL | [ Irmed ]
#.ISJ'J n our BLIUQ“' Micros r}l‘l:lf .?NE!‘ [-,-nr ct’}"‘llr"ll";lrjl:'l.'l"' Ei-’ Mrl:ﬂﬂwﬁ.llf LSE”:EETEH l;:';gm%ﬂ?u
SCREENSCENE CHELTENHAM Ca3 TR

ZX81and SPECTRUM OWNERS

# |f you are interested in finding out how a computer REALLY works
and want to experience TRUE PROGRAMMING POWER - THE
MACHINE CODE TEST TOOL is the answer

# The MACHINE CODE TEST TOOL is a utility program which comes
complete with tutorial course enabling you to enter, lest, display
and debug hexadecimal machine codes simply and quickly

* THE MACHINE CODE TEST TOOL is constructed to help the absolute
beginner who wishes to explore this lascinating subject, or the
expert keen to polish up his machine code programs

% A HEX decimai conversion rouline is contained within the
program as standard

B B 8 B N B B R B B B B B
Post to: OXFORD COMPUTER PUBLISHING,

4 High Street. Chalfont 5t. Pater, Bucks SLS 408
I- Please send me Machine Code Test Tools at £9 95 each
1 Tick box for edilion required Z2¥81 SPECTRUM
I' Send chequé/postal order to above addrass

| NAME

radle E”ﬂ“;rlt}.}. Invited HDDR[‘_SS

L-------------#

POSTCODE AYC124
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feontinued from page 71)
the line which contains the information to
Draw that particular character.

The use of (ASC(CS) ~32) means that the
appropriate line number is conveniently the
same as the ASCIl code for that character.
These characters are constructed on a six-by-
five matrix, and at the end of each drawing
there s a blank move to the next draw
position, The smallest size of legible
characters gives a display of 16 by mine in
modes 0, | and 2 and of 32 by 19 in modes 3
and 4. This drawing of the text will vccys in
the colour, and at the sale, for !, you have
selected in mode A

To vary these @ must be pressed (o return 1o
mode A, the pwameter changed, then @
pressed agmn to return w mode B w continue
with the text. When the space bar 15 pressed
criss-cross moves in the background colour are
made at the next text position. 1 his can also
act as a way of deleting text. Using the cursor
keys simply mukes @ blank move by one
character size.

In the hsting shown, some of the symbol
keys have been replaced by accents to enable
foreign text to be presented correctly in a
further language leaining program.  The
aceents automatically move back 1o the
previous diaw position. ASCH codes 32 for §
60 tor <, and 62 for >. have nol been defined
so far, 50 you can make these any character

If you want more user-defined characters
remember that all of the lower-case characters
— reached by Shift 0 - are also available of
you alter the valid key limits in line 350,
ASCII code 64 1s for @ and is never reached.

The angle of Drawing can be varied by
pressing Enter when a tone is sounded to warn
that the angle is about to be changed. A
number — (-3 — is then entered for normal,
down, inverted or up text respectively. This
direction is maintained until Enter is pressed
again. This facility is particularly useful for
labelling the axes of graphs. In mode B the
Clear key is used to lead to the Clear Screen
routine.

Try these examples 1o get an idea of the
potential and then see what you can construct
yourself.

RESOLUTION 1 BACKGROUND 1
FOREGROUND4

Six5I0(x 10}R{x 101H{x 10} P20enter 40enter2
enterdenter 1Rix 1 21Dixd| XS

2@TRIANGLE = (xBIPAINTED INJ (x3)* ix10)
@4S@ YELLOW

RESOLUTION 4 BACKGROUND 1
FOREGROUND 0

@ THIS IS A TEST enter IDOWN enter 2UP-
SIDE DOWN enter IDOWN AGAIN enter0@5S
@ -BIG@S

BIGGER @X@enter3 SMALLER AND UP

The main character-drawing routines —
2590 — can also be incorporated as
subroutines in other programs (o print
messages, labels o1 scores which are stored in
strings | his can be simply demoustrated by
adding these lines:

2000 PMODE4,1:SCREEN1,0:PCLS: D$ = "0
2010LINEINPUT M$&:FURN = ITOLEN{MS):
Cs=MIDS(ME N 1).C = ASCIC$iGOSUB
25:NEXT

2020 PMODEA4, 1:SCREEN1,0:GOTO2000

Run 2000, enter a word, and it will be

displayed from the default position centre nf-

the hagh cesolution screen.

b— —

ihsting continued from page 71}
249 REM IF KEY P THEN PAINT SUBROLTINE

250 (M BRTHEMANG

2he REY IF KE. | THEM INSTRUOCTIONS SUBRY T INE
260 IFRsTITHENGUSLE, 108 GUT0L900
265 REN 1F EE THEN LOND. 0.2
270 [FR=34THERTIR

279 PEM IF FEYV 18 A LSUFRER EETHREEN @ AND € CDATE COLOUR ELSE EXMECUTE DRAW COMMA
MO tUDULRAEF G, HY HITH CURRENT COLOUR. ANGLE AND SCRLE

208 [FRMTANDAS STTHENCER= "C +ASEL JEDFRRN"C +CEBN+"A «I R+ S +ETRM § r+AY

£B9 REM SOUNMD KEY NOTE AND RET_SW 70 CURSODR

250 SO a9+ABL ARy 2 GOTLLS

295 REF LT B CUREDR
380 CeslrE R L Le
Q% REM SFACE

Jle [FCes THEMORMAN . CRS. LERDERUEFLSFUCRDEEN+T . o0 Q0TS0
219 REM IF KEY @ RETURN TD WODE A

320 CoAST O [ECeRaTHEN]S

420 RER IF KEY CNTER THEH GOTO AMGLE SUBROUTINE

330 [PL=13THENS LD

339 REM IF XEY CLIPE THEN GUTO P
348 [FC= ) STHENTOG

39 REN IF XEW VALID Mis TENT THEN GUTU DRAN TEXY
=] uTk.-j-M :11‘-r-'l-.rL|.L-. e ;‘JT‘:‘.’W

365 REN CURSOE MOVEHENTS

378 1FL INTHERMS 4B +10

50 L=STHENME= -§ +

50 JF{:,ﬂ.'nErarrtr +H.

L IFCASU THENMS= 8 =18

510 DRAK S +STRELS )+ A +DB+ BM"+M8 GOTOIOE

419 REM ANGLE CHANGING SUBROUTINE

420 De=Irat e [FDes ~THEREOUMDZ2H 2 SOTO43R

438 DeRSCC DS JFD- 48080 51 THERLUTOH4 ZBELSEGDTOS®D
495 REN SCREEM _LEM hi:p a'IJB'pL-\.'I'.I-“E
SR8 LS4 PRINITTCLEAR SCREDM (i M)

EBROUTLNE

PrER e, EHRZ o2 AUCH . BFE_4RE . AR RELARZEN-2, -2 (GOTO309

SUERDUTIME

ASEROLIT INE

INPUTDR  IFDS< Y " THENGOTO! QORELSEPCLS GOT019

199 REM PALHT SUBROLUT IHE

S0 CLSO PRINT FRINT LOORLIMATES INPUTPI

'‘BORLEE COLOUS 1HRUTEC

610 PFIWDES, | SCREEN.. v 'FRIMTLFL. FEr. PC.BC GOT0LT

&35 REN LuAb SAVE SUBRDLT INE

To8 (LS4 PRINTES 'TAPE FOUVIHE' PEINTESES. "5 = SAVE PRINTELIY. "L = LORD™

7i8 PRINT&LF U EFTSL 27 5 mdTe » 'L TRENT1@

7o8 PRINTEXE] 'FILENAHME" | FORN-LTOT PRINTCHRSCI28 . MHEXT PRINTEZGE. IHPUTFS)

IFLENCFS o7 THENPR [WT229% TOO LONG® GOTOFZ0 ELSEFS="H"+Fn - PRINTE3E4
WHEN THPFE RERD: PRESS SPALEBRR

73@ IFIMMEYVE ' THEN, M2

7A9 IFte= & THENPELHTESEY . "SCREEN SAVINGS CSAVEMFY, 1535, ¢ 15360 1 3364PF0 ) ), ( 1 5062P

G FORM=LITOS FRINIVEISS. "SCREEN SAVED" SOUNHDL.S FRINTESE4 . * " SOUHDTS. S (HEXT COTO

28R

FEQ IFTew L THEW FHQDEZ L SCREEML. v COLOE CB.CA-CLISDHFe GOTOL1S

759 REM START ROUTLE

200 CLS PRINTRIZ, "srartest THiS PROGPAM ALLX®SS YOu 70", "USE MIXED TEXT AND

unan 3 0N THE HIUH-RESOLUTION SCREEN FOR INSTRUCTIOMS ENTER “1'"..."0THE

RIISE PRESS RETUR: TG COMNTINUE COPYRIGHT K o4 S ERAIN 851282Y PRINTRIS

3 aTw]

210 IIFPJTEY [FOe="]"THERGUSUE] | 20

S20 CLS PRINT hi-res modes” PRINTEST, '@ = 128 ¥ 96 « ",CHReL{28/" } THO CO

LOUR™ PRINTRIGL. | = 128 & 96 CHRRC 1280 % ) FOUR COLOUR" ‘PRINTE22S,"2 = 192

F2 PRINTPAINT COLOUR INPUTPC PRINT

W 128 ¢ *.CHR®CA38): P ) THO COLOUR' PRINTESSS, "3 = 192 N 128 ¢ *,CHREC138):" 3
;ﬁ-JR CoLOUR
829 PRINTERIZI 4 = I N 192 A CHESCISZE 2" » THO COLOUR™ PRINTRASS. "resslut

o S [T R - ]

B39 INPUTE IFSCATHEWPRLTEGS0. ~ THVAL 1D REDUEST GOTOR3S

848 IFZ2=008": 20HI- ATHEN D29 d

Fae CLE PRINT'FOUR Ol HOLE COLOUR SET 1 o= CHRS 1430, " GREEN", "2
CHRE$ 159 YELLDE ] CHES 1TS BLUE" "4 w CHESC 19 ) " RED”

2i0 PRLN 'COLOUR SET 2 CHP® 207 3" BAFF",. "6 = ", CHREL223 5, " CYAN"

Rt L ‘:HR‘H.EJ‘S‘.*. MAGENTR' "B = ~  CHRW( 255 ):" ORANGE

S0 PRINTESLS, "BRACKGROUND COLOUR INFUTCAR PRINT FORECROUND COLOUR"
9N Ch= AL ORm ) B VAL LE% ) - IFABS. CA-CB )
Bliuatign s  GOTO920

S [FORSTHUEN ' =DE 2F |

38 Co¥ STR®

#5 REN HI-PES SCRECN SEY

1000 PHGDEZ . | 2CREEN] Y CQOLOR & .CA  [FST=I1THEMRTLS ST-0
jgy® REN SET WRRIARBLES
1250 CAR="C"+LHN CBY
AP 23S0 Tes =k (09="0

iNPUTCES
JORCAFQORCE=QTHENFRINTR48T. “invalid com

CET PCS="12244" PR=VAL
DEFM S4S:10. 18~ GOTOLS

B PGE, 21, 1 Be=" |CUDLREFGHS

e2e RINT " THO COLOUE RODE COLOUE SET 1 Y8 = Y CHREC 1287 ° BLACK®
1 = " CHR® 143 GREEH

b-e‘«‘t FRINT COLOUR SEYT = @ -HAN( 128 BLACK™, "5 = ".CHR® 20T )" BUF

neue PRINTR41G, "BACHCROMD (0 DE INPUTEAS PRINT FORECROUND COLOUR": « THPUTCES
PSR CR=YAL AR CReVAL LT LA | ORCA FRCCEY @THEN 1099

LOSD IFCB= | ORCE - Sl 24 L ey

178 FRINTR48¢ -m-t.m'n GOTO] asd

(082 [FCRmIORCE= i THEN ®@ CC® € -C -_ COTO1 M08

1858 Yol LO8» L7 +CBR: GOTDI RSO

1095 REM INSTRULTIONS

1108 Lz PRINT inatrgct fiKTEEE. 1 MODE A A SMALL CURSOR NOPERBSY, aTD MO

VE PRESS ‘U D | R €. J Ty INCPEARE SCALE "RESE 'S 10 RESET SCALE PR

ESS V0 ChowaGE Ex DRG] OO R BPESE APEROEST (1S NHUMBER ¥EY" COSUBL2

0

1118 PRINT FOOE A TO ERASE DR MiTh THE™, "BRCKGROLND COLOUR™, . "FOR INSTRU

ETIONS PRESS “ 1 TO ENTER MODE B PRESS ‘4 ..“T5 PAINT PRESS *P°*.,,"TD CLE

6t SCREEN PRESS SURIB | 2

1129 PRINT"IN MOUE 5 "'.ﬂﬁtﬂ 1% LARCER™ "TC MOvE USE CURSOR CRRROW) KEYS"..."TOD
WRITE PRESS APPROPE(STE KEY TD. { -||Q'-'GE MG .'_' 3F WRITING PRPESSENTER AMND THEM

MUMBER (0-3 TO ( m “f OTHER PARAeETERS FRESS? AND RETURN TO M0OE A" GOSLEL2
1]
1138 PRINT'MODE B*. ... *TO CLEAP SCREEM PPESS TLE9R" PRE!S ® TO RETURN TO MODE
A TPIEAS It MODE JF LOnD-ERGVE] TROUTIHE' COSLE DL RETURM

o FRINTR4EE ik - IAFUTH Ll RETURN
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E_xch]ﬁiNG SPEETHUM EAS!C 24!95 An ideal complemnent 10 the Sinc sal. Dt 50 games. spplication & otility Mograms

pus nxpianations of programming o gues Miki Lord 797 pages.
THE EXPLDHEHS GUIDE Tﬂ THE ZXB1 £495 The beook fou the ZXB 1 enthasiast. now in edion 2 with 152 pages of gamaes
enginsenng & utility programs plus much uselul inform ation cn masching
larsguags arc hardware M Lomd

WAKE UP YOUR ATOM £4.55 20 prem progssns to make e most of youw Alom: inchading the colour bosd (ok o¢ naw typa! U Btled.
5

L COpMOus programuming lips Brian Lioyd

THE ATDM MA‘G!C EO'DK 55,50 A wesith of games armd other programs ples much uselul software aod haidvwaie OlGmatin

Mlike Lot

Al pvania e

MASTERING MACHINE CODE ON YOUR IXBY  Tonl Baker 180 pages 177 50 WHAT CAN | DO WITH TK?  Bager Vals g LA
GETTING ACOUAINTED WITH YOUR ZKB1  Tim Hartoell 455 ATOM RAM BOARDS SAE o dew

GETTING ACOUAINTED WiITH YOUR ACORM ATOM  Tum Martnell & Trovos Shamples L7 95 ATOM ROAM BOARDS {23500 Colrdy W B
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The Working
Spectrum

(228 page book)

The first well-
documented collection of
serious programs for the
ZX Spectrum. Programs
include a Basic
Renumber which can
handle Gotos and
Gosubs, a character
dictionary, a file- handler,
several utility programs
and a few games. Each
program is built up out of
re-usable subroutines.

£5.95

A New Range From Sunshine Books Ltd

The Working
Dragon 32

This is a companion
volume to The Working
Spectrum and includes
several new features
such as a Text Editor and
a Music Composer and
Editor. Other programs
halp you usea the Dragon
32 as an accountant, for
more advanced high
resolution graphics, as a
home tutor for education
and for playing games.
Each of the programs and
subroutings is explained
line by line o help develop
YOUr own programming
akills

£5.95

C_Qmpu%i,r_lg

o

P

Best of Popular
Computing Weekly
Cassetlte

Four of the top Spectrum
and ZX81 games from
Popular Computing
Weekly are recorded on
this one cassette. The
gameas are Laserchase
for the 16K & 48K
Spectrum, Kong's
Revenge for the 16K &
48K Spectrum, Robot
Control for the 16K ZX81
and Alien ARtack, a Space
Invaders type game for
the 1K ZX81

£4.45

Please send me
o
[] The Working
u Spectrum
n at £5.95 each
@ ] The Working
Dragon 32
3 at £5.95 each

B [ ] Bestof Popular
& Computing Weekly
at £4 45 each

[] Cruising

B (onBroadway)
Cruising m  a8!1£4.95each
{0" andway} I enclose ach

eque/

cassefie B postal order for
Play Cruising, a new, fast,
machine code gameof |} ¢
skill for the 16K or 48K ZX
Spectrum computer. You W payable to
won't be able to beatit= |} Sunshine Books Ltd.

the more you practice the
faster it gets, Cash prizes
are being offered for the

19 Whitcomb Streed,
London WC2 THF

highest recorded scores. ] Name
See Popular Computing
Weekly every Thursday u Address
for delails B
£4.95 »

n

5 Signed

We can normally
dalivar in four to five

L':'a?:. HEm
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= MICROWARE ANNOUNCE

THE Z/ L RANGE OF

FLOPPY DISC SUB SYSTEMS

[

The Control Data Family of Flexible Disk Drive is a single- or
double-sided, random-access, low-cost storage device.
Maximum storage capacity 1 byte on a 133.4-millimetra
{6.25-inch) interchangeable disk. This disk drive is
interchangeable with comparable products, providing industry
compatibdity in size, mechanical mountings, eectnical interface,
power requirements and physical appearance. COC* FDD
operates in single- or double-density formats. Single-density
operation is achieved by using Frequency Modulation (FM)|
encoding, and in double-density operation uses Modified
Frequency Modulation (MFM)

OPERATIONAL CHARACTERISTICS

Capacity BH SR T
imformatied
Par dink 250 0 kirytes 5000 kbvyres 1 megabyie
Por trach ERR B 2 kbytea 6.2 Wbytes
Formatted (18 sectors, 12657256 byiesi
Por dal 163 B kbryien 337 68 kbywes 655 .36 wbyes
v trach 2.1 kbyres 4.1 kbyies 4.1 byt
Code MF 3 MER MFER
Tianater Mate 128 kiban/ s 250 b/ s 250 kivta/s
Aver Latny less than 100 ma  less than 100 ma less then 100 ms
Sook Time
Trachk to rack lesa than & ma lems thasn 5 ma iess than 5 ma
Avasinge Access e than B0 ma less than B0 ma leas than 132 ma
SHTEA T iean than 15 s than 15 e iesn than 15 ms

inss than 50 ma
hard| g0t sectos

less than 50 ms

Haad Losd Tnmn OPT] less then 50 ma
LEL ] hardl | soft sectod

hard | soft sector

Rotatonal Speed 200 1/ ey X ¢/ evan
Trach Dararty 48 T o8 T
Flux Reversal Deraty

(ormchk 36, side 11 5ETE FRI B2 PRI
MNurnber of Tracks A0 -

lnner recorded radius [side 0
Duter recorded radus lada 0)
Innge reconded rades eade 1)
Outer recorded radaus (nde 1)

1.437 i .50 mml
2.250 i (57.2 meml
1354 b (3098 mm)
2187 I (195.0 muml

1.388 in {35.2 mm)
2.250 in 1572 mam)
1. 344 in (34,1 mmd
2187 in 15850 mend

THE Z/ L RANGE

Tvpe Capacity Tincks No of Devives

ZL14Y 250 & a0 .

L4z 500 k 40 2

ILMN &0 K a0 1

ZL342 1 Mib an 2

L9 . I Mb 160 1

L 2 Mb 180 2

Microwara Disk Drive Subsystems are plug compatible with the
following: —

TANDY, VIDEO GENIE, BBC MODEL B, NABCOM, SUPER
BRAIN, IBM/PC. and many more.

Microware also supply floppy drives, Winchesters and sub
systems to OEM’s and the trade at very aggressive prices,
offering the best price performance ratio available. Call and ask
for details.

CABINETS AND PSU
Cabinats of stesl, aluminium or plastic are available in a choice
ol colours, and each unit s fully guaranteed.,

AC 8151 40 WATT SERIES

The AC 81561 Switch-Mode Power Supply has been designed for
use in small terminals and other similar equipment. The AC B151
has dual line inputs and regulated outputs of; +5V at 2.64,

+ 12V at 2.0A, -12V at 0.1A. This compact unit features low
magnetic radiation and i built 1o conform to International
Safety and RFI Regulations

=5~ ,7,) Microware (London) Lid.,
o 637a Holloway Road. London N19 5SS,
Telephone 272 6388/6237

S APEILAEREEERPRTEERR TR ER RO
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ZX Business Software.

FOH SMALL BUSINESSES AND THE SELFEMPLOYED

Business Bank Account 1: this program enables you 1o make
debits under 11 subheadings. Statements include totals of all sub-
headings £8.75
Business Bank Account 2 with 15 subheadings and standing
orders E10.76
Sales Day Book 1: for all your invoices, this program will enable
you to prepare statements of outstanding invoices. Program will
also calculate VAT, £8.75
Sales Day Book 2 with many extra facilities including totals of
past 12 periods. £10.75
Sales Cash Book: for retailers program calculates VAT and
denotes method of payment .75
Purchase Day Book ): keeps 8 complete record of all your
purchases under 11 subheadings. The program will also calculate
and deduct VAT, £8.75
Purchase Day Book 2 with many extra facilities including totals
of past 12 periods. £10.75
Quarterly Analysis: guarterly totals from Bank Account,
Purchase and Sales programs can be analysed with this
program f4.75
@ All the programs have full search facilities @
Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and
quartérly analysis programs £26.00
Business Pack 2: incl. all 4 programs £30.00
Please specify memory size when ordering for your
ZX81 or ZX spectrum.
ALL PRICES include VAT post & packaging for deteils send SAE 1o

TRANSFORM LTD

41 Keats Ho Porchester Mead Beckenham, Kent
Tel: 01-668 1661.

NEW FROM
CAMEL PRODUCTS

AN INNOVATIVE PRODUCT
FOR YOUR 2X81

Faster than a Floppy

Easier than an EPROM

MEMIC-81
HOW IT WORKS & WHAT IT DOES

This useful accessory for ZX81 users is a 4 kilobye memory
module using chips fabricated in a remarkable technology.
When not actually in use, these CMOS chips can be put into
standby. The Lithium battery fitted in the unit will last for 5 1o
10 years. Plug it into the ZXB1 and flick a switch and the data is
ready for retrieval,

MEMIC-81 resides in the 8-12K area of ZXB1's memory map.
This area is not directly addressed by Basic, but Basic programs
can easily be stored and retrieved by means of the tiny 12 byte
routing provided. This can itsell be stored in CMOS, so that
Basic programs bacome available simply by entering PRINT
USR . . . Machine Code routines are directly accessible.

Clear User Notes, Application Notes, Program Example and the
necessary routings are provided with MEMIC-81, which comes
cased and with an extender card at the back,

For a picture of MEMIC-81, see Sept Y.C. page 122

4kB MEMIC-81 £29.95+ VAT

OTHER CAMEL PRODUCTS

MEMIC T 2 kB Towerblock version for any System 2604
MEMIC L 2 kB Low Profilé version with cabled connector £26.04
PI0-81 8+ 8 Ch, latched Input/Output ZXB81 card £13.00
ROM-B1 2 kB-B kB ROM/EPROM Unit for ZXB1 £14.95
CRAMIC-81 18X CMOS Rampack with Lith battery £79.95
DAEAM-B81 64K Rampack with 16K ROM sockit 69 95
l[': UK VAT Extra
PEP UK Free Furcpe + 5%

Dverssdn = 10%
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HERE ARE ABOUT 20 machine-code graphics
routines, any combination of which may be
used in your programs to enhance the screen
displays, or to give them that extra touch of
elegance that comes only from the use of
machine code. Also included are renumber
and memory-left routines which may be used
1o aid your programming.

No understanding of machine code is
necessary (o use the routines — just a good
working knowledge of the Spectrum and its
manual. Machine code is the computer’s first
language — it only speaks Basic out of
courtesy to humans — and its use results in
greater speed, flexibility and more economical
use of memory than does the use of Basic.

To get the machine code into the computer a
hex loader must be used — see program 1.
Type this in and Save it. Machine code can
cither be stored above RAMiop or in a Rem
statement at the beginning of a program, |
prefer the latter method, for each different
routine may be stored in a Rem statement with
a different line number and then Merged into
a program as required. However, if you wish
to use the first method then change line 5 as
shown underneath the program listing.

Here is an example of how you go about
loading in the memory-left routine, see figure
1. Firstly Load in the hex loader and type in a
Rem statement as line 1. This Rem statement
should consist of 14 full stops because the
memory-left routine is 14 bytes — characters
— long. If you are using the RAMtop method
then you will not need 1o do this — just Clear
yoursell enough memory space above
RAMuop. Now carefully type in the Data line
in figure 1 and after checking this line Run the
program. Listing it will show that line 1 is
now a meaningless jumble — if you have a line
1, that is — but do not worry, for this is
supposed to happen. Also it is likely that
Listing the program when the Rem line is in
this state will cause the computer to stop with

Bobby Rao
offers some

handy hints to
would-be machine-
code users. Here are some
useful off-the-peg routines.

an error report. To avoid this and view the rest
of the program you must always use List —
line number of first line after Rem line — so
that the Spectrum does not try to List the
unlistable Rem line.

Now the routine is ready to be Saved. Erase
all of the hex loader except the Rem line — do
not use New whatever you do — and Save this
with a filename like “Mem Left”. Now New
the computer and reload the hex loader. Repeat
the above process for the rest of the routines,
but make sure you never use the same Rem
line number for two different routines because
this will cause trouble when you come to
Merging routines together,

RAMriop-method users may Save their
routines by using the Save filename Code
method detailed in the manual on pages 143
and 180.

Once the tedious task of typing in and
Saving the routines has been accomplished
vou are ready to use the routines. If you wish
to use some of the routines in one of your
programs then start that program at, for
example, line 100, leaving the earlier line
numbers free for the machine-code Rem lines.
After typing in the program, Merge in the
routines you reguire. To run machine code
rather than Basic the Usr function must be
used.

The argument of this function is the address
of the first byte of the machine-code routine
you want to run, and this may be found, if you
are using the Rem method, by using program
2. On running this program — whilst the
machine-code routines are in the computer —
line numbers and the start addresses of the
routines in those lines are printed until the
computer finds a non-Rem line when it will
Stop. Note these start addresses down, or
better still, define variables equal to these
values by placing a lot of Ler siatements
somewhere in your program, for example:

LET INV = 23760

Now just typing Print Inv will tell you the
address of the first byte of the invert-screen
routine.

RAMiop method users will not need 10 use
program 2 because they will already know the
addresses of their routines or they would not
have been able to get them above RAMrop in
the first place,

To use the routines use the command
Randomise OX USR X, where X is the
address of the routine you are using. The
result of the Usr function is multipled by 0 10
keep Rnd truly random, that is, it acts like a
Randomise O command.

Below there is a description of all the
routines and how to use them. In these
descriptions the variable X stands for the
address of the first byte of the routine in
question, All npumbers are in decimal and
unless otherwise stated all the screen routines
operate on all 24 lines of the screen.

Where you are told to Poke something some-
where the Pokes must be done before you use
the routines and they may be entered as a
series of direct commands before you Run the
program or they may be built into the
program.

Memory Left: running this, listing 1, using
Print Usr X will tell vou the exact number of
free bytes of memory you have left.

Hi-Res Up Scroil: this, listing 2, routine
scrolls the screen up by one high-res pixel,
replacing the bottom line of pixels with
blanks.

Hi-Res Down Scroll: as in listing 2, bur this
— listing 3 — scrolls down, blanking the top
line of pixels.

Hi-Res Left Scroll: this scrolls the screen
left one pixel, replacing the rightmost column
of pixels with blanks. See listing 4.

Hi-Res Right Scroll: as in listing 4, but
listing scrolls right, blanking the lefimost
column of pixels,

One Character Left Scioll: the listing 6
routine scrolls the screen left one character,
replacing the rightmost column with either
blanks — for this effect Poke X+ 16,54 — or
the previous leftmost column — a wrap-around
effect for this Poke X +16,119,

One Character Right Scroll: the listing 7
routine scrolls right. Poke X + 16,54 causes the
lefimost column to be blanked and Poke
X+16,119 replaces this column with the
previous rightmost column.

These last two routines are adjustable in

which part of the screen they scroll but you
only have five options. The table below tells
you how to adjust the routines. The first
column tells you which part of the screen is to
be scrolled. The next two columns tell you
what to Poke in X+ and in X +4 respectively
for the left scroll routine. The last two
columns tell you what to Poke in X+[ and
X +4 respectively for the right scroll routine.

Top one-third B4 B4 B4 T
Middle one-third 64 72 B84 1
Bottom one-third 64 B0 B84 8?
Top two-thirds 1268 64 128 79

Bottom two-thirds 128 72 128 87
Invert Screen: the listing 8 routine inverts
the actual pixels on the screen, that is, all
pixels on are turned off and all pixels off are
turned on and so it is differemt from the
Inverse function on the Spectrum which only
fcontinued on page 81)
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ZXKEYBOARD FOR USE WITH 80/81 SPECTRUM

Our new cased keyboard has 52 keys 12'f these are used for the numeric pad. The numenic pad offers some useful features, you can cursor
one hand and it will be a boon for anyone who enters 3 iof of numenc data. The pad is a repeat of the 1-9 keys plus £ has a ful stop and a shift key.
numenc pad keys ane coloured in red, the nomal keyboand keys are grey, with the case being black which makes the whole thing very attractive, Ths
case measures 15 x 9 x 2%z, The computer (ether BOVBI or spectrum) fits neatty insde. You will have to remove the computer from its ongnal case, k8
then scréewed 1o the base of the case. The case had all the bosses aiready fitted and the screw holes are marked. Also fitted inside the case is a i
board (B mode! only) wihich allows 16K, 32K and 64K 10 be fitted in the case. All the connections are at the rear of the case | e. Power, Mic_ Ear, T'uF
and the expansion port. The case is large enough for other add ons aiso
10 be fitted inside. One of these could be the power supply. then you
could very quickly fit 3 mains switch, or a switch on the 9V line. This
means you have a very smarn seff-Ccontaned unit. This case does not
5top you from using any other add-ons that you may have e.qg. Printer
etc. We are convinced that this s the bedt keyboard available at
present. It offers more keys and features than any other keyboard in s
prce range

NOTE

The case can be purchased separately with the keyboard aperture
UNOUL so if you hawve one of our early uncased keyboards, or in fact any
other supphers’ keyboards, these could be fimed. The keyboard Is
connected [0 your computer Dy a nbbon cable and this has connactors
fited wiwch smply push into the Sinclar connectors. It is 3 Smple tbwo
minute job and requires NO electroric skills. This keyboard does not
need any soidering. Please specify on order whether you require the ZX
Bl or Spectrum case

SPECTRUM MODEL

This is supplied with spectrum legends, and a sightly different base
for fitting the spectrum nside, again all the connNectors are at the rear of
the case and there is plenty of room for the power supply [and other
add-ons). Should you want 0 change, we can supply both the

Spectrum legends and details of updating your case which wall enabie
modification from the ZX Bl to spectrum, PLEASE spacify on your order
whether you require the ZX Bl or spectrum case (SPE‘ I RUM’BI, ‘

SPECTRUM
LIGHT PEN

The pen enables you 10
produce high resolution draw-
INgs ON YOUr DWN [elevision SeL
saving a vast amount of time over
wsing Dasic programimung state-
ments. such as Plot. Draw &t
You can erase, modily and save
drawings and it comes complete
with software program. The
superty ight pen 5 availabie from

DK Irﬂn;{‘a atonly £19.95

Internal fixing for
ZX 81 keyboard case.

Internal fixing for
spectrum keyboard

| case. Rl
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This is the toolkit which won acclaim in the feature in the August
1982 issue (pages 29 and 30) of Sinclair User. “IfYs the most impressive
program, fast in execution with clear and full instructions. . it stands out
from the rest of the field.” The ZXED is a powerful editor for use on the
expanded ZXBI . It is intended for use by the senous BASIC programmer
and offers several useful and time saving features most helpful during ai
stages of program deveiopment. The facilities provided are as follows
ALTER, BYTES, COPY, DELETE, FIND, HELP, INSERT, KEEP, MOVE,
RENUMBER AND VERIFY. The Spectrum Toolkit contains most of the
features above pius autoline Nurmbensr and append, and Wil Tun in the
16K and 48K spectrum

Both at
only £6.95

4K GRAPHICSROM £24.95

The DK Graphic module s our latest ZX 81 accessory. This module
unkke most other accessones fits neatly inside your computer under the
keyboard. The module comes ready built, fully tested and complete
with 2 4K graphic ROM. This will give you an unbebevable 448 extra
pre-programmed graphics, your nomal graphic set contains only &4
This means that you now have 512 graphics and with their inverse
1024, This now tums the Bl into a very powerful computer with 3
graphic set rarely found on larger more expensive machines. In the
ROM are lower case letters, bombs. bullets, rockets, tanks, 3 complete
set of invaders graphics and that only accounts for about 50 of them
there are still about 400 left (that may give you an idea as to the scope of
the new ROM|. However, the module does not finish there, £ alsohas a
spare holder on the board which will accept a further 4K of ROM/RAM
This holder can be fitted with a IK/2ZK/RAM and can be used for user
definable graphics so you can create your own custom character sets

WHY WAIT?
ORDER TODAY FOR FAST DELIVERY

RIBBON
CONNECTOR
If you have ever had whiteouts
or systern crashes this could be
the answer. [t stops the mowve-
ment between the computer and
the RAM expansion, i is supphed
wvith a nbbon, & inches long. with
a male connector at one end and
a female at the other, at only

16/64 MEMORY /.
FORZX 81

TGK |uncaied] £19.9
M Memory £52.95
LA [uncawed] E47.7%

MEMORY

16K MEMORY EXPANSION £22.95
The 16K used 4116 Dynamic Ram Chips. We use the dynamic
because they are much denser than stabic ram and oCcupy less space
They are also much cheaper than the equivalent product using the
stauc Ram. The Ram is manufactured with high quality materials and
uses high speed low power Rams. It 15 supphed ready-built and only
needs to be plugged into the rear of the computer. All the components
are fited imto hoiders. This massrve add on memony which comes to
you fully assembled and tested is the cheapest 16K memory available
anywhere. Position in memory from 163834 to 32768 [same as the
Sinclair Memary). 16K [UNCASED) £19.95
64 MEMORY EXPANSION £52.95
All the above information on the 16K also applies to the 64K Memory
Expansion, but the advantage hes in the 64K grving nearly four times
the memory. This advanced model has 56K of usable memory. In
addition, the block from BK to 16K can be switched out to enable the
use of other add-ons. The graphics Rom 5 to be used in this area.
Posion in Memory: 8192-65536. The block from B1%2-16384 is
switchable, 64K [UNCASED) £49.95

FHH' state type of macene, wiech Rom memony sane, guantity and place wirstn onderning —I
Pleasesendme. ... ...ovv v v [ T e e T e s L]
Pleasesendme. . .....convnnes o TR Ao e '
FIORSESENMIINI® 5« <ilesio - o a e e TSI AR RS S l

|
|
I
|
|
I
I

|
l

Please add on £1.25 for PIP |
In enciose cheque/P.O. payable to DK TronicstotalE . ..........

ordebitmy AccessiBarclaycard [ [ [ [ [T [ [ T[T TTTTIT]
Sonature |, E |
Addies . . .

Tel: Gt Yarmouth (0493) 602453
mm
Mo colour Brochune o arvailable, send SAE for quick return J

|
Send to DK Tronics, 23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk |
l
|
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MICROWARE — UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023

(Close to Clock Tower, Large Car Parks and Bus Station)

THE “FRIENDLY TO USER STORE"” THE FIRST MIDLANDS REGION RETAIL SHOP
SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES

ZX81 (NOW IN STOCK} £45.95 MICROWARE SPECTRUM SOFTWARE
JUPITER ACE (NOW IN STOCK £89.95
DRIC (AVAILABLE END JAN) ALIEN COMMAND (16K]) Testing Invaders style

SPECTRUM (COMING SOON) game making full use of Spectrum sound, colour and
graphics NOW E4.75 ONLY
AL S0 SUPPORTING SOFTWARE AND HARDWARE BACKGAMMON (16K) Play against your computer

Come and see our ever increasing range of in this version of the popular board game

Software . Hardware . Books . Magazines . £5.00
Keyboards . Ram Packs . Graphic Roms . 1/0 Ports . BOTH GAMES AVAILABLE FROM SHOP OR

. MAIL ORDER

BOOKS AND GOOD RANGE OF SOFTWARE FOR - —
BBC & DRAGON 32

SOFTWARE WRITERS!
IF THE PRODUCT IS GOOD AND THE PRICE IS
RIGHT — THEN MICROWARE STOCK IT! GOOD SOFTWARE WANTED —
QUALITY JOYSTICKS FOR DRAGON & EXCELLENT ROYALTIES
BBC BwER L . e

VINYL DUSTCOVERS FOR DRAGON &
BBC £4.50 PRINTER FOR DRAGON, BBC.ETC £160

ces

TRADE ENQUIRIES WELCOME OPEN 9.30-12 noon 12.30-5.30 pm SAE BRINGS CATALOGUE
Closed Monday

g
Le
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CABEL ELECTRONICS LTD.,
MOUNT ROAD, BURNTWOOD,
L WALSALL, STAFFS WS7 0AX
electronic Tel: 021 308 7075 TLX: 339671
MC 370M R.G.B. COLOUR MONITOR

14" Colour Monitor with a full 2 year guarantee,
moulded in a stylish cabinet to match your
computer.

The Advantages of Pure R.G.B.
B0 x 26 Charictor display

Crisp definition on colour graphics
Degaussing facilities

Permanent link to your computer

3 x the band width of your normal TV

CABEL ELECTRONICS LTD., are
manufacturers of a complete range of colour and
monochrome monitors with 10 years of experience
within the television industry, our 2 year guarantee
proves our faith in our products.

REC. RETAIL PRICE £289.00 inc. VAT
& Postage

See us at the Which Computer Show
stand No. V23

Ring us for immediate delivery, most major credit
cards accepted.
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feontinued from page 77)
inverts the Ink and Paper colours — which
this routine does not alter.

Screen Fill: this routine, listing 9, fills in a
box of height a, width b, and a top left-hand
corner at a point ¢,d — where ¢ and d are co-
ordinates used by the Print At system — with
any character of your choice,

POKE X+1, character-code POKE X+3.a
POKE X+4,c POKE X+6b POKE X+7.d
So if a=22, b=32,c=0, and d=0 then the
normal 22-line screen is filled. You must have
Printed something somewhere before using
this routine or it will not work properly. Adso
note that you cannot Print on line 24 with this
routine,

Ink Change: this — see listing 10 — changes
the Ink colour of the screen without altering
anything eise. Poke X + 1, the number of the
colour you want to change the Ink to.

Paper Change: as listing 10 bur changes the
Paper colour. Poke X+ 1, the number of the
colour you want to change the Paper to. See
listing 11.

Flash On-Off: this routine, listing 12, sets
the whole screen flashing — for this Poke
X+09,254 — or returns the screen to normal
non-flashing mode — for this Poke X +9,190,

Bright On/OfT: the routine shown in listing
13 makes the whole screen bright — Poke
X+9,246 — or returns it to normal brightness
— Poke X+9, 182,

Attr Fill: the fourteenth listing changes the
attributes for a box height a, width b and of
top left-hand corner at a point ¢,d where ¢ and
d are co-ordinates used by the Print At system
to denote @ point on the screen.

POKE X+3.d POKE X+4,c POKE X+6b
POKE X+7.a

FPoke X + 1, the value you want to change the
artributes to. This value may be calculated
thus: first assume the new Attr value is Y and
initially Y=0. If Flash is on add 128 wo Y, if
off add 0. If bright is on add 64 1o Y, if off add
0. Add eight times the number of the Paper
colour to Y. Add the number of the Ink colour
oY,

This means that an attribute of fashing,
bright blue Ink on yellow paper would be
128+ 64+ (1 x8)+6=206,

With this routine you can change the
attributes of the whole 24-line screen.

Aur, Up Scroll: this routine, listing 15,
allows you to scroll up the attributes for a box
height a, width b, and top lefi-hand corner
at a point ¢,d. The bottom line of the box is
replaced with an attribute of value Y — see
Attr Fill for how to calculate Y
POKE X+In POKE X+3.d POKE X+4,c
POKE X+6,b POKE X+7.a

Aur Down Scroll: listing 16 scrolls down
replacing the top line of the box with the new
attribute, The Pokes are the same as for the
previous routine.

Antr Left Scroll: as listing 16 but scrolls left
replacing the rightmost column of the box
with either a new attribute — for this Poke
X+ 36,0 — or with what was previously in the
leftmost column of the box — for this Poke
X+36, 26 — This last effect, wrap-around,
allows this routine to be used fully with the
one character left scroll routine given above.
See listing 17.

Atr Right Scroll: the routine shown in
listing 18 scrolls right, replacing the leftmost
column of the box with either a new attribute

R T e

— for this Poke X +43, 0 — or with what was
previously in the rightmost column of the box
— for this Poke X+43, 26. This last effect
allows this routine to be used fully with the
one character right scroll given previously.
The next three routines allow you to store
screens currently being displayed in spare
memory and then recall them on to the display
either making them swap memory position
with the screen currently being displayed, or
Overprinting them on to the current display.
To store screens you must firstly Clear some
memory space so you can store the screens
there. each screen — with attributes — is 6,912
bytes long so this much space is required for

_each screen,

The memory location of RAMtop — the last
byte of the computer’s memory — can be
found by using Print — Peek 237304256 X
Peek 23731. If this number is W then W-QX
6912 — where Q is the number of screens 10
be stored — will tell you the address to Clear
RAMtop to — sec manual page 168. You must
have cleared this space or the routines will not
function correctly.,

If you only have 16K of memory then space
exists for storing only one screen so Clear
25685 is all you need to use. In order that the
routines know where in the memory a screen
is to be fetched from or sent to you must do
the following for all the routines:

POKE X + |, W-INT {W/256)
POKE X +2 INT (W/256)
If you have 48K and you wish to store more
than one screen then it might be advisable 1o
leave a gap of a few bytes in between screens
s0 as to lower the risk of one screen running
over on to another by accident.

If yvou are using the RAMtop method for
storing the machine-code routines then be
extra careful, or you will end up ruining the
routines and crashing the computer. Make
sure you take into account the length of the
routines when deciding where you Clear
RAMuop to.

Store Screen: This replaces the curremt
display with one already in the memory. See
listing 19.

Swap Screens: This routine swaps the
current display with one higher up in the
memory so that the screen that was being
displayed is stored in the memory and the
screen that was in the memory is now

—
displayed. See listing 20.

Over Print Screens: This overprints a screen
from higher up in the memory on to the
current display. The old display is lost in its
original form — it is not stored anywhere by
this routine before it is altered — but the
screen used to Print Over the old display still
remains intact higher up in the memory. The
attributes are not changed by this routine so
after the routine has been used the attributes
being displayed are those of the old display.
See listing 21.

Renumber: this routine, listing 22, instantly
renumbers all the line numbers of your
program starting the first line at a specified
value and increasing this value by a specified
amount as it renumbers the rest of the lines.
Note that this does not change the Gotos and
Gosubs so you will have to alter these
manually. If the first line is renumbered L and
the value by which L is increased is M then:

POKE X +5, M -INT{M/256)
POKE X+ ( INTIM/256)
POKE X +8, L -INT(L/256)
POKE X +9, INT(L/256)

For fun you might try renumbering all lines 0
or try using a starting value greater than 9999,

The uses of these routines are many and
varied, limited only by the imagination of the
user. For example, the left and right scrolls
with wrap-around may be used 1o create a
constantly moving background for a space
game. Any of the scrolling routines may be
used to clear all or part of the screen in a novel
way.

The Ink and Paper changing routines may
be used to create a surprise effect by first
drawing a picture on the sereen using the same
Ink and Paper colour and then altering either
so that the picture appears instantly. Animated
cartoon effects are possible using the screen
swapping routines and stunning explosion
effects may be simulated by using the Invert
Screen routine repeatedly — in a loop. The list
i endless and these are just a few broad
guidelines that you can experiment with and
doubtless improve on.

Just as a bit of fun try the following Poke
next fime you have a program in your
Spectrum, Poke 23606, 8. This makes the
computer speak Russian — nearly. Poke
23606,0 restores normality.

Program 1, Hexlpader

LREh, -jEnsuen et 23008 10
hnld l.hi L] - L]
g*FEEﬂ 20828 +E56#FELT

ﬁ:ﬁ
ag FOR n=a TO 3+300. READ a8
1% LET A =CODE ag-48-(3Ps{ap>"E
o i) LET w=CODE agi2) -4D=-1209% 169
u:n_-. of S |
29 PORE n, . Xeif+y: HEXT 0
RANTOP seihod vsers change
Line 8 1lo:
B CLERR »: LET aex

where x 135 the Iﬂdl’lll Lthey neEed
to move RAMNTOP

Program 2, Start of line finder.

QOB >REHM start of Line finder
g;: LET a=PEEK 238I5:28506+PCEK 2
:gggnl_:l._a : PRINT “LINE MNO." " RDD

830 IF PEEN (a+4) «>234 THEN 3TO

Tbm PRINT PEEK a#2B8+PEEK (3 #1)
LET 2=2+d4+PEFK (a+2) +298+PE

EKE [(3+3)

SBED GO TO 903D

Listing 2.

180 :RAEM HI-RES SCROLL
102 DATR® “1- “23- ~4@" , "D6" "0
an, Mg RE, "h" S o T

'ﬁ“ﬂ‘m u:" 'F 2o it
5.‘] : :h io™ s be
=l ]

3"
o4 nnrn r ey b e
i c “ e

L o ar "u: "&n

: iugnf? LT SRR
alggazfrgcucl P L,
L hi:’"ﬁ;i h"*"ht 1"“-‘1&‘1"3 R
ol 1 Camii

Listing 3.

1800 "uﬂf;ﬂ’%uﬁw" SCROLL

a:_.ug{gn‘rnannx iu ? mg‘?:i;g&:‘;ﬂ
h ﬁ-l ”il" . o

fn** i § gazh a1, "7e

b t._r ‘."I‘" h .El..'...i.-'--'

, *

-....h
li

,’u‘u l.

ra,i:

ill
v
i
1

I:I-Mﬂ‘ l:l

r- w g
- :I.&“
ﬁ

“hE .i' ir- “ed"
in" =ga el =ha"

fb in ?“ 67 &7
uir;}a:.;:sg.-;*b;: ~50 & 11 é"ﬁr
Su” **inz,"‘u." “.‘.’::“&‘in ib hE:

feontinued on page 83)
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ANIROG Computers

VALUE FOR MONEY SOFTWARE BY ANIRDG. FOR VIC-20

Our packs of seven games contain 8 balanced mixture of action packed
arcace styls, board and adventune games. All ame in Hi-res Graphics for
ynexpanded VIC and offer exceptional value for money ot onty £6

PACK OF SEVEN IVOL 1) — PACK OF SEVEN (VOL 2) -

TINY TOTS SEVEN - Games for young children. Bright colowr graphics
and exciting sound effects are special features of these specially written
RO T ST

PUZZLE — ADVENTURE DRACULAR (3K EXP)
The Count is resting, find the thi ings you nised 10 do the deed. Afper
sundown which is soon 2

ARCADE MACHINE CODE PROGRAMS: (FOR STU VIC-20)

SPACE RESCUE A balt of orbiting astoroids has trapped your crew. To
rescue them you must plot the shutthe to the planet surface and beam
them up one at a time, fusl s imited t0o! J5/Keys

CRAWLER Cennpedes in the mushroom gardon move o o TanTashic spedd

thay musl be destroyed. Mushroam planting flaas will box you in! Warch
out for spidors! Shoot fast to sunave J5

CAVERN FIGHTER An exciting versson of scrambie many hazands in a
randon course, Fusl shortages will of course add o your proldeins. JS

NEWMULTI SCREEN GAMES.
Coming next month 16K games for the Vic-20 with full graphics and sound
F‘HAH:L-HH TOME; ZOKS KINGDOM; and SPACE ADVENTURE XNENOS

ALL ANIROG TITLES ARE ONLY £6 EACH

TWO OR MORE ITEMS 7.5% DISCOUNT. 5 ITEMS -
£1.00 EXTRA DISCOUNT. ANY MIX OF BOOKS OR
SOFTWARE ACCEPTED

Mall Ordor 26 Balcombe Gardans,
Fayment by cheéque nﬁ Horlay, Surrey.
P.O. or Visa B Horley (029 34) 2007/6083

ONE STOP SHOP FOR SOFTWARE AND BOOKS
SPECTRUM VIC 20 ZX81-C-64 DRAGON 32

Full r of sfotware by leading software housées in the country.

BUG B . QUICK SILVA. RABBIT, AUDIOGENIC, ARCTIC, A.S.K.,
SILVER SOFT. ROMIC, J K. GREY PROGRAMME POWER,
LLAMASOFT, SOFTEK, VIDEO SOFTWARE, COMMODORE.
DRAGON, and many othars

Huge wedecton of compuie’ books Massrve stock of books shd software. Despatoh within
48 hivurs of recept ol oroes

SEND 5.A.E. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE.

VIC-20 NEW RELEASE FROGGER,
Help our frogs cross the motorway. Then
negotiate the river with the floating logs,
Turtles, alligators to the safty of his hole.
There are PERKS!

F*j‘ Persore! Shannprs Welcome 2t
] CO-OP CRAWLEY

SIR Computers Ltd.

Agents for Acorn and Torch Computers

BBC Microcomputers

Modal A. .. ... L T e e o T o e £299.00
Model A + 2K RAM . ..... T T et
Model B. . s Ce e o - F 1
Model B + Dm: mmﬂnnﬂ ........................ £479.00
BBC Eompatihla TEAC Disc drives
Single disc drive . . AT e TR
el WL R L R RS NN £459.00

Torch Disc unit
This 5 @ complate package including a £-B0 processor, B4K
RAM, Dual disc drive and the CP/N operating system — fully
compatible with all existing CP/M software. Requires a disc-
upgraded BBC Model B.
Torch disc pack. b R L voaaas£1,148.00

All prices are inclusive of VAT

SIR Computers Ltd.
38 Dan-y-Coed Road, Cyncoed, Cardiff
Tel: (0222) 759015

BICTROM =2 RN s s i i e s o el e a' £149.50
BEROM + 1ZKRAM . ....ccvvvriiinesnsanssbans=E17900
1IZEROM 4+ 12K BAM . .. ovovnsivssnnnsssnssisris £199.00
16K ROM + 12ZKRAM .............. R .- 1 1 1
1T.8APowersupply ....oo00.s ] )
TR T e e e R e S £345.00

please add £7.50 for interlink delivery of BBC
Computers & Disk Drives

82
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S0 butes Ln

o2z 08TR_ ge. tib:

iﬂ e iﬁ" g '"'5': .-
Sav, =a7%, i, var> =ieS] .
e l|24ll liciit lld 1!1 lhiali .-tt“‘.“t?
Lm'mg 1o

1@ >REHM THNK CHANGE
25 bytes Lon
182 DATA "3a", "ag" »

» "R,V
?__ ta2lt, tee” '53 T2 T BEY, TR, "'J:‘E'
EG _é va-: "-?E L - “EE‘"“ wl fB\.. “h
-?. g 3--}”1“--‘* -.'-B-bdlncl-u-'- 10";";2
E
LJ.s:mg 11

188 >REM PAPER CHRANGE
31 butes Lon

1&2 E'HTH llSEtt B cb“;“E?"J =
b, “B7" ,"chb" , "Ry 'EE","EB",'E?"
o 1 Sl EB",R 55' "6 - i ot el
BEJ!‘. EB..J --?E e .EEE.- L c?d!{ileil‘.il??
Eg‘EE,iEI i fﬂ“ ‘ea1” P TR TR
l.:ﬂmg Iz,

1@ >REM FLASH ON-OFF

17 butes Lon

:_I.ﬂﬂ‘ DRATA "21","9 - - N - e
-3 L L1 :5 I-'IHE L L Eﬂ" -u.cbu (1] fﬁ“ -.23--

L} 1'“" L rb 4-c1 "1H“ fE Ll LE gu

Lm'n
&a *REM BRIGHT ON-OFF
17 butes Leng

igd2 DATA "21', et , "uet
au L1 5“ --aﬁlt lfaﬂn chu . ulﬁ ﬂh
iai. b‘“ 0 1!'. 1.i-,| h L] :‘Ur

fmnng 14,
IJIB}EEH ATTR FILL

pUtes Long
l@2 I}FITFI “SE" “EHI-“ 'B.‘L'” "BB“

(continued from page 81} Listing T, ,.,.' T e
182 *REH MEMORY LEFT R T N AW TR T, TS
14 butes Lon s ca
1@2 DATA “21","e9", """, 39", Le maﬁ
q" _5b 55" ey Ay Rd EE" 1B >REM HTTR WP
Gzt afinesn g | A0
199 )>REM HI-RES LEFT SCROLL @7, M S eer , rAS | mRav indggt ko
32 bytes tong PR LN PRS- S L
182 DETH 23" . . "aa” ,"480".. ""ag" E = o 19, xe Fa " 447, T84 23 .10
B“ x “l:Eu -_. mﬁ'”.ﬁ“l.’“;“?ﬁ. ";"CE p‘.-a?rl li-.-l fd“
||—??'--+ .'EE","?‘E"J"fb";ui?“; ??lv}li liaa: DHTH "ﬂl“,-'ﬁ-E",'@E”, P‘L.Sr {..@
Bt de, mAb T, het  EbT 7 G767, 700" "ab, "dS", nes, 11", “ha"
nt-.i--Ena.! --1@ijllfl‘ft‘llaali’ilclll lllali} i;ﬂa::a;%alt";dlv-iéesii'a,Ed--".-b.ehr‘.dl
e e A%, rdat vt vhme gt g - fq
Lﬁms - '.‘.3‘ !r"??l‘i L] 23.. s 1“" aé '3 s W am
10@>REH HI-RES RIGHT SCROLL Listing 16. ¢ j SRS
sop SECRVLEL IOV o npenoc  16SamEn arTe oo
©l558° ébgs' 1r"ch"t"5 T %“g OATR_"Je " 2f 01", 00", "0
%a-ﬂé;aﬁ::l-f.ﬂal: "Z“"é l'b:: ..Ef:: "'"?7 n 1-1 ?EEEH7BEE"BE?‘1“¢?‘H f ::?_g.ﬁ?"
wggn  mggue ¢ 3 b™, &1, 10 éa '194f"19" npodatirset 60", "o
L“’rwﬁ L] L L L1 [
16e REM 1 CHR. LEFT SCROLL ies DATA “da™, 23", 18", "rd", “e
butes tnn 1" e 55 95 s QG , "4, "dE"
102 DATA® “@8, " e L e 35" 11 “9 M M T
g“-“‘t_’E l‘llpqli :5_!‘!-! l“:" w ‘It- I'!! 52 di EE Ed‘” b'E” I‘El‘ .dl
= "6“""' a""‘ “bﬂ“ éb“ tl X s wh LT # ¥
Baiu - "éa 1] - e 4 u i: e P e 1 inf. il? iaﬁ nmn "?ﬂ" ) ko 19“ ] "E-u:_l“ [ ) r ;. 4‘
;-:"‘ -i*:?gl‘ ?--J-;??"J'*Eb‘l; e 1a‘! ’..ff.‘)‘. tg‘~
sting isting 17.
A@sREM 1 CHR. RIGHT SCROLL 108 :REM ATTR LEFT
3= a“t;g -tnl-n LT T LU e " =2 bgles Loh
g ey uby S "Esﬁlu ""1f§ B i L
L i - 3 o T ) F .., BB 11 E‘E" & 13" "Ei" vdrFrT e
éh'::a"é .d EE < ui Z?u fE e -dsu é aau ta"t -
h’"cg“ :1 a rﬂ ‘S.gni;ia::a;rdn --4_1n ..64_-- éan . i
Listing 8 ie4 DATA “a2",."fa1v, ¢S5, 06", "
1Eﬂ}§gHbI¥UEHI SCREEN 2" ,"4b" ,"Bd", 'dE‘ éﬁ‘: P "di" "'13g
H ES Dn lldsll IlEBIi (1Y dll L 3] ha L] L] e L] L1 2 e
102 DATA "21“, 00", 40", "86",=1 3§15 -5a% who T igh éli?"éiﬁf“iﬁ
3“ (1] 5"- u. ﬁtt (1] alln L1 e“; L1 ell ll? r'“ -u.-II "E‘QH - q-cgu
?‘?. géali ia e w ig"‘ ‘Icl.‘ i e ia.l"‘ lf-sm!w Jﬂ.-
E%wg ¢ 100>REM ATTR T;ﬁHT
ytes on
10@>REM SCREEN FILL P S e

EBII Itiall “-E‘:.“
& .t

@ s
» L] is‘::"I L] rsib.'-u%arl E“ - 2
83", "d¢, ~as", i1“ wbos het s vba

104 DATA "19","10",“fd", 41", "2
:3!! l‘ie!l‘ "‘d"_a.‘ldl (”4-_'}"'..941“-' f:_“

e 5 - 'ﬁﬂ","ﬂﬂ", 4b"J"Bd“1“d5”;

Ei: :‘**1:.;..16.';.-dsl. '.Eb.' "Edl.;"ha

. a .E ‘.*.‘.11‘J.‘éa““aa“.‘l&?‘-lﬂ
g‘-ld“} &2“1 dl 1." 'CI“,'IE e 'E_!",-'f
Listing 19,

IBGH>REM STORE SUREEN

i2 bgtes Long

ig2 DATA "11* ., 32" ,"64",“P1"_."@
B::J '!“:al!..'l ﬂ'l" -‘6'“" illb!!.'lledli‘ .beq
s CW
Listing 20.

188>REH SUWUHF SCREENS

28 butes Long

182 DATA "1i1i","32" ., 64", "21".,"0
ah ”‘.'B" -.EE" -n 15 :5.. ;“BEF" z BB.
s $e et b SniPly 7 SO I Sl
gE:, 27 whatouiane it uialtigg

PR - § 13" *td","fg“

QUER FPRINT SCREENS
bu4tes Lon

...I..'E“" nu;11.‘ i; :. c;q‘ !: ;g L2 ] é;ﬂ
- 5 -
i"l‘t‘:i-.f- - I.IH “??‘rg"?i-.j .'iE‘.J e
na'iE a"- !l‘ia'l L fﬁ“ l’lcll. 4 .-1'“'. 2 T rg
Listing 22.

108 REM REHUHL&EH

=8 bytes ong

182 l.rfTH .tu"_, Eb1;..53.h.f'5c"‘rna
1AV, "@a" ,,"eld, 1", "E64 e, "dS
IIHEEH "E‘d“,"éb“’,"4b",“5f",“a r'"-"il
ed“a”ga“ .El.n}..dluq’.-.I:Eu.‘q‘u_cs..‘--p-l?a
:- - ---:3-- 2 l-?3|v ? +!-E.3ll p I.d"E L1} ! -123&- : I.d-E'-. £

257", "B9™ , "eb”, "c1", 60", ‘eb™, "]
SR R “
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ATOM BASIC CONDENSER ur ABC can perform
all the compacion functivas aud ranove
Rems, spaces, uinecessiny brackess, and
variables from Nexo commuauds. aAll
commands may be coaverted o then shoie
form version and program lines concaienaied
to produce lines of up w 254 characiers in
length, All of these lunucdons are menu
selectable and are progianived o ABC. a0
the stary of the sun.

If you now look ai the listng you will sce the
ABC itself 1s compacied. When you ype the
program in you will have t0 break the longy
lines down o (wo o moie shotier oues
Enter the program into the upper lext space
using shou-foi o comumands duoaghow.

Now type Ruii, theu Esc and Fring &1, aud
enter the machine code lisied in figure 2. You
can now use ABUC in the upper ext space, but
if you want to be able to usc il in eithes texi
space you will now have to copy cach rouiime
into lower text space and compact it using
ABC.

Store each routine vn tape, and when dhey
are all compacied, assemible them imo ooe
program in the lower text space Again ype
Run then Esc and Primt &L. T'hen cuier the |
machine code listed m figure 2. It you wied
compaciing the machune code you will alicady
have found owl that i 18 nol advisable. Vnce
you have doue this ABC. is compleie

ABC may be loaded fiom wpe imo ciiher
text space. IF u is loaded iuto the lower texi
space starimg ar #2900 @ will almosi
completely fili the availuble RAM and the
value of Top will be # 3BFB. This means tha
if you see any of the nverted | @) markers o
preserve line numbers referenced by Goto,
Gosub and similar comumands, the mtepeter
will generate an “'out-obmemory” error
error 30 — because it 18 rying 1o dimension an
array element in non-existent RAM locations
above # 3BFF.

L-1 =EA

L - Ad

L+1=80THEN: ASO0BSB80 CRFO 0B 80
8D 02 BO B3 91 80 COFF FO 1B CB LB
DO FO E6 81 B1 80 C6 81 88 91 B0 E6
BICBCBAC DO3B EAEA 20 FEBA
88 60 22 0D FF

Figure 2. Machine code (o be emtered from

L-1 onward.

— - -

There are two simple solutions to this
problem: first the program cduld be *Loaded
into the lower text space starting ar # 2800

‘LOAD ABC 'ZB00

The second solution is 1o change the
parameter A in line 30 of the program. A holds
the base-address of the array and is normally
sct 10 Top. This can be changed to store the
array anywheie w wanwy. Il may be se w
# 2800, when the array will be stored in the

bottom part of che lower (ext space, or (o #
8100 when the arvay wili use the lower half of
the screen,or (o #® 2920 which wili cause the
array to be stored inside ABC uselt.

If you choose the lawer option you will, of
course, be overwriting part of ABC — the
menu — which will have already been finished
with by the time the array is set up. You will
not afierwards be able 10 Run the program
again without reloading i

This problem does not occur if ABC is |
loaded into the upper text space where more |

B4 YOUR COMFUTEH. FEBRUARY 189583

ABC

Slim down those outsize programs to fit your
memory with David Berry s Atom Basic

Condenser routine — ABC.

RAM 15 available above the program. So load
ABC into your chosen text space with the
Load conunand:
LOAD ABC 2900
‘LUAD ABC 2800
"LUAD ABLC 8200
Next load the nuget program, that is, the
program to be reformed. and mark any lines
referenced by Goto, Gosub and simila
commands with the dummy lable |@|
inverted @ 1 have used a linc on either side of
a character 10 show that it is inverted
0320 GU T 0800
400! @ | REM This line number will be saved
I'hese line numbers will be the ouly ones
preserved alter processing is complete all
others will be renumbered Any number of
|@] labels may be used and ABC removes
them after processing.

Now poimt the inmerpreter w ABUC by
changing the contents of location 18
‘B =% 28
718 = ¥ Be
Io execute ABC (ype Run, Immeditely

after the run starts the menu 15 printed. |he
avuilable options are:
| Short - form commands
N Remove variable from rexi
1P Hl}umﬂ: au ﬂdluill.hlﬁ-.ﬁ
|R] Bemove ali Rem statemenis
|S| Remove ali spaces
|W| Wirap ali Basic lines
1 he capital letters are inveried characters
Ihe pyogiamn ihen asks you w lupul a
commmand soiog. Lhis 15 made ap of one v
more menu selecions — inverted capital
letters: these are the actual labels used 10
control the program jumps — entered immedi-
ately after one another.
ICIN|S
5
|CiN|P|RIS{'W
ABU then promprs tor the most significam

COMPACT
BASIC:
CASY AS

byte ~ MSB — of the target program address
For example in & progiam @t 2900 the MSH 1
#29 and in @ progiam gt 8200 the MSB s
® 52

Note that these are MSBs of the target
program, not ABC

Ali command-siring entries are  verified
ABC will not accept any entry which is not
one of the inverted lewers (CIN|PIR|S|W| If
an incorrect entry 15 made the command sinng
is prinled, the incorect entiy indicated, and a
correcion requested  Luring s ool iecion
phase you may enier an mvesied | B whichisa
dummy activity — B=blank — and can thos
be used to eliminare an entry if required

ABC also contains an error-trapping routine
which ensures that il any run-time errors
occur the arger progrum 15 nov icft i @ semp
provessed staic

At the start ol cach routine the bell 1s rung
If any key 15 pressed immediately after the bell,
that routine is skipped. 1 o key 15 prossed the
SChVILY coniiuues after J shot patisc

ABC s of modulir construction. Unce the
commund sinng 15 enfered, processing s
eflected by a series of culls w subrounines, 'l be
actual subiounmes called, ana e oirder ol
therr walls, s conuolied by the Commuand
string calered. T'wo routines are alwiays called
the minabsing routine and (he (erminatng
routine. and these take of  the
huua-l_'b'.-;i:rulg

I'he tnmnulising routine changes all the line
numbers in the wigel progium o Zeiv, slore
any line numbers marked with the dummy
label inverted |@| and repluces spaces in For,
Until and If statements — that are necessary
for their correct imerpretation —  with
inverred blanks — ASCIL # 80

'his shore-foom rounme S
Basic commands wirh then

(R} =

replaces all
sfore ovm



i
I a
11143

(FHITS
=1
My
For,
52Ty
vith

s all

YYD

version. For example Print is replaced by P;
Input by In.; FUntil by FU.; Gosub by GOS
etc. Over 40 commands are processed by this
routine which also displays the command
being changed

The control variable in 2 For-Next loop |

need not be included in the Next command
The Next variable = N = rourine removes all
such varnables from Next and N. commands
The remove-parenthesis — P = routine
removes sets of brackets which do nor enclose
one of the following
18 &' - F =213
Note thar the list does not include the hash
symbol. 1.eaving this out creates a problem
only when assembler instructions of the
following form are used
STA (# 80)Y
The remarks routine — R — removes all
Rem statements, whatever their form:
10 REM All of this line will be removed
20|A'REM The ling number and label will
be left

30 A=3:REM The statement A=3 wil be
left

The spaces routine — 5 — removes all
remamning spaces within the program. Spaces
necessary  for correct interpretation are
exchanged by the initialising routine for
| inverted blanks and are thus not affected by
| this routine

The line-wrap routine -~ W -~ makes use of
rhe fact that while the length of lines of Basic
text in a program is normally limited by the
size of the input buffer to 64 characters, the
interpreter can handle lines of up o 254

| characters. This routine generates lines of up
to the maximum allowable lengrh.

The routine checks for If, Rem and End
commands in the preceding line, and for labels
in the current line, and will not remove rhe

| line number if any of these are present

You should note that, once this routine has
been run. the Arom’s Editor will be unable ro
change new program lines which are longer
than 63 characters, so0 make sure your rarget

program is thoroughly tested out after all

gre armaE
o i A — YT
ki - amE ey B jms s
L
l 5 1
- - Wy Frw 3
|
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: | SE i
i
= N il
= - = = " - = —cam ey em
- i
= m -
AT U T i .l
|
e T
sEA & e T
SEESALIS PEV-ITETEINGT ©
P
]
ey i
us B S78. 1 IFTERSL AFER,
' o erig F Tl .8
o e
-
A e m? - -
T o
MR TAET apmees - =y, o = = ., =
* RENOVE ALL 401304 TESE0: Dnlil,, B
HE - U = Ny
wmae mees wem o ¥ " i 9 i 8 TETal ™ B =
3 L1 IvTEL 2L B0 TE1 3 FL 0 - 12w lE - s Tt R | o L R
o -
-
i
£FF (P07
PERPITTED D08 ARE
. BER =

other operations are complete, before vou use
this routine
The terminating routine — T — completes
the processing by removing all inverted |@|
labels. replacing inverted blanks with spaces
and renumbering the entire target program,
1aking aceount of my lines previously marked
with inverted |@| markers. The following
example indirates the numbering sequence
used. First, before processing:
10 REM example

20 INPUIT A:(GOSIIR (A

30 IF A =3 GOTO 50

40 PRINT A:END

S0{@IPRINT “A=3"END

60 Al RETURN
The vertical lines indicate inverted characters.
After processing

1IN.A;GOS |Al;IFA - 3 G.50

2P AE

50P. ‘A=3 |E

51 AR (]
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ELECTRONICS

New Books Naw Softwara]

For DRAGON 32 and TANDY TRS 80

Colour computer graphics
Colour compuder Sanghook

AN books complete with adustments for DRAGON 32 - ELMAY mxchusie

Ilﬂﬁhﬂhﬂrﬂ p. 0y 1o max £1.50 per ander

——— — —

New Solftware for DRAGON 32-
DRAGONWORD word pro-essng program
DATABASE (500 card index)

HOME ACCOUNTS

“Towers ol Hanoi™ game

£1795

£19.95

£1995
sy € 495
Send kor ot it of Sther games

“RAINBOW"” magazine - a Fabulous monthly magaring
for all TRS - B0 and DRAGON 32 colour computer users
Send 01 95 (phes large 26p 100 )1er tample copy.

colour romputens
-
101 program tips & tricks b 1585
55 programs homie) s hool /ol fice .45
55 MDRE programs home/schonl ioMce 745

YOUR MISSION

To penatrate the Witches Defences, Entér
her Coavern and Dastroy hor wicked Heart

THE ‘WITCHES DEFENCES

STALARMITES AND STALACTITES which grow across your path
By 3 pay through with your Lazer Cannon (b t-bénare - & surprise
s in stors fore youl)

VOLCANOES 1o get past alve — if you canl — an ever incrassing
smount of white o1 Larva 1o avoid the closer yvou get to the witches
arvern,

VAMPIRE BATS that cling 1o your ship, making your controks sluggish
anu ety T oo are not carefull drogging you dovwn 10 your
dasitr ustior

CAVE-INS rtheuld you hit the side of the cive with your Larer
or Bomb, part af the roof will cave-n on you — thé gieater the
landsiides 10 avoid sach time!

THE NEARFR you gt to the Witches Cavern, the mare of her Dafahoes
she will throw a8t you 8t once, Should you survive all of them (rughly
unlikaky) hen you must contend with the Witch hessalf| Svosd being
turnad 1o stone by her spells while sttempting 1o destroy hr wicksd
Hixar 1!

Carnan

*1 or 2 Players
* Written antirely in Machine Code " Mystery Score positions to bomb

Send Cash, cheque, Acoess or Viea Gard N Ask Sor our *Hall of Fame *'5 Skill Level
New FREE pocket bocture. Trade snquanes welcome amytime DESTINED TO BECOME A CLASSIC)
ELXAN ELECTRONICS
FREEPOST. 28 Bury New fload Prestwich a.tlm-;nu MZ5 L o telephane AND ONLY £5.95
061-788 7613 (24% sarvicel. See Isd i so Preate 2582022 # THE SOFTWARE FARM #
CRAIGO FARM, BOTANY BAY, TINTERN, GWENT
=_ - — — —
Why should games players have all the fun?
SUPERPLAN FROM SPECTRUM
24 LINE INPUT/OUTPUT PORT ..ovevvrrnrnsemrnssnssssos £18.95
VlDEO SO FTWARE LTD imotherboard not required)
MOTHERBOARD — SIXSLOTS .......ccevvvvnnnn......£26.50
For 4BK ZX Spectrum MOTHERBOARD PCB ONLY...........ccovicvvniinnnnns E 650
We take ZX computers seriously SPECTRUM 2BWAY CONNECTOR...........ccvnvnee. £ 32
MALE CONNECTOR .. o L W g B 1
Serious software which you will enjoy using 34 WAY RIBBON CABLE .. .....per metre £ 1,80
With SUPERPLAN vou can put ®Machine coded scrolling with Z2X81
your ZX Specirum 10 Serous use user vasinhle windows
in the home, schoel, cluk or small ®Binary coded decimal arithmetic 40 KEY KEYBOARD .. ... £20.00
S (BCD) SPARE KEYS .. eachf 0.25
Create and update an analyss ®Yaat'e column width MOTHERBOARD - TWU SLGTS vainsinsae 1500
shest or sprencishast within the ®Up to 52 columns 24 LINE INPUT/OUTPUT PORT ....cocieiinianiinnnnnans £18.95
. Tn T @ Chart capacity exceads 40000 16K RAM PACK .............on..... T R ) £25.00
Sew the charton cometts, View GO DANEIOCROBREIS 5. 5. s asisinsssssiisinsviiihie £18.95
sl Dbl bl Bohlorly i el 15 23 WAY FEMALE CONNECTOR .........covvvvncvennn £ 250
B T e a3 T box-osonig unda MALE CONNECTOR ..o o€ 160
3 W T 3 L] ok M O J] =TSR PV ETEY WA e sesvassnrrrannEnnaney Nr m rﬂ »
V¥ e cobdvec advariebg e -SIUCERIESOOES < A% GETTING ACQUAINTED WITH YOUR ZX81..........£ 4.95
svailability ® Audit trall of all entries PROGRAMMING FOR REAL APPLICATIONS........£ 695
— REAL APPLICATIONS TAPE....ccoiaiicniiiainninrnenss £11.44
MASTERING MACHINECODE............c..covninnennns £ 7.50

€D VIDED

, SOFTWARE 1IMITED
Stone Lane, Kinver,
Stourbridge,
West Midlands.
Tel: 038-483 2462.

SAF for dats sheat

SUPERPLAN. The complete do-it-
yoiursell analyss chart genoraton
and proceasor £

SUPERPACK 1. Four 1eady-made
charts for business - sples
daybook, purchase daybook, cash
book and patty cish book
Complate «ith SUPERPLAN
processor but without the

penerator €.

Cazh with ordér for emmediate dalivery. Prices include VAT, P B P.

Prices are for built items, Postage 40p under £4.00.
Expart postage (surface) £1.80. Send SAE for full catalogue.
Cash with order or ACCESS

e — ——

DEPFT,. ¥CI

REDDITCH ELECTRONICS

21 FERNEY HILL AVENUE,
REDDITCH WOHCS B97 4RU

——— e}
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e
games -~~~/
for your Spectrum #
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Sorcerer’s Castie £5.50

New from Mikro-Gen - takes you into a world of magic and mystery.
Graphical position and a host of options with this exciting adventure
games lof the 48K Spectium

Scramble £5.50

High-speed arcade gama - the fastes! available Thrust, altitude, fire
and bomb controls. For 16K or 48K Spectrum

Masterchess £6.95

Tha program for the real player - a powerful, adventurous and
uﬂhﬁn.bh chass glmtl'ut the 48K Spectrum

- ’
—
-

]_};"n

S-mmbu ! Fru-un + P:mtmuu + ZX Cheas + Breakout + Space
Invaders + Asteroids + Tempest + 1K Gamespack + Debug
AN sppbed on cosantty with ey cond - €08 (TX Chens 08 50)

TP o P e O e W AT R OF DPOG R ) 00 O
Wb e e GG AR T D ] P P aAGTRC Ll o) Ciiea = e
e PO B [ T W TR N S A P Sl e

MIRGUTGEN

24 Agar Crescent Bracknell Berks RG12 2BK

(— 0600 W nascom
SPECTRUM

oentdre

Colossal Adventure: The classic main-
frame game "Adventure' with all of thek
original treasures and creatures plus X
70 extra rooms!

Adventure Quest: From the Great Forest;
up Orc Mountain; through caves, desert,
swamp, fire, lake and blea% muorland on
an epic quest to defeat Tyranny.

Dungeon Adventure: NEW! The dungeons of
the Demon Lord have survived His fall.
Can you acquire their treasures first?

Each Level 9 adventure is packed "'”H-N
puzzles and has over 200 individually
described locations - a game could take
weeks to complete! Only data and code
compaction allow us to pra\ridﬁa much.

Each adventure requires 32K of memory &
costs £9.90 (including VAT and P&P).

Send order, descriving your computer, on
a SAE for full details to:

LEVEL 9 COMPUTING

Professionally Written and Produced
Software for the Home Computer

From M. E. Evans the author of the highly
acclaimed 3D MONSTER MAZE and

3D DEFENDER for the ZX81 comes TWO
GAMES FOR THE SPECTRUM

3D TUNNEL Available

(16K & 4BK versions on one tape) .
What lies down in the depths of the mld-Jan‘

more! You will have to avoid the walls -\
of the TUNNEL as it weaves up & g s )&_-ﬂ
down and side to side to find out. All i : ¥
i

¥ l‘,._‘_ 4
Can you ESCAPE from the maze | [
inhabited by 5 hunting Dinosaurs,
“One of the bast and most original
games we have seen for the

TUNNEL? Flying bats, leaping toads
spiders®, and rats® maybe. Perhaps -
in 3D of course (* not in 16K version)

ESCAPE iruns in 18K

= ,.,.. -.d

including a Pleranodon that soars over '\Eh ; *}
the maze to swoop down on you
SPECTRUM so far”" SINCLAIR USER
Trade snquines welcome at addrews belaw

NEW GENERATION SOFTWARE
FREEPOST (BS3433) Oidland Common, BRISTOL BS156 6BR
(no stamp required in UK)
or for INSTANT CREDIT CARD sales ring 01-930 9232
s.a.8, with enquiries pleasa,

Please send me ............off 3D TUNNEL ol ESCAPE,
at £4.95 each (inc p&p and VAT). | enclose cheque/P.0,

Mr/Mrs/Miss
Address

YCo

[_L:EEQ Hughenden Road, High Wycombe, Bucks )

OB jasii

MPACE ADVENTURE [Meds i] Mpchine Code - [ 11K
Cur Seut seliing gass for the Alee sow re-writien and
sntanied for (he BBL Iniriguing minturs of Spece
Inveders, aie and Adveniare All " ol =

WIDDLE RINCOOM [Mede Ti Beskc § Muchine Coss i
T Original real Uma sdvinturs shiB Gver BB rooms e Fied

snd axplore. Fight lor aveld'] the many differsny

menlers and relfieve the 18 irsadures af Hylas

Cronts from § differen) charactery and wesnsr ios

SPACE INVADIRE [Mode 3] Mechine Cade

Foul sction, full-fasture versies of iy pepulir gres
Cutalanding Righ resslutan [efeud graphics plus smond
REVERS] pngd COMOEOD |vpte %1 Machins ]
Retponss Lime under ore secomd Tor (he fiegl | bewsls
Vasy festures nclhading grapha Dosrd . probles sals e
et Both games are very sbeerbing sad haliesgeng

CAMES TAPE 1 [Mose §) Wachics Code
Mowing Wl Breskout, Seake snd Hunl ere fenl mmwieag
R Uil QEewd, very Codpurfl Thres gualily g

for the price of ore

MICRO AN [Mode 1] Mechire Code - | 128)
Fant mavwing, sscellent cslsr graphics =ith ssend

" NEW T PRO NORD [Werd Proceiser] Pechege oniy
Weillen = mocheoe ooy for 1peed ond veriafdity
Eeuy b wuie sdi Bl
#ln (oo waeful ood wl mam @ fewl editor
1. SRR, Bve. Capy ;-=-=¢'-.*-|r fabosEiing, g
mare fesiuw C [P i Prar o

rewn wiliting amd jwitifs
-

AN srpmrams SmnlE o5 Sully D0 Gaananea, A5
priEad BFe ecluslve, o safees Py sy Tes -I'l'!H'P“I]
R oemat B depe islei. SAR For Cotalegue

wollears alta avadsble. Spece bdventiues
imvidara, Air Sirike Only (6 ek, S8 for Setalls of
mir Tyl rangs

mj[o](m]{a]
C II'I_I_HE! ll EI[I][] ﬂ OmEE
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HILDERBAY

SPECTRUMSOFTWARE (4BK)

PAYROLL (50 employees, all tax codes, pay levels, NI
contributions; Hourly, weakly, monthly;, payslips, summary of
payments; Very easy to use; Amendments to employee details
very aasy right up to the last minute; Can also compute gross pay &
deductions from netpay), £25

STOCK CONTROL (typicaily 1500 stock lines: prints list of all
lines, or lines with given codes, or understocked lines: locate-by-
name/ add/delete stock line in under two seegnds; prints values of
stock. Program loads in one minute, data in less than three). £25

GOLD our best-selling adventure game, now available on the
Spectrum! £8

2X-81 SOFTWARE (16-48K)

BEAMSCAN. Computars bendsng momant and shaat force dagrama for 8 smply
supporied bessm with 1-88 point unidorm, and uniformiy tapered loads £25

TIME LEDGER forup to 1 7 employess, 200 clienis & gres iime-saver! [ 15
OPTIMAX. & powerlul bhasr optimgation piogram Upto 75 varables < = >
constraents [40

PAYROLL Similar to the Spectium verson, but 30 employees. 25

STOCK CONTROL about 400 stock bnes i 18K, 2000 n48K1 £25

CRITICAL PATH ANALYSIS. Enter & solve SO0-actrity network i 16K Eda
durations & costs. & repeat. £158

BUDGET. Keeps track of experaes & compares them with budget 50 headings, 12
monthe (il or 12 categones (1) €15 for budget | & 1) [ togethier)

FINANCIAL PACK | Contains thies programs MORTGAGE, LOAM VAT [8

GOLD. A taniaksing adventuie gama' [6

Do your programs load from tape first time, every
time? If not. you need...

{1} THE MICROCOMPUTERUSER'S BODOK OFTAPE
RECORDING by Hilderbay Ltd

Contents:

PART I {for everybody; the ‘how to’ part):
¥ How your system should work
#choosing a tape recorder
¥ testing and adjusting your tape recorder
speaning your recordar in 0ood
condition
%1he selection and care of tapes
% making raliable recordings
#*loading "difficult’ tapes
#useful accessories.

PART Il {more for enthusiasts; the ‘why' part).
¥ how a tape recorder works
#* computer cassetie interface waveforms
¥ stereo heads, azimuth angle arror
¥ miscellansous tape problams,

Price £3.15 incl postage; £2 90 from bookshops. Or ask for it at
your library

(2) TESTANDALIGNMENT CASSETTE: a precision accessory
which enables you to set up the azimuth angle of your cassatie
recorder head accurately using only a small screwdrniver! Azimuth
arror is one of the commonast causes of tape troublas. With full
instructions. £4.90

{(3) LOADING AID: if your recorder is basicaly OK, but you have
trouble getting the playback level right with tapes from different
sources, you neéed our Loading Aid! Also suitable for checking the
quality of tapes, detacting and (sometimes) compensating

for dropouts, etc. With full instructions and hints on tape use.
£E5.96

(4) TAPE RECORDER aligned and tested for computer use. A
simple, but satisfactory, machine. £22 +£2 postage
{All products suitable for most computers)

SPECIALTAPE OFFER!
Book +alignment cassette+ loading aid for £11.90!

Fraea program [(EX-B1 or Spectrum) with all orders of 2 or over postmarked
brafore 1 February!

Al prices include VAT Evorytheng poat fres undess stated otherwass COD orders 02
gntrp  AcCeas Orders sccepted by ielephone

Hilderbay Ltd

Profevwonsl Sofreare

B0 Parvownry

Rogents Park

London N1 7AA Sence 1579

Ted; 01485 105 T 22800 Wie Paree 20 v SXperence i COMDUted
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PASCAL FOR THE
ZX SPECTRUM

Hisoft are pleased th announce the availabiity of Hisolt Pascal 4
for the 48K ZX SPECTRUM,

No longer do you have o put up with the slow execution speed of
BASIC programs. Hisoft Pascal 4 produces programs that run
between 40 and 100 (yes 1001} times faster than the equivalent
programs written in ZX SPECTRUM BASIC. For example, a
program to sort a8 100 slement array of numbers into ascending
order takes 60 seconds in BASIC, while HP4 produces a program
which does tho same thing in 0.6 seconds!

NOW you and your children can learn to program in an efficient
and structured way by using Pascal. the favoured language In
schools and universities

NOW you can write games programs etc. which run as fast as you
need them to without having to resort to assembler o maching
code.

NOW you can use a language wihich requires mimimal re-leaming
when you move from your SPECTRUM 1o another computer:
Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailed in the Pascal User Manual and Report — by Kathleen
Jensen and Niklaus Wirth, the man who designad Pascal

Hisoft Pascal 4 is a professional piece of software designed by a
team who havie bean writing Pascal compilers for many yoars
you will find it 10 be powerful, flexible and very easy 10 use

To top it all, we are offering the packege (which includes a 60 page
manual), for a limited time, to 48K ZX SPECTRUM usors at an
INCREDIBLE pnice ol:

ONLY £25 INCLUSIVE

Write for more detads TODAY to:

ﬁ”"r—{j_miﬂl!ﬂl'T

60 Hallam Moor
Liden SWINDOM
N3 oLS

Tel. (0793) 26616 (Answering machine)

ZUCKMAN | FROGGER

ZX81 (16K) ZX81 (16K)
*ALL MACHINE CODE | *MOVING CARS,
(10K) LOGS, TURTLES

*FOUR INDEPENDENT
GHOSTS
*HIGH-SCORE "'HALL

*ALLIGATORS,
DIVING TURTLES
*FOUR 'SCREENS’ OF

OF FAME’ ACTION
*AUTHENTIC ARCADE | *ALL ARCADE
ACTION FEATURES
*TITLE/DISPLAY *ENTIRELY MACHINE
MODE CODE

ONLY £5.95 INC. P&P
v X DRAGON 32 SOFTWARE % “ow

ONLY £5.95 INC. P&P

MISSILECOMMAND. ........................ONLY f5.95
FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND
GRAPHICS DEMONSTRATOR........... ONLY £5.95

LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING

DJL SOFTWARE

DEPT YC, 9 TWEED CLOSE, SWINDON,
WILTS SN2 3PV

TRADE ENOLYRIES WELCOME



BBC COIOLR

You can put moving

graphics into real

perspective with

Michael Murray’s.

explanation of l
the colour

overlay.

Demanstration prograim,

20WDU 5 ‘REM Join the text and 9-aPhice cursors
J0VDUL19.0.4,9:,8:,0 'REM Baceground (colour B = blue
4QVDULS; 1:59,90.8:0 'REM Far Figure (colour 1) = sapenta
SVOUL9.2.3.0.8.8 (REH Hear ¢iSure (colour 23 = wellow
GBREM NHear Tifures + far figure (colou= 37 = yrliow. o dows not newd t0 De re
| =dafined

TVDULS.4.7,0:9.2 'REN ForeSround (colour 4 = uhite e ' . . £ th
BOVOU19,%.7,0,0.@ ‘REM Foreground + far Tigure (colour 51 = uhite THiIS 15 a detailed explanation of one of the
SOVOU19.6.7.9.0.2 'REM ForeSround + near Floure (colour 6 = white casiest ways to obtain moving graphics with
10BREM Fore@round + far & near Figures (colour T) & ynite, so doss not need to 1 '1
e re-def ined colour overiay.
1 IBREMEERE SET THE SCEME xxsaxs The Exclusive Or method is based on put-
AT I IGEES ) LA Arall the - Sangiround ting colours on the screen so that they are
L420RAN SP2, 992 Exclusive Ored — EOR — with the colour
150PLOTES, 700.8  there, that is, by using GCol3,—. In
160k (REM Start Bosition of the near F{iSure aifﬂd:' InEe, ‘-". ; L . b be
178 HX=@ REM Increment to move near figuse this case the logical colour number must
10@XFX=1279 'REN Start Position of the far figu~e considered as a binary value, for example:
198 Fxe=16 ‘REM Increment Lo move far Fligure T 0= 0000
PEOMOVE MM, 580 +REM Move to near Tigus~e start Point colour
210VOUZ23, 224, LFF . LFF ,LFF . LFF ,LFF, LFF ,LFF,LFF REH Re-celine CHES Z24) as the n colour 1=0001
ear TiQure. an oblond r2=0010
F2OCCOLY. 2/ VDU224 REM Print the near Tidure collou g_m”
ZICNOVE WFX, 600 ‘REM Move to the far figure start Point | CONORN
ZAPPROCTRIANGLE *REM Draw the far Tijure | etc., 1o
| mm::t MALN LOOP sExsrs colour 156=1111
gmﬂmﬁm 'REN Move the near Tloure To Exclusive Or two hin?r}' numh:ﬁ they
2BRPROCHOVEFRR «REN ::out the far figure must be compared bit by bit. If a bit in one
| mam;h FOLSE TREN Freas ERCARE So star number is | and the corresponding bit in the
| 3100EF PROCTRIAMGLE :REM Draw the Tar Figure other is 0 then the result will be 1, otherwise if
mﬁ“cgﬁ:l!;tg SUR colour. 1. Cmatencs ) both corresponding bits are 0 or both are 1 the
JABPLOTE1 , 100, -390 result will be 0. For example:
JIBENDPROC i |
JGODEF PROCMOVEMERR ‘REM Move the near Fifure h&g‘;:"’ “"c';“'r "1"1';’1"' de‘;;’“’
ITeCCOLI:2 *REM EOR colour 2 (wellow)
ABBHOVE ¥N%. 588 REM Mowve to the current Position 1010 10 o 7
IO wMNE MY REM Calculate the new Position —_— — = e
4900VDUZ224 'REM Eraas in the current Poaltion 1001 9 1010 10
41BM0VE KNX. 508 'REM Move to the ned Position
420V0U224 ‘REM Print in the new Position Thus colours 3 and 10 will produce colour 9
4HILM<4 OR MMXX1215 THEN MXspXx(=]) ‘REM Chanss direction at the sdie of © colours 13 and 7 will produce colour 10.
™ saserorRoc This principle may be extended to cover a
ASRDEF PROCMOVEFRR ‘REM Move the Far FiSure combination of as many colours as required.
AEBMOVE WFX, 580 "REM Move to the cu~rent Positiom For example:
ATFXexFX+FY 'REM Calculate the new Posiltion pie:
ABPPROCTRIANGLE ‘REM Erase from the current Position 1001 colour 9
490MOVE WP, E28 REM Move to the mew Position 1100 colour 12
SOOFROCTRIAMGLE "REM Draw in the new Position 101 1
SIQIF MFE31271 DR MFx<208 THEN FixeFiii=1) ‘REM Chanse direction at the edos of colour
the screen 0110 gives colour &
STMROPROC — {continued on next page)
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Program 1.

19MODES

20VDUS REM Join text and dearhics
IWCCOLA. 3 'RERM ECR
40¥=2 REM Set stac~t Fosition
SPMOVE M, 509

EOPRINT "R~

TOREFEAT

BRPROCHMOVE

=Thg 2 ol
colour 2 with backemound

SOUNTIL H>121% 'REM Ustil the #8004 oF tha dcredn Li Freichad

18BEHD
1100DEF PROCMOVE

{ 3BPRIHT A"

1EBPRINT™A
1 FRENDPROC

1Z0M0VE X. 3502 ‘REM Move %o the current Bosition of the cCharicter
REM Erase tihe craricter in the current Position
142xei+8 REM Calculates the new charactsr Position

158MOVE X. 302 ‘REM FMove to the naw Position

REM Print the charactes in the nird Poditios

{continued from previous page)

Note that the answer shows which bits are
set to | in only one of the colours:?

Program | shows how the EOR method
moves the letter A across the screen.

Layering of colours is best explained by
using an gsctual example, so consider the
following problem: there are to be two figures

which will appear on the background, one in |

the far distance which will be plotted, and one
in the near distance which will be printed. The
near figure must pass in front of the far figure,
and both figures must pass behind a fixed fore-
ground object.

As mentioned earlier it is convenient 1o use
colour 0 for the background, so this will be cur
starting point. For no particular reason we will
choose colour | for the far figure and colour 2
for the near figure, so we have:

background 0000 colour(
far figure 0001 colour 1
near future 0010 colour2

Applying the rules for EOR, if the two figures,

coincide we will get:

far and near figures 0011 colour 3
Since the near figure must appear in front,
colour 3 must be the same as colour 2. Now let
the foreground be colour 4 — another
arbitrary choice — and consider what happens
if either or both of the figures coincide with

\—electronicse——_/

b

the colour selected for the foreground.
foreground 0100 colourd

far figure and foreground 0101  colour 5

near figure and foreground 0110 colour 6

both figures and foreground 0111  colour 7
= Since the foreground colour must always be
the one to show, colours 4, 5, 6 and 7 must all
be the same as the foreground colour.

We now have four different layers of colour
and still have eight more colours that we can
use — in mode 2. Note that as the figures are
defined so far only four different colours will
be displayed, although we have used a total of
eight to obtain the layered effect.

The reason for using EOR is that applying a
colour using EOR has an on/off effect. If a
character is Printed or Plotred using EOR it
will appear on the screen, but if it is
Printed/Plotred again in the same place it will

disappear.
Example: background — colour6 0110
character - colour 3 0011
result —colour5 0101

Thus printing a character in colour 3 on a
background of colour 6 will result in the
character appearing as colour 5. Now if the
same character is printed again in the same
place using the original colour 3, the following
happens:

displayed character = colourd 0101

ZX Spectrum

ABACUS CONTROLLER

AVENGER '..-.x..'x‘.r.‘-'-}'?/" ¢
LT
g "

re-print character — colourd 0011
result = background — colour6 0110
This demonstrates that pnnting once

displays the character, and printing twice

restores the background,

It is usually beneficial 1o use colour 0 as the
main background colour since it will not
change the colour of anything Exclusive Ored

on to it, For example;

0000 0000
m 0101
1M o1m

Movement is simply achieved using the

following general procedures:

B Join the text/graphics cursors —
rather than plotting.

B Move to the start point.

W Print the character.
This gives a starting point and movement

can be obtained by:

B Move to the current character position.

B Print the character, i.e., erase that which is
glready there.

B Calculate the
position.

B Move to the new position.

B Print the character at the new position.
The routine in lines 4 to 8 may be written as

g procedure and called to move the character

whenever needed.

if printing

required new character

it -l‘-ﬂ HOURS

'\\.
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Developed to eliminate tedious swapping of plugs when

LOADING or SAVING programs on cassatte.

ZX SPECTRUM CONTROLLER: Sin switch salection of
SAVE, LOAD & AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.95

ZXB1 CONTROLLER: Single switch selection of TALK, SAVE,
CUE & LOAD modes. Built in microphone/speaker for fast and
reliable program naming and cueing. Price £9.96

All hmma in this acvertisemant can ba viewed before buving 8! the Bulter Micro
Ghop, London, and Jay Dee Communications, Waeter Street, Port Talbot.
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AVENGER: This all action arcade-style game written in
MACHINE CODE for the ZX Spectrum is fantasticl You are
flying over a8 mountainous planet terrain. Your mission is to
anack, using lasers and bombs, launch pads, buildings and
missile silos. Alien craft attack you with missiles: guided
missiles launched from the ground hunt you out. But what aver
you do don't hit the atomic powsr stations!! Continuous
display of time, score, shields and laser temperature. Five
lavels of play and high scores.

Price £4.96 inc. Also available for the ZX-81 (16K) at £4.95 inc.

Available at W_.H. Smiths

SPECTRUM GAMES PACK 1

D'EETHD"I"ER Listen to the beeps of the sonar to locate and destroy
the submarines before they sink the merchant ships.
s ICEBERG: Steer your icebreaker through thickening pack ice
1o pick Up SUrVivors
BATTLE: Destroy missile sites while avoiding mines

Al L Aeles and the computerisad snemy tanks
La:; ;n_m q__“ 7 e that aré out 1o gét you,

e | P g ANDROID Rescue the miners before
Drice of EA88 boc il UPIT RESUCE: they are trapped in the

flooding mines. » =&
186 St. Helens Ave, ;A
Swansea, W. Glam. f* _. ¥
Tel: (0792) 50282

- r
S
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TOP QUALITY MACHINE-CODE

PROGRAMS

vﬂd

Fruit Machma (F2K) £6.50 (Basic & M.C.J

Probably the best fruit machine implemantation on the mn-rl-'.r,ll

This program has it all .

HOLD, NUDGE, GAMBLE, moving
reels, realistic fruits and smmds.

i ——

jNEw {—

Mg

i

FOR THE

5606

MICROCOMPUTER

- :’
s MNEWW !

Alien Dropout (32K) £5.50

Arcade-style action continuing the high standards st by our
previous programs. Flying aliens which fire at you and explode as
they hit the ground

Galaxians (32K)

Fas! action version ol the
popular arcade game & lypes
il Galaxans (in 3w
formalions) swoop down
ncsvigually O &m ¢

bal SCrear

thrae 6 skill levals. hi-scCore

'-i:lh:"rr:il" bonus laser Dases

- I 11
ang mncreasng ouitoulty

superb sound eflects and

Qraphics

TRRR A

£6.50 Invaders (32K)

Superh version of the old

matras. 48 ma
rop DOMDS thal e

30
yyrop?
T L
FRERE
- B2}

-

1
¥
¥

£6.50

m with a few
W invaoers
Joe WO
WencEs ang 2 1yopes Ol
paceship fly over releasing

lassic arcade g

arge bombs which penelrals

LTaw

our delences, In

CLud a s
creasing gddiicully, l-score
iperb graphics and sound

Space Fighter (32K)

DUMmps, aslercuds I'k":i‘.r"iilll'll_]

aser cannon, smart bombs. M-
scorg, rankings. 6 skill levels mora
sound ellects

£6.50

maTme

lfl.l'lu "% 1: g in
difti

Centipede (32K)

Arcade-style game based Ancther incrediblo
upon leatures irom DEFENDER game fealurng mi
AND SCRAMBLE 5 Iypes of snails flies. soiders
menacing akens hire al you centipedes of
and may altempl! 10 ram you jr._“ hics and 5
Separale atlack phases, fuel levels, hi-gcore

Ity 85 1he gpiaers b
acltive and the n

CEEHTIFD B

CIEasing

& |

£6.50

ircade e

nutRroom9

and

se. Excellent
g, b 5K

¥ -

wshrooms incrogss:

We pay 25% royalties for high quality programs. -

Dealer enquiries welcome.

SUPERIOR
SOFTWARE 0532-842714

Dept. YC4. 69 Leeds Road, Bramhope, Leeds.,

TELEPHOMNE:

HUGE SELECTION—OVER

ZX81/SPECTRUM
PROGRAM TAPES

Get the most from your ZXB81 or Spectrum at minimum cost by hiring
program cassattes for just £1 sach per fortnight (plus 40p p/p).

Our stock of over 400 tapes (up 1o 20 maker’s original coples of the

400 IN STOCK!

mora popular ones) covers most of the best cassettes adverilsed In

this magazing—and more:

thrilling m/c arcade and advenlure

games, testa of akill, reallatic simulations and a wide range of utilities
tor business, multi-indexing, banking, toolkit and graphic aids
You can switch from ZX81 to Spectrum membership at any tima by

paying the balance, and hire up 1o three tapes at a time. Our raguiar
Huatrated magazinae "Compbuterchal”® (& poatad fraa to all mambar,

with its product and soltware reviews plus our unique “Top Twenty” I
ZX tapes chart based on mambars' scoras, and soma spacial offers.

"An exceptionally professional and thriving
organisation with, even, a most readable
newsletter” —review in Eric Deeson's "Guide to
ZX Spectrum Resources.”

1S=L
& T2

| enclose chaque | Postal Orders for;
Ll E£8.50 for ZX81 membership (overseas £2 extra In sach case)

[ £8.50 for Spectrum mimbarthlE

The Sinclair Owners'
SOFTWARE LIBRARY Dept. YC,

Heather Cottage, Warren Road,
Lias, Hants GU33 TDD.

Yes, please—Ii'd llke to join for the next 12 months. Please send on
monay-back approval my magazine, descriptive library catalogue and
order forms, on the understanding that If I'm nol delighted with your
service within 28 days you will refund my money in full

R R R

s

Please add 50p
iy SPECIAL OFFER FOR CHRISTMAS!
per order
Buy four of those axcpllon
for P&P programs fof the bargain price
Add 15% VAT. il jus! £19.50

| W

:IOYST CRS

ZX Spectrum / ZX81
FOR ONE JOYSTICK AND
INTERFACE MODULE

BUILT, TESTED & READY FOR USE

* NO SOLDERING, plugs into rear expansion port
between ZX and Ram Pack, Printer or Microdrives.

* TWO JOYSTICKS connect via one interface module.

* NO SPECIAL PROGRAMMING, Joystick 1

operates as keys 5 to 8 through inkey instruction.

* IMMEDIATELY COMPATIBLE WITH ALL
CURRENT SOFTWARE using arrow keys for

movement.

* INTEGRAL ‘FIRE' BUTTON
FREE 'Video G:afﬁn I:snng + full mslrmtmns

Send F’-DDHESS and CWO to:

A.G.F. HARDWARE,

Dapt ¥C.,

26 Van Gogh Place, Bognor Regls, West Sussex PO22 9BY

QrY [ITEM

ITEM PRICE

TOTAL

JOYSTICK

6.99

INTERFACE MODULE

ZX Spectrum ] Zx81 [] Pleass tick

_15.96

FINAL TOTAL
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Fed up with Space Invaders?
Fed up with moving N.S.E.W. in seemingly

endless Adventure games?

range of challenging war games for the
SPECTRUM/ 16K ZX81/DRAGON 32

exciting

1. PRIVATEER.

A brand new action-packed battle game for the 16K ZX81. How many enemy ships can you
sink. Will you be promoted to Admiral or discharged from the service?

2, TYRANT OF ATHENS.

—then why not try our

Can you suwvive long enough to turn Athens into the most feared state in the
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast
Persian Empire. Many more features in this very addictive game.

3. ROMAN EMPIRE.

Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50

Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels

of play.
4, PELOPONNESIAN WAR.

Price: ZX81 £4.50 Spectrum £5.50

Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and

military force before you even stand a chance. 3 levels of play.

5. SAMURAI WARRIOR.

Price ZX81 only £4.50

How would you have fared as a Samurai in 13th Century Japan? Face challenges from
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating

game.

6. WARLORD.

Price: DRAGON £6.95 ZXB1 £4.50 Spectrum £5.50

A challenging game of analytical skill set in 13th century Japan. You control a village and must meet
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make

raids for gold or slaves and feed your village.

Price: ZXXB1 £4.50. Dragon £6.95

Cheques and POs please, made payable to M. C. LOTHLORIEN
Dept. YC2, 4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SKB 6LS
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SOFTWARE HOUSES,
WHOLESALERS, DEALERS

YES.
WE MANUFACTURE
CASSETTES

DUPLICATING — Need 50 — 50,000
Program Copies within 10 days?
Short-run in-cassette copying, high-speed volume

duplicating, with on-cassette body printing, labelling,

over-wrapping, blister-carding etc. And YES —we
verify our work — methodically.

BLANKS - Need any length blank
cassette for copying or re-sale?

We manufacture tapes in bulk, with or without boxes,
as well as our own fully-packaged standard length
products.

We use high quality balch certified HM-1260 tape. for
error-free copies.

Pleasa ring or write to Nigel Boyle today for full dotails - all
enquines and materal treated in the striclest confidence

Phone
01 223 5855

Bﬁllhp:;u
yC
Freepost
London SWi1 2BR
101/105 Plough Ficad, London, SW11 284

BiBi Magnetics Limited,
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PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81 !

The NEW EconoTech 16k RAM PACH

adds 16-times more memory to your ZX{81 at a budget price!

Fully assembled, tested and
guaranteed - neat and compact.
fits snugly to eliminate wobble.
Compatable with ZX Printer.

F onLy £19.95) \

plus £1.50 post & packing
to anywhere In the world

H

Full refund if not fully satisfied - simply return within
14 days of purchase. Allow up to 28 days for delivery.
Fill in the coupon below and send with cheque or P.O.

To:
EconoTech, 30 Brockenhurs! Way, London SW18 4UD

Plaase send ma .... 16K RAM Packs @ £10.95 each,
plus £1.50 post and packing.

R L L S S SO e
PUEIPREE  ooviisiniinnnstsunsisitnsstseitssy snmsiisessussistsesstelsrsaias

----------------------------------------------------------------------------

............................................................................
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BRC A LA MODE

IF YOU HAVE seen the advertising leaflets, or
even been lucky enough to see the games
produced by companies like Acornsoft, you
will probably have been impressed at the
quality of the multicoloured figures used in
the graphics. Just as impressive is the

with which the figures are plotted on to nd
off the screen.

The most obvious way to reproduce these
figures would be to use a combination of Plot
and GCol commands. Plot commands in the
range 64-71 will allow plotting of single pixels.
The GCol commands enable changing of the
Plotted colour.

Even with the speed of BBC Basic this
method is not fast enough for games
applications and consumes a prodigious
amount of memory, even for a small figure,
The use of assembly routines to do the
equivalent, passing the commands and values
to the machinc-operating system — MOS —
via the Oswrch routine does not significantly
increase the speed, although it consumes less
memory. This is not a failing of the assembler,
but a reflection of the efficiency of the Basic
interpreter which also uses Oswrch.

An alternative solution to the problem is to
use the user-definable characters. By carefully
designing pairs of these characters and by
using 'Or’ plotting, all four colours can be
produced on the screen within the confines of
a single-character cell.

The best way of passing all this information
to the screen is 1o assemble a string containing
both the characters to be plotted and the
control characters — see User Guide page 377.
An example of this is given in listing 1.

The listing creates four user-defined
characters which are Ored together on the
screen to give the three displayed colours. The
first two characters are plotted onto the screen
in colour 1. The second two characters are
overlayed on top of the first two in colour 2,
By Oring colour 2 on top of colour 1, any

pixels that are turned on in both colours are
displayed in colour 3. All of this information is
contained in the S string which can be
interpreted as

GCOL 0 1, PRINT CHRS(225] CHRS(225) :
backspace : backspace : GCOL 1 2 : PRINT
CHRS{226);(227)

The D string is similar using character 255 to
overprint the figure in the background colour.

This again uses vast amounts of memory
and is limited to the speed of Basic, or, via
Oswrch, the MOS. It has the added dis-
advantage that there is no easy way of
realistically exploding or assembling the figure
out of hyperspace,

The one advantage of both these methods is
that they will work on the other side of the
Tube — when the second processor becomes
widely available,

I will now show two ways of controlling
screen memory directly to produce a figure
identical to that produced by listing 1. I will
only be describing how to use mode 5
although similar considerations apply to other
multicoloured modes.

In order to understand how to control screen
memory directly, it is necessary to investigate
the way the colour information is coded. The
mode 5 screen has a resolution of 160 by 256
pixels, controlled by a 10K block of memory
from &5800 in a 32K machine, &1800 in a
16K machine. Simple arithmetic shows that
each byte controls four pixels. These are
arranged from Himem upwards as blocks of
eight bytes controlling what would be a
character cell of a 40 by 32 character screen.
The first eight bytes control the character cell
in the top lefi-hand corner; the next eight, the
cell beside it — and so on.

As each byte controls four pixels, all four
pixels have to be accounted for when deciding
which value to set the byte to. Eath pixel has
an ordinal value and a colour scaling value.

fcontinued on page 85)

FOR X%=%5E40 TO &SF40 STEP 8
I X7%=%OT70EQOC28: ! (X%U+4)=k10303007
P(X%+B)=0: ! (X%U+12)=LASD2ASSA
PIX%+16)=0: ! (X%U+20) =VASSAASS5A
PIX%+24)=0: ! (X%+28) =&EEFFEECC
100: NEXT

100 MODES

116 VDU 19,2,4,0,0,0
120

130

149

150

160

170 FOR N=0 TO
180 FORD%=0 TO 28 STEF 4
190 ' (X%AD%) =0
200 NEXT:NEXT
216 GOTO 120

Listing 2.

If you have ever wondered
how Munchymen, Space
Invaders and their ilk make
it on to the small screen
Fintan Culwin lifts the veil
of mystery surrounding
their genesis. Discover
how to conjure up similar
effects on mode 5 screens.

99
100
11e
120

REM LISTING1
PROCINITIALISE
MODES

VDU 19,2,4,0,0,0
136 VDUS

1490 FOR X%=0© TO 1214
STEP 32

15 MOVE X%,640:PRINT
T%;

| 160
170
i8e
190

FORN=@TO3@: NEXT
FRINTD$

NEXT

GOTO 1490

100@ DEFFROCINITIALISE

101@ VDU 23, 224,%80,4Co,
&%E0, %70, %7A,%05, 402, LOS

1026 VDU 23, 225, %00, %00,
&B@.&G&,&QE,&EE,&QF,&E%

1030 VDU 23, 226, 400, %00,
%00, %00, £05,%3A, &3D, & 1A

1040 VDU 23,227,% 00,200,
200, 00, &5C,%AE, L5F , LAE

1050 VDU 23, 255, &FF, &FF,
&FF , &FF, &FF, &FF , &FF, &FF

1060 T$=CHR$ (18) +CHR% (@)
+CHRS$ (1) +CHR% (224) +CHR$
(223) +CHR$ (8) +CHR$ (8) +

CHR$ (18)+CHR$ (1) +CHR%
(2) +CHR$ (226) +CHR$ (227)

19076 D$=CHR$ (8)+CHRS (8)
+CHR$ (18) +CHR$ (&) +CHR$
(@) +CHR$ (255) +CHR$ (255)

18 ENDPROC

Listing 1.
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INSTANTIMAGE TRANSFER TO ZX SPECTRUM
RD DIGITAL TRACER £49.95 The high resolution colour graphics of The ZX

I Spectrum permit accurate presentation of complex
: o or imegular images — maps, technical drawings,
| » even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and
time-consuming.

The new RD DIGITAL TRACER cuts out much
tedious plotting. It provides instant transfer from
original to display file = for screen display in
colour, ZX printer printout, or retention on cassette.

The RD DIGITAL TRACER is of immense benefit
in many fields — for geographers and weathermen,
| for engineers, architects and technicians, even for
budding Leonardos! Designed for use with the ZX
Spectrum, the RD DIGITAL TRACER as supplied

ST e . rmoemeies 18 compatible with ZX 81, although high-resolution
I . s peinouts) colour graphics cannot be obtained on this machine.

—- e - e The RD DIGITAL TRACER is available only
, from RD Laboratories. The price of £49.95 includes
' : ?4';3‘; :::Idt T:th % Dyt S E PR TEJ}CENEJ e P & P and VAT. Send your cheque now for delivery

Nama: : bk o in 28 days. (Cheques payable to “RD Laboratorias”.)
Address S AL The RD DIGITAL TRACER is supplied with tracing
sheel, software cassette, and full instructions on

Send to: RD Laboratories, Dept. YC F, 5 Kennedy Road, Dane End, use.
Ware, Herts. SG12 OLU

RD Labarmitories’ policy isto bring sophisticated computer techniques o low- cost @ R D Laboratories
- |

| computing AD Laboratodes therelore mainiain the dght to amend specilications
at short notice. Pleass send stamp lor further details of the AD DIGITAL Kennedy Bosd, Dane End, Ware, Herts. SG12 OLU
TRACER, and the RD B10D SYSTEM for automatic monitoring, test and (OBR0)] BA4380
control.

| NEw... BIGGER... BETTER... i QCP-FORTH!
| | BUFFER i || fusiasnerswossc

*FASTER THAN BASIC
We are MOVING 700m up the road to: *EASIER THAN MACHINE CODE

310 Streatham High Road *SUPPORTS ZX-PRINTER
London SW16

Forth, for thoss who @' oY Blréddy Converts, & perhaps the closest yot
10 the uitimate @8 purposs compuior langusge. |1 s desgred 10 be te,
portable and sxtremely aoibis. A FORTH progresn corsats, largely. of
* * + * * definitions of new FORTH words, enabléng & used 1o develop 8 usgue,

. appication ofented. vocalnslery, 11 B even Dossiie 10 alver the symilae
1o sanl you! BPORCETON [oF just your atvie of progrem]

The World’s oldest Sinclair orientated software *TAPE & DOCUMENTATION . . . £10

Pack 1 includes: Space Torpsdo, Reverse, M/C Life and more

ZX81 & SPECTRUM Tﬁfﬁ".é?;’;& Mo, Wi Advartes e

Entance your BASIC Programs with tha set of uirhul Mgtheie code

* * * * * routines
GAMES PACKS . . . £6 sach

10. .30 Tues. . d Mons.
Open 10.30 to 5.30 Tues. to Sats. (closed Mons.) UTILITY PACK . . . £5

3 & & * * ***COMING SOON***
PILOT: the educational language
' Please send large SAE for catalogues and ALL PRICES INCLUDE VAT & P&P
indicate for which computer QUALITY STACKABLE CASSETTES

Telephoned Orders (Access or Visa Cards) on: &ma- .I
01-769 2887 Paraphernalia i

P‘“““&ﬁ*’;‘&“:ﬁ?g?ﬂpﬁg"e e 11é HEACIES AOAD - UXBRIDGE - MIDDLESEX
b
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fcontinued from page 83)
This is my own terminology to avoid
confusion with the user guide. The ordinal
values of the pixels are, from left w0 nght,
B4,2,1. The colour-scaling values are 0 for
logical colour 0, 1 for logical colour 1, 16 for
colour 3 and 17 for colour 3.

Each pixel is ser by multiplying its ordinal
value by the chosen colour-scaling value. The

give 2 number in the range 0 to 255 which
when sent to the screen will give the required
result

Two examples should make this a lintle
clearer. Suppose we want to switch on the four
pixels in the colour sequence 3,2,1,0 ;- the |
calculation is ]
@=17) + ([4=<16) + (=10 + (=0 = 202
or the converse sequence 0,1.2,3

To verify this, put your machine into mode
5 and Poke locatioms &5E80 and &5E90 with
the calculated walues. There remain the
problems of defining the figure on a grid,
calculating the values and sending these values
to the screen.

Listing 2 uses the Basic indirection operator
*I" — Pling. This is similar o the Poke
operator which sets one byte of memory; Pling

results of all four pixels are added together to | 800 + x 1) + (2<16) + (117 = 37 sets four sequential bytes.
———— - — e o — The way that Pling works is initially
4 s =iy Tl confusing. If the four bytes that you wish to
:T i-.l;. “ 58 :;'ﬁ,‘ 1:': \"" :;‘r j’: :':1 set are — not hex — Al B2 3 Pul,_lhcn the
number that should be Plinged i5 — in hex —
g - e i g o g = ey e e &D4C3B2A1. If you stick to hex then apart
bl o e S8 HOELILER from the value of zero, there are always eight
AL D o ape loopl NOF | | digits in the number to be Plinged.
150  6OTO tab 460 -plane LDY £L1F &90  LDY £AFF i Listing 3 gives the same figure, but this time
M0, DEFFROCARSEMIL| 470 B4t LDA D% Y Pivey loop2 DEY the data is sent to screen memory via a
260 DIM DX A8 S9TA (AT@).Y T BNE L oopd machine-code routine. [ will not explain the
f 276 DIn T2 25% aqe DEY 7ik DEX way the machine code does this, but will just
280 FOR L=DX TO D%+28 i BPL Gt 738 BMNE loopl give the relative timings it takes for each of the
BTEF 4 516 RTS 740 RTS routines to send the figure across the screen
2599 READ Wiz 'Un=VviiNEXT s20  .clear LDY £&IF =0 ) one hundred times:
300 FOR opt =0 TO 2 STEP 2 ste .biu LODA £O 7 NEXT LISTING 1 3IBBsecs
I8 PA=TX S4¢  STA (L70H,N 7 ENDPROC lllllg?lhrdu%% 16‘:;';::2:
A L ? . AT .
i‘:: ”_]FI‘T‘;“I: S ?;:I“ ::_L o, s f:.:“':“:-:‘::t LG . The {th‘::l' di!&ad'l."allmgc of Jdd!’ﬂ'ﬁ‘&i.l]g screen
B " Z e g R memory directly should now be obvipus. ‘I.'“l_:c
A e O <A O e R R i codes as presented will unl:r produce figures in
Sen) TR A AT 1D e | the defined ch:m_;l:lcr positions, not as the first
i RN P T LA T Bl e . two methods will allow at any place nn_thle
: e : ; | screen. I do not think that for most uses this is
L A ML a significam restriction. The advantage that
=90 -sove. JSR plane 628 [BTA.%79 these methods do have is that the figures can
400 JSR del 638 LDA &T1 Listing 3 be assembled or exploded in a most
e e S spectacular manner. [ ]

SERSSSPECTRUM AND ZX81 SOFTWARE®*"**

“" (© sorTware

sesssGUPERCHESS*****

Flay sgaingt the mopl powerful IX cheg program * 10 lsveh of play "chover of
positiony or factica’ evbuation “abiianted ool of opeaingd e Friprch
Owfenge, Siclian, Ruy Lopes. Queen’s Gambst “high guality dapley with
el peeces & bosrd, Rar of mowes pleying vl Moy more Peafunm 100 i

pley “recommended move “analyie  fsch  cansefle comes  weth Al
ESIrUCTROnS
16K ZXE! {6.85 48K SPECTRUN [T 85

s llx DRA uq Hml Lt ]

Did wou kmow that a computer desughts program has beaten the world
dragghts champion! Draughts i an idesl game 1o spply Tree ssarching
tpchnigued 10 Dur program analyses each position in Septh, making & a
formidable opponent. Choice ol coloud, 3 levels of play ol level 5 [esponse
pene F0 seconds! i Deats 1S Own progremime:

168 2XE1 895 48K SPECTRUM (7 85

*s*ssBACKGAMMON®****

Play rhis fascinating gema of skill and chance High resalution colour daplay

nuh dice 1o, Can be used by sapert players and siso has Socumentation 10
rars o lpary the gama

8K 5'PE TRUM £6.96

-n I-*'I-EFE m u M SFEEcH'liI-I

¥l i's poasibile! Sofrware driven speech from the Spectrum Smple 10 une n
youl own programi. Esch cassetie comes with usel documenation snd
demonatiaton progham. No axtrs hatthwire = reguined  uids 5D Tnem wpsakn
e fop !‘i'rt rm OFTALK 1 “Multhsaosds”™ 80 + words i0 10 | milkon. plus

e |
5¢F'IPDL Ep.cw 60+ words ingmbens. fod slert, domage, fire

hﬂnﬂq south etc, |
lﬂt SPECTRUM L8 58 sach

#asssSPECTRUM ASSEMBLER*****
An sssantiad ald for mic programmen. User documantation supghod with sach
CARRY T
16K and 48K SPECTRUM F4 95

Al prices are inchanve Dapatch within 48 hours of eoeipt of ordes Send
chague of postal order [and state whethe: ZXET or SPECTRUAM w

CP SOFTWARE
(DEPT ¥YC)

17 Orchard Lane, Prestwood. Great Missenden,
Bucks. HP16 DNN

MAKE AMAZING SOUND EFFEC'I'S
WITH YOUR ZX 81,

TIMEX Sinclair 1000

or SPECTRUM

THE ZON X
= £25.95

ol pip & VAT

®  The ZOM X SOUND UNIT is completely sef-contsined and sspacisly
desigrad for use wah the 2X B1, TIMEX Sncles 1000 snd Spactrm
Computens It juit plaga A nd dmmathng o widering

W Mo poewet ek Datteres Wads oF Other Bxtrad

Manusl Yohme Comtral on paned

kel

e wobhpme Froem Gl an lonsd

Susnderd Sincieir ~ 15K Rampack or printes cam be plugged into 20N
K Sourd Limit wethourt gMecting normal comgnter Dpermtion

Huge range of possiie sownds for Games, Mussc, Helicopian, Sc-Fi
Space bwaden, Explosiors. Gur-shots, Ororm, Planes, Lases
Organa, Bells, Tunes, Chorde, oo, Or whatever you devise

B tull ooweves. Lises 3-Channal sownd chip ghang programme Control
of pach, wolume of tones Bnd noses, B8 Wk erveiops contol

Emaily sdded 1o sunting games of Dropramnes using 8 les smphe
BASIC" bnven or mscherie code

Ng rrmmory addrossss used - |0 mapped

FLULL inmtnucTions with maey sxampies of b 10 obtaen aMects and The
prograrTaTies, sipphed, fuly guarantesd Brd Wade

*Eacop! with Spectrum, you need the Spectumn Exmeassn Soerd Grder
No SET - Price (BB incd VAT

Payrmant rmay be made by Chegue P O
Giro Mo, 308 7008 Postad Ovder of Credi

] Bank  Chegue
Money Ordes. US 8 or

Export
Brmrrae
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HEHOF““ Isu For thosa just setting out on the road 1o}

real computing, this pack transforms the ZXB1 from a toy 108
powerful computer. Data storage, extended programming and

complex displays become feasible

For even greater capacily, memory packs can be added
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K ang
the MEMOPAK B4K offer large memaries at economical prices:

e

(MEMOTECh

HEH“GMG The screen display behaves as a ‘window' on

a large sheet of paper an which a table of numbers is laid out
The maximum size of the table is determined by the memaory
capacity, and with a MEMOPAK B4K a table of up 10 7000
numbers with up to 250 rows or 99 columns can be specified
Each location in the table can be either a number which is keved
in or a formula which generates a number. Every time the
command to ‘calculate®is given, all the formulae in the table are
re-evaluated. Spreadsheet analysis started as an aid to
cash-flow analysis, but this powerful tool has now been
generalised and MEMOCALC with its special ability 1o perform
iterative calculations is invaluable in the performance of
numarical tasks.




HEH‘DPAH H“E This pack breaks down the constraints

imposed by operating at the ZXB1 character level and allows
high definition displays to be genarated, All 248 x 192
individual pixels can be controlled using -"s",l"l‘"!-“f-' commands.,
and the built in software enables the user id work interaclively
al the dot, line, character, block and page levels. Scrolling,
flashing and animation are all here

“EH“P“ I:BIIII'OI'IIGS UF The BASIC commands

LPRINT, LLIST and COPY are used to print on any
CENTRONICS type printer. All ASCIl characters are generated
and transiation 1akes place automatically within the pack
Reverse capitals give lower case. Additional facilities allow high
resolution printing. The full capabilities of your printer are now
under the control of the ZX81

MEMOPAK Z80 Assembler ris ciici.in eprom

basad pack accepts standard 280 assembly language
mnemaonics to allow you to write faster and more compact
programs. It has its own ADD, EDIT, LIST, ASSM and QUIT
functions, the aditor allowing insertion, deletion, automatic lina
renumbering and arror checking. Source code and object code
listings can be displayed and printed in decimal or hex format.

"EH““BH Kﬂmna'd The light-touch positive stop

keys of this elegant typewriter-pitch keyboard allow you to work
faster. more accurately and mora confidently. To speed you
along we have added an extra SHIFT key to the array at top right.
The keyboard is attached by a cable to the Keyboard Buffer
which fits in amongst your other Memopaks or straight onto the
back of your ZX81




A DISFLAY of the character ser of the ZX

Spectrum obtained using the three lines of

Basic |
10 FOR x =286 TDO 32 STEP -1 |
16 PRINT CHRS x;
25 NEXT x

is shown in figure 1. From the character set

summary in the Sinclair manual it may be
noted that each character is assigned a unique
code in the range 0 to 255. However some
codes are not used, and others are used as
control characters. There are only 224
characters that can be displayed on the screen, |
— codes 32 to 255 inclusive — see range of x
values in line 10 of the program.

The characters having codes in the range 32
to 127 inclusive, are stored in a block of read
only memory — ROM — between memory
addresses 15616 to 16383 inclusive. Each
character is defined by the contents of eight
successive memaory bytes,

The space character — code 32 — is stored
in the eight bytes in the address range 15616
to 15623, and successive codes are correspond-
ingly stored in successive blocks of eight bytes.
The eight bytes of any of these characters are
stored in memory ranging from address 15616
+ (8%(code-32)) w0 address 15632 +
(8" (code-32)). For example, the + character
= ¢ode 43 — is stored in the memory address
range 15704 to 15711. You may Peek into
these memory locations using

W FOR x=0107

15 PRINT PEEK (15704 + x|
20 NEXT x

25 STOP

to obtain a display of the contents of each
memory location. The values are

Memory Displayad Memory
addrass contents contents
decimal binary
15704 0 00000000
15705 0 00000000
15706 8 00001000
15707 8 00001000
15708 62 00111110
15709 B 0000 000
15710 8 00001000
15711 0 GO000000
Figure 2.
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When the ZX Spectrum displays this +
character it interprets the bit pattern such that
0 is paper and | in ink, and it is displayed
using an eight-by-eight picture-element -
pixel — grid, as shown in figure 2.

Program 1 listed below may be used to

" display, for an inputted character code, the
eight-by-eight bit character definition and the
pixel grid definition boosted by a factor of 64.

2 BORDER 4

4 PAPER 6

5 INPUT code

12 PRINT AT 5.6

coda

25 FORx=1T708
30 LET j=15615+8"lcode ~32) +x
| 32 LET g=PEEK |
| 40 GO SUB 180

“The character & "CHRS

i 50 NEXT x
150 FORn=1TO 8
156 LET y=g/2

166 LET r=g~(INT y*2) |
176 LET a%=CHRS (48+r)

177 PRINT AT 7+x, 12-n;a$

178 IF a%="7" THEN LET a%=""
179 IF 8§ ="1" THEN LET a¢="0"
180 PRINT AT 7 +x, 28 — n:as

185 LET g=INT y

1956 NEXT n

200 |F x=8 THEN PAPER 4

210 IF x=8 THEN STOP

225 RETURN
Program 1

Character codes used with program | must be
in the range 32 1o 127. For example, when
code 127 is inpurted, the eight-by-eight binary
bit pattern and corresponding eight-by-eight
pixel grid definition, magnified by a factor of
64, for the € character is displayed, figure 3.

Program | may be modified so that you can
obtain a display of the eight-byv-eight bit
pattern and pixel-grid definition of a character

| entered via the keyboard. In this case the

Figure 3

keyboard-entered character is converted to the
corresponding code using the Inkey$ function.
To do this you must change lines 5, 12 and 30
{e

5 IF INKEY$=""THEN GO TO 5

12 PRINT AT 5,6: "The character is " 2%

30 LET j=16615+8"ICODE Z$-32) + X
and insert the additional lines of program

3 PAUSE 10
10 LET 28 = INKEY$

With the modified form of the program you
cannot input all the characters with codes in
the range 32 1o 127 inclusive. For example the
} character — code 125 — is excluded. But the
modified form of the program does allow you
to enter most characters directly without
looking up the character codes in the character
sel summary.

The characters stored in ROM cannot be
changed, and thercfore if you require to
display additional characters, you may define
them and store them in random access
memory — RAM

It 18 possible to define up to 21 user-defined
characters which require 168 bytes of
memory, and the area of RAM reserved for
them has the address range 32600 to 32767 in
the 16K Spectrum and the address range
65368 1o 65535 in the 48K Spectrum.

I'he address of the first byte in memory of
any of the user-defined graphic in characters
may be determined by using the Usr function
in the form

PRINT USR “user defined graphic symbol™
and the computer outputs to the screen the
appropriate address. For example

PRINT USR “D*
outputs the address 32624 for the 16K
Spectrum, and 65392 for the 48K Spectrum.

The area of RAM used for the user-defined
characters is initialised, at switch-on, with data
bytes which define the alphabetic characters A




ACTERS

i:m.
130

REsd

e #c57el URavw HEE

E.'E

SFERR

Trevor Terrell and Robert
Simpson provide character
forming advice to help
Spectrum users define
their own graphics. ~

o U. The eight bytes of any of these
characters are stored in the memory from
address Addr+8"(code-144) to address
Addr+7+8"%code—144), where code has a
wvalue in the range 144 to 164 corresponding to
user-defined characters A to U respectively, as
given in the character set summary. Addr is
equal to 32600 for the 16K Spectrum and it is
equal to 65368 for the 48K Spectrum.

For example, in the 16K Spectrum, if you
examine the content of the eight bytes of
memory with addresses from 32672 1o 32679
inclusive, you will see that the | character in
binary form as

Mamory Memory
addreas conteants
32672 00000000
32673 00000010
32674 00000010
32675 00000010
32676 01000010
32677 01000010
32678 00111100
2679 00000000

A simple way of proving this to yourself is to
run Program 1 with line 30 changed to
30 LET j= 325599 + B* (code-144) + x 16K
ar
30 LET j=B5367 + 8" (code-144) + x 48K
shown in figure 3 you must first define the bit
probably be of very little use to you because
the same characters, A to U, exist as part of the
character set stored in ROM, However,
because the user-defined characters are stored
in RAM you can generate your own character
by writing the appropriate eight bytes into any
of the 21 user-defined graphics memory areas.
For example, to obtain a character of the form
shown in figure 3 you must first define the bit
pattern of each byte of the character. In this
example we have
00001000
00010100
00100010
01000001
00100010
00010100
00001000
00000000
Let us assume that this character is 1o be
identified as the user-defined character D,
then we must store the above bytes in memory
addresses Addr to Addr+7, where Addr is
equal to 32624 for the 16K Spectrum and it is
equal to 65392 for the 48K Spectrum. We can
do this using
POKE Addr , BIN 00001000
POKE Addr+ 1, BIN 00010100
| | I |
I | I |
I | I |
| | I I
POKE Addr+7, BIN 00000000

To examine the binary bit pattern and pixel-
grid definition of this defined character we
may use program 1 with line 30 changed to

30LET| =32599 + 8*(code—144) + x 16K Spectrum

or
S0LET| =65367 + 8" (code—144) + x48K Spectrum
To include a user-defined graphic character
_in a Basic program you enter graphics mode
and access the character by pressing the
appropriate alphabetic symbol key A 1o U. For
the above example to display the diamond
character at the centre of the screen you enter
PRINT AT 10,15; "

Where
in graphics mode and pressing the D key. This
character is used in the simple game shown in

i5 obtained by purting the computer |

randomly and invisibly buried in one
character square of the screen display. The
treasure is found by moving the character
upwards or downwards by pressing the u or d
key respectively, and left or right by pressing
the L or R key, until the > character is on the
character square where the treasure has been
buried. The number of moves taken 1o find
the treasure s then displayed.

The eight-by-eight pixel grid pattern enables
2t 81 8(1.83446T44E + 19) different characters
to be defined, however you can only have 21
user-defined characters. To create more
characters you can use the Qver | statement,
which permits one character to overlay
another character, but note that coincident

program 2, in which treasure has been | inked pixels are written as Paper. Ji:1]
Program 2. k$="1" OR k§=""r") THEN GO TO 85
16K Spectrum 92 IF INKEYS$<>""" THEN GO TO 92

1 POKE 32624, BIN 00001000
2 POKE 32625, BIN 00010100
3 POKE 32628, BIN 00100010
4 POKE 32627, BIN 01000001
5 POKE 32628, BIN 00100010
6 POKE 32629, BIN 00010100
7 POKE 32630, BIN 00001000
B POKE 32631, BIN 00000000

o

48K Spectrum

1 POKE 65392, BIN 00001000
2 POKE 65393, BIN 00010100
3 POKE 65354, BIN 00100010
4 POKE 65395, BIN 01000001
5 POKE 65396, BIN 00100010
6 POKE 65397, BIN 00010700
7 POKE 65398, BIN 00001000
8 POKE 65399, BIN 00000000
10 BORDER 5; PAPER 6: INK O
FLASH 0
12 LET n=0

14 CLS
25 LET r=INT (RND*20)
J5 LET c=INT (AND*31)
45 LET » = INT (RND*20)
55 LET y=INT (RND*31)
60 IF x=r AND y =c THEN GO TO 45

65 PRINT AT x,y;"
86 LET k8 = INKEYS$
90 IF k8 =" THEN GO TO 85

91 IF NOT (ké="u" OR ké="d" OR

93 PRINT AT x.y;" ™
S5 IF k§=""u" THEN LET x=x"-1
116 IF %<0 THEN LET x=0
125 IF k§=""d" THEN LET x=x+1
135 IF x>20 THEN LET x =20
145 IF k$ ="1" THEN LET y=y-1
165 IF y<0 THEN LET y=0
165 IF k& ="r"" THEN LET y=y + 1
175 IF y>31 THEN LET y=31
225 PRINT AT x.y; 7
236 IFx=r AND y=c THEN GO TO 350 i
240 LET n=n<+1 |
250 PRINT AT 21,0; "Number of Moves
5 in

260 GO TO 85 [
350 FOR g=10 TO 0 STEP -1 |
355 BEEP .19
365 NEXT g
370 FLASH 1: PAPER 4
375 CLS : PRINT AT 10,10;"WELL
DONE"
385 PRINT AT 12.3: “"Treasure Found In
m;" Moves"
390 PRINT AT 16,4; "'Press Key G TO
Go Again®
400 PRINT AT 18.4: ""Or Pross Key S To
Stop”
420 IF NOT (INKEYS="G"" OR
INKEYS ="S") THEN GO TO 420
425 IF INKEYS ="G" THEN GO TO 10
430 IF INKEYS = ©'S" THEN STOP
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rULL /X

4 REM

17287

17219
17236
17258
172688

1raez

17324
17329

17349

Figure 3. Rem display

18432

18542

18562

DISFLAY

LD HL NN ™ 33 67 67 (17219
LD DENN 1786 72 (18432)
LD BC NN 1 205 @

LDIR 237 176

RET 201

128 8 169 183 173 118

209 8 55 51 39 48 54 35 51 55 118
38 8 53 53 53 53 53 53 53 53 118
31 80 1280 1280 128 0 128 118
3281280 128 0 128 @ 128 8 118
3380 1288 128 @ 128 @ 128 118
34 8 128 0 128 @ 128 @ 128 @ 118
35 § 181 181 181 181 181 181 181
181 118

36 & 183 179 167 176 182 167 179
183 118

8 8 45 44 43 42 41 49 39 38 118
886688

LDBCHN 1 @4

CALL NN 205 245 8 (2293)
LD HL NN 33 @ 72

LD B N 6 110

PUSH BC 197

PUSH HL 229

LD A ¢HL) 126

RST 16 215

POP HL 225

POP BC 193

INC HL 35

DJINZ 16 247

LD HL NN 33 125 64 16509
LD (NN) HL 34 41 64 16425
JP NN 195 7 3

Cogyrght Oaved Horme T8E7

Figurg 4. Code map. See also page 102.

IF YOU HAVE followed the series of articles to
date, you should have managed to produce a
game which consisted of a chessboard and
logic which restricts the possible moves to
only those that are legal, providing two-player
chess,

Examining the memory map of the game
you may have noticed that a significant
proportion of the code is used in creating the
board, which is big by ZX-81 1K display
standards. If some way could be found to use
the display file saved on tape and a minimal
file “to boot™, then we would have enough
space 10 write a short computer playing
routine.

One further point should be explained. It is
not possible to give a good opening or finish 1o
the game because that would require shghtly
more code than we have available in the 1K
game. We actually have only 672 bytes.

The game, therefore, starts off with the
computer playing white and either the King's
pawn or the Queen's pawn moved forward one
position. The following describes the machine

ALIST
17837 LD HL NN 33 78 64
(141> IHC (HL) 52
¢ 662 LD A <HL> 126
ADD L 133
LDLA 111
LD (HL> € 113
RET 281
CHGMY
17143 LD HL HHN 33 55 67
(247> LD R (HL> 126
¢ 662> ADD N 198 128
LDCHLY A 119
RET 281
FMOVE
17151 LD HL (NN)> 42 7 &4
(255> LD A CDE> 26
(66) LDCRH 79
LD A ¢HL> 126
LDCHL> N 5S4 @
LDCDE> A 18
LD ER 71
RET 281
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code and techniques used in the creation of my

1K ZX-81 chess program. In order to produce

the code you will require a machine with at

least 3K of memory. The code has been

created using a 3K machine, there should be

no problems using 16K if the procedures

given are followed and RAMuop is lowered 1o

IK before loading from tape.

First the Basic program consists of:

Line Function

1 A Rem statement. From address 16514 1o
17186

2 A Slow statement. This has been called
from Basic 1o ensure that all ZX-81s will
work irrespactive of whether you have an
garly ROM with error or not,

3 A Rand Usr statement. To call the
machine-code routine.

4 A Rem statement. From address 17207 1o

17362 10 create the display and move

itself above RAMtop.

onwards. Your favourite machine-code

loader or this one,

10 FOR A = 16514 10 18000

11 SCROLL

12 PRINT A;: TAB 8;

13 INPUT B

14 POKEA, B

16 PRINT PEEK A

NEXT A,

To explain the logic of 1-4 above, assume
you have entered the machine code in Rems |
and 4. Delete all Basic lines except | to 4
inclusive. Now lower RAMuop by typing:

POKE 16389,72
PRINT USR 1040

10
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Run the machine-code program in Rem 4 by
typing

RAND USR 1720/.

This copies Rem 4 above RAMutop and it is
therefore protected when the next commands
are typed in. Delete line 4, then type Clear.

This removes all the stored variable making
available the maximum possible RAM space
for our program. Now add the variable X by
typing:

LET X= 16059
This sets up the variable X for the Basic
program. Line 3 Rand UsrX actually calls the
driver routine. Now type:
RAND USR 18542

At this stage you save the program on tape.
The machine-code program loaded above
RAMutop will execute. The first section creates
a display file on the board and pieces, the
second section loads into address 16425 —
Sinclair variable Nxtlin, the address of the
next program line 1o be executed — this is the
actual start of Rem 1, that is, address 16509.

The program then jumps to the Save routine
in ROM; this will Save the display just
produced and then auto-run at line 1. The
whole of the above most be done in fast mode,
or else the Save routine will not be executed.

Now for a brief description of the function
of each of the machine-code segments: Kybd
is a routine which sets up machine control of
the keyboard such that only the eight key
codes from code 29 and the eight key codes
from code 38 are acceptable entries. Any other

in the last part of this
series, David Horne
creates a new game by
making enough space for a
playing routine.

Figure 1. Basic program listing.
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Figure 2. Machine-code listing.

16514 i Bd 139 >
239 197 298 187 2 BB T7 as
28 40 247 20= 149 T 188 193
197 188 4@ a 18 16 252 193
24 231 193 285 119 =281 1 =9
82 205 13@ 64 43 i4 38 zOS
128 =1 1 -5 1836 214 28 Ta 14
i1l 175 189 i6 253 198 87 43
i5a 7@ 1e5 28 &7 186 & 1
I8 137 284 %] 40 28 4 254
118 4@ 15 RS54 a% 56 11 1306
a4 48 =5 1J4 203 127 40
& 2 122 185 Il 11 255
248 248 44 iz
1661 { B 238 »
i@ 13 343 231 238 23 2323 247
@ i1 1 iz 54 S5 3% S1
53 175 Se 78 Gd 126 2398 127
254 S3 489 79 14 i (-] a
33 231 84 2= 51 “aad 23 £1-]

223 254 48 4 is T2 254 sS4
EY-] i1 6 d B4 55 40 5
48 22T 254 38 192 123 134 ZAS

289 197 254 -1= ] 56 a0 254 148
48 26 I8S 187 Bd 254 = a8
19 245 385 141 66 JF4l 254 @
a@d i@ 193 EE85 181 354 i dd

5 241 24 218

15714 { B Td

193 228 241 as 16 311 Ial 138

238 128 33 2E6 [-T'Y 32 2 .

241 a2 3 123 134 229 245 254
(%1 32 254 148 LY. 286 208

ia7 B4 254 [~ ] 48 28 254 1
3 17 132 2Ea i 32 18 a8s
141l 28 133 254 B3 56 19 as4
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Bd 198 7 3

Capyrghit Daved Horme 1983

key depression is ignored. The subroutine
TKP just scans the keyvboard waiting for an
appropriate key to be depressed. The alpha-
numeric entry is then translated o a board
address.

STR: this routine takes the board address
and determines whether the contents
are: different from the current mover -colour;
empty; the board surround or the same
colour as the current mover.

Piece: this sets up pointers to possible move
tables and number of steps and directions.
Move produces a list of all legal moves
available to the piece under consideration.

Pawn produces a list of all possible legal
moves including initial double moves. Check

locates current mover’s Kings and stores the
position in the attack register. Square Attack
determines whether the opposition can artack
the square in the attack register.

Score provides 3 move score based on the
following: first, the “To" position results in
taking of a piece. Second, the “From™ position
is anacked. Third, the “To™ position is
attacked. Fourth, “To™ enables the computer
to obtain a check and finally the “From™
position is defended.

The current move score is then compared
with the previous best and if this is superior,
the move is saved as the best so far.

Shift moves the current move list to a safe

{eontinued on next pagel
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m COMPUTER & ACORNSAFT

ARNOUNCENEXCITING

Castle of Riddles

tor the BBC Microc: imputer Model B

Your Computer in conjunction with Sutton, Surrey will win, We believe that this is the
Acornsoft announces an exciting competition best way (o give everyone an equal chance. The
with prizes worth over £3,000. game will be available from dealers later on
ThelComnet during February.

The competition is based around ‘Castle of o .

Riddles,’ a new adventure game for the BBC The first prize is a magnificent £700
Microcomputer ‘B’. The cassette-based game is hallmarked silver ring-shaped trophy mounted on
true to the adventure tradition with the additional ~  a presentation plinth and inscribed ‘King of the
hazard of having to solve six riddles on the Ring’ together with £1,500 worth of Acorn
journey to rescue the ‘Ring of Power.' The ‘Ring’ hardware and Acornsoft software. The winner
belongs to an old wizard who hires you, as the can choose from the complete range of Acorn
adventurer, to rescue it from a local warlock who products including computers, disc-drives,
has stolen it. printer teletext, software etc. There are also prizes
T e NS e e for the next two correct entrants. They will each
e . receive £400 worth of Acorn/Acornsoft products
of their own choice.

The game has a great deal of quirky

humour in it and you’ll be faced with lots of NGame for m 0d m
fiendishly new problems. AWM‘LJ “Jw

The game will stretch your nerves to their All correct entries received before the
fullest extent, and your imagination will have to closing date of the competition March 31st, will
work overtime to cope. Initially the game will win a printed two-colour metal badge!! It will be
only be available by mail order. inscribed ‘I have conquered the Castle of

Acornsoft, through their distribution Riddles.’
house, Vector Marketing will hold all orders until ‘Castle of Riddles’ costs just £9.95 inc VAT
February 15th. On that date cassettes will be and is available from Department SBG17, Vector
despatched by post to all who have ordered them. Marketing Ltd, Denington Estate,

The first correct entry to reach the Editor of Your Wellingborough, Northamptonshire or telephone
Computer at Quadrant House, The Quadrant, yvour credit order on (0223) 316039,




VIC-20 and PET INTERFACES
VIC-20 EXPANSION SYSTEM

ol
3

* FOUR EXPANSION SLOTS
* TWO SLOTS WITH BLOCK SELECT FACILITY
ALLOWS USE OF STANDARD RAM
CARTRIDGES WITHOUT INTERNAL
MUDIFICATIDN
FULLY BUFFERED

* GOLD PLATED EDGE CONNECTORS

PRICE 39.95

CONTROL INTERFACE

FOR USE ON BOTH ' | corwess tossuss " .. ;"
VIC-20 AND PET. [ o =
UNIT CONNECTS T ":5; H_': I.:.':."h-%'
TO USER PORT, - ol e ~
ALL LEADS
SUPPLIED S G ey
PRICE 39.95 ’ " 'f\ \ \

N re ﬁ—mﬂ

* SIX RELAYS WITH RELAY ACTIVE LED'S

* RELAYS SINGLE POLE CHANGEOVER TYPE
RATED AT 1A 28V DC or 0.5A 50V DC

* TWO EXTERNAL TRIGGER MONITORS FOR
SENSING EXTERNAL SWITCHES ETC

* CAN BE USED ON OTHER COMPUTERS WITH
USER 1I/0 FACILITY AND 5 VOLT SUPPLY

VIC-20 ANALOGUE INTERFACE

PRICE 29.95

INCLUDES LEAD. _. ® : I t': :

* 2 CHANNEL ' ' A .} |
VOLTAGE _ f -y
MONITORING:

0 to 30 VOLTS DC
0 to 2 VOLTS MIN
SENSITIVITY

* 2 EXTERNAL TRIGGERS FOR MONITORING
EXTERNAL SWITCHES, RELAYS, ETC

* 2 CHANNEL PADDLE FACILITY ALLOWING
USE OF UNIT AS PADDLES , X-Y
POSITIONING ETC.

ALL PRICES FULLY INCLUSIVE
PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY
CHEQUES/P.0. PAYABLE TO CLOYVALE LTD

%2 CLOYVALE LTD

Gy i

2 e UNIT 5 POLT 1 INDUSTRIAL ESTATE
0983 854864 VENTNOR ISLE OF WIGHT PO38 1DX

vw  ATOINV vw

ALL ACTION PACKED M/CODE ARCADE GAMES
PROTECTOR £7

CENTIPEDE ss
_-

PUCKMAN 55

OMEGA MISSION £7

ALL 2K RAM
PRICES INCLUDE_P&P. FAST 2 DAY DESPATCH!

mMiIcCromania
14 LOWER HILL RD. EPSOM. SURREY.
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THE VERY BEST IN MACHINE CODE
FOR THE ZXSPECTRUM & ZX81

SPECTRUM 16K SPDE ot

r'_)'l 81 16 aak THE FAST DNE SR
[1| E Spec] lication is s

Zxag11ekGULP 2

CAMPBELL SYSTEMS
(Dept. YC)

15 ROUS ROAD
BUCKHURST HILL
ESSEX 1G9 6BL
ENGLAND 01504.0589




BASIC DICTIONARY

This dictionary, compiled by Tony Edwards, will explain the function qf common Basic words as
used in popular machines, enabling you to work out your own machine’s equivalent. A useful

&

MOD A little-used function which returns
the remainder when its two arguments —
one in front and one behind — are
divided.

MODE A statement used 10 select from the
available screen formats avatlable on
some compulers.

MOVE A statement which is used on the
BBC Micro which moves the graphics
pointer to the position specified by the
argument. The same as Plot 4, argument,
argument.

N. Used in TRS-80 level 1 and Palo Alto
Tiny Basic as an abbreviation for NEW.

NE An alternative operator equivalent 1o <>
not equal to. However it also stands as an
abbreviation for NEW. The difference
can be judged by the context of the line
usmg it.

NEW A command or smtement which
effectively destroys any resident Basic
program and returns to the command
mode. It often also clears the screen.
NEX An abbreviation for the NEXT

| stafement.

NEXT the statement used to return program
execution to the preceding FOR
statement and increment the counter. 1f
the counter is out of the preset limit the
execution continues with the line after
the NEXT statement. An ANSI standard
word. Some compilers allow an implied
NEXT.

NORMAL The statement used on the
Apple Il w0 cancel the flashing and

| inverse video displays.

| NOT A logical operator used as a negation in
an IF statement. For example:

IFX = 0 AND Y NOT 0 THEN END
which terminates the program when X =
0if Y is not also 0. Different computers
handle the comparison of the arguments
in differemt ways. See Your Compurer
August 1982, page 58 for an explanation
of logical processes.

NOTRACE A command or statement
which switches off the TRACE mode.
Usually used within a program only
during development.

NULL A statement which controls the
number of null characters placed at the
end of a line.

)

OLD A command which undoes the effect of
a previous NEW statement or command.

BASIC DICTIONARY

ON ERROR GO TO A statement which
allows a program to escape from a fatal
error by ignoring the error and branching
1o the specified line number, The BBC
Microcomputer equivalent is ON
ERROR statement which allows state-
ments other than the unconditional
GOTO branch 1o be executed.

ON . . . G. The Microsoft Level | and Palo
Alio Tiny Basic abbreviation for
ON .. .GOTO.

ON...GOSUB A multiple branching
staterment of the form:

ON X GOSUB A, B, C . |
When encountered control is transferred
to the Xth subroutine after GOSUB.

ON ... GOT The PDP-S8E abbreviation
for ON ... GOTO.

ON . .. GOTO A multiple-branching state-
ment of the form:

ON X GOTOA. B, C.
When encountered, control is transferred
to the Xth line number after GOTO. An
ANSI standard statement.

OPEN IN A function which returns the
channel number of the file named, and
opens it for input or updating.

OPEN OUT A function which returns the
channel number of the file named and
opens it — or creates it — for output or
updating,

OPTION A standard ANSI word, but a
little-used  statrement which assigns a
value, usually 0 to 10 which becomes the
number of the lowest array element. It is
often followed by the word BASE.

OR A logical operator wsed in an IF
statement,

IFX =00RY = 0 THEN END
terminates the run if either X or Y are 0.
See Yowr Computer August, 1982, page
58, for an explanation of logical
processes.

OUT The statement used to send a byte toa
specified output port. Both byte value
and port number should be integers
between 0 and 256 — decimal.

P

P. A common abbreviation for PRINT used
in TRS-80 level, Palo Alto Tiny Basic,
Atom and BBC Microcomputer Basic. It
is equivalent 1o *2",

P.A. The TRS-80 — level 1 — abbreviation
for PRINT AT.

PAGE A pseudo-variable which controls the
starting address of the current rext area
on the BBC Microcomputer. It is used to

enable multiple programs to be stored

simultaneously in RAM. It must always

complement to our recent series on Basic dialect translation.

\\\-_'_,_.—
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be equated to an integer multiple of 256,

PAUSE A statement used on ZX machines
to halt processing for a specific period
before continuing. It is the equivalent of
the more common WAIT, and can be
simulated with a dummy FOR-NEXT
loop.

PDL A special function used in Apple 11
Basic 10 return the settings of paddies
used as games controllers.

PEEK A statement which is used on many
machines to return the value stored in a
specified memory address from Basic.

PI A function which when called returns the
decimal value of pi. It is usually set to
return 3.14159265.

PIN A function which reads the decimal
value of a byte of information available at
a specified part. See INP.

PLOT A statement used in Apple 1l Basic
to control the colour graphics block in a
specified screen position. The same word
is used on other machines for example,
the BBC Microcomputer, to provide
more extensive control over graphics
features.

POINT A statement used on the TRS-80 10
test a specified graphics block to see if it
is switched on.

POKE The sutement used on many
machines to place some desired decimal
value into a specified memory address. It
cannot be used to load ROM area
addresses but can alter memory contents
in reserved RAM areas.

A function which returns the curremt
horizontal position of the cursor on the
screen. The lefi-hand position is usually
numbered 0, not 1.

PR # An Apple Il command which diverts
output to the peripheral device indicated
by the value of the argument.

PRI The PDP-8E abbreviation for PRINT.

PRINT A standard ANSI word. It is usable
both as a command or a statement and
causes output to be printed on to the
sCreen.

PRINT # A statement or command which
writes the output on to a peripheral
device — often a cassette recorder —
indicated by the argument.

PRINT AT A statement or command which
causes output 1o appear at a specific
location on the screen as indicated by the
argument.

PRINT @ same as PRINT AT.

PRINT USING A statement which allows
output to appear in a specific format,
Different machines have different
available formars.
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IF YOU WANT:

*The Latest News on the BBC Micro
*Top Quality Programs

*Useful Hints and Tips

*Honest Reviews

*Independent Opinions

*Local User Group Information
*Members Special Offers

THEN YOU NEED:

LTS

The Newsletter of the Independent National BBC Microcomputer
User Group.,

MEMBERSHIP: £12 for 1 year (£15 overseas) or send £1 and an Ad
sizé SAE for a sample copy

Write to
LASERBUG, 10 Dawley Ride,
Colnbrook, Slough, Berks., SL3 0OH

Membmes i 14 Cownenes YWoridwale

MHAME
ADDRESS

—
The Cheapest Known
Rampacks In The World
16K RAMPACK,
£19.75
I 1
64K RAMPACK
£44.75
FULLY COMPATIBLE WITH ZXB1 AND ALl ACCESSORIES
—SIMPLY PLUG STRAIGHT INTO USER PORT AT REAR OF
COMPUTER
® Fully cased tested and guaranteed
® Gold plated edge connector coated for extra long
life
® Secure no wobble design
® Same sleek case size for both versions
PRICE INCLUDES VAT & P&Posuvery nORMALLY 14 DAYS
Send chagua! PO, pavable to
4, Old Park Road Enfield Middlesex
e ﬁ
PRESENTS SOFTWARE FROM THE SOUTH.
DRAGON: TREK
A full version of this clasc game, for the Dragon; leatures
Faery Queen, hyperprobe, time travel, tractor beams and
more! Includes a 16pp Fiight manual. | Joystick required.
3 - £9.95
WEZARD WAR
mughty mages of the Tri-suns strive for Supremacy in &
fearsome battle of skill snd strategy! Joysticks reguired
s Comes complate with 16 page Spellbook
7.8
?{ VULCAN NOUGHTS AND CROSSES
Pit your wils against the Dragaon or your Triends in this theoee
‘ dumengonal game of logic! Also foatures 4 zera plaver
option. £7.95
GAMES COMPENINUM
A selection of games for all the family, including Blackisck, P
Donkey Derby, Kingdom, MNoughts & Crosses, Lunar
Lander and Hunt the Wumpus! £7.95
BBC MODEL B: £
DRAGON RIDER
Can you destroy the ensmins from the sky before vour fiary ,E.Z
stoad runs out of putf £7.95
TANKS! (g
Varable wind and termadn make this exciiing two-ployer E--
garme & chalianpe 107 everyone 7.5
Adl u?ﬂm guarantesd, V. AT, included in all prices "ﬁ@
A - F
gd 10.50p for nhp. = @
Send chegue of P.O. payable 1o
SALAMANDER SOFTWARE
27 Duichling Rise, E. Sussex, BN] 401
Tel: 0273 771942
Discount for bulk orders and retail
wend SAE for catalogue 5
Programmaerns wanted ;
Good Royalties Paidi ' ? #
k “Special Offer ; 3 A N y

i B}
LEDhg EmEL

ZX81 16K — GAMES ON TAPE

BANKROBBER............. £4.50
SEE HOW MUCH MONEY YOU CAN ACCUMULATE
BEFORE YOU'RE CAUGHT AND SENT TO JAIL
PONTOON..................f4580

CAN YOU GET YOUR COMPUTER TO OWE YOU
MONEY, NOT EASY, BUT IT CAN BE DONE

HANGMAN................. £4.00

WITH THIS EDUCATIONAL GAME YOUR COMPUTER
WILL HAVE 150 WORDS TO CHOOSE FROM

CASSETTE COVER..........£4.00

PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR
PROGRAM COLLECTION LOOK IMPRESSIVE
*CHOICE OF SIX COVER PATTERNS

PMLEASE TICK APPROPRIATE BOXIE)
MAIL ORDER ONLY

CODE

Fancione Chague /PO TorE. ... o sies s sassnsnnassasssasns
Made payable 1o

LEON-NOEL
24 Dudgeon Drive, Littlemore Oxford
OX4 4QL

ALL PRICES INCLUDE PBP. UK ONLY
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V & H COMPUTER SERVICES
PRESENTS

SPECTRUM
SPECTACULAR

{50 PROGRAMS FOR THE SINCLAIR SPECTRUM)

N

And what programs! New games! Oid games! Business
programs (like invoicing and sales ledger}, word
processor, machine code routines, graphics . . .

All in SPECTRUM SPECTACULAR, the new book by
Roger Valentine. SPECTACULAR VALUE AT £4.95.

By the same author:
WHAT CAN | DO WITH 1K? (ZX8B1) — £4.95
WHAT CAN | DO WITH 18K7? (ZX81) — F4.95

V & H COMPUTER SERVICES
TEL: STAINES 58041

Business users please note:
Our PAYROLL program is now available for:
ZX81, SPECTRUM, PET, BBC and KONTRON.

DRAGON PROGRAMS

THE BEST VALUE ON THE MARKET

COMMENTS ON “FAMILY PROGRAMS™
“Excellent” — MH of Bolion
“Very enjoyable, excellent quality" — CG of Colchester

FAMILY PROGRAMS: 8 full length original games, utilities and
education programs 1o test your general knowledge, memory,
reactions, cunning, mental arithmetic, musical knowledge, dexterity
and more.........£6.

FUN AND GAMES: 10 games for yvound and old, single plavers and
parties. Includes Noughts, Brain, Gold, Snap, Anagrams, Donkey,
Dice, Artist, Musical and Circles.......... £6

JANUARY SALE — £10 FOR BOTH CASSETTES!

FULL COLOURS, SOUND AND GRAPHICS

I 182c KINGSTON ROAD, STAINES, MIDDX.

Send cheque/P.O. to: SHARDS SOFTWARE,
10 Park Vale Court, Yine Way, Brentwood, Essex
CM14 4UR (or send SAE for details)

Please write for details or send £2.00 for comprehensive manual,

GENEROUS DEALER DISCOUNTS

Nﬁw* SPECTRUM ZX81
¥ SEVERN SOFTWARE

& ORAIL 8K & 48K SPECTRUM|
Exciting new graphic adventure. Where in the 1000 rooms is the Holy Gl
Gathér armour and weapons 1o fight Dragons, Orcs, VWohwes. Find Gold and
Precious Stones to buy strangth potons from a Trader. Stairways 1o al 10 vels
Whare will the Warp take you 7 I you lose, you can waich yourse! biged 1o
death! Full M/ C sourd eftects and Sava Gama facility £4.96 inc.
Al ZXH1 — 18K verson £4 45 inc

@ MINES OF MORIA (4BK SPECTRUM|
A challenging adventure et in the Mines of Modia. Collect s much tressurs s
yioui can But i you cen'l mrmemibed woul ute yOu may never gt oatl Fult grmphic
dsplay of sach locaton, Save Game and Reset facilities (595 inc
Al TolB1 — 168 version £4.95 inc

® SNAPPER (16K —IXE1)
Fast W/ C action, Avoid tho Snappers and slay lve! Features On-ECreen sconng
and BUINMatic rasten (3. 75 ine,

1K IXB owneis-send for oud list of Fast M/C Games |s.a.8. pleasa),

® STATISTICS (V6K & 486 SPECTRUM)

Powerful Statistica Package. Menu-Driven. Features Means, Standard
Dewviations, Trus Linesr Fegression, Peamons Cosfficent of Cofelation,
Extarmbon Doty Editing routines. Full Graphic daplay of dots snd regresseon lines,
Saves named data fiks. Supports ZX Printer [6.96 inc
Al DXBT - TEK, verson (545 inc

® THE M/C MANUAL
Eany f0 use (can be used by the absolute beginnmer|. Fully detalled guide o 280 Op
Codes and M/C Programming. Convenient A4 lormat, Fuly documanted tabees
of codes, dispipcements and number comedsomn. Esmy 1o follow disgrams and
routines throlghout
demsgred 10 usa AOT Uit 1o read 295 inc

® Send 5 AE for hull ist and prices lor Spectrum and ZXBT software

® Chegues)P.0s 10:

SEVERN SOFTWARE
5, SCHOOL CRESCENT, LYDNEY,
GLOS GL 15 5TA

"WV Gusraniss (o replace &L ONCe any Casserle sodd by us that fads o load on recepl

W sortTwaARE B

Alphabeta

A complete word processing package for the BEC Computer,
New revised version incorporating:
@ faster printing
& compatibility with a range of printers including Seikosha,
Epson and daisywheels. Versions for other printers on =
reguest. =
manual
labels for the red keys
automatic wrapround
insert and delete (with gap closure)
centring
tabs
right justification
automatic word count
merging
double width characters
bulk movement of tesxt
and a host more features.

REVIEWS

Laserbug: “'The program did work well and once you are used to =
it, writing letters etc., becomes very easy. | was inpressed with it =
in general and would buy it myself.” .
Acorn User: "Remarkable value — a complete word processing
package for less than £30 . . . a useful and relatively inexpensive
program.”

ALPHABETA £28.50 including postage etc.

Please send orders and chegues/PO/Transcash (No. 614 131
1707) 1o

H&H, Dept A, 53 Holloway, Runcorn, Cheshire.

Fand 5 A E. for a cotaiogue of gur alfy sducetonal and pamed progeama for the B8C =3
and Dragon Computers. T

L AR XY R XN
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THE SINGLE-LINE display on the Micro-
professor can make it difficult 1o keep track of
programs more than a couple of dozen bytes
long. The simple remedy is to work through
the program writing down the machine code
by hand for later checking and correction.
This process has its drawbacks — inaccuracy
and the amount of time involved, for example
— but it works. My previous article concerned
serial and parallel ports for the transfer of data
between the Central Processor Unit — CPU
— and peripheral devices., This article
concentrates on the Z-80 PI/O — Parallel
Input/Output chip — and the connections and
software that will allow it to control a printer
using a Centronics interface. Although the
program is written for the Microprofessor, it
can be transported immediately to any other
Z-80 based machine. The only change is to
modify the addresses of the PUO registers.

The Z-80 PI/O has four registers controlled
by the Port B/A Select — pin 6 — and
Control/Data Select — pin 5 — lines. On the
Microprofessor these lines are decoded as
follows:

Port

number Function
80 hex Data A
81 Data B
e Control A
83 Control B

Your computer may not decode these lines
sequentially but you should be able to find out
which port number corresponds to which
function.

The pin connections for the Z-80 PO are
set out in figure 1. On the Microprofessor
computer the PIO data buses and control lines
are brought out to a standard 40-way
connector on the top lefi-hand side of the
printed-circuit board — PCB. The PCB is
numbered on the top side so that you can sec
easily which pin connects to which line. The
lines brought out to the connector are set out
in figure 2. Note that in addition 1o the PIO
lines the Counter Timer Circuit — CTC con-
nections are also shown.

1 made up a lead 1o fit the Microprofessor
PI/O connector by clamping a socket on 10 a
piece of 40-way ribbon cable about 8in. long.
Unfortunately 1 could buy only a 50-way
socket and after fastening the two halves
together 1 cut the socket with a hacksaw to
remove the last 10 connectors. The SGS
socket held together without the locking
clamps at one end and has worked satis-
factorily. 1 left some cable free on one side of
the socket and trimmed the excess to about 3
or 4mm. with a pair of scissors. At the other
end | split the cable into its individual wires
with the scissors so that each wire was about
4in. long. Next 1 settled down to make the
appropriate connections between the Micro-
processor PI/O connector and a plug that
would fit my Centronics lead.

Making the correct links was hard work. A
short Basic program on another machine to
work through the connections telling me
which pin had to be soldered to which wire
would have been a good idea, but in the end |
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CONTROL

PIO ¢

- INTERRUPT INT ENABLE IN ké
|cm

' INTENABLE OUT =
| Figure 1.

CPU D
DATA BUS ¢ D

PRINTING

used an ordinary ochmmeter or continuity
checker and a list of what had to be done.

After resoldering all the connections four
tumes and using an oscilloscope to check that
the strobe signal was actually present, it
worked. The list of connections you will need
is set out in figure 3. If you are working with a
machine other than the Microprofessor take
the connections directly from the PL/O column
to the Centronics column.

Note that these connections are a minimum
Centronics interface and do not take account
of other signals from the printer such as the
Slet or PE lines. More important, the Acknlg
line is not used to acknowledge receipt of each
byte of data as the Busy signal becomes high
during data entry and printing. The Busy
signal is a composite of four conditions in
which the printer is unable to receive more
data. It works satisfactorily with an Epson
MX-80F/T printer.

Figure 4 is a printout obtained from the
Microprofessor using the Centronics inter-
face. There are three subroutines — SR — in
the program, each of which may be used by
other programs. The SR starting at 1800 sets
up the PI/O to output a character to the
printer. It is ime-consuming to set the control
registers for each byte, but any printer is so
slow by comparison with the computer tha
the addinional ime is negligible.

Subroutine functions

After saving register A, the accumulator, by
Pushing it on the stack, the SR sets port A of
the PI/O to Output mode and then sets port B
to Input mode. The SR then reads an input
from port B and loops until bit 7 of port B is
zero — that is, it loops until the Busy signal
from the printer is low or inactive. When the
printer is ready to receive data the SR recovers
the contents of the accumulator from the stack
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On his odyssey through the control potential of Z-80
based micros, John Dawson reaches the parallel
input/output chip — and shows you how to use it to

drive a printer.
PO Microprofessor Function Centronics
pin pin code pin
18 16 A RDY STROBE 1
15 15 PAD DATA 1 2
14 14 PA1 DATA 2 3
13 13 PA2 DATA 3 4
12 12 PA3 DATA 4 B
10 10 Pa4 DATA S L]
9 9 PAS DATA G 7
B B PAG DATA 7 8
7 7 PAT DATA B 9
n 1 GROUND 0 Volts 16
3 28 PB7 BUSY 1n
Figure 3.
|20 FS JE OF D3 B2 3E 4F D3I B3 DB B1 17 3B FB F1 D3
1510 80 C? 00 00 00 00 00 00 00 00 00 00 00 00 Q) 00
1820 FS IF IF IF IF CD 30 18 F1 CD 30 18 C9 00 00 0O
{1830 E& OF C6 30 FE 34 38 02 C46 07 CD 00 18 C9 00 QOO
i84G 3E OD CD OO0 18 3E OA CD 00 18 16 00 06 10..7C CD
{B50 20 18 7D CD 20 18 3E 20 CD 00 18 CD OO0 18 7E CD
1840 20 18 3E 20 CD 00 18 23 10 F4 1D 20 DI ZIE OD CD
IS70 00 18 7& FF 00O FF &0 77 08 77 00 FF 00 FF 21 FF
600 056 00 10 FE JE 90 D3 O3 JE CO DT 02 31 AF 1F ZA
o010 ES IF FE AS C4 Cl1 03 21 00 10 CD F& 05 28 02 256
o020 18 22 DC 1F 286 00 18 OA EJ 2P ET 22 E8 IF 1B OE
pO3C 18 34 22 D2 1F 18 1D 71 ES 2A EE 1F E3 C% 32 EV
0040 1IF 2A EOQ IF 3A E2 IF 77 3E 80 DZF 02 3A E7 1F 2A
G050 EB 1IF 00 C9 21 9F 1F 22 DO IF AF 32 E& 1F DD 21
00480 9F 07 C3 DO OO FF 32 E7 1F 3E 90 D3 O3 3E CO D3
8070 02 JA E7 1F 22 EA 1F El1 22 DE IF 22 DC 1F 2h EB
00B0O 1IF ED 73 DO 1F 31 DO IF FD ES DD ES D9 ES D5 C5
0090 DY 0B FS 0B ES D5 C5 FS5 ED 57 32 D3 1F 3E 00 EZ2
pORAD A4 OO0 3E 01 32 D2 IF 31 AF 1F 2A DO IF DD 21 BS
00OBQO O7 2B CD F& 05 20 19 2B CD Fé& 05 20 13 DD 21 AF
QOCO O7 00 00 11 &2 EO 19 38 07 DD 21 BA LIF 37 18 04
oopd AF 32 E4 LF 3A E2 1IF 2A EO 1IF 77 DC OB 04 31 AF
OOE0 1F CD FE OS CD CB 06 1B FS FE 10" 38 24 21 Eb5 IF
DOFO CB Cé D& 10 FE 08 21 37 0F DA BO O3 DD 21 B& 1F
Figure 4.

and sends it to the printerby outpurting the
data to port A. The SR then returns to the
calling program.

The second SR starts ar 1820 and, with the
SR at 1830, splits a byte of data into two hexa-
decimal digits and prints the resulting values.
The top four bits of the byte are rotared to the
lower half and printed by the SR at 1830 after
being converted o an ASCII number. The
lower four bits are then processed in the same
way.

The final program starting at 1840 will print
a section of memory in the format shown in
figure 4. The program starts by printing a
carriage return character — 0D hex — and
then a line-feed character — 0A hex — 1o
position the print head correctly. If your
printer automatically prints a line feed after
each carriage return you may wish to replace
the instructions — 3E 0A CD 00 1B — with no
operation — NOP instructions — 00 hex.

TH THE 280

The start address is passed to the program in
register pair HL and the number of lines 1o be
printed in register E. On the Microprofessor
you can set these registers directly before
executing the program at [840. On other
machines you may jump to the program with
the correct values set in HL and E and may
also change the Halt instruction — 76 — at the
end of the program to C9 — return from
subroutine.

Length of line

The length of the line to be printed is set by
loading register B with 10 hex at address 184B
and 184C. If your printer cannot print lines 54
characters long, it is best to alter 184C 10 a
suitable value.

Changing the location of the programs is
casy; simply a matter of altering the addresses
to which the absolute Call — CD — instruc-
tions refer. | ]

K

Figure 2.
PIN NO

ZEIFFEBNIsCONOnswN -

8

P2 PIN FUNCTION
SIGNAL PINNO SIGNAL

NC
NC
NC

NC

21

EERYBRYERUBEEYBNREERN

PBO
PB1
PB2
PB3
PBA
PB5
PB6
PB7
NC
GND
CK/TRO
CK/TR1
CK/TR2
CK/TR3
ZC/TO0
ZC/TON
ZC/T02
PIO IED
CTC IEl
NC
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WHY WAIT

When you could buy
better now — the advanced

Colour Genie can be yours
for just £224 50 (inc.Vy

Colour Genie is the powerful new
piece of home computing magic
from Lowe Electronics, and it's
available NOW from your local
stockist, or by mail order in less
than 3 weeks!

In no time at all you could be
connecting the Genie to a standard
colour TV. Its 16K RAM, 16K
BASIC ROM and full size
typewriter keyboard instantly
connecting you to a whole new
dimension of vivid colour, high
resolution graphics and fabulous
3 channel music synthesiser,

The whole family will be
enthralled by its possibilities. Add
the EG2016 MATCHING
CASSETTE RECORDER for
instance, and right away
you can either load

pre-recorded software

onto your Genie, or store your own
programs. Then, if vou fancy a spot
of intergalactic travel, or a battle for
the planets Genie will lay on the
transport. When you get tired of the
kids beating you at Space Invaders
you can always turn their attention
to schoolwork. Colour Genie uses
the popular Z80 Central Processing
Unit, and is fully programmable in
level 11 BASIC,
the most popular
home computer
language in the
Western '

For the committed games player
the next ‘must’ will probably
be the EG2013 JOYSTICKS.
They 're sturdy, accurate and,
with digital and manual
operation, are a step up

However the more
serious user might
prefer toinvest his
money first

on the addition of

an EG2011 16K

RAM CARD
which slots

in and effectively
doubles the
Random

Access Memory.

again from arcade controls.

AT)

Or perhaps the
EEE{}M LIGHT PEN,
which plugs straight
into t.h?: sﬁlse of thi»
Genie. Both are extremely
effective ways to enhance
the colour graphics
facility.

Finally, if vou really
intend to put your
machine to work, at
home or in your business,
you'll need a printer like the
EG603 MICROPRINTER.

It’s a quality dot matrix printer
with an impressive specification...
simple to operate, reliable and
extremely versatile. Should you
require it, the printer will accept
paper whether in roll or single sheet
form with one or even two copies
attached. Full 80 column width in
any of the 3 different typesizes

available, IH .
b—_-_-_-_-__-__ — — -

My EZFEETEE N

I
To connect this, :

or any other compatible printer, you
alsoneed the EG2012 PRINTER I | |-
INTERFACE CABLE.

So there you have it - a home
microcomputer system that
expands from a computer for the
creative mind right up to a realistic
business machine. We not only
deliver the best specification, but
we deliver the Colour Genie fast, so
why wait?
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We have over 100 dealers thmughﬂ t

Key Feaj:ures of the C(_]lour Genie the U.K. (including Northern Ireland).

For advice on your nearest stockist

Full colour - eight vivid colours Graphics - 128 pre-defined :L’; lclifla? 2692131;1]95{;; ;ﬁ-ﬁ?ﬁfg%ﬁl
Massive RAM - 16K or 32K graphics r:harac_t,ers plus 128 user- FAST. Just fill in the coupon below.
Professional typewriter keyboard definable graphics set - a total of * LOWE ELECTRONICS HAVE
High rmlutmn 160 X 96 Dmel‘i 2.]6 graphics set. NEVER YETFAILEDTO
,. lines PR ' cassette interface runs at 1200 Some Microcomputer Companies,
: . baud Save 15K in 100 secs via our mentioning no names, are ru}_:-ut.mi to
= ASCII character set - with upper R t EG2016 cassette take more than three months to
and lower case characters el 4 mna AT e =y deliver your computer. Buy direct

recorder. from us, and we guarantee not to cash
your cheque until 7 days prior to the
despatch of your order (this is to
satisfy cheque clearance
requirements). If, in the extremely
unlikely event we, for the first time in our

lo d R GE“' I company s history, cannot deliver within

3 weeks, we'll contact you immediately
= ALWA YS AT YO UR COM MAND and offer to return your original cheque

Telex 377482 Lowlec G.

All prices include VAT Total E :]! |

YC2.83

N uncashed.
U.K. Distributors |———-——--—---———_________1
{ ) A " Please send me following items: Tick Ienclose cheque/P.O.
youl ‘ [ ' 5 I I VY O (i l | EG.2000 Colour Genie @ £224.50 or please debit my Credit Card No |
\ | | | | L.
i ‘ L G LR K l'l . EG.2011 16K RAM Card @ £38.50 |
- / | EG. 2012 Printer Interface Cable @ £39.50 Maee
EG. 2013 Joysticks @ £49.50 !
| B« = el Address
e . EG. 2014 Light Pen @ £17.25
stic Al Tt W | EG.2016Cassette Recorder @ £28.75 |
Chesterﬁeld Hﬂﬂd Riatlmk | EG. 603 Printer @ £287.50 —Postcode____ |
it Derbyshire DE4 5LE. o [ 5 Tel:
t0 Telephone: 0629 4995 ] Securicor Delivery £5 (Any no. of items) 7
|




Push your Sinclair to the limit

UTILITIES

TOOLKIT
Nine powerful new funclions fos
your ZXB1 (including fé-numbes

{} L] i i
& limes (Qolo, §OSub), progra L
o g

stnng hnding ang replacemen). £5.95
SPEC BUG

A 30 in 1 maching Code Lol and disassemblet
for your ZX Spectrum. £6.95

DL BUG

A30in 1 machine code lool and disassembler
tor your ZXA1, £6.95

Improve your machine
code programs with this

new 48K Spectrum
Assembler

Just reléased by Artic, 1His new professional
Quatily assembler is also available lor 16K
ZXB1 and leatures —

* Word-processor-like tex! aditor. = High
Speed, versatile two-pass mnemonic
assombler with labels and delailed error
trapping. Will assemble 1o any address

* Essential support facilities such as
memory-&dil, register inspact/modily and
search for de-bugging. * Full output to
ZX-printer. « Memory-stalus

teéport and comprehansive mL\lI" EB;%

user-manuat

ZX81& SPECTRUM

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM/ZX81 for only £9.95

(ZXB1)

the menacing alien ship —

These exciting high:
sound 1o bring you the best in arcade

Hop across the dangerous
cacli and wagons Features include

ZX81/SPECTRUM
Use your skill to fire mmugn
£3.95
speed classic games
action at only £4.95 each (16/48K)
road avoiding the lathal cars,
western music, £4.95

ARCADE GAMES
the energy band 1o desltroy
SPEC INVADERS
incorporatle hi-resolutiongraphics and
-""’W SPEC FROG S5/SHOWDOWN
e
then lorries, Go back to the
"'/\-‘N— NAMTIR RAIDERS ( ZX81)
e

r ' IX INVASION FGRCE
SPEC GOBBLEMAN
(16/4BK)
wild west for a gunfight battie amongsl
High speed, quick action

arcade game with four
separale groups of attackers
£3.95

Gobbleman also availabie for IXAY 2t L2194

Your eccentric father has
left you £10,000 in his will.
In order to claim your
windfall you must solve twelve clues and gain access to a bank

I account in which the money has actually been deposited. Be the

ERCAL RRTT

first to crack the puzzle and the prize is yours! Plus you will win
two tickets to the city of the secret KRAKIT™ vault location. The
prize money is increased weekly. A telephone number will be
supplied so you have the opportunity to find out just how much
you could win.

DON'T MISS YOUR CHANCE TO WIN A FORTUNE!
ALWAYS AHEAD WITH ZX&/SPECTHUM SGFTWAF{E

| - |
.i ARTIC EUMPUTING LTD.

396 JAMES RECKITT AVENUE,
I) HULL, N. HUMBERSIDE,

Chegues A P O mace payabie 10 A ,.,-
Pease L1810 whirtfuer your Orded

-.._n r-_._,.*grrl'r'\.nf ]

‘of CRlaLe

| L
LT
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INCA CURSE

Adverlydg B

In a junghe clearing

yOU COMe AGrosS an

ancient inca fempile

" Your mission o

O sie Yo E enter, collect the
______,,.-——-""""" treasure and escape
alive. But beware!

Includes a casselte save routine, £6.00

SHIP OF DOOM (saveniuie ©)

‘-
i

You are unavoidably drawn 1o an alien cruises
Can you reach the control room and free
yoursall? Or will they get you lirst? Includes
a cassette save routine. £7.00

ESPIONAGE ISLAND iaavwenure o
While on a reconnalsance mission your plang
loses control and you are forced to land

Can you survive and escape with the island's
hidden secret™ £8.00

PLANET OF DEATH (aaventure &) 16/48K

You find yourself stranded on an inhabited
alien planet. Can you reach your ship and
escape” £5.00

HEDJ.__ICEDTG ZX FORTH
Ezg with eQilor Cassells

usar manuals and keyboard overlay. ZX Forth
"Jﬁbri.'!-""ll' simplicily
speed ol mac hlrwrnr!n

Supplied on cassette

Ol Bagic wilh (he

A
GREAT
CHESS

GAME FOR

YOUR ZX81 .~
OR SPECTRUM  ‘seecimum
CHESS 48K

ZX CHESS |
Vary popular maching cods program, with gis
evels ol play and an analys '.-'::1 N Avallable
for ZXA1 £6.50
ZX CHESS I
A naw |mproved version, with a laster response
lima, saven levels al play. analysis oplionand in
addition a recomme nded move oplion, £9.95
ZX 1K CHESS
B AE P 1 Bl& gamie

1 1K Yo only £2.95
IALMWLMMI.&M

SPECTRUM

VUIEE CHESS

i:;“}
Fregm =8 - .l.'-i-"
Ty rYrY

TYYYTYYYIVYVYTYVYYVYY
SPECTRU“ EHESS NOw only ﬁ.lﬁ
. R =

Ta A Cormng
R M

nig L1d YO Jarmas Rackiil A yenus
saddy WA QA

_n-.-,,.

Chegus oe 10180 ariount enelosed
L Lt

L

L--_




RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them ““Response

Frame''.

INTELLIVISION

M Our family has an Intellivision
TV game. The makers of the
game, Mattel, are bringing out a
keyboard which — when plugged
into the game — converts it into
a microcomputer. Do you think
it is worth buying this keyboard?
P Monks,

Gravesend, Kent,

TuE REYBOARD unit has only been
introduced in test markets in
America, for around $700, and the
indications are that it will not be
released in the States. This being so,
it is unlikely to come out in this
country, but the company may well
have other plans. Whenever you
think about upgrading a TV game
into a computer, you have to ask
what sort of computer you will end
up with. The chances are that you
will get a fairly slow, limited com-
puter, locked to the technology of
the time when the computer game
itself was built. Although I would
not say “No, it is not worth it" you
need 1o ask three things: how much
is the extra unit? Can 1 buy a
complete computer which is as good,
or better, for the price of the key-
board unit? Even if the keyboard is
cheaper than buying a computer,
how good a computer will I end up
with?

POKE SURPRISE

B While experimenting with
Poking on my ZX-81 | came
across a rcal surprise. In
response to random Poke, the
computer came back with the
report code 10. As the manual
doesn't have this report code in
it, could you tell me what it
means?
Tim Steyning,
Shoreham, Sussex,

You uave probably - accidentally
used the ZX-81's error-trapping
facility — RST — which allows the
computer (o generale restart codes,
and return to command mode.

MOUSE RULES

B | wish to build a robot mouse

to enter competitions where the

mouse has to solve a maze. What

are the rules of such com-
petitions?

Marten Flamush,

Crlasgor,

THERE ARE a number of rules for the
Euromouse Maze Contest, and these
are subject to change, depending on
the conditions set by the competition

orgamsers. In general though, the
rules include reference 1o the size of
the maze — 16 by 16 squares, based
on a 7in. matrix, the walls 6.5in.
apart,“in. high, painted white with
red tops — «and the targer post —
lin. square, B8in. high. These
measurements are allowed w0 be
within five percent of the stated
measurements. Each mouse is
allowed @ maximum of 15 minutes to
perform, and if the mouse succeeds
in finding s way from the start to
the maze centre, the time is noted, so
the handlers can — if they 50 wish —
s&1 the mouse 1o make a second, and
subsequent run. The shortest time is
counted as rthe mouse's time. The
mouse itsell may be no larger than
25¢m. square. The mouse is allowed
10 bulge above the top of the maze,
The Micromouse Maze contest was
first held in the US by IEEE
Spectrum.

CRASH PROBLEM

B Using a 64K RAMpack con-
nected to my ZX-81; 1 am sur-
prised that the system crashes as
soon as Vars becomes greater
than 32768. There is no problem
in storing variables above this
point, but it scems that the
system is not able to hold
program lines on the screen
above 32K. Is it a bug in the
system, or is there a trick to
circumvent it?
E Newe,
Brussels, Belgium,

I AM INFORMED that the computer
will work perfectly so long as the
display file does not over-run 32768,
One way of making sure this does
not happen, is to declare a glant
array, such as DIM A%(16000), then
delete it once the program length is
greater than 16K,

AT RANDOM

B Spurred on by Kathleen
Peel’s superb introduction 1o
machine code for the ZX-81, 1
am attempting to learn how to
use machine language. 1 am
trying to write a game, but am
having difficulties as I cannot
find out how to select a random
number in machine code. Could
you help?
N Luff,
Corre, Farnborough.

One way of dping this is to initialise
a pointer to zero early on in your
program, and then, while waiting for
a key press or similar event,
increment the pointer as you go

through a waitnng loop. You mus
ensure that if the pointer reaches
8192 — the extent of the ZX-81
ROM — it is reset to zero. Then,
every time you meed a random
number, simply leich the location in
ROM painted to, then increment the
pointer again. Two books which
may help you in your study of ZX-§1
machine code are Machine Language
Made Simple from Melbourne
House, and Mastering Machine Code
on your ZX-81 from Interface.

PRIVACY

B | am a member of my school
computer club, and we have a
Vic-20 computer. I have a few
games and serious programs on
my tapes. | was wondering if you
could tell me how tw add a
security code into my tapes so
that only 1 can run the program,
as some of the programs are
quite private.
J A Iilss,
Preston, Lancr.

THE SIMPLEST WAY 1o do this is to
select an address in RAM which is
not being used, then embed in your
program the line USR (X), where X
is the selected address. Before you
run the program, you must Poke —
in the direct mode — the address
with 96. If you do not do this, the
program will crash dramatically, In
effect, you will have a program
which no-one else can run.

SCROLL DOWN

B Do you know of a routine
which will scroll the ZX
Spectrum screen display down-
wards? Also, do you know of a
routine which will define
whether or not a character
position is occupied by a
character?
Martin Banks,
Bolton, Lancasghkire,

SCROLLING DOWNWARDS can be
achieved by this routine, Enter
anything you like for a § — in line 20
— to see it in action:
5 REM Downward scroll

10 DIM % (704.)
20 INPUT a8
30 PRINT AT 0.0:a8
40 LET a8 = """+ a8iTO 672
50 GO TO 30

The Screen$ routine does not pick
up on usér-defined characters. |
suggest you use Atr instead, making
sure that the character you wish to
check on has been printed with local,
rather than universal, Ink colour.

VERIFICATION

M Does the BBC Micro support a
Verify command or equivalent?
Is it necessary? Can programs be
made sclf-starting when loaded
from tape such that all variables
are also loaded? The Chain com-
mand clears only the dynamic
variables but leaves the static
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variables — @% through to Z%
— unchanged. Why?

S Hartley,

Wakefickd,

West Yorkshire,

ThE mpc Micro does not have a
Verify command which allows you
10 compare a program on tape with
that which is in the computer. How-
ever, therc arc (wo ways you can
check a program. One is by using
*Cat which will indicate a tape
error, The other way is o Save 3
program, New the computer, then
load it. If it does not load, an Old
will restore the oniginal program to
try it again. There is no simple way
to make a program sclf-starting with
variables intact. The variables @%
through to Z% are stored in a separate
area of memory — &400 1o &460 —
which is never cleared by the com-
puter. Different operating systems
load this area of memory with dif-
ferent values when the computer is
turned on. If the computer is not
switched off between programs, you
can use this area to access variables
from one program when lsing a sub-
sequent program.

THE CHOICE

B | have decided on buying a

home micro. [ have studied

various kinds and narrowed the

choice down to the Commodore

64 or BBC Model B. Can you
help?

Nadimm Ahmad,

Walrhamstom,

London.

BotH MACHINES have their strong
points. While the BBC gives a
higher graphics resolution there are
not as many colours and no sprite
facility; BBC Basic is undoubtedly
the more powerful version bur is
harder to master. Only 8K RAM is
available on the BBC in high-res
mode as opposed 1o 24K on the 64.
It could also be said that the
promised introduction of Simons
Basic on the Commodore machine
may put it very slightly ahead of the
BEC, but obviously, the additional
cost must be considered. This lis
could well be extended but the
question is really a matter of horses
for courses.

WAIT FOR IT

B Please could you tell me if the

forthcoming Microdrive for the

will be able to operate

on the ZX-817 If not, could you

suggest some means of adapting

it or interfacing it with my
computer?

G Rarhbome,

Lincoln.

ALTHOUGH THE Microdrive is not
designed to work on any computer
other than the Spectrum, it is most
probable that within weeks of the
Microdrive's release, adaptors will
be on sale to run Microdrives from a
variety of computers, including the
£X-81. Just keep warching the Your
Computer advertisements.
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| 20 BEST PROGRAMS
for the
ZX SPECTRUM f£7.95

Mr HELPLINE — tha man who answars your 2X quénas in fiis

m I PH@EAMS column in Sinclair User, the author of HINTS & TIPS FOR THE
ZX80 and HINTS & TIPS FOR THE ZXB1 now presents his

] «-lar the 20 BEST PROGRAMS FOR THE ZX SPECTRUM.
: i * 20 original programs for you to load into your Spectrum.
%‘ ﬂ ﬂEﬂTHHH * 20 interesting programs for you 1o enjoy and lgam from
ok * 20 great programs 1o teach you about fixad and variable length
‘iiﬁl.ﬂﬂ lIlTUH'!' TEXT records, binary searches, bubble sorts, floating point

arithmetic, graphic displays and much, much more . .
* 20 BEST PROGRAMS FOR THE ZX SPECTRUM.

Program Titles Include:

Machine code editor — Write, modify. exend and load machine
code using this sli-Basic maching coda
editor. No need to use an Assambler
whan you have this program

Index file Learn about fixed length records, save
numeric and string fields, add to, 'sort,
modify, delete and print your records.
Ideal as a computer based card index.

i | Duckshoot Learn how 1o manipulate the attribute
| | file and have fun at the same time.
| Diary Binary searches and vanable record
li lengths are explained with this useful and
| | interesting program.
FLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT,
REGRESSION, HISTOGRAM, LINE RENUMBER and many more.
& s ZX81 HARDWARE NIGHT FLIGHT £5.95
16K MEMOPAK lﬂxpan:iahbel £29.90 Fusr tive VBN, o &80 SPECTRLUM
32K MEMOPAK {expandable) £49.90 T %
B4AK MEMOPAK £79.00 | " : EC i e -
56K Ram pack £54.95 LR :
HRG MEMOPAK Hi Res Graphics £59.80 g
ZB0 OP CODES £1.45 MEMOPAK Centronics printer . N _
=l lur e Gegenres gl M du il ol prisg e |'1 -
:i-! Prig manag -:ll'h e Il'hr"'l-' b ahl GO0 plus SBD nterace m m 1 .f L “ h: E '"ILIi EI
=i Ben onbe VG e e e el @il B Bl s mel B I
n,-r_ . .-.n.r.. :.lF-clﬂn;l.‘.E,:Gph E.;f,-.:r " ...-,.._. STy P ened §0d zxa‘l CAS SETT'ES nlh t 1 FUEL
b TR LR TR E T S I T g B T TSP o o T " £ 1
8 TEteIANCE 400 dut s, SPACEINTRUDERS (16K) £5.95 :T '::’Hﬂ
PROGRAMMERS £6.50 ﬂﬁéﬁlggﬁmmmnﬂmm EE —l —3
OOLKIT 2ZX81 ;
T LINE RENUMBER (18K] £4.95 m“n . 31070 &r )
BRI bk s bl i e NAVAL BLOCKADE (16K £5.95
s s - ! Fiy your owen gieorafn from 1ake off 1o lendrg v
navipaticnal Descors, ver Mounlaing anc useng & fi
zxa'l BOUKS |LI$I:-||IH:I -.F:lt:;:;!!n‘F;:-:-ru] :]Anu;r-l;-...:-dﬂ-. *wjnrg “::'r':-..
. HINTS & TIPS for the ZX81 £3.95  must ke your ShB anc) ket 10 1y your eraft
" i el B sturatily cvph radsd BodCons and then o salely on the
Ayl dlirfel runway " H Wi BPE PR INE Al ErOsE wana iy
EP ECTHUM 'lﬂ:llﬂrm-nl::.#ﬁ:'r'r:ql MotHzon h-'a'.:- v 'I.ﬂl'u:l B pwcan
YHF Omnaidactonal Range, Instrumen Lanafingy Satom
1 ASSEMBLEHIDIEASSEMBLEH EBBE :Hm it G Flagp, &ir 5 1 whLanc e Medsure
FILDT,. * ; Z)f.ﬂ £5.95 #® Two programs on one cassette Enu-s:n::km. vﬂw_;".’fuﬂl R“:;"I:nzi 'Il-tm-'::"-‘-!--ﬂ?u
w4 1400 .y btwant i \*‘u;. # Comprehensive instructions dheplay of ruriiry on spproech "6 Wicdas irom Take off
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-.: "‘l-‘--_ rE oy .ﬁﬁ ..1:,1*' = e -l
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COMPUTERS-WEST WALES

BBC MICRO'S IN STOCK NOW

MODEL A—£299
MODEL B —£399

FEATURES INCLUDE:

* 73 KEY FULL TRAVEL KEYBOARD

* HIGH DEFINITION COLOUR GRAPHICS

* 3 VOICE MUSIC SYNTHESIS PLUS ‘NDISE'.
* 10 USER DEFINABLE FUNCTION KEYS

PLUS MUCH, MUCH MORE

EXPANSION OPTIONS (MODEL B) INCLUDE:
* DISC » COLOUR MONITOR * PRINTERS
* SPEECH SYNTHESIS » PADDLES
* SECOND PROCESSOR
A/B UPGRADES (SAME DAY BY APPOINTMENT)
£106

WE ALSO STOCK THE ATOM AND ZXB1 MICRO'S AND
A WIDE SELETION OF COMPUTER SOFTWAREE BODKS
| ALL PRICES INCLUDE VAT AT 15%

SECURICOR DELIVERY £10. POST £3

LE A N A B RSN RS EREEREES S S SENEESERERESNS]

CARDIGAN ELECTRONICS

CHANCERY LANE (NeAR WOOLWORTHS)
CARDIGAN, DYFED
TEL: 0239-614483

HOURS MON/SAT 10 am TO 5 prn CLOSED ALL DAY WEDNESDAY

BBC Micro SOFTWARE

FERNLEAF |
| MICROSYSTEMS

1. WORD-EDITOR £12.50 [m— p inc) model B
4 pages of text to wite, celéte, save, marl, deaw tables, print sic
Package includes Manual. ldeal for almost all wiiting needs. Drives sny prntor
'I'u_' frillael printang B spacial lormatting by ambeddng ASCH codes in 1ex1, W
=l
2. HOME-FINANCE £12.50 l|.'.I+ p inc) model B
Another must for the BAC mecro owned. Package manpulates 10 separate

actounts; handies direct delst, standing orden, Financial omocasts plua priniout
inchsdes. manual

3. SKY-BIRD £9.00 (p+ p inc) model B
Incrpcibue n st read trme graphaci, exciting sounds B mult colowred
graphica. Dusde the fight of the sky bird Dohend renisins, reoed e e hanh
but watch out for unkngwn dangers behind the hiis. Employs skill and returns
uniodd enjoymant for sl

4, SCREEN-DUMP £6.00 (p+ p inc) models A+ B

Superfast machine code piogram. Auto adjusts to any mode ol user § sireen
display and dumps screen in J selectable sires with colour discrimination
inchudes instructons 1o Use Bry prniod

We offer guality software to
compliment the guality of this micro.
We also write software to order.
Enquire in wiriting.

Enclose SAE.

FERNLEAF MICROSYSTEMS
SILVERGROVE INNHAMS WOOD
CROWBOROUGH, SUSSEX TN6 1TE
Tel: Brighton 565303

or Brighton 603191

Orders to:

Retail dealers
offered big
discounts

The sole SINCLAIR agent for
the Arab World — now also
agent for JUPITER ACE and
APPLE!
We are interested in
software, publications, add-

ons etc.

Do not miss this opportunity —
sond shmples 1:|_|F 8l you have to:

P.O. -8;1_17?7 :!;d_dah.
Saudi Arabia, Tel: 6604212,
Telex 402 276 Autoram S.J.

i : / l ;.-‘ Lo
"-,hg"g.na Eh; _._;.,'-"" s

'll'-'l' e wmtm w0 ﬂn-lhp an ARABIC computer
aryong terested :ﬂ-u-u contset u
-
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STAR
SOCCER

i AN EXCITING NEW GAME

FOR THE ZX81 (16K)

ALL THE ACTION OF REAL FOOTBALL
PASS — SHOOT - DRIBBLE — TACKLE
CORNERS — FREE KICKS — THROW-INS

YOU PLAN THE MOVES — SEE THE PLAY
IN HIGH SPEED GRAPHICS

MATCHES BETWEEN 12 TOP CLUB SIDES
AND 12 *STAR* WORLD CUP SQUADS

MORE THAN AN ARCADE GAME
MORE THAN A SIMULATION

‘A truly original and absorbing game'
ONLY £5.95

Please make cheques and postal orders payable to:
Watson doltware dervices Lid,

I, Ivy Cottages, Long Road West, Dedham, Esex CO7 6EL

I Allow 14 days for delivery I




SOFTWARE FilE

Software File gives you the opportunity to have your programs,
ideas and discoveries published. We will accept contributions for
any home computer provided they are submitted to Your Computer
exclusively. Please double-check your programs and specify the
memory they require before sending them, preferably on cassette.
We pay between £6 and £36 for contributions published.

Snake

K Feary,
Wendover,
Buckinghamshire.

SNAKE 1§ FOR an expanded ZX-81, and was
inspired by a game which, when reviewed for
the BEC Micro, was said 1o be addictive. The
object is to move the snake around the screen
so that it can eat plus signs and make its body
as long as possible. Any key in the top row will
move the snake up. Any key in the bottom
row, except Shift, will move it down. Any key
on the right of the middle two rows moves it
right and any key on the left of the middle two
rows moves it leff.

Using >,<,A or V the snake’s head points in

the direction of motion. As it moves more plus

signs and obstacles — black squares — appear
at random positions. If the head hits an
obstacle you must stop pressing the keyboard
before changing direction or destroying the
obstacle by pressing Shifi. If the obstacle does
not disappear then you were not trying to
move the head into that square and will have
to press a key in the direction of the obstacle to
be destroyed.

Each obstacle eliminated shortens the snake
by one segment. The game ends when the
score is zero or when you try o move into a
square which has part of the snake's body in
one of the four surrounding squares. Each
time it moves the characters making up the
body are inverted. This gives the illusion of
motion and locates the new address of the
snake's tail.

The program contains some useful instruc-

tions, Exx swaps bc,de,hl for their alternate
registers and is shorter and faster than having
to Push and Pop all three pairs.

EX (sp),hi

swaps the two bytes at the top of the stack and
the contents of hl and saves having to “1d"
into a variable. It also demonstrates the use of
FD instructions.

These use the iy register which is loaded
with 4000h unless you alter it. The bytes after
FD are the same as if using hl, except when hl
is in brackets, then the third byte must be a
displacement measured from iy just like
relative jumps. The only exception is

ipliy)
which would be just FD E9. There are no FD
ED instructions nor
ex de, iy
otherwise any instruction using hl will work.

To load the program create Rem lines 1-10,
each 43 characters long. Then Poke 16511,230
and Poke 16512,1 to make one long line, Use
the often-published hexloader to enter the
code, add;

2 RAND USR 16653
and then save before running.

48a2 disable list
SCOR

TOP E:
Line

H
1-5C
ORE -

ue, left
Test Str risht,down
GAME

ARARC

Game ovE

Ouver R

48BS #1 bit @, (L.FRAMES)
ret z

add a1

ret o#

call #2 Rnd

ret nz

d ¢hld.128
call #2 Rnd

ret nz
Ht(h 12.21

re

1d hl.(SEED>

ld de. (HSD LFRM)
add hl.de

ld (SEED}.hl

5 EFBREYSBIBRYS
2 SRI2IBBEBSR
& BIZUIRSBLIBBY

40

a8
B 28 & 28 @

s 88
&

T =
e i

sag
!E:.rﬂu
T i
hy

8

]

40ER M4

£22 B RA =

D law

Ezisiﬂzs

2
ger'

il e
:

a'!
i
&

sE

40F3 W7

—
18
-4

§
2E 33 5

48

a3
10 F4

%
DR OEMEAN R e BRI D8 EmMM B AR A8 e R RN GEERREEREERRB S8 ABABLREER L

¥ pop de D
ret co
418D ld de,Toe Line 11 B4 48
d bc. 32 21 20 g
call Print Str CDh 6E BB
ld a.32 3E 20
1d hl.{DF.CC} 2R BE 40
inc hil 23
push hl ES
id .23 e 1I7
#182 ld b.a 47
#11 ld <h13.8 36 08
inc hl 23
dinz #ll 18 FE
inc hil 23
dec © an
Jr nz M@ 20 Fé
1d b 47
812 ld child.a i
inc hi 23
dinz 12 i@ FC
[ El
ld be. 3.6 @l 86 83
14 (TRIL A1 523 2 40
#13 1d <hl).e 1
ing hl 23
dinz W13 18 FC
1d <(DF.52):b 22
ld {HERDY.h1 49
id <hl>. 18
ld {MV).18 42 12
ld :-29'

call Print At
ld &. (HI-SCORE)
call Print Ho.
+i4 eall #1195 Play
Jr 14
4158 #15 call #1 Test RHD
#1656 call ¥4 Dilaw

MERBECEE58838R38RS
ERhaddndcEngs

=J

=

Play 017 call Kscan a2
1d &1
inc 1
Jrz W17 F9
~lea
ce 253 FD
ir o BB 38 19
ce 247 FE F?
ir nc 819 38 14
ce 223 FE DF
ir nc 289 38 18
818 ld bo.38.59 81 3p 26
ld che,33 i1 21 &8
Jr W21 18 BE
#9 1d bo:18.19 a1 13 12
ld de.=1 11 FF FF
Jr W21 18 86
120 1d be.59.38 81 26 3B
ld de.-33 i1 DF FF
121 ld a(Mv) 3R 42 48
oe b BE
Jr z W16 <8 C3
1d hl.CTRILY 2R 3E 40
ld b.<{hl) 46

1d hl. CHERD>
d (hid,e
add hl.de
1d a:thl)
ce 118

dr z #16

ce 128

Jr nz K24

[ g+ 8
022 call Kscan
inc 1
dr nz 822
823 call Kscan
inc h
Jr z 823
inc h
Jr nz W17
e
1d a.8
ld chl):;a
dec (SEGS)
Jr oz #38
call 827
Jr 826
24 push hl
d a.bb
[ by
eon bl
call # Find Ses
Id a.b

2
8
&

Be98 B R 3 83 B =894

41

& 3
8

3
038R IR IIBANAABITICBINESRIVRTR LR OBROBRARANGY
785G 08 Y8528
5

5 23288.2

41EF 826 l1d bec.0.7
call Print At
1d o, (SEGS)
Jo Print No.

41FB 827 1d hl.CTRIL?
1d ¢hl).a

41FF #2868 1d h1, CHERDY

Id a:b

xor 128

1d c.a

d a.b

8 8 REAAS

Sens

X

ld b. (SEGS) FD 46 48

[ 24

call # Find Sewss CD F9 48
{continued on next page)
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§

" ld Child. i b C1
fcontinued from previous page) n:ll 'IIIH‘ CD EF 41 call Print Ho CD 58 oA
#31 ld o.(5EGS) FD 4E 48 #32 1d bo,@.10 21 @A B8
Id a,(HI-SCORE) 3A 7D 48 call Print At CD FS 28
d {hild.e 7l ce o B9 d c.9 %€ B89
X Jr- nc 832 30 oF ld de.Geme Dver 11 AC 4@
dinz 929 i@ Fg . 1d {HI-SCORE).,c FD 71 7B call Print St CD 6B 0B
0 1d b.0 85 P@ #33 call Kscan CD BB 82
Id <{TRIL>.h1 22 3E 48 eush bo s inc 1 2C
ret id c.29 8E 1D Jr nz 9§33 208 FA
#38 1d h1.CTAILY 2A 3E 48 call Print At CD F5 @8 rst 8.8 CF &b

1 but it is a completely new game involving | 4148  Defining the graphic characters
NOt Centlpede manocuvering a hungry centipede along a | 70-100 Setting up the screen and variables
Andrew Weekes, tunnel without touching the walls, while | 110-150 Drawing the tunnel and centipede
Truro, sgating as many grubs as possible. 155210 Movement of the display
Cornwall, ..::'. atky The characters used are defined on to the | 220280 Display for losing the game and
THIS PROGRAM is mmtmnmn:s'm keys Q and P. o
written for the ZX Spectrum. It is not a| Lines  Function The Poke statement — Poke 23692,255 is for
version of the popular game of the same name, 1-40  The introduction Scrolling the screen.

i FOR X=0 TO Ea GO TO =220
1@ PRINT AT 20 * CENTIPEDE C 131 IF SCREENS (16.p)="." THEN
ENTIPEDE GENTIPEﬂE' GO TO 220
11 POKE 23652,2855: PRINT AT 21 132 IF SCREENS (15,p) ¢>" " THEN
,31; LET §= +1: BE @.1.0
16 NEXT x 135 s =<+1
16 CLS 148 P‘HINT ; BRIGHT 8;AT 1S5.p."D
20 PRINT : PRINT © Andrew U
eekes 18.11.82 " 1S@ POKE 23692,255: PRINT AT 21
1 PRINT : PRINT “ INPUT HARD .31;" *
NESS LEVEL (2-1@)" 155 RANDOMIZE : RANDOMIZE
22 INPUT h 160 LET m=INT (RND#h) -(h/2)
23 IF h3>18 THEN GO TO 22 181 IF m=0 THEN GO TO 160
28 PRINT : PRINT : PRINT 1682 LET m=m+RND#2
3@ PRINT *~ PRESS ANY KEY T 170 IF a>=0 THEN LET a=2a+m
0 START”: PRINT : PRINT 1758 IF b{(=30 THEN LET b=b#+s
S PRINT * GOBBLE THE GRUBS 180 IF a<=0® THEN LET a=a+AB5 (m
‘%°": PRINT : PRINT UITHOU ): LET b=b+ABS (@)
T HITTING THE UALLS": PRINT : PR 185 IF b>=29 THEN LET b=b-ABS I
INT LEFT-"2Z- RIGHT ®): LET 3=a-ABS (W)
- g 198 PRINT AT 1S5,p; "
¢g PAUSE @ iean LET P=p-(INKEYS="2") + (INKEY
4 X=@ TO 7: READ d =t
42 POKE USR “p +x,d 218 GO TO 120
43 NEXT Xx 220 PHINT , OUER @:AT 1S,p;"0":
44 DATA BIN ©00111100,BIMN 18111  PRINT a§,p; OVvER 1;:"*". pPAUS
191,BIN 21180110 ,BIN 10100121 .BT E @: BEEP 2.1 ,—49- BEEP @0.2,-30-:
N 2112@21190.8BIN 19100:101i,.8IN D111 BEEP ©.1,50: BEEP @.3,0: BEEP @
1119,.BIN 22111100 b
4S5 'FOR x=0 TO 7: READ d 232 CLS . FOR p=@ TOD
46 POKE USR "Q“ 3x,d 249 PRINT "YOU SNUEBED YOUR HNOS
47 NEXT X E ON THE TUNNEL UR
mE’aﬁTuﬁi'&'eﬁ?“é%ﬁ“ﬁ;ﬂ'?i';?E“% “Sse NEXT P
20111100, BIN 11111111,BIN 3611 251 PAUSE 190 :
11aa EIH 1ia11a11 265 CLS : PRINT : PRINT ° YO
VER U SCORED “;INT (5-1@);" POINTS *
aa LET n-a 256 PRINT : PRINT * YOuU ATE
20 LET =2=@: LFT 9=0 “-g;" GRUBS"
8@ BORDER 4: PRAPER S: INK 1 55% PRINT : PRINT THRT 'S *
9@ LET p=1S SINT ((S,10) +93 - " N TOTAEL-
100 LET a=1@: LET b=20 258 PRINT : PRINT
11@ CLS 260 qnng “ DD YOU WANT TO PLA
120 PRINT AT 20,a;".";AT 20,b; " Y RAGAIN 7%
B 270 PAUSE ©: LET as$=INKEYS: IF
125 IF RND3>@.9 THEN PRINT AT 2@ a$<>"y"' THEN STOP
,a+ib-2),2); "&" 288 RUN
220 I Al REEN (15 ,p) ="." THEN

Four routines
David Graham,

Richmeond,
Surray.

THIS PROGRAM runs on an unn:pmdnd
Vic-20. It will not work on an 8K or 16K
expanded Vic as the memory-mapped screen
changes location. The program is comprised
of four machine-code routines. The character
set runs through all 255 characters in the Vic
memory, with very fast alternating borders
and sound. A text window is left in the middle
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of the screen so that any Basic print statement
can be displayed — line 240.

Screen Clear 1 clears the screen or prints
any character over the screen. The subroutine

at line 300 changes eight bytes in Screen Clear .

1 to make it operate in reverse. Character Set 2
prints the whole character set on the screen
instantly. Border L is a simple program that
runs through the border colour combination
for a white screen. This is done so fast in
machine-code that very thin lines of colour are
scen around the border.

Lines 30 to 210 Poke the decimal code into

memory. Lines 220 to 310 are a small demon-
stration of the machine code just entered.
Notice in line 230 the character in strings
represents the F1 key pressed once. The
character-set routine can be set 10 run ar
varying speeds, the slowest speed takes two
minutes 48 seconds and the fastest abour 1.8
seconds. To change the speed, Poke 868, X —
where X is berween 1 and 255. The sound of
this routine can also be turned off or lowered
by Poke 831,X where X is between 0 and 15.

For the Screen Clear | routine the character
printed can be altered by Poke 915, X where X




l

3 SOFI'WAREFILE

is between 0 and 255 in the Vic Poke tables.
The speed at which Screen Clear | runs can be
altered by Poke 940, X where X is between |
and 255.

The start and finishing addresses are given
in Rem statements, between the data for the
routines. If you want to alter something per-
manently, change the data in the data
statements.

This is quite easy. For instance, il you
wanted to change 831 in the character set
routine, simply count from 828 along to 831 in
the data statement — the number should be 15,
— and change it to what you want.

If you want to alter something temporarily,
Poke it in as a direct statement, then Run the
line number in which the routine is called,
avoiding Running the whole program. The
whole program takes up 1,218 bytes and
glthough the machine code is simple, the
program produces some spectacular displays.

mnz'-éuit'-
CHARACTER SET.

;zzs;=
5

-

72,168
80 DATR1D

(144,136

178, 184

11@ DATR9E

122 REM CLEAR]
130 REM (914-937)

96,772,138

16@ REM CHARACTER SET2
178 REM (958-971)

198 REM BORDER |
288 REM (972-332)
Zg DATAL62,

Forth draw

== I

DRAWING PICTURES on the television screen
may not be new but this program is written in
Forth to run on the Jupiter Ace so it has a
different structure to Basic drawing programs.
The program ecnables straight and diagonal
lines to be drawn and rubbed out on the
screen.

Load the program from the cassette by
entering

“load drawer'
The program may then be run by entering
“drawer”

The keys around the G key control the

flashing cursor as shown below.
R T Y
F G H
v B N

If T, H, B and F are North, East, South and
West respectively, then R, Y, N and V are
NW, NE, SE and SW. The cursor may be
switched between drawing and rubbing out
modes by pressing O.

This program uses the plot function on the
Ace. This function requires three numbers on
the stack, the X co-ordinate, the Y co-ordinate
and the Plotting mode. The other words in the

‘235 PRINT " M COOaeoy PRESS FL"
238 §YSST2:CETRS: IFASC "IN THENZ23R

238 FORT=2TOS08:NEXTT

292 FORP=@TD42@:HEXTP
1,224

» 242 RETURN

1=82870992 READPZ : POKEP1, P2 NEXTP1

69,0,162,15,142,14,144,162,8,160,0,153,0,30,153,8,31

70 DATRA208. 192,242,208, 243,201 ,253,240.60,32,94, 3,232, 138,76,69.3,72, 138,72, 132,
50 DATAL140,232.3,160.47,162.215,142.10.144, 142,12, 144,232, 224,241,208, 245,140, 13
108 DATA192,48,208,23%5,206,232,3,200,220, 162,09, 142, 10, 144, 142,12, 144, 124, 168, 104

140 DATA169,32,160,0.162,241,153.0,30.,157,8,31,32,168,3,200,202, 192,242, 288, 241,
150 DATAT2.162,1,142,252,3,162,255,202,208,233, 206, 2%2. 3,

168 DATALER. @, 169,08, 133, 242,30, 200,132, 152, 253, 208, 247,56

255.142,247,3, 162,31, 142, 13, 144,202, 224,24, 208, 248, 206, 247, 3, 208, 24

242 PRINT"J0ODDDOODODIS- VC22 CHARACTER SET " :§YS828

268 PRINT"":POKE36879.0 POKESLY, 64 5YS914: 00SUB30R - POKESLJ, 32/ 5Y5914
are Pmlsfﬂ:mﬂﬂ.m:mwm=w1=.a&=mu

280 PRINT"J- THE CHARACTER SET -"'FORP=@T040@:NEXTP SYSS38

'00TOo280
300 POKE916, 160 POKES17,241 POKESLS, 162 POKESLS, B:POKES2S, 136 POKESDD, 232 ' POKESS

208,240, 104,170, 104,56

program test to see if any of the keys specified
have been pressed and alter the values of X, Y,
and Colour appropriately. One interesting
aspect is the method of testing to see if a key
has been pressed and then leaving the result as
a flag on the stack. The position of the cursor
is then tested to see if movement in the desired
direction will take it off the edge of the screen;
this result is also saved on the stack. The flags
on the stack are then tested using the And
function and, if true, then the X and Y co-
ordinates are changed accordingly.

0 VARIABLE X

0 VARIABLE Y

0 VARIABLE COLOUR

X+ X@1+ X1

i X-X@1-X1;

Y+ Y@ 14 "H;

Y-Y@1-Y1I;

:UPINKEY 116 = Y @ 45 < AND IF Y +
THEN ;

: DOWN INKEY 98 = Y @ (> AND IF Y-

THEN ;

: RIGHT INKEY 104 = X @ 63< AND IF X+

THEN :

: LEFT INKEY 102 = X @ (> AND IF X-

THEN ;

: DIAGT INKEY 114 = X @ 0> ¥ @ 456 < AND

AND IF X- ¥+ THEN ;

: DIAGZ INKEY 118 = X @ 0> ¥ @ 0> AND

AND IF X- Y- THEN ;

: DIAG3 INKEY 121 = X @ B< Y @ 45 < AND

AND IF X+ Y+ THEN ;

: DIAG4 INKEY 110 = X @ 63< Y @ 0> AND

AND IF X+ Y- THEN ;

: CHANGE COLOUR @ IF 0 COLOUR | ELSE

1 COLOUR ! THEN ;

: COLOUR? INKEY 48 = IF CHANGE 50 200

BEEP THEN ;

¢ INPUT? COLOUR? UP DOWN RIGHT LEFT

DIAGY DIAG2 DIAG3 DIAGA ;

: ZEROCLS 21 Y 131 X 10 COLOUR | ;
: DRAW X @ Y @ COLOUR @ PLOT ;

: FLASH CHANGE 250 0 DO LOOP ;

: DRAWER ZERO BEGIN INPUT? DRAW

FLASH DRAW FLASH 0 UNTIL ;

Bat stop

P Johnson,
Blythe Bridge,
Stoke-on- Trent.

HERE 1S MY version of Breakout for the
Dragon 32. The program enables you to
choose whichever keys you want for the bat
movement. However, because of the way the
Inkey$ function works, once you have pushed
the key for right, the bat will move right untl
you press another key to stop it. The same is
true of the left. At first this is difficult 1o do,
but you will improve with practice. Suggested
values for the first run are a ball speed of 30
and a bat size of 7. The lower the number you
input for speed, the faster the ball will move.
The program will work on a colour or black-
and-white set.

=
TR

10 "sxBREAKDOUT A
20 "am<{C>1982 BY P.JOMNSONEE
=0 CLEAR S000
&0 H=Z00) k=2 Ne="THE COMPUTER"
30 GOTO 1110
&0 =0

70 CLS |

B0 A==z Eg=""Cae""Din""
0

tNEXTA

110 7@832.08
120 SOUND &0, 1
130 7Eed, B9
140 SOUND &0, 1
150 79%4,Ce
160 SOUND &0, 1

471,124

210 BL= | I90+RND (107}
220 PL=A2T

230 Y==71

240 POKE BL,79

250 POREBL, 143

FORA=1024 TO 1053:POKE A, 40; POKE A+448, 1 72 NEXTA
100 FORA=0 TO J0:ASsaS+CHRS(1IT4)  BSeDe+CHRS (190) 1 CO=Ca+CHRD (204 ) ) DE=De+CHRS (222)

170 FOR A=1 TO RM: 7896+ (AE32) D81 SOUND 89, Lt NEXTA

180 PLa="":SCa= " FORC=] TO SI:PFLS=PLE+CHRS(131)15Co=8C0+" “;NEXT C

150 FORA=1056 TO 1440 STEF IiPOKE A, 138:POKE A+31, 133NEXTA

200 POKE 1024, 120:POKE 1095, 120:POKE 1472, 120:POKE 1503, 120: POME 1440, 128:POKE 1

fcontinued on next page/
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SOFTWARE FILE -

fcontinued from previous page) 730 SOUND @9, 1
2460 TIPL.PLE; T30 IF HrE THEN 900
ZT0 IF BL>1AOGE AMD (Ve3]l OF Y=33) THEN BL=BL+32:00T0 290 ;"“ Kl
200 BL=BL*V %0 CLS3
290 IF PEEX (BL)C314% THEM 430 T4 ﬂ“""r'w-l TO 32 AR=AS+0HRS (159 INEXTA
300 FPAB0, S HISCORE="g&; "Ha"y 770 *Hr.nn
310 POME BL,79 THO 73448, Ang
320 FORC=O TOD BSIMEXT C Rl e e R R T IR I T I
II0 Te=IMKEYS DO0 7864, "8 YOU HAVE GOT THE HIGH SCORE -
240 IF Te="* THEN Te=Ps B0 TRTA,CINERRNER AR R R
350 Pe=Ts g;ﬁ 1:;;0. *l;.!—:m TYPE THE MNAME YODU WISH TO®
¢ THZ24, "HE KNOWN BY L PRESE THE "ENTER" =
m !";H.:‘E::‘ PSR TGN - 200 840 7288, "EKEY. (MAX, 12 LETTERS),. ™
5o 1¥ T-t-ﬂil'l- e B30 INPUTHE: IF LEMINS) 12 THEM M=LEFTS(NS,12)
290 IF Te=LIs THEN PL=PL-2 840 73304, "18 THIS CORRECT i¥/N) 7=
870 [NPUT ¥e
400 IF PL<417T THEN PL=&}7 BOO LF YeuN*
410 IF PL>A47-87 THEN PL=d4T-8F ot ': _THEN TS0
420 pOTO 250 ﬂ;?, éfg;' »*i= THEN SOUND 1, 1:007T0 B0
& (-1 1 i,
“.'-g "r:frlrgu.;.:r :-w-:rf;u;u"*:nm 7.1 ELSE SOUND 10,1 :Eﬁ A%=""3FORA=1 TO 321AS=A¥*CHRS (191} INEXTA
- P e i S0, B TA4E, Ay
::3 iﬁ x:;‘; ::: plany + 12 FLAY " T255Y LODEFGARCCBAGFED " : GOTD 70 B30 764, ERNEBREAKDUT BY PAUL JOMMSONEREE®
ATO IF A=138 THEN 530 st . L TIE S e
290 IF A<H 131 THEN 570 FA0 e S LEETRE (H)) )
S5O0 TWAHIT BALLeR 970 LO=LEFTS (A%, (32-P) /21« EIHI0H SCORE “+STRE(HI+= g9
510 IF V=3 THEN V=-33:60T0 280 ::: Ff::":-_:;:“:
2520 IF V=33 THEN V=-3 ™™D 2 -
530 IF v=3) 1:94 v-u:ﬁnuz;ﬂ 1000 LA=LEFTS{AS, (32-7) /20 +"ISHELD BY “+N8+" ss"
540 IF Va-33 THEN V=-31:160T0 280 A AL :
550 IF V=33 THEN v=31:00T0 200 2 et D
240 IF Ve-31 THEM w-;:murn P T 1030 TE352, "THE LAST SCORE WAS™ 3
S70 " EISCORESNE 1040 73414, “FRESS "9° FOR NEXT OAME"
SE0 IF A=174 THEN S=B+100 1090 79400, " (PRESS "C* TO ALTER CONTROLS)=j
S%0 IF A=190 THEN G=8+73 1040 TH=INKEYS
&00 IF A=234 THEN SeS+30 1070 I; :l- C* THEN 1110
810 IF A=222 THEN S=S+208 (RW-11 D o Sena e TIN. 1080
20 IF Vw33 THEW V=31:007T0 &40 ¥ 100 Aaia M;“ HOABARARARARARGEABABARARG BEBAA T A
&30 1IF Ve=31 THEW VaI3 g
ﬁ ;:;‘u,:u 1120 7333, "KEY FOR RIONT®gp: [NPUTRIS
S&0 BLEBL +BND (3 =2 L1330 797, "HEY FOR LEFT=g: [MPUTLIS
ATG IF PEEX (BL)=132 OR PEEX(BL)=130 THEN BL=4T L140 “@lal, “BALL BPEED(0-80)"g1 INFUTES
&80 0OTO 280 1150 IFRS<0 OR BS 40 THEN 1140
4%0 TATH, "PRESS THE ‘@' KEY™y H1a0 TAT8A, “BAT SITE(1=7) 1 INPUTSE
700 IF IMKEYS<>*3° THEM 700 1170 IF BRCl OR B257 THEM 1180
716 CLAL ' Li80 BOTO &0
-
Typewriter 10 REY
20 REM te) David Prideaux 1982
David Prideaux, ) ﬁ gﬁs
Crownhil, & BBl i 50 DNERROR GOTO988
Plymouth, i 60 VDUL7,0,410

] i - 70 PRINT''® FORMAT1 """~ AS 1 41 lines, 50 wide. A4 3 &0 lines, 73 wide. (Mor
HERE 15 A program which provides the basic mal print)='* 7% wide. tCondensed print}*’

P ' ¥ - B0 INPUTPleass snter reguirsed printing width "W
facilities of an electronic typewriter for letter B BN Bl e oY DIN L (i t Lt s hpuaie

writing, namely continuous-text entry, editing 100 *Fx4,]

HP T i 1 i 110 CLS
for ﬂITD"- and |\IHI—FI-CIIWﬂ of the nﬁht hand 120 PRINT'® Ignore aistabkes while typing in your script. *'" Use cursor -2 for

margin. d G " now line, TAB for new paragraph, RETURN when finished.”'" Plsass start typing."*
The printer used are for the Epson
b codes 130 MOVE Weld, 1024:0RAN Meld, o
range of printers: no doubt the procedure 140 YeVrOSs?
ProcMenu could be adapted to suit other 150 FOR line=1 TO &0:PROCIine:NEXT
printers. In terms of memory requirement the i S SR
program should run on BBC Model A micros, 180 DEFPROC] ine
but for the most effective display mode 0 is i ﬁ!;mmm‘
used and this demands a Model B. 210 NOL=]no+l
The program uses i roced 220 Frints(lno+1i=As: FROCcheck
: itk Lin B inies of p e 230 PROCHrintsEND
starting with ProcLine which reads characters 240 IF B<>137 OOTOZS0 ELBE Print®ilnc+1)=as;As==";ino=lnc+i:Y=r+]
from the keyboard and puts them into a string ﬁ ;::B:‘:::BBETE!-&: El;ﬁ P”:Mr”“ﬂ"“m“- “rlnoslna+2: Yay+d
P - 4] { riAasg [+2) i lnD
AS$, until it exceeds the length of a line W. The 276 IF LEN(AS) (=i OOTO199
complete line is then put ingo an array Print§, 280 PRINTTAE(O,Y) | SPC(W+1)
while the remainder of AS goes on to have Ay L SR SV, S
further text added to ir. 310 REPEAT
Three - 320 WeN-1:PS=LEFTH{AS,N)
mnn'ln] chnm:tfm o cmr.lrcd i the 330  UNTILASCURIDS(AS,N, 1)) =32
text, cursor right for Newline — line 240 — 40 AY=RIGHTS (A8, LEN(AS) =N)
the Tab key for a new paragraph = line 250 — ;:g g;:;;;“:*;:“ﬂ
mdrRﬂum on completion to process :h; ml:t 370 VavelsIE ¥om2 Yei
— line 200. ProcCheck steps through the 380 ENDPROC
- . ; 390 DEFPROCprFInt
entered text in the array, a line at a time, 500 *FX1%,0
giving options to accept the line, correct it or 418 oFx4,0
t - ] 2 " ' 420 VDU1,27,1,34:REM Cancel paper-out alarm
P‘dﬁ out to justify the right-hand mnrgl.n,_b}r 430 PRINTTAB(O,NOL+1}} Do you want printer on? (Y/N)*:R=GETICLStIF R=89 OR Rel
adding spaces — ProcPad. Finally, ProcPrim 11 PROCsenus VOUZ
: 440 MOVE Weld, 1028:DRAN Mels, o
rudsl the contents of the modified array to the il P B L | A S o
AT : 440 VDU1,27,1,7001,1811,27,1,87,1,011,27,1, 724REN Cancel print options
The test used to recognise the end of a word :;g Egﬁnfﬁngc;:h -
in the text is by locating spaces. Consequently 498 CLE v~
the neatest effect is achieved by placing 209 ?ﬂ;ﬂmﬁgél;:':é:} ne check”
punctuation marks immediately after a word, :;: Frn ,...ém"u'
with no intervening space, and always ;:n m ma. 1424; DRAW We M'Tr:n o .
4 2 X T i | (@, N)IPrinte (NI & Yi®"Linm “1}
following punctuation marks with a space 556 PRINTTABIO,015°ls line correct? N ta edit, SPACE if OK, RETURN to justié
except for open quotation marks,
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SOFTWARE FILE

Fié Pepave et

M veiW-LENIS) =1)D]IViEP=1)

T30 W= -LEN (S8 - 1 ROD LB 1 “
TAD Vet e

TS FOR B=) TO ¥ivesvie® = EST

Tad hsTRe" =

e FDR T=|TORS

Tiwl Palwll DLSE Fal=]

%8 RIN Upson print codes
Y08 IF donts] VEUL, LS

8 IF ABCIMID®(Prind®iNi, B, 1) 1=30 AND AGCIMIDS Print®in B+1,101=32 B=B+1:10 WIS TP Smska VECH ST, . BTN
& IF ABCIRMIDNiPr e IF dended VOUL,IT, 0,6V
AERANE B, ) ) =37 BF-0F L 0P =0 BB =R IDe (Fr At e IN] L IB" W35 1F fontes VUL 3T L 71
S) %0, Bl (P k=1 L A
Tee NEITE

Wi IF dont=s VDU, 27, 0, 7000, 1898, 37, 0,87, {801,271, 72
5E PRINT Do you mant asother cholce? (i-& or !ﬂ'ni-ht-ﬂ.:r BL T Fon =N D0TDS

B0 ELSE IF R3320 AND B¢ xad
wad L
T ENDPROC
e FEA, 8
T MEPOAT PRINTS AT M.

T8 PRINT'® 4 Erass last choices®”
B0 PRINT® “vou have selescisd =) foad

—
-
"'sk0  TeGET(IF Tel3 PROCHES100TOMZS 79 I8 e Taans I eION/31) ARORUN IR NGRS
78 IF T=32 OOTOAZY. = Tegp
e g . AL (N = Lt 00 SS DS B, LI T=00=Te2, L iTI=L i T=01} =1} =ADDY
e voull e
W PRINT*Copy line =itk correction, than METURS, *§8PC (230 0 INPUTL INE™" Printe :;: AFFROCRRN
iy
B CLa
BIE webiea PRINTTAROS, 0 BRC () e PRINTT
ARULS, I 1 "Belect print fanty “"''* | Condemesd BFIALE®'* 2 Norssl pri
g PRINTTAE (b, M ) Frant® Wl g PRINTTAB G, M=l i iPrinti i1 b sMETT =" 3 Ent et 4 e =i ::Int' wal pr
&2 Bt (onieQET=ddn IF Fosy 98 GOTODSS
Lol

Change goals

George Thordian,
Kidderminster,
Worcestershire.

WRITTEN FOR the unexpanded Vic-20, this
program is based on the old pinball game.
Lines 30-100 set up the arrangement of

bumpers. These can be moved around sccord-
ing to taste, the ball bouncing off any of these
symbols wherever it finds them.

Line 110 sets up the goal to be defended.
This oo may be extended to add exira
difficulty.

Thus we have a game easily changed 1o
produce a new game and reduce the chance of’
learning the game by rote. Throughout the

program square brackets indicate a control key
and curly brackets indicate cursor key
movements with repetitions.

RHT = RIGHT

LFT =LEFT

UP=UP

DWN = DOWN
Graphic symbols are shown by their shifted
key; other keys are shown as on the keyboard.

10 ?"[REDILCLR]

FINBALL

WIZARDLBLUJ{DWN}": GOSUB&S0

20

30

40

S0

&0

70

80

0

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
270
380
390
400
410
420

F=1:6=1
PYICLRICYELI{RHTS} #{DWN2} {LFT23#{RHT}#";
Y=INT(RND(1)+18)

IF ¥Y>7 AND ¥<11 THEN 40
PUIPURI{RHT &Y {DWNX {SHFTZ} {RHT2)} {SHFTZ> {DWN3I} {LFT3>{SHFTZ} {(RHT23 {SHFTZX"3;
PULYELICDWNA T # {DWNZ23 {LFT>*{DWN2} (LFT>#%"}

PULBLKI{LFTAY {UP3) {SHFTU} {SHFTI} {DWN3 {LFT2} {SHFTJ} {SHFTK3}"
TY"LYELI{DWNSS {RHT4 * {DWN2Z3 # {UF23%";

FUIFUR] {DWN2Z} (RHT&I {SHFTZ} {RHT> {UFP2} {(SHFTZ} {RHT> {UFZJ {(SHFTZ>}"
P"{HME> [RED] {RHT? {DWNB} {SHFTV> {DWN} {LFT} {SHFTV2 {DUWN} {LFT2> {SHFTV>}"
FOR B=0TO21

FOKE 38840+E,2

FOKE 8120+H,11%9

NEXT B

REM FLAYERS MOVE

FOKE 3B402+FP#22,6

FOKE 7482+P#22,117

GET A$:G60SUB 260

IF A$="B"OR AS="Y" THEN 20

Z"{HMEJ [BLK] {(DWN213SCORE="5SC: IF A$=""THEN 1%0

POKE 7&4&82+P%22,32

IF A$="{DUWN}"THEN F=F+1

IF A$="{UP}"THEN P=F-1

GOTO 160

REM BALL MOVES

POKE 7&68B0+X+Y#22, 32

A=X+F: Y=Y+0G

H=FEEK (74BO+X+Y#22)

IF H<>32 THEN 360

FOKE 3B400O+X+Y#»22,5

POKE 7&480+X+Y#22,81

IF X=21 OR X=0 THEN F=-F

IF ¥Y=19 OR Y=0 THEN B=-G

RETURN

IF H=117 THEN F=-=F31 X=X+F:SC=5SC+2:N=1%0

IF H=42 THEN F=-F: X=)+F:SC=5C+20:N=220

IF H=90 THEN G=-G:Y=Y+G:S5C=8C+10:N=220

IF H=73 OR H=74 OR H=735 OR H=BS5 THEN G=-G:Y=Y+G:S5C=SC+50:N=220

IF H=8&6 THEN 440
T=50: GOSUE &00
GOTO 310

leontinue d on next page)
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{continued from previous page)

430 REM BALL LOST

440 Q@=Q+1:IF Q=5 THEN 510

450 N=12%9;:T=200: B0SUB &00

460 ?"{CLR){RHT2>{UP2)00PS!''"
470 ?"C[RVS ON1{(RHT2) {DWN2)BALL
480 BET AS:IF AS<>"B" THEN 480
490 RETURN

500 REM LAST BALL

510 N=129: T=300:B0SUB &00

520 ?"[REDJI{(CLR)CRVS ON]{DWN2)OH DEAR NO MORE BALLS"
S30 ?"{DWN2}STILL,"SC"{SN’T BAD": IF SC<{HS THEN 5&0
5S40 BOSUP 730

S90 HE8=SC:7"{DWN}YDU'RE THE PINBALL
2960 7"THE PINBALL WIZARD SCORED
S70 INPUT"{DWN}TRY AGAIN(Y/N)"jAS$
IF As="Y" THEN SC=0:1@=0:RETURN
END

V=3487815=36874

POKE V,9

POKE S,N

FOR M=1 TOT:NEXT M

RETURN

T"DEFEND THE CROSSES ON THE LEFT OF THE SCREENFROM THE GREEN BALL"
7"{DWNICONTROL YOUR BAT BY MEANS OF THE CRSR KEYS"

&70 7" {(DWN2)SCORECARDS; {DWN} (LFTXLYELI#[BLUl=10 PTS{DWN}{LFT7>C[PURI{(SHFTZ>[BLU1=2
o PTB"

&80 ?"[BLK]
P‘TE"
&F0
700
710
720
730
740
750
760
770
780
790
800
810

"Q" {DWNZ2} (LFTS>PRESS B"

WIZARD":GOTO 570
"HS

&30
650

{DWN3 {LFT2>}{(SHFTUX{SHFTI} {DWN} {LFT23 (SHFTJJ {(SHFTK> [BLU1=50

?"EACH TIME YOU BLOCK THE BALL SCORE AN EXTRA 2 PTS"
7?"PRESS ANY KEY"

BET A$:IF As="" THEN 710

RETURN

V=34878

RESTORE

FOR A=1 TO12

READN, T

FOR L=1 TON

POKE 36874, T

POKE V,8

NEXT L

POKE V,0

B20 NEXTA

830 DATA 25,195, 25,195, 50,209,50,215, 25,219,550, 219, 25, 195, 25, 209, 25, 209, 25, 215, 2
5,215

840 DATA 50,219

850 RETURN

Serpent
N J Flgc

You nlf.:makt hungrily scouring the screen
for food, which comes in the form of a flashing

blue number. Every time you eat a number,
you grow by that number of segments, and
another one appears somewhere else on the
screen. But watch that you don’t touch the
electrified walls, or go into your own body, or
you will die.

You control the head of the snake with the

cursor control keys, and the rest of his body
will follow. Your score, which is displayed at
th:tndufnchpme is based on the number
of segments in your body.

If you would like a bit of sound, and do not
mind losing some speed, add the following
67 BEEP .01,(LEN a$/10}-20

1 DATA 66.,126,189,189,189,189,126,189

2 FOR + =0 TO 7:READ t:POKE USR "a" + +,t:NEXT ¢

3 LET b$ = "8":BORDER 2:PAPER 7:LET c = @:CLS

O LET x = 10:LET w = 19:LET a¢ = ""

16 FOR £ = 10 TO 19:LET a$ = a$ + "10" + STR$ +:PRINT BRIGHT 1:
INK G;AT 18.+;"RA" :NEXT +

26 GOSUB 165

30 LET Z¢ = INKEY$:IF 2% > "4" AND 2% < "9" THEN LET b$ = 2%

40 LET x = x + C(b$ = "6") - (b¥ = "7")LET v = 9 + (b$¥ = "8")

- (b = "S")
45 IF ATTR (x,¥) = 120 OR x = 22 OR w = 32 THEN GOTO 500

124 YOUR COMPUTER, FEBRUARY 1983




SOFTWARE FILE

47 GOSUB 156

90 LET c$ = STR$ x: IF x < 10 THEN LET c$ = " " + STR$ x
00 LET d¥$ = STR$ w: IF 9 < 10 THEN LET d$ = " " + STR$ o
68 LET x1 = VAL a${ TO 2>: LET wl = VAL a$(3 TO 4):

IF ATTR(x1,912> <> 128 THEN GOTO &2

61 PRINT AT x1.,w1;" ™

65 PRINT BRIGHT 1.INK @.AT x.4;"A"

78 LET af$=af$+c$+d$:IF c = @ THEN LET a% = a$(5 TO)

(v LET c=¢c - (c > @

166 GOTO 28 )

158 LET % = SCREEN# (x,9)>: IF % > "9" OR % < "1" THEN RETURN

160 LET ¢ = ¢ + VAL +%

163 BEEP .01.6: BEEP 0.61,10: BEEP ©6.61.20

165 PRINT FLASH 1,BRIGHT 1,PAPER 4.,AT (RND¥22)>-1, (RND¥32>-1;
INT (RND¥9)>+1:RETURN

5808 LET x = x =(x=22)4+C(x==1)LET v = y =(u=32)+(y=-1)

585 PRINT AT x.,9;FLASH 1,"A";AT 16,5;"SCORE = ", (LEN a$/4)-10

516 FOR + = 20 TO -S568 STEP -S5:BEEP 0.02,+:NEXT +

528 FOR ¥+ = 1 TO 200:NEXT +

925 IF INKEY$# = "" THEN GOTO 525

538 CLS: GOTO 3

NOTE: The "A" in lines 18, 65 and 585 is obtained when in

the ararhics mode.

Sound graph

Christopher Woods,
Sutton Coldfield,
West Midlands.

THIS SHORT program demonstrates how
sound can be detected via the cassette port on
the Dragon 32. To see it in action, type in the
program, run it and then play music through
the cassette port as if you were loading a
program. You should see an oscilloscope —
like graph of the music volume.

For best results the volume level on the
cassette recorder should be adjusted so that
two sizes of peaks can be seen. The two Pecks
65312 and 65314 detect quiet and loud noise
respectively. This idea could be developed
inte something like a speech-recognition

10
20
30
40
20
60
70
80 LINE-(X,Y),PSET
90 NEXT X

100 PCLS

110 GOTO 40

AUDIOON

FOR

REM VOLUME GRAFH BY C.WDODS

PMODE4: PCLS: SCREEN1, 1
LINE-(0O,180) ,PRESET

X=0 TO 255 STEP S
IF PEEK(65312)=1 THEN Y=180 ELSE Y=100
IF PEEK (65314)<>255 THEN Y=20

3D-maze

OWNING A ZX-81 the ground work for this
program was done on that computer, but a Pet
provided better graphics so 3D-MAZE runs in
just over 2K on any Pet. However, it can be

converted o the Vic-20. The object of the
game is to escape a eight-by-cight maze using
perspective diagrams of your current
location, which are renewed after every move.

There is a 20-second delay as the computer
generates a random maze during which time
instructions are displayed. Basically 4 rotates
you 90 degrees left; 6 rotates you 90 degrees
right, and 8 moves you forward.

The display takes a lintle getting used 1o but
flats at the appropriate edge of the screen

denote a turn. To convert this program for the
Vic-20 make the following changes:

560 TuSX:Z=5SY:LTI022R=772: D=440

62 T=T+XMZ=Z+YM:L=L+Z3:R=R+21:
D=D-44

8520 FORH=2TO D-22 STEP 22:POKEL + H,

103:POKE R+ H,101: NEXT H:RETURN

5000-6000 the instructions, and 6010-6070
the end display, should be changed as desired
and appropriate colours selected by the user.

220 GOSUESoHE
£30 ~0n K=} TOB
;'Ita H(Iik‘}'ﬂil;ﬁ}'s

£330 LB, XreM(E, Kieg

260 MOA, L s, | el

Z78 Mok, Gravio, Grvd

cEa NEAT

&9 FlRke]l 70 o

g FORY=L 10 3

S0 =Mk, vy Ungd. JFam)] THEM3ED
J£o FmHLE-1.Y)> 0=R
ENLETT o
348 IF R{3r=1
Jed P=d [Fym]

THEN R=F+y
THEM 408

ATH AN =) FeR

oo GOSUR 560

32 IF Ri2r=] THEH R=R+)

40 [F ¥e=8 ORY=8 THEM GOTO 4099

418 3=3. |=8: [F O=00RF=00R R=0 THEW S=5-i

420 [F S=£ THEW s

430 RoRg+[HT(RMDOT] ywSe] yug
00 MOX, v ieR

218 MEXTY

S8 HEXTH

T4 xwIHTCRHDLTINT+1 2 Al . Kr=M{), X -8
S50 Skm|NTCRHDCTI )bde3) - SYsIHT(RMDCT] yed+3)
555 MH=IHT(RHDC(T] )83-1) -¥M=G: [FM=8THEN YH=[HT(RHD(TI)82 82-1

S60 LET TeSx:Zedy: L=320917 R=32837

{continued on page 127
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MIDWICH COMPUTER COMPANY LIMITED

FAST EX-STOCK DELIVERY OF MICROCOMPUTER COMPOMENTS AT UNBEATABLE PRICES
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SOCWN ATOM OFERADES "ty ot Coreectir & calle (BECTT) 1m
Lo rigt i Prica | Ao ot pg & cove (B0 i
* Ay, o sk AR ponpges | -5 on (NN ol dor sevied (BRCY1TI T
* e (oot Care (AT M | & pe DN pig o AGH wd (BIECT [50 oS
“4 K Agore [0S (AASAT) L5 T e DIN plug oy coaet (BB 1]
4k FP ROM LARSST o 'D:rmh:- tor buis L catie /S80S 150
* B8 ROM St | u'.nf e * Sagie A drs (00 (BECTY 74 DO
* Dl e e TRBICAT ETOR o
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S0 SUBCHARCE PCI“ CREDTT CARD ORDERS

MIDWICH COMPUTER CO LTD

RICKINGHALL HOUSE. RICKINGHALL. SUFFOLK 1P22 1HH
TELEPHONE (0379) DISS B985T1

BBLelRS

PUCKMAN FOR 16K ZX81

BEAT THAT HIGH SCOREI
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBBLE YOU! YOUR ONLY
AIDES ARE FOUR "POWER
FILLS” WHICH MAKE THE
MEAMNIES EDIBLE. BUT
NOT FOR LONG!

® MACHINE CODED FOR FAST ACTION
®EXTRA "GOBBLER" FOR 10,000 POINTS

® 0N SCREEN SCORING

®HIGH SCORE WITH “ENTER NAME"” FACILITY
®UP TO4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

@257 elfOIDS

STAY ALIVE AS LONG AS POSSIBLE IN DPEN SPACE FILLED WITH FLYING ROCKS.
SCORE BY SHOOTING THEM — WHICH ALSD CAUSES THEM TO BREAK INTD LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORSE!

g X TAA SHIP FOR 1,000 FTS
INOT AS EASY AS 1T
SOUNDS!)

S5-I MOVES JUET LIKE
ARCADE VERSION

S ROTATE LEFT/ROTATE
AIGHT/THRLUST

DEPT ¥C

FOR 16K
ZXe

&P RES i ALLS
DIRECTIONS

S INCALASING NUMBER
OF ASTERDIDS

STHREE ASTERDID SIZES

S NASTY ALIEN SPACE
SHIP (FIRES BACK

THIS GAME IS JUST AS BAD! - AND ONLY £5.95
AN OFFER FOR REAL MASOCHISTS-BOTH TAPES FOR £9.95

MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLETO

THE SOFTWARE FARM DEPT B
CRAIGO FARM. BOTANY BAY. TINTERN, GWENT

SRACHINE CODED FOR
FAST ACTION

®ON SCREEN SCORING

WG SCONE WITH
EMTER NAME FACILITY

SUPTO & PLAYERS
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Z XSRS

J.K.GREYE SOFTWARE LTD
THE NEW GENERATION SOF TWARE HOUSE

“"Without question the finest mach.-ne code games available
today’........ J.N. ROWLAND Product Manager for W.H. SMITH.

fmm 1 o TN (=1 3
10 Gemes bnci. ASTEROIDS, UFD, CODE. B ER,
GUILLOTINE, KALEIDESCOPE, eic

FROBABLY THE BEST VALUE e TAFE AVAILABLE

We've done in Tk, games which some of ow competion
requie 16k 1o ool

| GAMESTAPE 1 for 185 ondy (198
*ETARFMOMTER Superh rmachene code Spece Barde, St
apmnsi 8 background of Peanking sters, wath Hhunreng
anplomng — # you can hit the sneery
PYRAMID Can you move the Pyremed? Mako 5 mestshs 55
It well collapas! A Thinkens gare

ARTIET The ultrmate Graphs: Desgners s, B Directiors, 10
Memores. SAVE, COPY, BUBOUT, CLS, #ic

GAMESTAPE J fow 1880 ondy (406
*CATACOMBS A Myt Level Graphics Adventure Each
lvnl can Conitmin up to § Moorrs, B Passages, 7 Morsten
Food, Goka, Traps, , 80 Ext (to the next leved],
and thare's an infinite nurmibed of el

NOTE Thes s NOT one of the necessarily limited et
.M\‘hhrl- e ] e P

TAn encelent sddictive wierh will bkpep pou BMLIed
[T COMPUTER & WDEFD GAMES.

GAMESTAFE 4 for TRK oy

*30 MOMNETER MAIE The Game to Top AN Uthees

Unbelevable Graphscs! Can you find your way rhrnu?h

Maze? Tha EXIT & there someswhers, byt then ao s a

and it ater YOU! Al in 3D (ihe T REX will actually h.l\

owwnrdy you i full perspectnell YU ve Nl peen Sy TPy

il e bafora!

=30 MONSTER MAZE & the best game | have seen fov he

Ixgi= COMPUTER I VIDED GAMES

=N [ had o chodis il O SroJRarTeTe 1D STEWEEE BN Sudkenoe H-f.h:h-fmbdﬁﬂul'

the ZEEY, than S K Geeye's 30 MONSTER MAZE would be thwe one without doube®
I COMPUTING.  “Snilllent, frillant Sellant’™ __ POPULAR COMPUTING WEBKLY

GAMESTAPE § for 18K ondy {458
*3D DEFENDER The Uitrrate Space Game. Suped feat
Macturm Code 30 vermon of the Arcade levourie. You have
10 mrve yousr home planet from the rarsucing Alen Spaoscraft
This m all in JD, your veewacresn shows you the view oul
of your Fightors cockpst window, The backdrop monves when
vou tumn, of By up o down (B figh! drectione), just s if you
wars reatty g il Bud then YOU ARET The Eremy Saucens
will actually room towards you in 30, and shoot you @ you et them! Your depley
nchuces Score, Sheeld Strength, Afttude, Prommity, Forward Rsder and yout vewsonsen,
whach shows your rolating home planet, beckdrop of Stars, Meteors, Esplosions

mﬂhu your Photon Baems, up 0 4 Enemy Saucers and of course its o in
“Anainar 30 wnner”

SINCLAIRUS

OGAMESTAPE § for 1K

andy £1.08

| *BREAKOUT Super Fast Ful Screen Display Game. Your

| & e boutits with an ac08d tealt SéE how much Morey
FOu Can wan and walch the pounds convert 1o Dol AN
in Machine Code for Fas! Achon sath 3 Speeds, 7 Bat Sises
and thres sngles of rebound! The best BREAKDUT aownd
ncl ot Theig Drate o) Ca0 L DO webng!

\:_FMHHNHI king™ WHICH MICRO & SOFTWARE REVIEW

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and UK. P. &P
(Add appropriate Postage on Foreign Orders). Cheques/P.0.5 1o

J.K.GREYE SOFTWARELTD

Dept YC 18, Brendan Close, Oldland Common, Bristol BS15 BOE

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHOME ONLY
TEL: 01-830-8232 (9 am - T pmy)

H wous prafed (0 wee betore Duying, our range of GAMESTAPES
wre wtocked by the lollowang stohes

BUFFER MICROSHOP I7dA Streatham High Rd | London SW1E
GAMER 24 Gloycsstar Rd,, Brighton

GEQRGES T B9 Paik S, Briwiol, Awon;
MICROSTY & Bebeadern, Larscown Rd. Bath, Avor,
:émﬁﬂil 131 Madton Rd,, Lescoster,

14 51 Georges Rd., Cheftenharn, Glos;
W.H. SMITH e Crvwr 200 Compiater Brenches;
ZEDXTRMA & Schaol Lana_ Kinson Bogrnemogth Dorset

TRADE & EKPDHT ENQUIRIES WELCOME




SOFTWARE FILE

{continued from page 125)

SE% PRINT=T SU50 PRINTMBBM “4° -TO TURN LEFT*

S70 FORX=1T0S SEER PRINT"NNON 67 =TO TURM RIGHT®

%59 GOSUE 5008 07 PRINT N TO GO BACK.HMOYE LEFT THWICE AMD MOVE*
550 GOSUE 9994 SEER FRINT“XMFORWARD, ©

600 POKEL . 77 POKER, 78 'FOREL+D, 78 FOKER+D, 77 SEch PRINT “\npepppRRRRLOOD  LUCK®

610 [FR(4)=ATHENPOKEL , 100 POKEL+D, 99 £000 RETURN

TEe iFRe s s THERRPGRER » 400 R iy B, o3 COIOPRINT* ' MppRINES & § DEENE @ B B 0 W
625 GUSURSSIe COZE PRINT*IDME & B & W i B 2 F
558 IFRC1 =] THEN 500 BESS PRINT“MOE & HENGE Swem & & B 0
632 T=T+¥M:ZeZ+¥YA Lol +d]  F=R+329: DaD-80 Su3l PRINT “ ibbiesen B E @0 EE P

635 IFTOBO0RTCI0R ZH>BO0RZC)ITHEN 650 6040 FRINT" 10l 8 8 mEmm EE 8 N W

S48 HEXT SE58 PRINT® MMMNNOM YOU ARE OUT BUT MAY ENTER RGRIN®

£50 GETHS: IFA$=""THEN &5@ -__M FRINT" iBRBBBRRRFRESS "M FOR FOTHER GO

S50 IF AF=="4" THEN Ke=YM: yM=)XM: xn=K SO670 PRINT MM “M° FOR MAD, TOTALLY CRAZY.CRACKED...]1"
E70 IF Ag="e" THEH K=-xM: XM=Y YH=i 80 GET A8 IFAF="“THEN 80

688 IFRSCOEB"THEN Se0 - 050 [FAF="M"THEN &y

681 Tesx: IuSY iy [F AF="H= 1HEN rEhW

FB18 L M0edus

B83 IF RCETHEN SH=SH+HM:SY=SY+'YN AR RIsSwAMHAES VMDY Pspe Y L 20
B85 IF SKCITHEN 818 ULy o M=o teEN BE TURN

00 GOTO Pl iy rrn--i T . UL il o™
000 IF ¥=1 0K ¥=) THEH a9 BUD FUE Mel 10 =

4018 A=) GOSL £D48 R=HaZ [FRo=16 THEN R=f-15
4012 IFR(4)=10R R(3)=] THEM S8 SpE0 ~EXT M

4820 A=F - GUSUE 908 [FR(1)=1 OR R(Z)=1 THEN SO0 A RETURM

4068 [F ¥=8 THEM4ZDD
4800 H=R+8 M=, Y =HOE=1 .Y 0+ 2 ' GOTOS0R
4200 Rufe] MO0, =1 0=, Y=1 )44 GOTOSER

S8 FORS=L+110R=1 "FOKES . 100 FOMES+D, 53 HEXT
elg GOTO &50
520 FURM=4ATUD=a0: TEP4@ PUKEL 48, 183 FUKER+H, 101 'HEXTH:RETURH

SR PRINT 2808801 3-D MAZE . Gofis B=d =)
SA1E FRINT® BY P HESLOP™ wall ®(Co=[NTCRE)
SEUB FRINT*MBBIIN THIS GRME,YOU HAVE TO FIND YOUR® 4920 1FAD=ETHEN Hsh-§

SE30 PRINT“MBMAY OUT OF A MAZE.YOU HAVE 3 CONTROLS * 9530 C=C+1 B=B/2: IFCLOSTHENSS19

5040 PRINT“HeM “8° -TO MOVE FORWARD®

o4 RETUMM

Number square
aﬂmﬂ e Rl b
Israel. Rttt

square and prints it on the screen. A magic
square is a square of numbers in which the
sum of any horizontal vertical or full diagonal
line is equal. This program can design one
only for an odd width and can show it all on
the screen only if its width is less than 10. The
program is saved by Run 2 and Run 5000 will

allow you to ask for a larger square and print it
bit by bit. For a given size the program will
always give the same square, but will skip no
number berween one and the last number and
will show no number twice. If a square larger
than nine by nine i not demanded, lines 4999
to 6060 are not needed.

THIS 18K ZX-81 program designs a magic
1 GOTO 10
& GAVE “ril”
° I}EH
Eﬂ i :-': Eglxéfﬂﬂﬂlgﬁg i:
;% nE tt FEBUARY "ioas s
ax EL5
: 480 PRINT "“"ENTER SIZEIODD.MHf10)
=2 PAUSE S4331
B3 IF INKEYS(™1" OR IHEKEVE>"0"
THEM QOT [=1%3
g& LET s IMMEYS
s I EIEIINT (Sr,210 THEH GOTO
2 L -
b 3 UREE T
i GUBUN 7%
T2 GOAuR 170
73 GOTO 4000
74 REM
;E REH #% SET UP BSCREEN #4
ﬂF&IH‘r”ﬂ!Iﬂﬂ“s*i
=, TAB HE I{H
n:"22$ L ¥ .t!iﬂbi]:&il
:EE
PR
153 HEH
78 REN % LODP »
171 REM .

180 FOR A=l TO Sas
L P2) aR
Pﬁll:l‘f“n'r Le@aPL, =

AsSed T
F Pizl OR Pas gOTD «
F;-.‘J * 0 AHD PR2=8)

B TANDTHER S8UR

iYiH!I- “1
ég IF" =YY THEM RUM
ll-ﬂ o I:IEH-
(L] FOR a®
LE L
. LR ] THiRM 989 'yl
5030 %‘%{iﬁ;-gw SITE OF ANY BIX
D llEIbﬁ.,_:ﬂi}"

IF (8-1) JR>INT (IB=2vsds TH

(=] :I! 3
L Piw
i *a P
S8 1
S068

CLS
5870 PRINT "FROM UHICH COLDMM: 3

-8 ")
‘.’n.'D- I !l#

‘Iﬁ ‘-"s TP TR e

‘B'l-'hl INPUT X3

IF X2 INT X& OR X3 =Xi OF X
EH& THEN OTO 31180
5138 CL3S

5148 PRINT “FRON UNICH BOU
=M@+ XKL:") "

X1 OR Xicl OR3P

LE Sl

%28 Y1 om IR
TaxE kil
Ay T

WrITTEN FOR the BBC Model B or upgraded
A this program requires mode 2 graphics. It is
a simple routine designed to draw a prism of
any reasonable number of sides and apparently
rotare it in three dimensions, with smooth, fast
graphics, using the VDU19 command.

The program takes a few seconds to set up,
after the initial assignment of the number of
sides has been made, during which time it is
drawing all the images in background colour.

The number of sides has been restricted 10
between two and 12, since less than two is silly
'~ and more than 12 is virtually circular. With a
. large number of sides it is best to use a fast

rotation. Three to five sides produces best

results,

Once the displayed rotation has begun the
controls are:—

H : Stops tha rotation, which can be continued
one frame at a time pressing the space bar —
or any other unassigned key, HALT.

N : Returns to normal speed — INKEY$#{Al in line
350 acis as a delay, as well as a command
control. NORMAL,

| : Causes a single image to be left behind: if held
down this causes all images to be displayed.
IMAGE.

R : Raverses the direction of the rotation.
REVERSE.

F : Increases the speed of rotation. FASTER.

5 : Decreases the speed of rotation. SLOWER.

C : Changes the colour of the displayed image
restricted to non-flashing colours but this can
easily be changed in line 330. COLOUR.

ESCAPE : Restarts the program.

sas BOTATING PHIGE sss
sy Aedres WAdon e

LRl BOTO S0

To IMPUT * " “hg,of Bldes™ "™ (T=111",ni0mCLE
L wiger] WD siced]l] WD side=INTisidel

s8a88LYys
i3 28

1y

BATMLODF = graws all 19 jasged of Lhe pries
A e ey ound Dol o

[ L=} l

110 FOW KE=§ TD 3

120 IF MIsm] VOUTY, 4001 31 IVILEE VOUDY, Be0r31n

130 FOR Ti=] TD 1D

[L2H) VOULY, TR, 0,0,0,0

[§= TaTHsP a2/ (nldee 3

(12 G, TR

iro PO SO0RCOR I T AR EINI T

(] ] FON EX=] TD slds

i®a B=ELleleF] a0

200 FLOTIY, 300000 1 BT, A3l IN(H=T)
210 IF KX=] FLOTIS, MD0, O0FLOTIS, ~480, 0
20 T

30 KT

240 MEET

Fe

&0 PEM BOTATION = furms seth (Ssge o IR SUCCEElon
S Ches i beviner
are

S0 KYs0n D] pAs3CaT

T MEPEAT

30D WEsL 0

Ji0 IF EXs=) ER=13

IX0 IF sl WEs)

feontinued on next page)

YOUR COMPUTER, FEBRUARY 1883 127



SOFTWARE FILE

(continued from previpus page)

330 IF C=8 C=]
340 VDU19,K%,C,0,0,0
IS0 As=INKEYS (A)

IF A="H"
370 1F Aeas1n
380 IF As="R*
390 IF As="N"

A=10000:1 GOTO3IS0
GOTO 430

b=-D

Al

—

400 IF As="C"* C=C+]

410 Asf-(A=])—-(AB="5" )+ (AB="F")
420 VDU1%,K%,0,0,0,0

430 UNTIL FALSE

Multlpllcatlon

L K Fripp,
Yeovil,
Somerset.

ON OCCASIONS, accurate multiplication of
large numbers is required but the floatitg-
point arithmetic of most home computers is
not capable of this. This program overcomes
the problem by manipulating the numbers

inside strings and will muluply numbers from
two-digit length, to lengths bounded only by
the capacity of the computer to store the
resultant strings.

It operates on the principle of long multipli-
cation, multiplying through AS by one digit of
BS, checking for carries and storing result in
C$ — the N loop. Line 150-170 shifts the
result left by adding appropriate number of
zeros and adds to previous results ES — after
checking their respective lengths line 190 and

200, to decide which routine to use — lines
200-300 or 400-600. It was found quicker 1o
use two routines to cater for unequal length
addition thus obviating 100 many conditional
Statements.

It then updates ES$ line 470 and moves on to
multiply by next digit — the M loop.

In present form it only caters for integers
but could be amended to cater for decimal
point, but 1 find it quicker to ignore decimal
point and insert it manually into the answer.

THIS MACHINE-CODE program allows 48K
Spectrum owners to store up to three separate
displays, and recall any one of them in a
matter of microseconds. Not only can you
store the picture burt the colour as well. Each
picture takes up 6.912K, so with three
displays, the user RAM is abour 20K.

data is identical, then Run. This Basic
program will load the machine code from the
data and drop RAMuiop to accommodate both
the displays and routine,

To store and recall the displays use:
USR 65240 To store the screen to display 1.
USR 65261 To recall display 1 and place it back

On screen.

USR To store the screen to display 2.

USR 65303 To recall display 2 and place it back
on screen.

USR 65324 To store the screen to display 3.

USR 65345 To recall display 3 and place it back

1 ﬁ" FOR MULTIPLYING LARGE I 140 IF C>8 THEN LET CosBTRE C4C vt B ._E-,- '_"1"": £
; H L.FREIPE § 10983 188 LET usa": sa 33@ GO
- o " Tl TO M LET W UE+TD 38 LET aTR AL
JENTER UALUE To Be MU NET T ::-r.nu s Pg.néprbgﬂ;:“ Then CEHRLN -
Eﬁm ENTER UALLE OF NULTX :ﬁ 'EEE SOLEN'ES. LET verLEN Es 5!%3 LET Re=l: LET Cs(@iwrsi@i: ¢
L35 L AS=B4 =
H B iBP IF XY THEM GO TOD 400 490 FOR Ty TO 1 STEP -1
i IEE IiiLEH“Hi LET KaLE ' 298 Lexrémey " U0 0T L4318 LET F8=3TRS (VAL CBIT) +UAL
- = LR ]
oL T8t Pen.IP K2d cen HH LET FSe=STRS (VAL CSIT40) +UR 420 IF LEW F3:2 THEN LET Red
a8 FOR Hs@ TOD L L g:- 1 4R 42p IP e THI'.H |..I1‘ CaiT)=
LET T .’IT“. ll.i'ﬂl. AL =H) sUA 2 IF LEWH Fii2 THEN LET FRig) L TD 48O
(=M +C} 2480 TF LEM Fi-’ THsH LET CRIT+G L4Q ET E#ITI-F‘
“188 IF LEN Z$:3 THEN LET P Lt f 3nd ‘Ter E3UNE0 s s 450 TF Ra1 THEN LET
" b e
=:. * L CelAL ZH1L): 2 SEE FET . 358 LET Eaeth Cas" 1" +Cm
= 276 IF G2 THEN OO TO 330 4B HEWT H
3 LET Ce=sIs+Cs =88 LET F‘-STH; 1 LWAIL. E!fll-ﬂ! 4G50 PRINT EFs
g: HEXT I 290 IF LEN Fai2 THEN LET CHil)=
i FR: GO TO 470
Type in program 1, making sure that the on screen.

The machine code routine is made up of six
similar parts — see the dump — each swaps
memory content from one place 1o another
very rapidly, :

To see all three displays in action type in the
demonstration program, i will draw three
pretty pictures, store them, then display each
one of them individually.

To save the machine code use:

SAVE"Name'' CODE 65240,126

And 1o load use:
CLEAR 44500: LOAD™" CODE

Demo
18 REM Desonsiration G.B.Tapp

ﬂ;li Diamiay 1

PEER BSIAS (317 THEW PRIN
kina Code Not Loaded™: STOD

aml TD 175
DRfAU

i

53 T
TN A

g%
s

nh 1]
-

55 ,175-2#3

TO
L.E n2=3 FSS-280 175
ushR &EI40; RAEN Dave

riFi
e

oUVER @
II TO 78 STEFP B
HD #8
E i@9,10a, 2
-

USA &SE02. REM

%h

i
n#"?l?

: H!T Il=USAR BS5S324: REM Save

Save

.s:"ﬁﬁgiu
380
Dl s

"
et
]

s

3
calLlL u: Iti - | bllBll“l
L IIEER : FEM Dis 1
AS3IDD: REWM Dis 3
2% L

38"

LelUSR 85348: REM Dis 3
TE PAUSE 1@

280 GD TO 250

Oumpe
Hnemonics Comments
LD DE.HHM..Address 1o
L sHH, .Address to :21 :t::t:g
B,87.+«:Bi9 Loop
vy L
Lo A, Al - S 5
igil.ﬂ. To swar Dis wilh Ham
ﬁi--i
ggt =Faun bach 7 butlas
- in| back g
niﬁ.. back 18 bytes
B daE s EE s 1“fﬂ to

Brogras 1
i: REHM EI&FLHH'&
3% EE: Gaiy Bryan Tape 1988
; REn For 48M Ix Spactium
135 FGR 5-88518 To ssaepsias
id® READ n i
138 POME a.n
140 MNEXT &
145 PRINT “"Ready:"
iS50 REM +sDRATASE CHECK IT!
SPes DATA 1 ,218.837.737,.0,84.6.2
;-EEJ :in&itﬁ,:n,xi.at ie. :4i is
s618'DATA 17.0.84.33.918 387 8.
E.i Ti!i: ig6.is. i9, 36 810 i
7,197,860, 106 18 19" igaig‘gtﬁ‘ig
%ﬁ%ﬁ'&ﬁ#ﬁ‘?# B.64,33,214,200,6
7,197,6.9 sﬁ 18,418,485, 16 . 945 45
3,16, 844
shen DATA 1 .
7*i=3£5¢:*i;£.: :u 5- Iu :4& 1w
gi;:’i;i i;:i'i:‘in 5213,173.6.3
Maze chase
C L Naylar, ;|
BFPO Ships, |
London. i

IN THIS GAME a raudomly-constructed maze is
drawn on the screen: you — a plus sign — are
placed in the bottom right-hand corner and the
bug — represented by an asterisk — the
bottom left. An H in the top line represents
home and the initial object of the game is 1o
get home before the bug does. After the maze
is produced you have time to assess the
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situation and plan your route. When you are
ready, press Shift, and the bug will start off
and begin to find its own way home.

By using the keyboard — top line for up,
bottom line for down and the left and right
sides of the centre lines for left and right
respectively — you must get home before the
bug. If he catches you, the game ends with
your score displayed at the bottom left of the
maze. If you manage to get home first then
your score is held, you are both reverted to
your start positions and on pressing Shift you
are off again — this tume at a slightly higher
speed. After some practice you can get

through the maze about five times before the
speed becomes too much and the bug
eventually traps you.

An additional feature is that if you get stuck
in an impossible situation then it is worth
driving straight at the bug. Being aggressive
like this earns you a random chance of one of
two things happening — either the game stops,
or if you are lucky you are reverted back to
start again with your score so far intact

As regards loading, in line 1 you need a
345-character Rem statement and then a hes
loader as in figure 2. Run this program and
enter the hex machine code in figure | either




o SOFTWARE FILE

byte by byte or a whole string of them at once
— check with the addresses as you go and all
should be well.

Next, Save the program before you Run it.

Now overwrite line 10 with 10 Rand Usr
16851 and delete the remainder of the hex
loader.

Now you may run the program, hopefully it

should work, but if not, you may use the

program in Figure 3 to check the machine
code.

16514 0615 D7 19 FE80 09 111600 c1
3JE80 16558 OD 0610 2002 1E 181C 2ATB40
D7 2809 3680 3ESC FE15 1D 3615
10FD 10FA 23 3C 28F1 E618 C3FA40
3ET76 3E80 10FB FEA6 FEBO 16755 2805 c1
D7 D7 240C40 2005 2012 11EAFF 1604
1609 oD : 110BOO 369¢C 19 1812 3695
3E80 2802 @ 19 2B FEFF ™ 010005
D7 1BES 362D 18EF 46711 2802 E660 0B
0613 3EB0 010100 11 1806 2805 78
3E00 D7 16624 C5 AF 0600 110100 B1
D7 3ET6 CDBBO2 16668 242140 OEO1 1808 16821 20FB
10FD DT 7C 3600 1804 D TE
DT 20CA 20F8 ED52 OEFF 2818 20F1
3E76 46580 240C40 C1 TE 09 16777 11FFFP 362D
D7 117801 210014 FE2D £LL140) 00 15
OE13 19 2B 2003 3617 2ATB40 2802
IE80 222140 7C 3697 2ATB40 19 1BEC
D7 3617 BS C9 16734 3600 TE 2AFC40
343440 111200 20FB FE15 €5 FE2D 2B
C606 22TB40 16645 119001 16690 3608 7D FE17 22FC40
47 3615 19 9 2F 2810 16843 242140
3EB0 16601 110700 7E FEBO 6F FES0 3600
L REN veveeeaC345 “078)uunnns 201D E681 2803 C3C440
16 LET X = 16514 19 2805 16798 227B40 3E1E
20 LET R$ = "*
38 IF A$ = "" THEN INPUT A$ 18 PRINT “ADDRESS?" 32FC40
48 IF A$ = "S" THEN STOP 28 INPUT A €38240
S@ POKE X.16¥CODE A$ + CODE R$(2) - 476 38 PRINT R; "2 SPACES";
gg EER‘EN; EITHE'I;EIl; X: " 2 spvaces ", A$1 TO 2) gg:(;g&l’gﬁlzﬂg + 28);
80 LET A$ = A$C 3 TO > Figure 2. 46 LET A=A + 1 EEKF;:,:E} v
% GOTO 30 5@ GOTO 28 '
H i is will itself at re r
Code invert Rhythm band Ay
Steve Brown, Jason Judge, TRt R block will be added to the bass drum. Press
Camberiey, Cheltenham, : Newline and the tones will be deleted.
Surrey. Gloucestershire.

HERE 1S A machine-code invert for the Atari
400 computer. This will invert the high
resolution in modes 8-11. Not only all the
colours are inverted, but also all levels of
brightness. The program® is not instant
because it has to work through nearly 9K of
memory. It is located in an area of free RAM
and can be called with a C=USR(1536).

& REM + + + + BY STEVE K BROWN
1982+ + + +

10 DATA 162,33,134,213,169,80,133,212, 202,
160,0,177,212,73,255
20 DATA 145,212,200,208,247,230,213,224.3,
208,238, 104,96
30 FOR T=1536 TO 1535+ 28
40 READ D
50 POKE T.D
B0 NEXT T
70 GRAPHICS 11
B0 FORF= 1TO 10
90 COLOR RNDI{1)*15
100 DRAWTO RND(1)1*319,RND{2)*120
110 NEXT F
120 FOR T=1TO 1000;NEXT T
130 C=USR(15386)
140 GOTO 120

DESIGNED AS A rhythm generator fur the II{
or 16K ZX-81, this uses a machine-code sub-

,routine to put the sounds out through the Mic

port.

When the program is run, the tempo has to
be entered — 20 is a good start. When this has
been done, the screen will be blank.

Press Fast — shifted FF — and you will hear a

Shifted M will allow you to enter new speed
and shifted . will allow you to enter a rhythm
as a string. By entering graphics, keywords
and “+CRH$X)+" you have 4.72236 x 10"
different rhythms at your disposal.

To enter the program, first Enter and Run
program A. Enter the machine data then
delete lines 2-70 and enter program B. Save
the program then run it.
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COMPETITION CORNER

A £15 book token will be awarded to the first correct solution
drawn from the competition bag. All entries must be at the
Your Computer offices by the last working day in February. The
name of the winner, the solution, and a competition report will
be published in the April, 1983 issue of Your Computer.

If you want to set a competition for Competition Corner,
remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

ORB BOMB

BY ANTHONY ROBERTS

YOU ARE in danger of sudden death — floating
in through the open window has come this
Klingon para-explosive homing anti-personnel
mine. It is an orb split into eight segments
along three mutually-perpendicular planes
meeting at the sphere’s centre — so that each
hemisphere can be twisted through 90° rather
like a spherical Rubik cube. Each segment has
a symbol in each corner, and the sphere is de-
fused when all the corners with similar
symbols lie together.

A fattened plan of the sphere is shown
below: what is the minimum number of 90°
twists needed to defuse the mine?

Competition
results

OUR CHRISTMAS MAILBAG brought nearly
1,000 entries for the December competition
which offered an Atari 400 as a prize.
Obviously the Atari is the dark horse in the
home computer stakes.

We asked competitors to complete the
sentence “‘An Atari in my Christmas stocking
would mean . . .". The winning entry came
from Mrs D M Thomson, 55 Kent Avenue,
Yate, Bristol, who suggested it would mean “a
pleasant piece of hardware in my software”.
Another entry which indicated that the Atari
has a strong appeal for lady computerniks was
Mrs Allemand’s “my ship had come in
because all the nice girls love Atari".

Taking a strictly practical view of this yule-
tide possibility G Clow wrote *“I would not be
able to put my foot in it™; a consideration that
was echoed by H Barnes' “'less room for the
Cray 1 1 asked for". A Storey expressed the
problem neatly with his “a hole in mum’s
micromesh tights”.

The sequence of
letters that gives the
solution fo the Xmas
Box probiem.

9
g lo

NS
6158

7
16 |20|
9
4

22| 7 1424

Other entries struck a topical note. S Wallis
thought that an Atari in his stocking would
have meant that breakfast TV started on the
25th of December and K Parker claimed
“that Channel Four would lose 25 percent of
its audience”'; while M Trezza safely assumed
that we watched the ads with “Father
Christmas has short fat hairy legs".

There was not much scope for the dedicated
punster although ] Shaw's “many absorbing
hours of explorAtari fun and games’ made a
valiant effort and several entries looked
forward 1o “Anarific Christmas".

“Have a happy Xmas and New Year” was
the startling solution to the Xmas Box
problem. Most people found that the problem
was not taxing enough to warrant a computer
solution. The £15 book program goes 1o P
Topping, 100 Longhill Road, Ovington,
Brighton, Sussex, whose entry was the first
one we pulled out of the bag. E ]

Solution to the Decemnber Atari crossword,
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inc VAT - carriage free

Still unbeatable value at this price
with a full size keyboard

Backed by Adda's full ona year
warranty.

the rest

Featuras Includa: BD
characters per line, Tractor

fead dol matrix. 30
ﬁl!lld'l:.'lf% p?r ph‘:nmﬂ print
speed, Full alphanumerics
inc VAT — carriage free and graphic printing.
The VIC Printer — suitable forthe  Double-size character
Commodaore B4 also — will print capability. Prica Includes
rams, letters, business data all cables. Allemative
?raphl:s._ It offers high printer GP10OVC with full-
specifications at a competitive size paper feed
price, £270.25 inc VAT.

el W et ol s

inc VAT - carriage free

The 64K personal computer that outpaces
Backed by Adda's full one year warranty.

Features include: * 5K RAM
expandable up to 20K * 8 border
colours, 16 screen colours

* 8 screen charactler colours

* 3 audible tone genaralors, each of
3 octaves * a ‘white noise’ generator
* 88 character program line length

+ Hmp?tl-. ;:ha::r:tm‘ sel * full .
type graphics character set
generated directly from keyboard

* 176 x 158 pixels (27,808 in total)
maximum resolution

* B programmable special functions
:&ﬂmaam via 4 special function

Features include: * 64K built in RAM
* 40 column colour display — tv interface
. Uggar and lower case characters and
raphics * Sprite graphics on eight levels
Music synthesiser with three voices and
nine octave range * 16 colours available
simultaneously * 8 bit parallel user port.

Inc VAT — carrlage free

For the VIC-20 and the
Commodore 64,
A disk unit transforms
r computer into a
igh-speed system
ideal for the more

best out of your utility programs.

Features include: 170K bytes capacity. Uses soft-sectored standard
5% " single density floppy disks. Direct interface to computer, Direct
compatibility with Printer. Prices includes all cables.

MEMORY PACKS FOR THE VIC-20

Special n cariridges are available to
expand Ellgginmy 3K, BK and 18K RAM

packs directly into computer.
18K uilu-nor,v Pack £7

8K RAM Memory Pack £44.85,
3K RAM Memory Pack £29.95

01-200 0200



Two more spell-binders from |
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Imagine Software, Masons Buildings, Exchange Sireet East, Liverpool, Merseyside L2 3PN
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Any of these gomes tor just

Becng lirst Class post, pocking AT
e an LINCONDITIONMAL LIFETIM
GUARANTEE

Wihen vou buy Mogine Software
o buy it for life. If an imogine

il ime simoly return it 1o Imagine
$oton instant free replacement
Monders despatched by first class post
wihin 24 hours of receipt

Wy not put a first class stamp on you

MG‘F){" -l'_[-‘":i Wi will NeCEE YOUT Oncler

mlf' 3 days ol posting

@iichle from oll good software outlets

dealerhip engune
conloct: Mork Buller

- .- - - O - - . -
I Post coupon now 1o Imagine Software, Mosons Buildings,
I Exchange Sireet East, Liverpool, Merseyside L2 3PN l
Please rush me copies of fick box|
l | 1Arcedio[ | Schizoids | Arcodia |

(for any ZX Spectrum te

Wacky Wailers '
ommodore VIC-20

r] :,.u':..r my A L r

Accpss/Borcloyecord |delete as necessory l
Card [ l [ [ T 1 l £ N | _'_'_'_'T"T"' T 0 |
l Numberl 1 b M ) S 1S 1 B = Ll | ..Jl
l | enclose Cheque/PO lor £ A l
l Mame _ ) I

Address o

SUPERFAST CREDITCARD SALES LINE:
E-N 051236 6849 (24hrs) mim







Coimputer
Challenge

16 colours
professional keyboard
full graphics
real sound
B8 Supest styling
@ Choice of 16K RAM or massive 48K RAM

" ® Ergonomic keyboard with 57 moving keys B %
@ 28 rows x 40 characters high resolution | COMPUTERSYSTEM

@ Centronics printer interface and cassette port

¥ L] - ] 1K1

- @ Teletext/viewdata compatable graphics . g%
@ 6 octaves of real sound plus Hi-Fi output 3 9 9 ;
b incl VAT _

NAL MODEM OFFERS COMPUTER PHONE LINK FOR:-
® ELECTRONIC MAIL ® TELESOFTWARE @ PRESTEL

NG SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER

H DR HOME: The ORIC-1 is the professional alternative for hom omputing
_&i._l_p&rbly styled, the 57 key layout is based upon computers costing many times more
r%l the ORIC, and will help the whole family to learn and understand computing,

ight from day one. The ORIC incorporates an improved version of Basic
forease of programming and use. For the enthusiasts the computer has laser

2aps, explosions, etc. pre-programmed for games use, with Hi-Fi
output for incredible effect. The communications Modem will
allow Telesoftware, message sending, and Prestel use.

" FOR BUSINESS: The ORIC-] is the answer to many
day to day problems. Software is becoming available for
payroll, accounts, stock-control, and many more systems
10 help your day to day business organising and control.
Inaddition, the ORIC COMMUNICATIONS MODEM will
allow you to access up to 200,000 pages of Prestel
niormation, to send and receive ‘electronic mail,
o book hotels, and flights (and pay for them) and to
0ok at the latest stock-market and share indexes.
In short the ORIC-1 is a must for all businesses
rge or small.
HOW TO ORDER YOUR ORIC-1: By phone:
stingour telesales number Ascot (0990) 27641.
By pest: You can pay by cheque, postal order
CESS =BARCLAYCARD - AMEX - DINERS.
case allow2 8 days for delivery).
ey back 1Bpot satisfied.

it ORIC PRODUCTS INTERNATIONAL 198;
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Though no official charts exist as yet, a quick
look through the popular Micro Press will
show you which software is way out in front
— Bug Byte!

So say tens of thousonds of satisfied
customers who continue to make action
packed games like Mazogs, Speciral Invaders,
Vic Panic, Cosmiads, Another Vic in the Wall
and many many more, massive best sellers
as do consistently hot reviews in the popular
Micro Press.

Why?

Because Bug Byte software is good — very
good. Our talented young team of
progrommers have 3 years professional
experience of bringing out the very best in
whichever machine you're using. Utilising all
its copabilities to the full and all your
capabilities to the full, with fabulous graphics
and incredibly realistic sound effects.

A dazzling array of Bug Byte software is
currently available for ZX 81, ZX Spectrum
Vic 20 (expanded and unexpanded), BBC
Micro (A and B models) and Atom, and

more are becoming available almost daily.

SUICIDAL

pEm—

iy 3 s
SOETAWASE Wi FOFTWARE

VUL e——

e =it

You can buy through our nationwide network of
authorised dealers including Laskys,

W. H. Smiths, Currys Micro C, Spectrum and
larger branches of Boots. Look for the Bug Byte
sign and be sure you're buying the best.
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GREAT B B € PROGRAMS FROM
BRITAIN’S LEADING SOFTWARE HOUSE
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This program has many uniquea axtras @.g. ‘battle
analysiy’ showing the number of each aben type shot
down, how many mothershine destroverd| the number
of shests clearad, the shots fired, the percentage of
hits made and the number of basas lost.

CHESS (Bl £6.95
Our excellent machine code program — now with
superb MODE 1, colour graphics. Six skill ievels, play
black or white, illegal moves regected, ‘en passant’, casthing,
take-back of moves, and display of player's cumulative
move-time, Options include Blitr Chess whara you must
mowvis in 10 seconds, set-up of positions for analysis, replay
of a game just played and saving of part complated
games on tape. On loading, a 1972 Spassky/Fischer
game can ba replayed
NOTE: Model A Version still available at only £4.965,
It you wish to upgrade your Mode! A version please
return ybur tape, togethar with £2.50 plus VAL T.

al Off 0 fi Y - 95/
(Special Offer does not apply for Model A upgrade] . s s 28 e

World Geography (B) £6.96.

Timutrek |8) D6.96/ Spacemars (B)

£5.95/Martars {B)E5.95/ Astro Newvigator (B)

£4.95/ Star Trok £4,96/ Maze Invadeors (B)

£4.95/Footer (B} £6.956/ Munchyman £5.95/ Soak
595/ Eldorado Gold (B} £5.96/ Cat & Mouse £4.95/
Mastormind £3.95/Roversd 1 £4.95/Roversi 2 |B) £4 .96/
RAoulstts (B) £4.95/Gomolou £3,95/ Zombies £3 95
Dissassambiler £5 95/ Constellation (Bl £5.95/

Whare? (B) £6.95/ Jurior Matha Pack (B) £5.95
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WE ARE AUTHORISED DEALERS
FOR ACORN ATOM. BBC MICRO
& DRAGON 32
MICRO POWER LTD
Dept.¥YC 2
Pt Tl e hiana #Ba REGENT STREET
whan, ordern CHAPEL ALLERTON
towr i LEEDS LS7 4PE

Tel (061D GE2 106

Pisane aod Sporder PA P« VAT at 18% E ?
Please Note: ==

EN ANY PROGRAMS ; s All programs are now available at all good

we Ay anorairies IR dealers or direct from MICRO POWER LTD
BBC, ATOM PROGRAMS
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Just getting started in mmput'rhg? Or perhaps you're Facilities provided on the Sinclair ZX81 and
already pretty knowledgeable and would like to extend Spectrum, Vic 20, Acorn Atom and BBC micro have
your programming skills. Either way Your Computer been examined in article after article, providing a
back issues can help to fill your need for reliable and, comprehensive introduction to all the most popular
above all, relevant information about home computing. home computers. Just run your eye down the Contents
Every issue contains reviews of new computers, of our back issues and you'll see what we mean.
software evaluations, and surveys of add-on equipment
together with informative articles which tell you how to To order back issues complete the coupon at the foot
get to grips with graphics, sound and machine code of this page and send it with your remittance to the

programming. address shown on the coupon

January 1982

Reviews: BBC micro; Wordprocessing on Atom; Morph.v
Champion (chess computers). Game — Treasure House
Education — ZXB1 programs for school use. Vic-20 Software
ZXB8] Graphics. A-D conversion. Interview — Kennath Baker

Februar

Survey s $
Atom P rr
Borlan

April 1982

Survey: ZX Ports. Sorting on ZX-81. BBC Graphics. How to write

an Adventure Game. Atom line labelling, Game — Nim for ZX81
and hp:qlcll Inberyew John Baxter

May 1982

Survey: ZX Software. How to write a chess program. Games — Vic
20 Tank Battie; Magic Squares. How to show off your ZX81
Jayaticks for the ZXB1. BBC Graphics. How 1o write a word
procassing package. Interview — Richard Turner

June 1982

Reviews: Sinclar Spectrum; Vic 20 Software. 2X-81 Keyboards
Games Vic 20 Mars; Othello on Flexidisc. Atom Utilities. ZX81
rmaching code moniter, How o build a portable computer
Interview — Ron Bissall

July 1982
Survey: Atom Software. Spectrum Graphics. ZX-81 Colour Board
Games — Dog Race, Genwe Guessing Game; Siman Challenge
BBC Sound. ZX-8] Dis-assembler. Programs for ZX-80. Interview
— Richard Altwasser

August 1982

Review: Dragon 32. Survey: Vic mémory expanson. Spectrum
Sound Games — Demon's Domain; Vic Duck Shoot. ZX-81
machine code (Part 1). Alom file handiing. Ecological modeliing
BBC technigues. Interview — Tony Baden

September 1982

Review. NewBrain. Spectrum Software. Sound on 2X-81. Games
- Vie Dambuster; B-52 Bomb Run. Vie-20 Assembler. Spectrum

Disassembiler. ZX-8] Indexer, ZX-81 maching code (Part 2

Midwich MC control computer. Interview — Harmann Hauser

October 1982

Reviews: Sanyo PHC range: MPF-Il; Commodore 64: Colour
To obtain any of these back issues please complete and return the Genie. Survey: BBC Software. Atom Forth, Pascal for Basic users
: Pri Includi nd ki = ZX word processing. Games — ZX-81 Pinball; Vic Catacombs
coupon printed below. Prices per copy including post and packing are: Atom text. BBC control Key. Spectrum Assembler ZX-81 machine

United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail)  code (Part 3). Interview — Douglas Adams

S e

To: General Sales Dept., Room 108, IPC Business Press Lid.,
Issue (month) Year Quantity required Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.

Please send me the back issues detailed lelt - for which |
enclose cheque/PO for £ payabile to
IPC Business Press.

MName
Address
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ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

Spectrum Junior Education £5.50
Use your Spectrum o help your children with their school work.
This cassette contains eight attractive, sasy-1o-use programs for
the 7 to 11 age group

Topics include English comprehension, spellings, homophones,
junior science, maths and history,

# Enmtering your own questions and answars allows you 10 adapt
two of these programs for exercises in any subject area.

* Moving colour graphics and sound are extensively used to
improve motivation.

* Use the “draw’” program to produce pictures, maps and
diagrams.

Suitable for the 16K or 4BK Spectrum. Program notes are

supplied

O-Level Chemistry (C1) £5.50

This cassette contains four clearly presented revision/tutorial
programs. The subject matter has bean carafully structured 1o cover
the most important aspects of

* Elaments, compounds and mixtures

* Structure, bonding and properties

* Redox, electrolysis and the activity series
* Acids, bases and salts

ABK Spectrum and 16K ZX81 versions of the cassatte are availabla
Please specily which you require.

Professional Computer Assisted Learning materials from:

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

£6.50 ($11.680) per cassette; includes AIRMAIL

Overseas orders
postage.

GEMINI
SOFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an 8 x 8 Galaxy, Klingons and Starbases, short
and long range scans, Torpedoes and Phasers, Computer
etc.

PLUS Normal or Hyperdrive: choose your speed but
watch the energy level.

Galaxy Map: keep track of where you have bean. Also,
shows whether any Klingons remain there, and where
the starbases are.

Visual display of Enterprise’s position and movement.
Visual display of photon torpedo.

Meszssages from crew members.

5 levels of play. And much more.

Cassette plus full instructions.

ZX81 £4.95
Spectrum £5.95 (colour and sound too)
Sae for other programs

Gemini Software

36 BADMINTON RD, LEICESTER LE4 7RQ.
TEL: (0533) 64915
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THE ADVENTURE GAME THAT'S FOR REAL !!!!

£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM
(16K ZX81 VERSION NOW AVAILABLE)

j Dt TR agel 1 o ¢ (b Saimdual of P I

s hilgtme! PFIRIAMILA
! .

e you

BRITAIN'S LARGEST SINGLE
MICRO USER GROUP

FOR
THE

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

MEMBERSHIP NOW EXCEEDS 10,000
BEEBUG runs & regulsr magarine devoted sxclusively to the BEC Micro 110
Innues par yoarl. Now 3 pages
Firat issus April 1982, Reprints of all issuss svailable 10 memben
Programs — Hints and Tips Major articles Nows
Commaeantary,
PLUS meambani’ discount schame PLUS membaers’ software library.

AReviews -

Aprd fpsue: 30 Noughts and Crosses, Moon Lander, Eipse and 3D Surface. Plus articles
on Upgradng 1o Model B, Making Sounds, and Oporating Syatem Calh

May issue: Carsere, Bomboer, Chorde, Spirsl and mon

Plup srtschey on Graphics, Writing Gamss Programs, and Useng the Asemilbkas

June frave: Mazeirap, Mied Woed Processor |‘V!|--n';,- plun articles on Upgrademg, The
ks TV smt and Monitor Review, Graphecs Par I, More Agsersbler Hints
Structuning in BAC Basic, plus BBC Bugs

July Hsue (38 pages) invadens and patchwork programs. Fia for BEC cassette Bugs

Pt

Mode 7 sxplored, Ussr define Keve, Softwars meviews, Migh res graphics praiout
ASATS rocervn T

September lrive: Gamaes programs! Higher/Lower, Hangman, plus stiing sesrch
program, Aricles on debupging programa, & Sale Veriber, naw User gusde, ofrats.
Croating and rmovang multookbur characten, ogs: and the Besb. ideds on colowursng and
shading, Acoem’'s ROM replacement charge plus much mors

Octoher e Program (estumed sben amach, calihis parintod, LUnsn Jack, m
displaey utity. Artiches on debuggeng, Improves oy doteciic
0,5.1.3. asue 1l Bassc, the wbe and second processcr op
Exparenoed users, Boltwars revews

T
ALCHT e Feleane o
Bons, 4 now seros for s

Membaership

6 months £4.90, 1 year £8.90
Send £1.00 and A4 SAE

for sample

Make cheques to
BEEBUG

and send to
BEEBUG, Dept 4,
374 Wandsworth Rd.,
London, SW8 4TE.

Oversaas 1 yaar only:

Europe £156.00, Middle East £18.00
Americas & Africa £20.00,

Other countries £22.00.




otland s '..I.'ll'lul comes quality software lor the

: -ZX Spectrum, VIC 20 & now also Dragon 32

The Quest Orb Star fighter

: {48K — Spectrum; 16K — VIC 20; Dragon 32)
(48K — Spectrum; Dragon 32) Maks wour s through the under (16K — Spectrum)

1Druin il theée madl axcihing dvEniurs All action, Tull-colowr, |.||.u_1h|1_' m
= il labarynth in your search for the

games currently available). Fight your Ok, Whith D0, MOST destIoN code, Space-battle with devastating
LM Wi C [ &1 s *

"

way into the depths ol the complex in explosions. On screen scoring and high

Encounter many Monsters, discover L i :
- et i v Gr ; score  kept e longer you survive th
your Ouest for the Holy Grail. Discover Treasure and iry to remember your ¢ P longer you survive the J

Gold and Precious stones, buy waapons mode dif ficult 11 becomes Only £5.00

roule $0 1hat yi -an gel oul again, Full |
and Magic wa fram a tracer. Battle sound elffects and save game lacility Games Pack (Unexpanded VIC 20) .
with one of the many Monsters. Up 1o Only £5.00 = Alien * Road Race * s
1500 locations may be searched in the NEW! 3-D Maze The lsland * Pontoon ®

aurse ol game. Full sound ellects and . Ownly ©6 W
Y I . (4BK - Spectrum; Dragon 32) iy £6.00

Exciting A " A

save game f(acility Only £5.00
Star Trek Searcl
(16K - Spectrum; BK — VIC 20; Dragon 32) ks

Sawe the Galaxy trom the Khingons using

Wi

apscd- e ph % and pholon
Automatic short FONGE  Scan, A TR LT i Do s l__.: W I

Galaxy map and Star hases
——

Full sound ellects and 10 lewels of Joeili AREFA TR TLTLE |
wiliculty!  Only £5.00 Spectium & VIC 20 pwogram I‘i‘ o

ALL ORDERS DESPATCHED BY RETURN wunied — 25% Rayalties Pyl "j""f“ .

megie/PO o | et Tty
- The CuestiCs 00) [ -0 Magze (£500)
A e

Posd Lok eies 00 _ -"I‘r'l"-l1"-"F|
J.-. Ful 5 include PAF VAT
MPACT SOF TvaRE Giae TrewiOs- 000 [] swrves Paca (i & OO0
Faaihorg A
EDEMBLIRCGH EHILE (WY Poase siale machie i
TE 44

& ENTER THE SUPER JRS S i

ZX SOFTWARE COMPETITION AND

WIN £250 PLUS

A 14" COLOURTV

Your original ZX81 or ‘\"‘f CTRUIM pre T T wild wan the first
prize of £250 and & 14" colour T.V., the sesond r"ffi’f‘ of £E150, oF
one of the thiree thard PrZes o il a RS 64K rt.*'\."ﬂ -':r K

a substantial cash payment for the distnibution rights to your
game by JRS {even it you don't win a prize, JRS may still offer 1o
buy your program ru widing it meets with the high standards
required), All entnes must be received by February 28th
Winners will be notified by post by March 315t and results will
be published in the May issues of Sinciair Lser and

From Warp
Factor Eight

Lift-offinto 5 TN >
83with H|-STAK g5

395

._4_41

® makes your computing easmr laster
more reluble less u'q.hau';!.ng and simply
more ul‘-]lj‘.‘.ltl-ln

@ angles your computer naatly 1o thea zxa1
COrrect @rgonomic poOsEMmon fosr ihe mosl

eificient i-:u\b-}.srd oparation SPECTHUM

. uld;lél#!\ extra ventilation for hot ZX81's VIC20D
and Specirums

® instantly appled THSBD

® styled for "83, adds that professional look NEW BRAIN
O your sel up JUPITEH A-CE

8 precison njEClon moulded i guality Etc
ABS. mon scrateh - non slip base ¥

Your Computers
All programs submitted must be accompanied by an official
entry form, availlable from JRS Software, wich contairs full
details of the rules and conditions of the Competton
Fill in the coupon below and post it today for your offici:
entry form, including a large stamped addressed envelope

2 =——3a € A E = [ — e a — = 2 K = £ = |

Order form. Please send me HI-STAK set(s) (at £3.95 per
Please rush me by earke set). | enclose chequea/P.O. for_

Competition Entry Fc

MNew 1983 Catalogue

Name

MNami Address

-"".{::fff'&";

Posl code

To: Warp Factor Eight, Dept. YC
6 Paltiam Road, Braughing, Ware, Harts. 5G11 20U

18 WAYSIDE A'ﬂ:lﬂ.li. WORTHING, SUSSEX, BN1] 15U Telephone: mi“l‘:‘
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WORLD'S SMALLEST COMPUTER s
SYSTEM?
-ﬁ

Brosst Pocket Computer — A% Book Size System
Mors powerful than poche compuiens CORN WP D DWICE @l masch

ShErEIE PC-1251 Computer £79. 95

Plus FREE £10 software voucher

CE-125 Printer/ Micro
Eig%g&tlﬁgsnfmare voucher £99. 95

Custom made for Sales Executives. ldeal for Engineers
and Hobbyists, or as a starter computgr that grows into
a powerful, reliable system.

PC-1251. Massive memory: — 4.2K RAM (3.7K user)
and 24K ROM for extended BASIC, including DIM,
STRING and INKEYS. Up 1o 18 programs stored in
memaory at once, each with its own execute key, plus
reserve mode for frequently used commands. One 2 o A L) Dumerisiors
touch mode selector for Reserve/Program/Run. Full A Ml gyt ela b ;':i“m’;‘.‘;.f
range of math and science functions. QWERTY

keyboard. 24 digit dot matrix display. Auto power-off,

Syatem Price (17990
inchuding VAT ard FREE C20 software wosachay

With memory protection. SHARP PC-1500 COLOUR COMPUTER

CE-125. Half the size of this page and less than 1 inch 7 X =

thickl The world's most powerful pocket computer

24 character thermal printing of data, computation . PRICES, including VAT and FREE software voucher

results, programs, etc. Integral micro cassette recorder PC-1500 Pocket Computer phus £20 software vouches £168.96

for error-free saving/loading, plus built-in interface EE :%g:lgﬂ:rén:w C-‘:ka::?e .r.:prra.n-.f_;r;x t‘?ﬂ;nucrmr 13}3@
3 Fa® xpanssn Module plus vOouCher |

for standard cassette recorder. Will run existing CE. 158 BK RAM/ROM with battery back up + £10 voucher  £89 95

PC-1211 software but many times fasterl Powered by CE-152 Custom Cassette Recorder phus £5 voucher 3905

rechargeable NiCad batteries, or mains adaptor CE-153 140 key Soltwars Board plus £10 voucher £79.95

lsupplied). CE-158 RS-Z2C Imerface plus EX) volsches £149.95

MICROL AND SHARP SOFTWARE AVAILABLE SOON SOFTWARE ACCESSORY LIST ON REQUEST

SEND FOR DETAILS

ICES mchude VAT, PEP. Ofers are o Dﬂ‘pt YC' :ﬂ Burluigh St
;:’5‘:;51.d‘r-:llbﬂ-rv-\l.'rii-'r.l:r.q-?-l-rﬂ. HMm MAIL Camhridgﬂ CB1 1DG
e ORDER Telephone: 0223 312453

ZX81 SPECTRUM DRAGON TANDY BBC

16K 16/48 32 LEVEL 2 A/B

ADVENTURE AWARI

* The ancient African game of logic. It takes 2 minutes to learn
* Over 200 places to explore in this machine code game using | the rules but far longer to master the tactics.

advanced data compression techniques, * Select the 'Goat-herd’ level of play and it’s an addictive game
* No random elements — you will need skill, cunning and a | for children (8 + ) that exercises their minds — not their laser
sense of humour as you explore caves, forest and castles. fingers.

* Evade ruthless pursuers and overcome a host of obstacles. | * Select the ‘Witch-doctor’ level and it's a threat to your
* Multiple word commands and single letter abbreviations. sanity. We haven't beaten it and we wrote it!

£1000 IN PRIZES

FANTASTIC VOYAGE ** Buy both Awari and Adventure and enter the ‘Foilkade
(zx81 16K ON LY) Challenge’ competition. Details with cassette or send SAE.

This real-time graphics simulation set inside the human body FOI LKA D

was written by a lecturer in anatomy. You are injected into the E LT D

blood stream in your miniature submarine. Navigale the

arteries, veins and heart to the brain, where a blood clot must DEFPT. PR9

be destroyed. Features a real vasular map. You will be | 66 LITTLEDEAN,

attacked by lymphocytes which must be destroyed using | YATE, !

arcade game type graphics. Everything you do uses up | BRISTOL BSI7 4UQ

precious energy. Three display formats — a lateral and frontal | ALL GAMES £5.95 EACH, 2 FOR £9.95. 3 FOR £13.95
body scan plus blood vessel name, a close-up scan and a laser- | (ANY MIX) INCLUSIVE.

sight for fighting lymphocytes,
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE

——

How can Tangerine promise you a This makes the ORIC-1 substantially more
professional computer for only £98.957 reliable and versatile to work with and
Because, unlike most computer builders, what's more, at £99.95, you get a
we have designed the ULA. ourselves professional system well below the price of

RETLIE

(Please allow 28 days for delveryl  Subject to avallability

Order your ORIC-1 direct from the designers

BY POST: You can pay by cheque, postal BY PHONE: Just ring our telesales number
order, ACCESS - BARCLAYCARD-VISA ELY (0353) 2271/2/3/4

all leading manufacturers.

We can give you prompt service, quality,
reliability and full technical backup: The
ORIC Computer System will guarantee you
that and more:
® B colour graphic display (8 foreground + 8
background)

@ 40 character by 28 line colour text display
@ High resolution graphics (240/200 pixels)
240 across screen, 200 down

@ 96 User defined graphics symbols

® Microsoft BASIC software

@ 6 octaves of music with Hi-Fi output and
4 preset sound effects = Shoot, Explode,
Ping, Zap

@ Centronics printer interface (compatible
with a whole range of standard printers)

@ Optional Communications Modem
(allowing access to 200,000 pages of
Prestel and direct link with other computers)

] Prniesamally v.rntten user manual by
well-known computer authors

® Oric Owner Magazine included with each
ORIC 1 purchased

® Tan-Forth supplied free with every mail
order 48K Model

@& Extended Basic (BBC etc) available soon

® Full range of business and leisure software
coming shortly,



|
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NOW in Birmingham — the centre of industrial Britain...

Bingley Hall, Birmingham.
April 28-30, 1983

Spomored by dmpiting ™™ corUTER A7

This exhibition is the ideal showcase for companies E \ \
who need to demonstrate their products to the fast .

expanding market for home and personal
computers, small business systems and associated
software. When you consider that the markets for
personal computers are regional and that
Birmingham has a developing computer awareness
with a great deal of computer expertise in the area,
you'll appreciate the need for The Midland
Computer Fair. The public has already
demonstrated its appreciation of The Computer
Fair in London by sheer volume of numbers. \Ve
know the success will continue in Birmingham.

Personal computers are part of everyday life. ;ﬂ _

Make Sure Your Computer Products And Services
Are Seen At The Midiand Computer Fair.

For the full story contact the Exhibitions Manager,
The Midland Computer Fair, IPC Exhibitions Ltd,
Surrey House, | Throwley Way, Sutton, Surrey SM1 4QQ.

— — — — — — — — —— s e e e s ammm e e e e e——m mmn s e e — —

Please contact me with further information about exhibiting at
The Midland Computer Fair

Name
Position in Company
Company




CONVERT YOUR ZX....

FULLER MICRO SYSTEMS ADD STYLE, POWER,
VERSATILITY AND FULL TYPEWRITER KEYBOARD |
OPERATION TO ZX81 AND ZX SPECTRUM!

m—
FULLER FD42 SYSTEM - The ideal
Gift for ZX81 users!
The ZX81 is easily Britain's bes! selling small computer, and now
costs an incredibly low £49.95. To celebrate this event, we are
ofiering our equally popular FD42 systemn al an even lower price
 than betore! It converts your ZX81 into a sturdy,
altractive and professional unit NOW ONLY £29.95

with full sized typewriter keyboard (plus £2.50 p & pi
— ITS EVEN CHEAPER IN KIT FORM!
TR FD42 Keyboard and Case Kil —————— JUST 224.95
; (plus £2.50
FD42 Keyboard Kit Just£14.95
{plus 80p p & p)

R WHY NOT BUY A COMPLETE SYSTEM!
If you are not lucky enough 1o already own a ZX81,

INTO THIS an FD42 System, including computer, from us and make an even
FORONLY... bigger saving! ZX81, FD4 Hem-qrard andr Casg with power supply,
e e e e e e ifch. [ = a5,
FULLER MEMORY EXPANSION - a massive ::E?:Ecoh;:a;;sggaangugw;: 280 i{é o
The basic ZXB1 has only 1K of RAM - now you can add on an FULLER FD SYSTEM for
enormous 16K with our FD 18K Memory Module. FD 16K 1o ZX SPECTRUM ‘
mount on the back of ZXA81 gr Fuller Case. e ' 5
224,95 (plus 80p p & p)
FD 16K to fit inside Fuller Case, complete with RAM
adaptor board £29.95 piussoppap)

FD 64K to fit inside case (incl RAM adaplor board) £69q95
FD B4K to mount on back of ZX81 or FULLER CASE €64 95

N g;w,t&ellaném;s FU %LER :te_vﬁpard ;ﬂnﬁ case unit haslhb-een ‘

= ' a or Britain's fastest selling colour computer - the amazing
f ULLEHZ?(%UND EXF:ANSIOH a superb addition 7558 L, 0l has the same high standard as the ZXA1 unit a
0 your pectrum! tough plastic case encloses the keyboard, Spectrum PCB. and
Clear, dynamic sound effects will really enhance your enjoyment power supply. The Keyboard has 42 keys including all the
of the new, exciting programs available for the sensational ZX Spectrum graphic characters printed on o them, the full travel key
Spectrum. Our new sound box comes complete with leads, switches have gold plated contacts and guaranteed life of 10%
volume control and loudspeaker. Just plug it into your MIC input, operations

and it fits neatly onto the back of the Spectrum in a tough, plastic S SO EASY TO INSTALL! You simply unscrew the ZX P.CB
case from its case, screw it 1o the FD case, and plug in the keyboard.
JUST £6_95 {plus 80p p & p No soldering or technical knowledge required

NEW! Programmable Sound Generator - adds exciting new compeTEuNT — £39.95 piuscz2s0papl

sounds to the Spectrum range KIT FORM 233,95:::&-45 £2.50 p & pl
onLy £19.95 (pussoppapl
———

STOP PRESS! 16K Spectrum owners-upgradeto  SPECTRUM MOTHERBOARD

- i ; Fits inside the Fuller case, allowing expansion to the ZX memory
48K with a Fuller Spectrum Upgrade Pack - complete with and 1/0 facilities.

full assembly instructions. 234'95 (incp&p) 2 SLOTS £1 5 .95 iplus 80p p & D)
FULLER ZX Spectrum Software 3 SLOTS £19.95 (pluss0pp & p)
Fallr fo be ane of th st Stariok. Fignt Snijation and peatn  SEPARATE SPECTRUM P.S.U.

Star. all in attractively packaged cassette form. Mains either 110v or 240v AC — £5.95 (pussoppap

£5.00 (plus50pp & p)

r——-----------1
Please supply the following items:

MICRO J [TEM [QUANTITY] PRIGE [POSTAGE TOTAL
SYSTEMS

l | enclose cheque/p.o [
Or, please debit my Access/Barclaycard No

0 Name

J Address
Mail to: FULLER MICBD SYSTEI!IS. i
The ZX Centre, Sweeting Street, Liverpool 2. l Please send me further details, | enclose SAE | I
Telephone: 051-236 6109 ,2.83
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| :'g'lCORNAFGM .
: - I [ ]
NEW 4K EPROM PLUGS STRAIGHT t
INTO UTILITY SOCKET FLASHING CURSOR lm ons

1200,800,300 BAUD CASSETTE OPERATING SYSTEM
VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE

Draw complex graphnc shapes with one mstruciion
using our special "SHAPE' command

33 NEW COMMANDS
SHAPE N XY draw shape number Mt XY

AR
i

Specialists in high guality
software of the
BBC Microcomputer Disassembler
(Model A and B)

BLOCK — draw block of any size, any graphic moda Reveal the secrets of the BBC Microcomputer and those
POINT lest it graphic point set or clear machine-code games with this full 6502 Diﬁ.a:;;ambler. IIZ_IEEH
FIND print lings which contain a given string for the beginner and indispensable to the serious machine-
KEY scans keyboard for use in real time games code programmer.
IE“RG o rero ol basic vanabio: Features:

SE1 Cursor 10 SCresen locanon W 1o D
gf.r:ﬂﬁE debugging program conmimand @ FULL Instructions supplied with the program
STRG print strings in graphic modes ® FIVE Modes of operation from memory dump to full
MC Monitoe memory change, Hex B textdump automatic disassembly

RENUMBER including GOTOs and GOSUBs & USER Definable and automatic labelling of code and
AUTO automatic line numbeanng data

SRR deleta block of program lines @ BUILT-IN Error checking to avoid disassembly to data
VERIFY varify programs after recording on tape Breas

PACK — removes non sigmificant spaces . -

TONE soind 8 nate of anv, duretion and 1008 # BUILT-IN Operating system Entry point labels

@ SAVE and LOAD facilities for dumping and recovery
using tapes

® HARD copy facility

@ EASY to use single key commands

PLUS: READ.DATA.RESTORE.BSAVE APPEND, . TAPE. ..
BSTRG, CHAR, POP, VAR & BLEEP

Fits any size memory Atom

Full Documentation included BRC Disassembler £6.95
PENLLY PIICE R S LN . : Price is fully inclusive and for a cassette program.
RUSH YOUR ORDER TO: Ross Software g
44 Premier Avenue, Grays, Essex RM16 2SD Slmonsoft

Send £1 for documentation only

Front Street, Topcliffe, N. Yorks, YO7 3RJ

DID YOU SOLVE THE RUBIC CUBE?
THEN FOR A £100 PRIZE
YOU MIGHT JUST CRACK THE

ADPHAYCONUNDRU

Each month a sophisticated Conundrum Program will be offered by Omega Software for those people who wish to try their skill and snalytical
abillty agatnst & mind bending purzle. Entry will be closed om the last day of the second month of issue allowing some twelve weeks at most 1o
salve the enigma. All entries should also contain a brief description of an original idea for a future Conundram, The which coniains the
correct solution logether with the most elogant idea for a future puzele as judged by the mmpwly.‘;Snl'twm Managers, will recelve a cash prize
ol £100. All Conundrum Progrums will be fun in their own right even il you do not salve the probilem in tme. Entry solutions should be subimitted
om a postoard in a sealed envelope with your name and sddress clearly statod. These competitions are not open to smployees of the company or 1o
any porson directly or Indirectly associsted with its activities. No correspandence can ba entersd into and the decisions of the company’s Software
Menager regarding all matters relating to thess compotitions will be final. Winners will bo notified by post and entry implies scceptance of thess
rules. Omly individual purchasers of programs will be aligible to enter.

OMEGA SeFTWIARS

Please send me an Alpha Conundrum Program for O ZX81 16K-£6.50 O Spectrum 16K-£6.50 O Vic 20-£6.50 O BBC B-£6.50

for which I enclose my cheque/postal order for £ _ made payable to Cambridge Research.
Name — : . Cambridge Research
O e — gene _ _ Chesterton Mill, French’s Road

— CAMBRIDGE CB4 3NP England
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DAMS BUSINESS COMPUTERS

Not Simply a Computer Dealer

VIC/
COMMODORE
64 IEEE
CARTRIDGE
Gt e £49.95

VIC/64 users. The DAMS IEEE
+ VAT.

is a simple, plug-in
Cartridge interface which slots
(Price including VAT, £57.44).

into the back of your VIC/64
and links it to disk drives,
language packs, printers

and other peripherals.
Run several VIC/64's. |

from one disk drive. |

K \

VIC/COMMODORE 64
RAM'N ROM BOARD

Doubles the memory capacity of your VIC/64 and gives you the
facility to fit extra functions (VIC AID, VIC MON etc).
Comes complete with specially designed cover.

£22.95 + VAT (Price inc. VAT, £26.39).

" CREDIT CARD TELEPHONE ORDERS

fb DAMS BUSINESS |

N%O cowrvmsimmn
CIRKEY INDUSTRIAL ESTATE,

§ KIRKBY, NEAR LIVERPOOL. 133 7UA. |

_&y TEL: 051-548 7111 |

L 4 |

|

WELCOME (Normal Office Hours). = m

@ .
#ﬁm ENQUIRES WELCOME |

Send your business card, and receive our dealer ‘fact-pack’ NOW!

12 months parts & labour guarantee on all products, | ces

— — — — — — — — — — — — — —

‘CLEAR-VIEW’
ANTI-GLARE SCREEN

This exciting new product from? DAMS is the answer to eye
fatigue, h-daches and migraine - symptoms regularly [ s
encountered b‘ﬁﬂ U operators. The Cear-View™ _ g
screen can be fitted in seconds to most leading N
brands of computer | N

monitors or

wpto 127 E£19.985 + VAT, price inc var 2259,
131020 EL2.9D + VAT price inc var £2869)

30 and special order.
ilable on request with full technical specification).

VIC AlID =es, ..

Vic Aid is a chip which slots easily into the DAMS
RMJNRDMBoardandnﬁmhmsmsnfUﬁhﬂmmnmfm

Programmers Tool lﬂt

Gives extra commands: Auto, Number, Help,
Delete, Change, Trace, Step, Light Pen, Break etc.
Machine Code Monitor

Gives Save, Memory. Display, Load, Verify etc.
(similar to TIM on PET).

£19-95 <+ VAT (Price inc. VAT, £22.94).
Commodore 64

Another fine product to enchance the machine - code
capabilities ct’ the VIC, VICMON is the ultimate programming
aid, incorporating: Assembler, Dissassembler, Fill, Re-Locate,
Identify, Exchange, Compare, Printing etc.

Slots into the DAMS RAM'N ROM board or similar.

£19.95 + VAT, (pice inc var £2204)

Flease send me the following items 1
|

 enclose cheque/P.0. OR please debit my:
Access No.

|

|

Barclaycard No. "5
Name =t o l
|

|

e —— e e S S S — — — — —  —
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~ Your chanceto
ﬁ‘i promote your

—am Y WA productsand

g =, services at

Britain’s No. 1

Micro Show

-----

Whatever branch of the business you're in— and the Micro Mouse Contest - will again be

manufacturing or supplying: featured at The Computer Fair ‘83,

I'HECI'OGDH:IpUtETE. peripherals, ﬂ-:‘iEDCiEtEd Last year 38,432 people passed through the

accessories, software, books, videogames—  tyrnstiles in only three days —this yaar?s

you need The Computer Fair. %uing to be an eéven greater success.
omplete and return the coupon below for

This year the show will be big?ar, open for , .

four days - including a specia further information.

Businessman's preview onthefirstday—and  Return to: The Exhibition Manager,

tmlltba stagtﬁd iglﬂ r:'u,iic{} i|“EI"gEI' g:ag.A Hits of Eu“ Corru:uutor"I Fair, IPC Exhibitions Ltd,

ast year-the Sinclair Village, Club Avenue ouse, 1 , Sutton,
ye g ey sm:'éam Way

Please contact me with details about exhibiting at The Computer Fair

i NAME L
| (Omputer  wsmoncouw
-

I

I

I == comeany Sl g e i e '

| ADDRESS |

' |
TEL

e e — = L DAL 3 S e T e ST IO |
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(AT T C.J.E. [B]B]C]

SPECIALISTS

IMicrocomputers

VAT moluded where appiicable

QUALITY DISK DRIVES

Single cirive 40 track single nided 1« 100k, .
Druial chrive 80 track single sided 2 = 100k
Dual chrive &0 track double sided 2 « 200k
Dual deive BO irock doubsle sided 2 = $00% R
Al divves afe cased with own PSL for rieliability
and nciude connaecting cables snd whisties disk
Dalwpry £4.00

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implementation on the
BBC Micio of the popular arcade garme, (32K
MAZE MAN an suthantic version of the popular

Uictagiil'aph

plof window.

-
N

LD T
AN

il

I

arcade game. (K|

An essential aid to all computer owners with Plot, Draw, Draw to “mm - g 9ame that so0n becormes

a plotted co-ordinate, and medium/high resolution graphic DISSASSEMBLER the memory dump routing inciudes
e : 3 - rodhng back fascaliry, (16K .

ﬁmﬁ GU:S'I;E?%PH ives you a fully adjustable window T MISSILE CONTROL, MAZE MAN & BALLOONS

' ' . usa the Keyboard or Joystices for control

Higher resolution is possible by simple multiplication X2, etc., or

rEduFIiOiﬁ by diviszion., Plot 0,0 in each comer to suit your 30+ PHI]M FOR

requirements. THE BBC MICROCOMPUTER

Place your drawing, tracing diagram etc., on a single sheet of This Book containg program s nge. mnh anplanations b

paper and position in the VICTAGRAPH, AND you are ready to lips on the e

plot all the points quickly using the movable window AND easy 10 E,’;",‘E’D;T,i‘,,‘,’:f., ﬂﬂﬁm "‘1”2‘5

fﬂd mh. Eititet by C.J. Bvard, vanoul Authom

A par ol casseties with all the programs is avadable

Made from high quality plastic sheets, 17 = 12" approx.

: : K £5.00
Ideal for muhi-graphic resolution computers such as Atan etc, Not BOOD
suitable for Spectrum. BOK & CASSETTE SET £9.00

Total price £7.00. Cheques payable to: Victa Ceramics and LEADS
crossed. SAE for Details. UK only.

The BEC Micro comes withoul § casdette nad

VICTA CERAMICS 7P Dl 10 8P4 O B 2 L anach £4.00
6a BOW STREET, RUGELEY o0 D v Oy T for £0.68
STAFFS WS15 2BT. 8Pin Din PLUGS (380’ for RSZ51 Torgfor £0.68

AS4Z3 TO RS423 (BBC Micro to BBC Macro)
Two rmbtre cabls £4.00 Four matre cable £5.00

TELEVISION/MONITOR LEADS
full range available

Phano plug 1o Co-ax with high guality cable J Matres
BNC Plug to BNC Plug
BNC Pug 1o Phono Plug

ll.o. BBL Mecro to Rediffusion TWVRM)

PRINTER CABLES

BAC 10 36 way Controrwes Tyne connector i 7
BEC 10 25 way D Type (For use with RSZE0 ]
BAC 10 40 way adge connector (Centronics 7280 . . . .20
TORCH to 36 way Centronics Type connector 20

BLANK C30 COMPUTER CASSETTES

Ten for £4.50

15 Way D Type Plug with Cover £2.75
Computer graphics desgn pads 100 shaets £4 00

BBC UPGRADE KITS

RAM UPGRADE | 1000}
KIT A Prirvier B 110 Pont
KIT B Anslogue Port

KIT C Serial 1/0 B RGB
KIT D Expansion Bus/ Tube
(=111 Upgrate kot

Self Adhesive
Cassette Labels

X' ON ROLLS OR SHEETS
Y IDEAL FOR USE IN TYPEWRITERS
Y A BOON TO SOFTWARE PRODUCERS

* CAN BE PRINTED WITH CLUB OR
COMPANY LOGO OR SYMBOL

el

CASSETTE LABELS ON SHEETS | casseTTe LABELS ONROLLS

(15 Labels pes showet) | Complete with tractor feed perforations
to aflow use in most computer printers)

100 Labels 350 Square or round snded centre hole
200 Labels 6,00 Minamum order 500 latbals
300 Labels [B25 E00 Labels £11.00
400 Labels  £10.00 1000 Labets £20.00
500 Labels £12.00 2000 Labels £35.00
Al prices mciude VAT and postages.’ packing
Good decounts for larges quantitss

Mlaase sond 15 % b starnp foe prnting prece lats and sample isbely

!!md]msﬂma e A
Eurolink Ind. Estate

Sittingbourne

Kent ME10 3RN

Sittingbourne (0795) 28425

"L
EEERERE

ARl componmnts full specilication

STAR DPB480 PRINTER
FROM £250.00 INC VAT

B0 CPS : BO/98/ 132 COLS
BIDIRECTINAL LOGIC SEEKING
TRACTOR WATH FRICTION FEED
CENTRONICS - £217.3 + 32.61 VAT = £250.00
ARSI oo oo EENS.00 + £36.25 VAT = LI70.25
High Ros Giaphecs opbion to allew BBC Screen dumps
£15.00/ C20,00
(24HR SECURCOR DELIVERY FOR PRINTERS TB.00)

VAT included where applicable

Send SAE for full Price Lt of oot lrge ange of scopssorion
E POSTAGE Acd S0p per order of an stated

ITHCrOCOMPUIEIS WoisSerans 2o tosom ey o
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WANTED

=300 099 O9gee—

Programs for SPECTRUM, DRAGON, ZX81, ORIC,

A REWARD UP TO

%000

TO BUY THE COPYRIGHT OR.... 30Z ROYALTIES,
....A FIXED AMOUNT PER TAPE WE SELL OR

m&&-——————

ANY COMBINRTION OF THE ABOVE

rAAKH AN A
WHY GIVE THE PROGRAM TO US

We are one of the fastest growing Software Houses in the country

... Our Tape production is second to none. All our programs are
now duplicated by DATA DUPLICATION SERVICES LTD....
A company set up with the sole purpose of tape duplication for

the Home Computer Market.
... Our presentation is of the highest standard

... We not only sell our products nationally but in over 25
countries worldwide.

B

.... We have the time and finance necessary to ensure your
programs receive the attention and background necessary for

truly effective marketing.
HASANHAHH AR

£1000 Paid for best program using MCODER
_ Personal Software Services

452 Stoney Stanton Road., Coventry, CV6 5DG
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Now's the time to
subscribe to Your
Computer, Britain's
biggest selling home
computer magazine. Because
as from the April issue we will be increasing the price
to keep pace with rising production costs.

Your Computer is fantastic value for money. The
December issue consisted of 164 pages packed with
computer and software reviews, a special games
section with listings for all the major home computers,
articles on writing programs yourself, three features just
for ZX81 owners, and Response Frame — the page
which answers your questions. All this, PLUS a free
Flexidisc containing games for the ZX81, Vic 20 and
Sinclair Spectrum. The price? Only 60p.

And that issue was typical of the value which Your
Computer readers have come to expect. Rather than
cutting down on editorial and on the lively presentation
which makes Your Computer so readable we are
dedicated to maintaining our editorial standards. But
with production costs rising we can only maintain
quality if we increase the price of the magazine.

We know you'll think it worth paying the little extra
we'll be asking because Your Computer will still be
unrivalled value for money. Meanwhile, a subscription
taken out NOW at the old rate of only £8.00 for 12
issues will save you money throughout 1983 — and
beyond!

Just fill in the coupon and return it to us with your
cheque or postal order for £8.00 payable to IPC
Business Press.

F--_---_------ﬂ

To: Subscription Manager, Your Computer,
IPC Business Press (S&D) Ltd., Oakfield House, !
Perrymount Road, Haywards Heath, Sussex ]
RH16 3DH. j

| wish to save money by taking out a subscription to Your
Computer at the current rate of £8.00 for 12 issues. My
cheque/postal order for £8.00 is attached.

Alternatively, please debit my Barclaycard/Access/Diners
J Club/American Express* account.

b

i

. i
A 1
I Signature l
§

i

i

*Please delete as appropriate

Please start my subscription with effect from the;

February 1983 issue [] (Please tick appropriate box)

I March 1983 issue B
J Avril 1983issue L] i
l Name
Address l
|
; |
L A T S S S T B e e N - e - J
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CLASSIFIED

Weekend courses in Sinclair Basic, starting February

|

1983. 15 hours of instruction from a qualified lecturer,
Friday evening to Sunday evening.

| Luxurious 3-star Worcestershire Hotel

bath and other facilities.
£55.00 inclusive.

all rooms with
'I

' GAINSBOROUGH HOUSE HOTEL
Bewdley Hill, Kidderminster |

(0562) 754041

IX-81 GRAPHICS board £19.96 Fion irmiche
case. Define up 10 B4 characes | = mverse)
SAE, D. Humchingon (Clrcwital, 133 Viearage
Wiood, Hardow, Essex 1471

SPECTRUM %8 /48K Bury the Mok Totally
pddictive. Ewciting arcace goeme. Superb
graphica/sound, DIG holes, bury moles. 1/2
playery. Highes! score. AR acton! Just [ for
cassetie. Mr 0. Chambers, 12  Rybumn
Avenus, Backpool, Lancs Fyvd 40Y 1211

SJY Program for IX-81 and Spectrum
Computers. Datals of mam why for wvary reghit
of the year. Sand (5 to Mr J. 5. Coombes, 97
Holiylast Rosd, Coventry CVE 2AE or send Tor
detads of other astronomcal programa
Migrary bach guarantss 1171

BRC: /MXBOFTHI Serdan Dump LUelty. Extia
lmrgee prinbout on fweo sheets of print screen full
bt down instoad of across sheet. [7

Ao MIBIK Armoursd invesion. Gripping
#rno ring skl beveis. Sound, good graphica
Slavedrive Software, 19 Newlsy Lans
Bramiey, Loads 1] L5137 2AL 61

MIB0A /K Business, Games Progrems from

(3. Copser [£. Basic + [12. Code Editor (14
Word Procedsoe B, Lsw/SAE. DCS, 34
Sowth Parsde. Bramhall, Siochkpodt

TEACHER? Spectrum owner! LUse your
machine, Mark book on cassetio. Class Bt
Year fmt. Son siphabetically. Input marks,

Converts to parcents, prades. ranks. Graph |

msults. T scorem for clesr comparison
Maans, stancdard deviatons, (4 60 for Cassatie
s notes. Farrss, B Thompson Roed, Bolion
Tel: ((CA04) £5007 e ]

—

SPECTRUM

Arcade Games for 16/48K
Sinclair Spectrum
'| PINBALL — Beter than the read thang
SPACE INVADERS — Arcace stvie
I RDEE
CAR RACE Race a computes
l controlied car — &f BCFBEN CiEcuil

SPACE FIGHTER Pilots oye v
DESTROYER ~ Arisck by subrmarires
v pEareE

| TENMIS — Control figures mowergn]

| e wprokes

| TANK BATTLE
AT

Al (243 + pp Xp
Wintten by prodeassonad prograererers
WINTERS LTD., 24 SWANNINGTON
CLOSE. CANTLEY. DONCASTER J
mn

Computer controls |

— e - —

X m“ Mn-m-\.- Wl e
DBl o Spectram. We s madeg |
mappiers of softwwsrw 10 Sencies . with a
waperh Farge of Qarmes cousetie fof the
I8 and Spactrm. ‘We mgure pan
mwnu‘ﬂlfﬂuwmﬂmtu: |

TEMAS TS 44 SOFTWARE for unexpanded
machine, A& graphst waigame with detsied
dumplay. Strategy, tactcs and different levols
of skill as you play The computer of anothes
player. "Wargame' costs [8.00 inclusive

Garrran Whist and Four o 8 Row. The
computer will sven spaak if you heve speech
fociities! Both for 08.00 nchusve. TX
Software, 108 Abbotyweld, Marow, {:-E; :

]

152

DRAGON 32

SOFTWARE

| sty softwaie ot senmdbis prces

| Cotovpilar fr Space Altsch
Mitoor Run B Breabout [(395|
Haunted House !Jﬁﬁi
3D Mars £3.96 |
ket Aitoeibuie 395
Forbadden City [4.95
Dol bisbavrd £4.9%
Gobln Caves fa.9%

Al prices inchuede plrp
Send s.a.e. for complete lst
APEI TRADING LTD. I"I’CDII
115 Crescent Drive South
Brighton BNZ 858
| Tal: Brighton 10273) iS4
I Accesa/ Barclaycard accepted

=W

ZXBY (16K card-indes programi on cateetle

up 10 X5 enines. Maching code 450
Camibyte Solrwire, 28 Mook  Avene
M a1 F |

TEXAS THS/4A SOFTWARE for compubes
with Extended Base module. Battiefront and
two other lest action games. Highly
recormemended. (6 00 inchishve
TX Software, 108 Abbotwwald, Hatlow, Essex
211
Swap your umsanied soffwase via Software
Exchange Club. 5.AE. for detadla, Uisec 16
Tl rmw SheMmid S5 9GH e |

WORTHWHILE PROGRAMS |

a2 81 and 48K Spectrum
FIRST AID teiechupd the principles of
font asd. Fully scoring. Ages 13+

COMMUMICATOR Morse code
sermaphore, wiebal mporting, use of
tebaphone. ldedl lor cuba and scowts
4,98 sach. Siate machirs, Chegues/ PO
o

Network Computer Systemas Ltd
| hmplqn Road. Luton, Beds. |

|
Hirvala |
VIC&ZXB1

SOFTWARE |
£1.99 |

SPACE FIGHTER ‘

| A space t semulpior. The VIC
VRN | entitely maching code with he
res stc. The Z81's real time secton & n
mic

| ASTRO SLED
Pt your shed through the apacE
camyon — with maching code speed
These programs are for unexpanded VIC
20s and 16K IXBTa
VIGC ASTERDIDS
100% machine code, with thiust,

| hypepace, multipe bolts, stc, s For
VIC 20 only
All programs on casseite a1

the

| introductory prce of [1.98 sach lplus |

| 80p plrp per order], H-n-u:ub::

VIC, and mention VYow Compuier

Magarine, whan ordaring
ARCADIA SOFTWARE,

‘ FREEPOST, Swansea, SAJ 477 |

¥OUR COMPUTER, FEBRUARY 1983

DRAGON GAMES

Thewe foat mowving ARCADE style games
| WEITTR  Pra e Cocke 104 your DAAGON
SHNAKES The only way 1o kill them is
shoot them n tha hasd. Your man My
move Bnywhere in the forest. Snakos
onter ona ot & tme, @ you don't kil i
guickly another will snter, Up to 12
| mnakes ot one time (F you Tve that longl
Fantaatic sound and graphscs
LAMNDER Land yousr space criaft on one of
the knding pads (score depanda on
chosen pad]. High resohton pcturs of
oraft ped hunar purfsce. Viery improsshve

chaplary

INVADERS The old lavourite Features
nchude 35 imvaders, mother ship and
thris defenders. 5in digit Hi-scome +
score  counters, Nine selectable shill
vnly. Al 0 High resolution COLOUR
praphics and sound

ALL THREE GAMES OM OME TAPE
lorder DGTI] ondy (8.95 incl. P/P atc

| J. MORRISONIMICROS), 2 Glensdala
| S1.. Leads LSS 8. (05X &80 987

mn

il

16K IX81 L Tabda progrem. including
M/C. 396 Steverson 11 Man Strest
Whissendine Oakham Lecs. LETE TES. 331

10 BBC o B) including Dalsk,
Chicken, Mastermind, Breshout, Luna Lander
£5 5 Brooks M Cas Cnyciog Llanieinped
Anglesey N, Wales LLET 55 ;N

Acorm Atom 12K F.P. ROM 12K RAM PS5 L,
Dooks joysticks M) programmes on Caseetie
(150 o.n.0 Malduons 55748 3n

Programa for Spectrum, VIC, BAC lor sale

Send SAE 1o Odyssey Software, B
Greanteook  Awve, Hadiey Wood, Bamel,
Herts. For detaia e A
VIC-20 (Unexpanad] games tape:
Punkman. Black Kright, Grand Prin,
Cavern Shoot. Amise, Side Shoot all s
for (8 inc, pBp. Fast delivery from
Steraker 21, Hoyle RAd. Hoyiske Wierad
L4T IAG 01

BBC “D° L350, Mowi Acormsob Sofware (5
Easch recorder wath cable €10, Emigratios
sremansent 01-770 SHER

& 1|

EDUCATIONAL
PROGRAMS

Send for details of our quality programs.
COTTAGE SOFTWARE, HEATHER COTTAGE,
SELLY HILL, WHITBY, NORTH YORKSHIRE

415 who want 10 do moe than just
oot sEerm

LETTERS (BBEC onlyl — ages 4-6: wam
the cormect wary 0 form latters with our

Magic Pen! Teacher checked Great
‘praphics. £9.96
INKDSI Ba an Afvcan King!

Adventurs for ages 10-adult

beat the witch doctos? [5.95

INVISIBLE MAN Co-ordinates gams

with good sound and geaphics, ages 7-14
95

wnd e
Send SAE for dotmils
Liwrnoor Cottape (Y1

Ean you

Tonadske, 'b'n'nl-r?'l
Lompreat TAZT AL
R 082 47 7117
CBMI/PET Computer, Modsl £008 THE

memory Bhd progeamme ook £X0 o.nao
V.G.C. Phone O1-267 G065

T |
MIBOK A Horssrace Anghyes, Winners
palone. A senous program. Cassette: 0575
Detmly Farsgon Moomide Woodlands
Wimborne Domat

2

LX-81 M/ C conseries: 1) PacMan 81 6K 14
Ghvosts, Skdedoomn, Powerfills. Fruit: £395 «
Spacedenture: § 1K games: Asteroica, Pilot
Tanl, Dafender, Carvon: £2.50. 30 Pachan-81
+ Speceventurs; (495, (5 AE. Detallsl: A
Lasrd, @ Frankin Ad.. Sefcosts. Ayrshire

281
IR0/ Repgwww Bati 700 supphen 580
PO by perphorals 100 publcations

(13 incloding new  suppberant Youngs
Computer Publications 2 woodland Wy
Gl Hassiead Essex

nn

2371
.|._ - —
BBCoxx o VIC20 w5 SPECT-A-DRAW
NEW COMPUTERT Try our gusianteod
sofrware - for pasents and chaddren (sges NOW AVAILABLE A 8% Spactrum

wiripon of the wall bngwn Lol |1 Baset
Pools predicicn program Compute-a
(8L

‘A BOOM FOR THOSE INTERESTED IN
WINMNING THE POOLS imterincn
Decornbar THED

Program on cassette with instruction
rrasrual (455
Database tepe (Optonsl, but containg
data on over § 000 matches 1350

Program and detebase wogether. . . £17.50

or S.AE Tor details

B.5. McAlley.
1 Cowleaze, Chinnor,
| Oxon. OX9 4TD.
|

BBC Micro
FOOTBALL POOLS
PREDICTOR

An samy to use, but wvery powerful
rmathematical and statistical forecasting
program. Lses sin d$ifferent mathoda of

prediction. Model & of B, On cossetis |
| weith full Fatructons for same day |
| cEmpatch

(L8 ]

| Mayday Soltware. 10 Portland Cres. .
Stanmore, Middu HAT 1LR

—

DRAGDN T
T FLIGHT BIMULATOR

P s b

@9@11%%%

c)

GG‘
0000
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LLASSIFIED

i = == 1 VICH) wpe of six games. Minefiold = = SEEE
Bats/Bugs, Bricka, Ski-run, Biemds .':l"-r Jﬁ:z‘;ﬁiﬁ%ﬁéig::s
Men. Avsdable Trom D, P ot & Borro
| T“mﬁﬁJvllwvtcH)EﬂE"E I"I:-w '.'::r.'nlr:u.”;;:'?r-wu IF.;;-.“.I:"'"‘I = eru:ﬂ“? DALLAS. A gamo of oll axplotation in
A

Texas Decmions are reguired on pur
Chaung concessiona, tha mowvemant snd |
iy O il rige., and the bq_.mdm.* o plat

VILID sofrwvare tartastc value €1, For space
‘ gt + ksl inc PBP D Spencer 290

Lowgrange Avenue, Bilingharm 4 forms, producton fackies and pipsknes
Protews Solrware anmpunces Dormenodore G4 Can you take-oead The [:.l,_mp Empere?
progremmed  ncluding  Proteuas Challengas AJRLINE. You must deccls on number of
i_E 0, Paare Lander £8.00, Bardeships [7.60 aucraft 1o operate, loan and fual contracts,
SAE for detals ol other programmes 1o wihather 10 buy of chadter, and eesia of
Prowus Software, 8 Glston Court, Grange wtaffing and martencs
el Faaril Road Ealing WS BOR &6 AUTOCHEF. Asx MD you must negotiate
for nases, decide oh menw prices, level of

7

hrd (_ "'\ | wagos, advertiaing and divicends and fore- |
L C ( ) n ﬂ P canl leweiy of infatesn. M you s ot |
i U I EI l TRt Yo wall B Frasiie B fersagin!

| FOR THE EXPERT

PARK 83
c Ov E R S for the -.F:::u:ﬂ'-s:f:iﬁlmj: '.-m:-;.u: 1ET1I1;:;?

Wi offer » Oredt selection of games and Dapedr piocin, guotations, work scheduls. |
| . . L
INTERESTING, FUN, || utllses from mary  leadeg  soltears [ BBC [A& E} [5.00 for one (850 for any two, £12.00
EXCITING, EDUCATIONAL houses ot reduced prices. As & spocisl for threa or £16.50 for four
I offe, bo ntroduce you B0 ouwr Boftware L] DHAGON m Plaase stale compuinr Typs and
i W e greng awry, vl almodt, a oy mend chegue to Dapt Y
COMPUTER PARK B3 s & reskdential salvasire Dack with B Buger mr-n‘..':f:lr .. ] L] VlC Zﬂ & B4 u:“q‘ "'-Ilb*"'-'-"f' "'-'I'I: ;
computing  holiday catering for @l hull ngth programmes. o A, and 58 lor —  Londan SE3 TTL 27
niefodl. S othey Computsr emthusasts oty £7.5001) Do not miss ouwl! Serd for
fed & wesk of fun and taacingtion With &' | | | jowr Bcaosisd catsiogue today. Plesss Protect your squipment from dust with — — —
Wikt Flfge oY i aR perphon lﬂ:wr-,_q.:. @ oy ond of our specislly desigred fithed AL SALS
| SPARTAN SOFTWARE N SALE  omAcONTGAMES
Expetimant with DERARTMENT Vi Manufactured from a top quality sealed AR e
5 n':;rwfty%s. nnngmcﬁ. R 0 Cotywald Torace rRYion in 8 complementany colout STAATREK I {superh geaphical. . .. (B.00
YNTHESIS. MUSIC, LISP, PASCAL Chipping Norton, Do Send ¢ CHECKERS ichdmn's delght). . ... £1.80
FORTH. MACHINE CODE. Topors: - ORB-908. mobepn ool kel 3.0 DESIGNER shapes galors). ... [5.00
| 1 ELm AVAILABLE LUMA LANDER ia challenge! [4.00
| Ve siso offer 3 wide siiIEE : overs Tor all peripherals to DAAGOMSLAYER ithe uitimate sdventure
| weereiep amdone and OUEHo0F BRI  — = s your Gimensions f10.00
Suisbls 10yrs  upwards, Aesidantel @ PRINTERS S_A.E. & 50p for Catalogue
during August n 8 besutilul | oounbry SPECTROFILE" versathe Tdng program fos L MDMITEIH‘,_} SAINT GEORGE SOFTWARE. Dept. ¥C
howse 48K Spectrum Applicatons endiess ® D4SC DAIVES o1c | T3 Ling Street, Lverpool L7
| Fasturea: JIK for vasisble length fles user Fioass sak for 3 guotation 201

Dotads: The Mook, Back Lane, Litthe specilind formati, w

sl debate, Irdex,

? e — S — - o=
f 'E T . s J & 8§ WALLACE, % BARN CLOSE, - — —
hddngton, Estterng. Northants. NN Mpports penter, (575 o Scurim, B St Spectrurm Disassernbier B Hitx wapes (200
4AX | Andrews  Avenue, Bubwark, Chepstow CREWKERNE. SOMERSET TAW :E". aach cApﬂ!'J B) togethes e pEp }:‘.-nr-:t
| a8 | Gt s = L i Holdey, 44 Lernard Road
- - i 61/ | k London SEXN TLX 4071

YOUR
ER RDER FORM

Clossified Rates

Linoge 30p per word [Min 15 words) = Please insert the following advertisement in Your Computer Classified Section
PreDOyabie
o oo
Marran arnd aliFada b B

1= ! | . . i UNAGE

S Plendies

Display — rofes per oo (Min 2xce)

£450

Ol g etion £7.00 e —e = =

Three Inwerhans £6.70 £

Six infermiont i 54! — s 4 4 v * . é-m —
Tl b Irpartion £4.00

e o et _ | ' | £7.50

Melhod ol Payment

Chgg.éixn': should be mode poyoble e B 1 | £10.50
I sifais Pre il G - - — - — —
: - |-rfr{.lr_--.re ’t-'nnnj‘l'l £12m
i | £43.50
s sl f st 14 | £15.00
— Mo. of Insertions required Box No. required YES/INO

gD

. MAME Pepaie inchode yuladi)

(T ADORISS
‘sm;miﬁ.lﬁe P 1
Post 1o: = Payment by credit card please state address card is registered
et with Ve e Daytimetel.no
L] L L Qs -
Qﬁgraﬁm.;ﬂwﬁﬂ THIS FORM SHOULD BE RETURNED BY JAN. 30 FOR MARCH ISSUE Pusucmmml
01} 611 3034
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CLASSIFIED

SPECTRUM/BBC SOFTWARE -l

| Soft Sell Sottaps Ong
Contasrs Karrs Kari Plot [Acton game) |
Frult Machine {Hold snd Gamble) |
Craracter Desspn Axd {Great tacilitbes) |
AN thewe On @ cassetta for any |
Spaoctrum £3.50 for BBC Model B (450

Chagques/PO's 1o Solt Se
Computed Soltwade, 68 Wailngion Stres

Long Exton, Nottmgham NGO 4NG -

BBC Micro Geaphics Pad. Graphics Screen
Telstext Screen. user-defined Colls. Com
rmands Guide, Intro. Prce: (199 pha 85p
pErp. Hermaes Compute Products Dept YC, 10
Bariow Moor Close, Morden, Aochdale Lancs
OL12 TR

Spoacthum software Ewpry. Weakty heo from
S0p. Tey programma out befons you buy, Send
stamp for free catslogue to Thomas
MoOusen. 25 Bleahein Gdna: Bricion HEll,
Lomdain, S W.2

RO

r

Ajari 400 ,'_ﬁvl"\-n'l. Space  nvaders,
Basketbal B Galawiar Dutlsw THowstrer,
Lunas Lander, Action Ouest, Sceam, M7
Simatator, Bets™ Fightor, Tank Teap, Tan,
Teoi. 100,00 rive bot Phone 0420 BAGTA

Spectrum of TXB1 18K. Holidey Com
Comparitos. Save 100'a. Simply enter the
sCeEn prnmipted ot Trom iravel biochores,
and up peope 8 o price Grdee ey Trus
total and par iy cofts, ncheding ol hedden
gntras. Cassmtte and etructon Shoet. Ondy

Spoctrum 48K, TXB1 16K, Busness Cash
Forecast. Know whes your business s going
Monthly forecast, income, Peymaents, VAT
Balanos, . Seasonal varlations, Trends
Eaay 1o follow screen prompis, Helphl Input
Charts. Mo maths nesded Al froem peevous
ﬁuT;ccc-unu Monthly reviss opton. (555
XTHa 13 l!'rulm.nu Close Spencers

Wood, Resding. Y
an

ZXSPECTRUM: 1D Cube: Do Rubk's Cubs

revenge, 8l oven B = 8 = 8 in full 3D, and save |

your moves on tape. £4.85 MIGHLD
Addicthes bi-nis graphec card garms | resdanc
picture cardel. L1596 Megadodo Softwara
Cept. YT, 16 While Road. Samion Coldfeid
W. Midlands

B8/

' ZX SPECTRUM

BACKGAMMON: Uses machese code
for § wecond responsa-teme, plays officeal
rubss, prevents bery chaating!

48K only] [4.50

ASSEMBLER: Al TB) opoodes. with

labeis lor addresses aftor JP, CALL B LD

| Any member of labels may be used

includes soor checks, opton for prnter
outpul, Bned Tull user INESrUCTRONE

|For 16K and &8X) 3,75

GAMES TAPE 2 1 games, all with
cifferar skill levels. With machine code
for st Qrapheca and sound. Comprises
Biz, Snakobyte and Fighter

(for 16K ar 48X) {375

Al prices inchude pEp. Chegue ! PO 1o
Pi Software,. 18 Pilgrim’s Lana.
I London NW3 18N,

67/1

meaglstae

(356 Z-EXTRA 1] Greenand Closs, Spencern
Wiood, Rosdeng
P, R Hebenn badng = I-EXTRA. 13
Grpenanid Closs, Spencers Wood, Reasding
RGT 1EH. (0734) BXXGTT
£
A
Abacus a0
Acom 48
Adda Kobra 131
AF Saftwara 52
| AGF Hardware M
| Amba 12
Amber Controls 63
Amersham Software 14
Anireg a2
Artic 112
Audio Insido Back Cover
Automata 140
Autoram 118
B
Back issues 139
| Basicare M
| Beebug 140
Bi Pak 9%
| Bibi Magnatics 92
Bridge Software 18
Bristol Microfair 142
Buffar Micro G
Bug Byto 136, 13/
C
Cabel Electnc &0
Calpac 140
Cambridge Computer Store 72
Cambridge Micro 76
Cambridge Research 146
Campbell Systems 104
Carchgan 118
Cascade 114
Casio 59
Cheetah Marketing 106
| CJE 149
Clares 01 Winsford 70
Cloyvala 104
Commaodore 24, 2

Computers For All
Contral Technology
l CP Softwaro

iu
RER

154

D

DJL Softwara 88
D.J Reading az
DK Tronics 12,13, 26
Dams Business 147
Downsway 0
E

Earls Court Computer Fair 148
Econotech a2
Elkan 86
Epson .
F

Femn Loaf 118
Foil Kade 142
Fuller Design 145
Furlong 67
G

GCC 74
Gemini Marketing 10
Gemini Software a6
H

H & H Software 107
Hilderbay B8
Hisoft B8
I

IJK Software 41
Imagine 132, 133, Back Cover
Impact 141
Industrial Process 149
J

JK Greye 126
JP Gibbon 66
JRS Software 63
K

K & W Saoftware 67
Kemps Micro 6

b
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 MUSICSOFT

BBEC MICRD 37K A/B

5 musec games of mesmony 8nd dextesty
Multhtolowr graphica. Fun for 5 yeer olds
vl fruatratng for gracdustes.  Vanable
wpooch and scale levels Cassette snd
instructions [3.50

Cragues 1o Muscsoh
12 Falowfiald. Ampihill. Bods

L e —— -

IXB fewy losd and sove 4 =a fgster than
narnal £5.00. Amazing Softemar 41, Ashlands
Sale, Manchester
1

Acom Atom “Spack-Man™ 25K, Monswers
Powerlils,  Sound Highsoois, Auto-run
cossette €4.50, Instrections. 5. Brown, Allss
Lama lichen . Sowtharmpion

B
Spw.ﬂruﬂ'l Biwlge cosssites, Beginam,
Advenced, £3 esach. Cheques, PO o M
Biythe, I35 Bemingham Road, Suation
Coldfeld, West Madlands B72 1EA

CTTR]
Jupiter Ace. Two mam gamed with uselul
wenids for moving charpctons amound sCiheen,
rmachng from deplay Beatc, €1 phus 5.ALE. for
Imting. F. M. Coline, Syhvestris, Ham Lona
Eltoad GUB BMG

861 |

To adveniures. modeeval ard enivd Ve eaTal

for the 48K Spectrum. Two for [3.500

AAGER, 9 Sherwood Rosd, Wimdledon,
Lemdon 5.W.19

LIk |

VIC-2 lurwmpanded] games iape (Mo

Bormber, Broakou!, Mibbles, Froggy, Space

Gobblen, Bank Robbes, Al & for 0495 inc

| pbp. Famt dabvery, from: Starsloer, 21, Hoyle

| Rd., Hoyiske Wieral. LAT 3AG

 ADVERTISEMENT INDEX

6B
L
Laser Bug 108
Learned Information 35
Leon Noel 106
Levet 9 g7
Liamasoft 78
Lowe Electronics 134, 135
M
Malva Pt
Maplin 6.7, 66
M.C. Lothlorien 92
Melbourmea House 11, 27
Memaotech 96, 97
Micro Mania 104
Micro Power 44, 138
Microgama 8
Microgen g7
Microware London Lid. 76
Microware Laic. B0
Midland Computer Fair 144
Midhaich 126
M
National ZX Club 16
MNew Genaration 87
O
Oric 110, 111
Oxford Computers [
p
Phipps 32
Print N Plotier 18
PrySoftwarnn 87
PS 55, 62
Q
Quasar 94
R
RD Labs a4
6

Redditch

861

Richard Shepard 4
Ross Software 146

s

Salamander 106
Severn Software 107
Shards Software 107 |
Silica Shop B8 |
Silver Soft Inside Front Cover
Simon Soft 142
Sinclair Research 19,20, 21, 22

Sir Computer 82
Softex 23
Software Supermarket 17
Stork Rose 15
Sunshing Pub 75
Superior Software o1
Software Farm 126, 140
Software Library N
Software Winter 83
Swanlay Elactronics 74

T 143
Tangerne

Tﬂmﬂ;s 114
Timedata 74
Transform 76
Trojan 48
v

V & HComp 107
Victor Ceramics 149
Video Software 86
Visionstore 89
w
Warmp Facior 8 141
Watson Softwars 118
Wilkkam Stuart Systems 67
Workforne 48 23 {
Z i 154 I
r di
£X Microfair 45

1a/48K Spectrum Pools Program. Calculates
and priots sapected resulls. + free blank tape
for pormacdnd records €495 Cassettes) C8
and CY12, £3.50 for 10 + php C1.40 lapes
ondy). Twenty bisnk Wbels [0.80. MW
Holman, 60 Cempordown Strest, Beahill,
Suisax. TNID SBE s

DRAGON-I2 SOFTWARE. Business softwarne
from £9.95. Educational & pames from £2.95
S.AE appreciated, MISTRY MAGIC [ye), 78
St Margaset's Road, Bradtord BDT 28Y

B0/

Spectruim Garnes Sake Venture (7 Qe @
11, was (8. J compulsive games, was [5. Tha
o1 on one cassette for just £8, Bobker, 29
Chadderton Drive, Unsworth, Bury Llll'li?
1

Famity Tree Program: Update, Enguiry,
Somch, Browse. on cassone Spectrum 48K
(650, ZxB1 "6 (500 Swie which. D
Bradburn Q’hlullng Waysrda Hoasd
Bosingstobe AGZI BAH o

f

Aopin Atom, 18 months ofd, 19X and 12K
mciuding interlace eads snd over [0
softwane worth C300 but for guick sake £150
Tl Stafond SEZNA.

31

Aram 125 RAM 1% ROM with roalbox, BBC
Basic. PSU (1560, Many games haif prce, Tel
08IR 2637

B
Tonch your chid to 1ol e, COWNL MaOrEy
Spectrum 16K £5 50 for two fun programs gn
cazsenie. Vera Sampaon, Rachmond House,
Ingglaton Camforth, Lancs. LAR JAN

[~ N8 ]
Dragon games lape. Bombed . M n, QX0
plun othes. Al for 0390 W. Thomes 27

Caerean Cour, Casphally, Mad Glarnongen
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k /i NEW: WHAT IS SO
? THE X-ROMCARD SPECIAL ABOUT
0 1119 THE
FOR YOUR ZXS81 SPECIAL RAMPACK?
| .
i
A
=1 i '
WHAT 15 SO SPECIAL ABOUT AUDIO'S 18K SPECIAL RAM PACK? THE BEST GUARANMTEE
THE SPECIAL RAM PACK (16K | is the latest deugn of it kend, following at beast a dozen umilar products. [t has many of THAT YOUR ZXs1 wDN T BE
the good points of its predecessors, including packs manufactured by Siaclair Restarch, Memotech, Bygbyie and OBSOLETE .FO'R ONLY:
Econotech 1o cite a few of the best known =
With the experience we have ganed with memorics both for the IX 81 and a wide range of other Micros, we are abwo able 1o E
offer wme exclusive new features
THE CASE: The SPECIAL RAM PACK hai been dei goed 10 sverdome 1he infamom "wobbliag' problem dsuodiated
with manvother packs. and dees not revort to temporary solutions such a1 Velero, Blutak, adbesive vinp ora huge, unsightly 1
case=I clam rp-rmuwl'- 1o the ZX §1 by means of & special built in ridge aided by a resilient spring effect in the coanection f
socket (see ligure |
EXPANSIBILITY: The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the
ZX 81, such a¢ the ZX printer, but it 2lto hat the adge over ather packs with its expansibility. You will find i interesting that
the kevboard sounder option s already incleded in the SPFECIAL RAM PACK. It also has expansion pins, ready (o receive inCIUdiﬂE VAT
- im the same case — the mout advanced sdd-on ever devigned for the ZX 81 — the X ROM CARD (sec figure 7.
WHAT DOES THE X-ROM CARD OFFER?
1. The X-ROM CAH‘.D has a built ia autestart ROM. Programs can be run automatically every time the ZX 1 is switched
on. This will pesulr ina huge InCrease factor for ROM based software, unce all software houies are currently VErY BWAre af
copyrght piracy problems
2. The X-ROM CARD has a bullt in printer interface, necessary if vou with to use & printer other than the X2 printer. This
is invaluable for any scrious applcations, indluding word pmqiunt where careful presentation s url;!hl wirmosl ==

imponanoe
1. The X-ROM CARD b a buih ia EPROM basaer. Ths means that vou can save Baiwe of Mackine code programs Ghld
silicon cheps and play them back at any time
4. Youmay of course buy the X-ROM CARD 1o use with other Ram Packs such a3 t he Sinclair Ram Pack. However, when
vou purchase the X-ROM CARD with the SPECIAL RAM PACK, vou will have the advantage of lower coil, greater
reliability and neainews, since the whole ssvatem is nicely housed within a vingle cawe

IN CONCLUSION, The SPECIAL RAM PACK, i the best immediate investment for vour ZX 81. The availsbality of
the X-ROM CARD opens the way 10 new woliware development such s languages programming and is the guarantee that
vour svatem will never be obsalere

e —

. TECHNICAL SPECIFICATIONS:

® SPECIAL RAMPACK:
| @ Memory capacity: 16K bvtes.
! ® Maximum speed: 200 ns access 1ime.
| | @ Power requirement: Lise exclusively Sinclair PSU.
— @ ¥XRDMCARD:
® Autostart ROM: 4K bvite, exchange for 8K bytes and software switch possible.
| Displays memory size, checks for byte 00 (identifies ZX basic) @ 2000H.
Loads program if found, checks for byte “C3” and jumps (2000H) if found.

: Checks for presence of ROM in socket n.3 and ROM caralog, displays catalog

{ if found. Contains also machine code monitor and printer utility.

i {" | ® Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM/EPROM.
® Blank EPROM: Use only 2764 — BK bvtes per device — in socket n.3. 3 » 9V, PP3 size batteries
{ are needed 1o burn EPROM.

} : l‘ Prl.nlr.er connection: 16 pin DIL output, use standard 1DC ribbon cable. Qutputs include
l S DO 1o D7, Strobe, Reset, Inputs include No-fault and Busy.
f

- I Documentation: Schematic diagram included,; full listings of Autostart ROM extra
| § {only for X-ROMCARD user, £1.50 + large SAE)

“1 | 87 BOURNEMOUTH-RRK ROAD, T
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IMAGINE

a company broughf into beng
by top proﬁeuisonm
programmers, graphic
designers and soltware
marketing specialists

A company dedicated to the
highest quality sohtware and
customer service in the world.

ARCADIA

the name of the game
especially created to be the
fastest, meanest, most
addictive shoot "em up game
you've ever desired. Wave
alter wave of the most
loathsome and deadly aliens
billow hypnotically towards
your space fighter with deadly
intent. But then you have dual
Plasma Disruptors and an lon
Thrust Drive haven't you?

ZXSPECTRUM

(16K or 48K)

100% machine code with 12
different alien types, incredible
animation and explosive
eltects, sound and the fastest,
smoothest hi-res graphics ever!

VIC-20

(any memory size)

100% machine code with exght
different alien types, smooth hi-
res multicolour graphics and
animation, narrow playlield
and sensational sound elfecis.
Keyboard or joystick.

Game design and software by
D. H. Lawson.

ARCADIA

For any ZXSPECTRUM or
VIC-20. Just

£5.50

which includes first class
1”}‘\'”1’]1" f]l'll'! F;"Il':'l".lrlf"‘I 1'I||II 'J‘-'l,. T ¢
ond an UNCONDITIONAL
LIFETIME GUARANTEE.

: \// -

When you buy

ARCADIA

you buy it for life. It an Imagine
software product EVER fails to
load first time simply return il 1o
Imogine for an instant free
replocement

ALL ORDERS DISPATCHED BY
FIRST CLASS POST WITHIN
24 HOURS OF RECEIPT.

Imagine Software

Masons Buildings, Exchange Street East,

Liverpool, Merseyside L2 3PN.

V_f'- fl( r

AL 1S

E SUPERFAST CREDIT CARD SALES LINE :

051236 6849 (24hrs)

See our advertisement on pages 132 and 133

Why not put a first class stamp on your order and you will
receive ARCADIA within 3 days of posting. Please allow for
Xmas post!

I_--—-----_-_-
YC2

Post coupon now to
Imagine Software

Masons Buildings, Exchange Street Eost,

Liverpool, Merseyside L2 3PM.

Please rush me a copy of ARCADIA for [tick box)
[ ] Any Commodore VIC-20

[ 1 Any ZX Spectrum

J

r---_--

*Please debit my Barclaycord/Access
| enclose Cheque/P.O._for
*Delete os opplicable

Mame

£

Addregs
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