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BRITAIN'S BIGGEST-SELLING HOME COMPUTER MAGAZINE 
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EXAMS? - We lest 
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PLUS - How hackers 
^ cheat the banks 
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Design landscapes on 
Spectrum and Amstrad 

and CBM-64 Alligator 
QL Zoom and Plot ' 
BBC Compiler 
CBM-64 goes Telsoft 
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Consultant Professor Christiaan Barnard 

Building on the tremendous success of Channel 4's THE 
LIVING BODY" now regularty attracting more than 1 Vi million 
viewers a week, Martech is proud to present "THE LN1NG 
BODy for the microcomputer 

Designed and written by a specialist programming team 
and drawing on the knowledge and expertise of one of the 
world's leading publishers in the field of medical science, this 
software package now offers computer owners an 
unprecedented opportunity. 

Just as a flight simulation program allows you to try your 
hand at piloting a plane, no fewer than six separate programs 
allow you to discover, understand and even control the 
workings of a living body. How well you do may depend not 
only on how quickly you team, but ateo on your skill and 
speed of reactions 

To help you master the six programs a 32 page, full 
colour booklet packed with helpful information and stunning 
illustrations is included. Professor Christiaan Barnard, the world 

famous heart surgeon, has acted as consultant in its 
preparation. 

THE LIVING BODY software is all about YOU 
It is challenging, exciting and very enjoyable. Don't miss it* 
(For ChikJren—drtd enquiring Adults ) 
This package includes six computer programs:— 

1. Getting to know your insides 
2. Building a blood system 
3. Heart operation 
A So you think you can breathe 
5. Adventure in digestion 
6. Keeping Going 

plus a 32 page full colour booklet. 
ONLY £19 95 cassette versions 
OR £24.95 on disc (CBM64 0BC '8' only) Also 3 

Available from most leading retailers or order oldcrest 
direct by mail (price includes P & P). , itirnedia 

m c i f t e c h Martech is the registered trade mark of Software Communications Limited, 
Martech House, Bay Terrace, Pevensey Bay, East Sussex 8N24 6EE 

TRADE ENQUIRIES WELCOME. PHONE: (0323) 768456 TELEX: 87465 EXIM Bnghton 

CHANNEL KX* TELEVISION 
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Software Shortlist: page 39. 

Win an Enterprise: page 51. 

Landscapes: page 60. 

Joe and the Alligators: page 64. 

Cover. Crime and education features: 
pages 48 and 52. 

O NEWS: US Gold's projected airstrikes; 

£ U tape cracker; hackers arrested. 

Q C LETTERS: Keep your old calculators; 

£m IVDU viewing. 

' in the micro jungle. 
2 g FIRST BYTES: We help you hack it 

35 
33 COMPUTER CLUB: A Scottish bus-

man's holiday on the databuses. 

H A R D W A R E HIT Li ST: Put your QL in touch with the big wide world, courtesy of 

OEL's QCom packagc; the Quick Disk alternative to floppy disc drives is tested. 

39 SOFTWARE SHORTLIST: Dogfight with Mirrorsoft's Spitfire 40; Beyond's Shadow-

fire with stunning icon graphics; Flyer Fox talking flight — all the hits and more. 

47 QUEST CORNER : Hugo North and the Heroes of Karn; casing Melboune House's 

latest criminal program Grand Larceny; and spoof Quest for the Holy Joystick. 

48 HOW COMPUTER C R I M E REPORT: Trapdoors, Trojan horses, magic codes. 

Meirion Jones hacks his way through the mythology of computer crimes and capers. 

51 COMPETITION: Beat the system, win an Enterprise. What sort of a sneaky add-on 

would you like to have on your computer? 

C O CAN A M I C R O HELP YOU PASS EXAMS? Our man at the chalk face, Pete 

«J i t . Connor, dons his mortar board and stalks the groves of Academe, cane at the ready. 

C "7 MATHS MASTER: Colin Carruthers C n LANDSCAPES: Brian Jones opens 

3 / puts two and two together. O U i 'up new vistas. 

64 CBM-64 JOE AND THE ALLIGATORS: Fryin' up a mess o' catfish, goin' down to 

the store and buy some gingham for Emmy Lou. A peek and poke salad from F Tout. 

66 BBC TANKS: Nick Shcard puts something nasty in your briar patch. An armoured 

division. Time to get the old Sherman out 6f the garage. Tanks for the memory. 

71 VIC-20 TANKS: Serge Simon makes tracks for new territory. The native tanks aren't 

friendly. The game that took the Rom out of Rommel. 

72 ZX SPECTRUM SNAKES ALIVE: A 100 percent machine-code game for any 

Spectrum. Kahn the snake has to collect nine eggs. 48 locations and joystick option. 

78 ZX-81 SURVIVOR: Adrian Spriddell's condensed version of the ZX-81 graphic 

adventure game Survivor. Contains 10 of the original levels. 

83 
86 

AMSTRAD JUMPER: An arcade quality game for the Amstrad CPC-64 in which you 

guide a little man called Jumper to the top of the screen. By Jason Charlesworth. 

TELSOFT: This month we extend the Telsoft service to Commodore 64 owners. On 

Telsoft this month are Toolkit, Compiler and Space Junk. 

90 ZX SPECTRUM TOOLKIT: User-friendly Dave Spagnol brings you a really useful 

toolkit which avoids single key entry and default values. 

94 BBC COMPILER : Suitable for use on the Electron as well, describes a compiler which 

enables programs to run five times faster. 

Q Q Q L 
w w map 

Z O O M : Sof tware-based 

magnifying glass by Carstcn Greave. 

-J Q 2 QL PLOTLINE: Mark Jones 

i draws a better box. 

104 CONSUMERS ' GUIDE TO DATABASES: John Dawson accesses some useful 

sources of information on his BBC. 

109 C O M M O D O R E CBM-64 REPEAT UNTIL: M C Hart shows you how to nest 

loops to a theoretical limit of 22 deep. 

14 4 C O M M O D O R E CBM-64 TRAX DISC EDITOR: Keith Suddick shows you how 

I to avoid the trauma of your 1541 disc drive turning work into garbage. 

11 / I CBM-64 SPACE JUNK: Nalin 1 1 Q 
I Hr Sharma is lost in space. I l v 

R E S P O N S E F R A M E : Tim 

Hartnell advises confused users. 

121 s o r r w A R E RLE: Ten pagcs 
packed with programs. 

4 V I C DATABASE: Paul Bond rounds. 

I ^ U up forthcoming micro events. 
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SSHHA^D^EHS 

C O M M O D O R E < 5 f 

A fully animated 3D adventure 

for I to 4 players extending 

over 64 colourful locations, 

REQUIRES A JOYSTICK. 

R.R.P. £8.95 

DURELL sales dept.. 
Castle Lodge, Castle Green,Taunton, Somerset,TA14AB 



Available 
Saturday 23rd March 

T 

i f * 

OFFICIALLY ENDORSED BY THE 
AINTREE RACECOURSE COMPANY 

Now you can enjoy the thrills and spills 
of the World's Greatest Steeplechase 
every day of the year. 

• Strategy - You study the form 
• Planning - You choose your napp 
• Tension - You place your bet 
• Action - You ride your mount 
• Reward - The acclaim of 

winnfng the world's Greatest 
steeplechase 

The Grand National - For the 
Thrill of a Lifetime! 

Mail order: Just send a cheque 
or P.O. payable to ELITE or 
quote your visa card number. 
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Instead of computers catc 1 technology now has to ca t 

' J 

• T 

ITie way we see it, technology has suddenly got quite 

a race on its hands. 

There's no other home computer in the world that's 

so expandable or so updatable as the new Enterprise 64. 

And if you're wondering quite how we've managed 

that, kindly take a closer look at the outputs on our remark-

able new machine. 

You'll notice that amcfngst all the usual sockets and 

terminals, we've gone and incorporated a special 66-wav 

expansion port. 

• - o 

0 > 

This will accept a whole range of new peripherals that 

are in the pipeline. Including those that are a mere twinkle 

in the eyes of our hardware designers. 

We thought this expandability principle was such a 

good idea, we applied it to the Enterprise's memory, too. 

Even in its most basic 64K form, this puts more user 

RAM at your disposal than almost any other competitor. 

But plug in our special Rampacks to the base unit,and 

you can progressively increase that figure to a truly extra-

ordinary 3,900K. Q 



ching up with technology, atch up with a computer. 

at 
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Not that that's the only challenge we present to today's 

ambitious programmers. 

With a screen resolution of up to 672 x 512 pixels, 

256 colours and a high speed video processor, the Enterprise 

will outgun all but the highest quality 'IV monitors. 

And the sophisticated sound chip generates no fewer 

than 4 voices across 8 octaves in full stereo. 

Combine the two and you can create effects that 

leave today's games looking like pub video tennis of the 

mid-seventies. 

For anyone with literary aspirations, the Enterprise 

also comes complete with an integrated word processor. 

Whilst the really serious user will be delighted to 

discover analogue RGB and TV outputs, as well as parallel, 

RS423 serial and network pons. 

Both Cobol and ' C will be available with CP/M run-

ning, and you can even use Lisp, Forth and X80 assembly 

language on cartridge without encroaching on user RAM. 

The new Enterprise 64. 

It hasn't just overtaken technology. It's left every 

other home computer straggling in the distance. 

ENTERPRISE 
C O M P U T E R S 

W I T H O B S O L E S C E N C E B U I L T - O U T 



At 21.16 hours on the evening of May 
16th 1943 a flight of specially prepared 
Lancaster bombers left Scampton 
Airfield for Germany. After months of 
planning and preparation Wing 
Commander Ouy Gibson and his 617 
Squadron were at last embarking on a 
mission so daring that It would 
guarantee them a place In the annals 
of history. 

The mission would strike at 
Germany's industrial heartland. If the 
giant dams of 
Moehne, Eder 
and Sorpe could 
be breached, 
millions of tons 
of water would 
flood the Ruhr, 
cutting vital 
water supplies 
to steelworks 
and homes, 
flooding 
factories, power 
stations and 
farmland, and 

Development 
Corporation and the 
International 
Computer Group are 
giving you the 
opportunity to relive 
the excitement, tension 
and drama of this 
famous mission. 
You will be able to play 
the part of FXLOT. 
flying the Lancaster 
from Scampton to the 
target. HAVIOATOH 
using screens maps of Europe, 



FRONT GUNNER, REAR GUNNER. 
BOMBABDIXB a n d FLIGHT 

ENGINEER. 

You will have to fly across Europe at 
low level to avoid radar; lookout for the 

deadly ME 109 night fighters, dodge 
barrage balloons, spotlights and flak. 

At the target you will need all your 
nerve and skill to oontrol the aircraft 

and release your deadly payload at 
Just the right moment while avoiding 

enemy attack. 

•MS'UMUMl 
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Game Features: Superb graphic* and 
sound, realistic Joystick control. Pilot's 
screen and indicator*, multiple screen 

navigators maps, front and rear 
gunners screens, bomb sighting 

screens, engineer's Indicators, and 
much much more. The package comes 

complete with comprehensive flight 
instructions, maps, and confidential 

documents 
5?" including 

authentic material 
by Barnes Wallace 

and Wing 
Commander Guy 

Gibson. 
Officially endorsed 

by 617 Squadron 
of the R.A.F., 

Dambusters Is available for Atari and 
Commodore 64 computers with 
versions for Spectrum, BBC and 

Amstrad coming soon. 

O S. Gold La available from all leading oomputor stores and selected branches ot 

BOOTS-W.H.SMITH-JOHN 

MENZIES • WOOLWORTH • WILDINGS 
Dealers I For lnformauon on how to beoome a 

U.S. Gold stockist contact CsntreSoft. 
Lightning. Mlcrodealer. Tiger and all other 

loading distributors or write to: 
U.a Gold Llmted. Unit 10. The Parkway 

Industrial Centre. Heneage Street. Birmingham 
B7 4LY Telephone 021-369 3020. Tfelex 337266 



jaftv ighi magic is the ultimate graphic design package giving you 

the ability to create stunning graphics and complete 

• K m illustrations at your fingertips. 

Now you can produce and edit complete screens and 

pictures. Use Lightmagic as a fascinating program m itself or as an 

exciting new dimension in your games and programming. 

Just look at these features! 

* Fully integrated screen editor and UDG designer. 

* Drawing with pens. 

* Painting with brushes - 10 different effects in 20 sizes. 

"^•Illustrating with airbrush. 

*Cu t and paste facility. 

* Lettering in upper and lower case characters, also double 

height facility. 

*User Defined Graphics - Choose from 147 pre set graphics or 

define your own. 

* U D G Designer for creating and editing up to 7 sets of User 

Defined Graphics. 

* Facilities to mirror, invert, copy, move, enlarge, fill, rotate, etc 

A comprehensive manual with worked examples, gives you a 

step by step guide to Lightmagic through every stage of 

screen composition. 

Full facilities are provided for tape storage of finished 

pictures and UDG's, together with a temporary memory 

storage facility. 

So enter Lightmagic and start designing today! 

pecially written for BASIC programmers finding the 

prospect of machine code rather daunting! 

Now there's a straightforward way to learn ail about 

ine code and its many applications. 

Here are just a few of Machine Code Tutor's many features 

* A complete machine code tutorial on two cassettes with up to 

100K of data depending on machine type. 

* Between 27 and 35 progressive lessons depending on 

machine type. 

-it-Full explanatory simulator - displays relevant registers and flags 

and their effect on the processor. 

*Runs a series of exercises for continuous assessment of your 

progress which can be modified or substituted. 

* N o matter how much you experiment the safeguard system 

prevents crashing of the program. 

* Automatic error checking. 

*A!I machine code instructions are dealt with throughout the 

program and in the accompanying manual. 

•^Comprehensive reference manual. 

Machine Code Tutor really is the most complete instructor 

around. Learn from your computer rather than a book, and do it 

at your own pace. 
Using the tutor you should be confident of writing complex 

Lifhutu{ic and Mactww Code Tutor are available from all food itockno. or direct by filling in the coupon below and mimng to 
New Generation Soft wire Ltd . FREEPOST. Bath BA2 4TD For msur* despatch phone your order now on 022S 316924 quoting your Acceu or Barclaytard rvnber. 

Please tend me bghtmagic(s)« £14 95 each. and Machine Code Tutor(s) for the Computer at £14.95 each PAP FREE. 

I enclose my choque'postal order made out to New Generation Software Lmited for £ 

Nwnt Address 

Cheque/Postal Order No. 

Card No Signature New Generation product! are void according to their terms of trade and conditions of ule 
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6.95 4 8 K S P E C T R U M gomt of tht Him by 

mmmiim 
Quicksitva Mail Order, 
P.O. Box 6, Wimbome, 
Dorset RA21 7PY. 
Telephone (0202) 891744. 

W H S M I T H WOOLWORTH 
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BigFive Software and U.S.Goldprpudly pres the sequel to the 
• most popular ar game. 

Bounty Bob returns in this new and exciting follow-up adventure to Miner 2049er. This time around it's 
even tougher than before and Bob needs your help more than ever to guide him through the mines. The 
mutant organisms have multiplied and over run the mine entirely, making it extremelyjlifflcult to 
survive the hazards of the underground passageways) Using the nigh-powered special eqtifement is 
Bob's only hope of achieving his objective of securing the mine and defeating the plans of theevll 
Yukon Yohanl 9 . r £ * ' 

Bounty Bob Strikes Back features 25 of the greatest platform screens ever produced including; Grain 
Elevators. SuperEnergy Food Bars, Gravity Lifts, Acid Rain. Suction Hjbes. Hynrd . lic Lifts. Mobile 
Suction Uiiit* Transporters. Cannons. Utility Hoists. Pulverisers. Moving Weirdos. Mutant-Organisms. ^ 
Tfcwrts. tne greatest High Score Factory in computer history and much, much morel 

Special features include 
Multi-Channel Music. Game Adjustment Screen. Au 
Joystick capability. Level Warp M j 

Available fori Atari and 

Demo Mode. Two-Player Mode with dual 

s what they sa id about 
Mlnar 2049*r emerged as the unequalled 
popular choice among Arkle (like Oscars) 
voters. Going strictly by the popular vote It 
would have, or come close to. copping no fewer 

in three Game of the Yfear'Arcade Awards. 
> Awards Judging Committee 

mg neflVThe voice of the gaming nation. 

• won a landslide 
| victory as Electronic oame rTr ^YMR- l j ^ jH 
this delightful multi-screen climbing and 

^Mam^ i a ^ s cende ^h ^ i ex ^w f fMJ l t » ! 

recommended that a 
year and given to Miner 
gives us great pleasure to am 
Institution of the 1964 Gi 
the Best Electronic Game of 

be created this 

the ladder of fame In the same high style by 
coasting to a triumph In the Hall of Fame 
voting Miner 2049«r has historical 
significance as well as intrinsic value It was 
the first electronic game designed for the 
market which could be played on almost evei 
videogame and computer system. The 

made Miner the f i ' f licensing made 
e to acquire a hobbjnwide reputatlo 

r with leadln&fjamesfound in the faml 
musement centres. Bounty jMb lives 

Electron^CfB&lal l of tame 

U.S. Gold is available from all leading computer stores, 
k and selected branches of: 

&OOTS • W.H.SMITH • JOHN MENZIES • WOOLWORTH - WILDll 
/ 1 * ? y 

A Jfc Dealers! For information^ how to become a U.S. Gold Stockist contac 
b Centresoft. Lightning J^icrodealer.Tiger and other leading distributors 
[ M wri te to U.S. GriAUmited. Unit 10. The Parkway Industrial Estate. 

Heneage Street. Birmingham B7 4LY. 
•telephone-. 021-359 3020 Tfelex: 337268. 
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Starting a business 
ind know about balance 
sheets, profit, cash flow, 

bank loans. 

The best way to look 
ahead and plan your 

future. 

Need help with figures; 
work out VAT, PAYE, 

margins, interest, 
fractions, square roots. 

NUMBERS 
AT WORK 

e j 

3 
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Get soft with i 
and make the best' < 

Are you really making the best 
of your micro - are you 

still using too much of your own 
brainpower? 
We at Collins Soft have some very 
good news, six simple to use 
software packages called Brainpower that puts you 
firmly in control and helps you realise your own full 
potential. 
skills that will help you make decisions 
skills that help you plan ahead 
skills which can help your business 
skills to discover the universe and skills which will 
organise your work. 
With Collins range of Brainpower software you have 
a Teaching program and Book which show 

you how easy Brainpower is to use on your 
BBC, Commodore 64 & Spectrum plus themoir1 

applications program itself. 
Discover Brainpower at WH Smith, Boots, 
Menzies and all good Computer Shops or 

simply post the coupon for information - today 
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liscover the 
constellations and 
learn the secrets of 

your universe. 

Schedule work, 
meet deadlines and 

save time and 
money. 

Make the most of 
the opportunities 
and solve your 

problems. 

STARWATCHER PROJECT 
PLANNER 

yourmicro... 
>tof it with Brainpower 
m a i r 

Read what they jay about Brainpower. 

ENTREPRENEUR 

If you intend to go into business.Entrepreneur is an essential 

investment - Practical Computing. 

PROJECT PLANNER 
The manual has a simplicity that is endearing - Mike Grace 
Commodore Horizon. 

STARWATCHER 
The best star-gazing program so far available on 
microcomputer - John Walker - leading software writer. 

FORECASTER 
I found the theories of Prediction fascinating - Commodore 
Horizons. 

DECISION MAKER 
In many ways it hos succeeded in an area that few other 
programs have even attempted - using the computer to 
educate adults - Popular Computing Weekly. 

Collin* Sotl i« a drvrnon o< William Collmt & Son» Co Limited 
Bf empower if o lrod« mortc of Triptych Publnh.ng limited 

fTlease send me my Collins Soft Brainpower 
" brochure Q (please tick) 

Name » 
Address 

Post Code YC 5'85 

COLLINS 
Application through learning 
Collins Soft, FREEPOST 30, London W1E 7JZ 





Herbie Bri 
just destroyed the myth 
that all floppy discs are 

created equal. 
They seem equal. Until you look at 

the seams. 
That's where equality ends. 

Most companies seal their discs with a 
spot here, a spot there. Leaving most of 
each scam not scaled at all. 

Sooner or later, the seams might do what 
comes naturally: they bulge. Warp. Pucker. 
Open up. 

Pens, pencils, fingernails—even a tour-
year-olds, like Heroic—can catch and snag 
in those wide open spaces. 

That's sloppy. And dangerous. Because 
if you put a sloppy floppy into your disc 
drive, it can jam your drive. Ruin your drive 
head. Lose your data. 

So much for their seams. Ours are 
different. 

Memorcx uses a process we developed, 
called Solid-Seam Bonding. 

Solid-Seam Bonding seals shut even' inch 
of every seam of every Memorcx* floppy disc. 
Tight as a drum. That makes the Memorex 

floppy stiffen Stronger. And your data safer. 
To resist bulging, warping, puckering, 

or opening up. 

MEMOREX SOLID-SEAM BONDING: 
Every inch ofcvcrv scani 

is sealed shut. Tigiht 

as a drum. 

To resist all the things that can jam 
your drive, ruin your drive head, or lose 
your data. 

Which proves that a Memorex floppy 
disc isn't equal to all the others. Its better. 

Solid-Seam Bonding is just one example 
of the extra care that goes into every 
Memorex floppy disc. Be it 8" SVa" or the 
new 3l/2." Hxtra care that lets us guarantee 
ever)' Memorex disc to be 100% error-free. 

The next rime youVe buving a floppy 
disc—or a few hundred of them—just 
remember this: 

It's always better to be safe than sloppy. 
For more information on the full line of 

Memorex quality computer media 
products, including computer 
tape,call Memorex U.K. Ltd. 
96-104Church Street. 
Staines. Middlesex. 
Tel: 078451488 

Memorex is a registered trademark 
ol Memore« Corporation 
' 1984 Memorex Corporation 
A Burroughs Company 

Your Data. When it matters, make it Memorex] 

MEMOREX 
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Quasimodo likes bells. They make him feel good - they make 
him happy-they are his friends. 
AH Quasi wants is to be left alone, but those nasty soldiers think 
that he stole the royal Jewels. Quasi didn't steal them! 
Quasi wants the soldiers to leave him alone. They fire 
nasty arrows at him. Quasi doesn't want to, but ^ ^ r r 
Quasi will throw big rocks at the nasty ^ „ 
soldiers. 
Quasi knows a secret! Quasi knows f 
where the jewels have been hidden && 
in the castle and only Quasi can 1 
climb there. 
They better leave Quasi alone, 'cause 
Quasi is getting mad. Quasi better hurry V 
and find the jewels, not much time. 
Quasi sees lots of soldiers. Quasi has 
lots of rocks. 

a Mow the noise has stirred up the bats in the 
belfry. The bats are mean, they make Quasi fall 
down. Quasi better jump away' from those bats. 
Quasi thinks he got up on the wrong side of 
the bed today. 
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U.S. Gold is available Iron oil leading computer stores, and 
selected bran*besot; 

> BOOTS r WH SMITH JOHN MENZI^S 
WOOLWORTH WILDINGS J * 

Dealers! for information on how to becontf a O^Gofcf Stockist 

contact tentresoft, l ightning, Mkrodealei li<jef artd other 

leading distributors or write to: U.S. Gold Limited/Hall ID, 

The Parkway Industrial Centre, Heneage Street / 

Birmingham B7 4I V. Telephone: 021 359 3020. Telex: 337268. 
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THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS 

Telephone 0924 -402337 
Access Visa order 0 9 2 4 - 4 0 9 7 5 3 ' 

ALL PRICES INCLUDE VAT AND DELIVERY 

OOHPtffMB 
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Range of programs available for MTX, BBC, Electron and Amstrad 

Please order stating (11 Programs required; <2) Computer; (3) Amount enclosed; 14) Name & Address. 
All prices include, packing & VAT. Overseas orders welcome. 
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SILICON BOBBIES 
FLEX THEIR KNEES 
AS TV SETS RI.ARF. out the British Telecom "It's for 

you-hoo" ad slogan, hackers quite clearly only get 

interested when it isn't. 

Breaking into unauthorised pages or parts of 

computers is their idea of having a good time. And 

although these electronic trespassers might agree that 

what they do is wrong, they would argue that it's really 

only good clean fun. 

Comparisons with the early, illegal days of CB radio 

may seem inevitable — doing something you shouldn't 

— but with little risk of being caught. Yet whereas 

citizens' band eventually became legal, there is little 

chance of hacking becoming so. On the contrary, recent 

events show that the authorities are clamping down. 

The arrest of two hackers in London may be a taste o f 

what is to come. 

Armed with only a home computer, modem and 

telephone, hackers see their hobby as a test of ingenuity: 

the authorities see it as a challenge to security. 

The current flood of hacking stories may be seen as 

bad publicity for the likes o f Prestcl but surely they 

could equally be welcomed for pointing out glaring 

deficiencies in system security. 

After all, because networks like Prestel offer some 

subscribers a promise of confidentiality and are under 

obligation to make their system secure, it must be better 

that if security is to be breached it is done by people for 

fun rather than by vandals or criminals for financial 

gain. 

Some claim that it is not unknown for a new network 

to release passwords to the hacking fraternity to test out 

its ability to react to breaches in safeguards. Hackers 

aren't interested in making use of information once they 

have gained access to it. They might occasionally leave a 

calling card by, for example, changing a letter in an 

unimportant word just to say they have visited. 

Perhaps the recent spate of publicity surrounding 

hacking could actually help telecomms in general by 

encouraging home computer owners to buy modems. 

There are plenty of legitimate applications around such 

as Your Computer's Telsoft service, Prestel and 

Micronet 800. It seems sad that at a time when interest 

in modems is increasing, one of Britain's main home 

computer modem manufacturers, O E L , has gone into 

receivership. The good news is that you can still pick 

up one of its modems for around £40. 
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Memotech negotiates in Moscow. 

KREMLIN 
'N CHIPS 
Rl'SSIA needs one million micros 

in its schools to fulfil the next 

Five Year Plan and British com-

panies arc queueing up to oflfcr 

their products. 

Surprise front runner at the 

moment is Memotech backed by 

the Spectrum Group USSR Con-

sortium headed by Dudley Lang-

mead. Mcmotcch has already pro-

duced a full Cyrillic keyboard and 

Rom for its M T X range but since 

Gorbachev came to power the 

pace has quickened and last 

month I.angmcad, together with 

Branion and Tuppcr from 

Memotcch, met Soviet officials in 

Moscow. 

The USSR might import ihe 

first 50,000 computers ready-

built then switch to components 

and eventually self-production in 

a deal worth £100 million a year. 

But Acorn and Sinclair are not 

out of ihc hunt — with Sinclair 

claiming that 100,000 Spectrums 

have already been unofficially 

exported to Kasicrn Europe. 

Wrist micro 
SEIKO'S new computer terminal 

in a wristwatch is the ultimate 

gimmick. Just plug it in to your 

Commodore 64 and it can receive 

2K of data which can then be dis-

played over 80 "pages" of its two-

line 24-character I .CD display. 

If you must use the £120> 

RC-1000 as a mere wristwatch 

you can still plug it in to your 

CBM-64 and use the big TV 

screen to set up messages which 

can be timed to appear at any time 

Ultimate gimmick 

over the next year on your watch 

to remind you of birthdays and 

anniversaries. 
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TIME FOR 128K 
Commodore sorts chaos 

¥ _ 

• 

Commodore going to any lengths to dispose of surplus stock. 

A M S T R A D , E n t e r p r i s e a n d 

Commodore arc launching their 

new 128K computers into the 

middle of a price war caused by 

the low Christmas sales which 

have left half a million lower 

specification machines still 

clogging up the warehouses. 

Amstrad's CPC-664 will 

resemble the 464 except for the 

extra memory and built-in disc 

drive to replace the tape. I.ike the 

Commodore 128 it will be able to 

run CP/M programs although the 

CBM-128 "Shotgun" will also be 

CBM-64 compatible. 

Its lack of compatibility with 

the C-16 and Plus-4 range prob-

ably means that the writing is on 

the wall for the two most recently 

introduced Commodores which 

are already being heavily dis-

counted. 

No wonder Commodore U.K. 

is recruiting an IBM executive as 

General Manager to try to sort 

things out. 

BODY SYSTEMS AS 
ENTERTAINMENT 

How to 
fast load 
hits on a 
Spectrum 
At.l. THAT tedious messing about 

with assemblers is a thing of the 

past with the Transformer, a 

utility from Soft Machine, 

guaranteed a farm welcome from 

FAST — or possibly a writ. 

This utility contains specific 

routines for copying 30 of the 

most recent blockbusters, 

including the chart-topping 

.Alien J and Cycbne. Adding 

insult to injury, it ^vcn,iopics 

_Hl£01j^)^|crodriye, leaving out 

such space-wasters as loading 

scrccns. So legitimate back-ups 

can be made of your own 

software!11 

"THE THING about computers is 

that they lack inientionality. 

Essentially, they don't want to 

do anything — they're happy to 

follow orders." After iwo years' 

break from theatrical work, it is 

clear that Dr Miller is bubbling 

with ideas generated by study at 

the University of Surrey 

concerning artificial intelligence, 

and is almost more keen on 

discussing this than Bodyworks 

— the computurised follow-up to 

his pop-up book The Human 

Body, 

Dr Mil ler first rose to 

prominence as pari of the 60s 

revue Beyond the Fringe which 

spawned such stars as Peter 

Cooke, Dudley Moore and play-

wright Alan Bennett. Apart from 

his work directing opera and 

stage plays, he more recently 

conducted a guided tour of the 

human body in BBC TV's The 

Body In Question. 

Miller's body works 

Together with the directors of 

the produc t ion company , 

Genesis , Jona than Mi l l e r 

believes that there is a gap 

between serious business or 

educational software and games. 

Bodywork reviewed in this 

month's Software Shortlist is the 

first in a series of programs 

intended to fill this gap. 

Genesis ' future projects 

include a pop-up book and 

probably a computer game 

designed in co-operation with 

the Natural History Museum, 

I ondon. And for Dr Miller? 

" I 'd like to do a program 

devoted entirely to memory. 

As a doctor how does he feel 

about the use of computers in 

hospitals? "Quite good in certain 

respects — diagnostic machines 

are less forgetful, but they have 

no intuition. Attempts to usfc 

them in psychoanalysis, as 

happened with Weizcnbaum's 

Eliza program, are a reflection of 

the impoverishment of our 

lives." 

¥ 

Wafadrive 
speeds up 
CBM-64 
THIRTY SECONDS to load any 

program on 3 Commodore 

sounds too good to be true, but 

that's the claim for the new 

£99.95 Quick Data Drive. That 

compares well with cassettes 

which take anything up to a 

quarter of an hour, and even the 

1541 disc drive's take two 

minutes. 

The d r i ve , from Dean 

Electronics for the CBM-64 or 

Vic, plugs into the cassette port. 

Once the system is booted up by 

pressing Shift/Run, you have the 

usual I.oad, Save, and data 

storage commands. There is also 

a System file which gives 

directory, formatting and copy-

ing commands. The drive uses 

the same technology as the 

Rotronics Wafadrive. 

Clive C5 
on screen 
WHILE gearbox problems halt 

production of the real C5 tricycle, 

. Scorpio Gamesworld has cashed 

in with a C5 Clive Spectrum 

arcade game. 

You have to keep picking up 

batteries if you want to keep 

going through 50 screens of 

hazards between the shop and 

your home. 
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r 
Link to Giant Mainframes and 
network to thousands of Micro 
users via your 'phone with free 
Modems and Comms software in 
the British Telecom Modem com-
petition. 

British Telecom is offering 1000 
free gift packs to plug direct into 
your home 'phone line. 

British 

TELECOM 

1 0 0 0 F R E E M O D E M S 
500 for Spectrum/Spectrum + 

350 for BBC Model B 
150 for Commodore 64 

And if you haven't got a square-
type BT phone socket, British 
Telecom will arrange to alter your 
installation at no charge! 

HOW TO ENTER 
(Monday 22nd April to Sunday 5th May 6pm to 
midnight) 
For the 5 questions 'phone 
01-627 3000 or 

021-449 9944 or 
031-2258999 
To get the Tiebreaker Sentence 'phone 
01-6271199 or 
0532 455030 or 
0632 324444 
Complete the entry form using your skill and 
judgement, and send it off in the next post. 

QU£S Of T>* BfiTTtSH IHfCOM MOOfW CO^TTDON 
t) Ihs (M'P ft r^oiotx* (wn 4pm Mnrdov 22f*1 Aprt to nwjr^if 
5m May 1Q&S whan comoaMiori doses 
2> fntnet ">ai bo D«fmarlt«d n̂ rr worVmg c*jy ct\& the aumJtcra nro 
t i ^ tvnc* w Cb tomy l 

fntno® can orty b* Tiod® on M rttld antry fcume and twmrw the 
property o» T«h»eorrirr>nKX#>ar» pic. 
d] Tfl® * (.JOMkjl ii ̂  Opfln orty to tHidOnl? Un̂ ftCj KflQdCf** 
oqb aI »8 vsan Fmptovew 0* "w Netwarti unit al fV«»*i 
comrmrwxJhorK ok: and PARKfR OfflMlE IID ana dependmM an» 
«*dudect Only or*) Winning enfry par hrxaetK*c) 
5) Enhwnof "ooĉ ing the 
Oin Moy W85 win oo» be contoured 
6) A Irjt or w « w Will t* provxioa & Ifw COTCX**»Cn TrJrTora «WY1 an 
SAt Ifyouwwhtofwewvort 
7) Tho wnr«n win be orfcod as (*xn eninet fec»Mirt on ilme crd 
puJCaHy <xjrrc*rtod 
n* firtnm <o» eoĉ  typs o4 cvto pocfc a* o^ait answer to tr*> 5 
qunthont and wiih ff* ssr<»«ro» udgsd mewf and fumorxo 
by comt»wion aoarwers ** t»» cfown suKxrC to tt*t Jtoc* al apexo-
pnefle pure pocfci 
8) fvi tjecivori o>comc>«»'*oncganoflrs n fralrrrtrc ern'Sflpcriclnnc* 
vyili t»» onHKod r*> Wrreswi*ber<)#ifedauiorrx*a3*v 
9) 8nrnh TetBcrmmumcahoni D*c ortflos wmnon BT Cw* KX** 
ormvwwon on enfv tomnj to wcm cttofgs r«inv#yma(J»(or»iichwort< 
10) DetafcofhowtogalonPwsW Lionel SCO T<»ioccr̂ Cka<dw*t»>eni to 
wmnen SutucflOKw K* mduOsd fipiw 

OFFICIAL ENTRY FORM' 
A Your answers: 
0 1 

Q 2 

Q 3 

Q 4 -

Q 5 
B Tiebreaker Sentence complete [25 words or less in total) 

C. If I win, I would like the pnze P O C K tor the 
• SPECTRUM 'SPECTRUM + 
• BBC MODEL B pick-"Moice) 
• COMMODORE 64 

D My home telephone line ' ')e»eteasapp f°P' ite) 

(a) aireodv has a square-type BT phone socket * or 
(b) would need converting to square-type 8T pnone socket• 
If fb). the person renting the line from British Telecom must fill in this declaration -
If this is a winning entry, I agree to ask Sntish Telecom to convert my line to 
square-type BT phone socket at a convenient date before 1st Juty 1985 My 
line is on Residential rental, is not a coinbox and is not shared service, 
i understand British Telecom will not charge fordoing the work 

Name -
Telephone number 

Signature ... 
Date - 1985 

. (Block Captais) 

E. I have reod the rules of the British Telecom Modem competition and ogree 
to ab ide by them I am over 18 years oid 

Signature ot entrant 
Date. 1985 

Name 
Address .*. — 

.(Block Capitals) 

Postcode 

POST IMMEDIATELY TO:-
British Telecom Modem Competition 
PO BOX 73 
MITCHAM 
SURREY 
CR4 2XU (Postage stomp red1 wed) 

WINNERS WILL BE NOTIFIED AUTOMATICALLY 
B/*rSft TbK itn mxwcatKTO pfc R®qwtOfwJOIV»81 Ne»q<it»St™«HOMX)NEOA7AJ Beqolwl m Enqtor*) no 1800000 
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STUFF 
What's my line? 

Hacking 
charges 
against 
Mouse 
STEVE GOLD, otherwise known 

as Micronet's Micromousc, and 

Robert Schifreen, a frcclance 

journalist, were arrested on 

Wednesday night, 27th March. 

The two men were taken to 

Holborn Police Station, where 

they were charged the following 

morning with offences under the 1 

Forgery and Counterfeiting Act 

1981. A Scotland Yard spokes-

man said that this was "the first 

ever police operation in this 

country into the alleged use of 

computers to interfere with other 

computers". He said, "Officers 

from the Computer Crime Unit 

of the Metropolitan and City 

Fraud Squad in an operation in 

the Edgwarc area of I.ondon and 

the Crosspool area of Sheffield 

arrested the two men. 

The raids were made in co-

operation with the British 

Telecom officials and South 

Yorkshire Constabulary, under a 

warrant issued under section 7 of 

the Forgery and Counterfeit Act 

of 1981. They follow a three 

month operation into the alleged 

interference with the Prestel 

system and warnings from police 

that publications such as The 
Hacker's Handbook might incite 

people to break the law. 

Century, the Handbook's pub-

lishers, has denied that either of 

the men charged is connected 

with the Handbook and the police 

admit that the arrests had no 

connection with the Hacker's 

Handbook, but they are still 

investigating it. 

The charge the two men face is 

that they "forged an instrument, 

namely an electronic device, for 

recording information on the 

Prestel Gateway and the Kipling, 

Dickens and Keats Prestel com-

puter, contrary to section 1 of the 

Counterfeit and Forgery Act 

1981". 

Pilot's Kennedy Approach 
"I 'M SELLING these games ro 

men. If you haven't got the right 

stuff, I don't want to know." 

rasps Bill Stealey, president of 

MicroProse Software. Home of 

such hits as F-15 Strike Eagle, 

Nato Commander and Solo 

Flight, MicroProse programs arc 

currently available in this 

country under the US Gold 

banner. 

The next phase of ex-fighter 

pilot Bill's assault on the British 

software market via the US Gold 

beach-head has three main com-

ponents: the Command series of 

Eastern Front style war games; a 

re-vamped version of Solo Flight 

and a remarkable air traffic 

control s imulat ion called 

Kennedy Approach. 

The Command series simula-

tions allow you to play against 

the computer or against another 

player, The first two games 

available in the UK feature 

multiple scenarios ranging from 

single missions to in-depth cam-

paigns. Crusade in Europe puts 

you in command of the Allied or 

German forces in Europe from 

D-Day to the Battle of the Bulge, 

and Decision in the Desert 

allows you to be cither Monty or 

the Desert Fox in North Africa 

Solo Flight needed a revamp. 

from 1940 to 1942. Both games 

have a 10-screen scrolling map, 

strategic maps, game save and a 

flashback function. 

Air traffic controllers arc one 

of the sectors of the American 

public most prone to heart 

attacks. You can now expose 

yourself to this threat in the 

comfort of your own home with 

Kennedy Approach — students 

of American labour relations will 

be disappointed to know there is 

no strike option in the £14.95 

game. But it feaiures excellent 

synthesised speech — right down 

to the blast of static that you 

always hear in the movies when 

the pilot replies to the tower. 

US Gold plans to market the 

Command series at £20 — a stiff 

price? "I 'm not interested in the 

kind of guy who just wants a 

short thrill," says Bill Stealey." 

If you want to spend £6 on an 

arcade game that you're going to 

play for an hour, I don't want 

you buying my software." 

PSION EYES New Gen 
Jonah and 

MARKS CARD wan 
PSION S ORGANISER is now help-

ing Marks and Spencer fight 

Chargecard frauds quickly and 

conveniently. 

The Organiser enables assis-

tants to validate a card on the spot 

without the usual time delay in 

getting telephone confirmation 

from the central office. The 

F.prom datnpak is loaded with the 

latest list of invalid cards and 

distributed to the stores over-

night, making stolen cards virtu-

ally worthless within 24 hours of 

being reported IOST. 
Other Organiser applications 

include the Wessex computerised 

on-site building estimates system, 

and a prescribed drug calculator, 

giving a dosage, precautions to be 

CLOSE YOITR eyes and you could 

be playing squash at the highest 

level — although you might miss 

the ball. New Generation's talk-

ing squash for the Spectrum uses 

a synthesised version of Jonah 

Barrington's voice to read out the 

scores. 

Wessex hard hat 

taken and side effecis of 280 

commonly used drugs. Entering 

the symptoms produces a list of 

recommended drugs. 

Interface 
clocks on 
IF YOV HAVE an Electron with a 

Plus 1, Cumana's new disc inter-

face plugs straight into the cart-

ridge port. The interface contains 

a battery-backed real-time clock 

for date stamping. 
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For ZX81 
SPECTRUM 

BBC 

TRSBO 
APPLE 
NASCOM 
VIC PET $4 
(Please sidle > 

Every computer needs 

C H A T T E R B O X I I 
Listen creep I am the leader 

'/.pi <1 • 

NEW! P I T C H 

E X C L U S I V E * C O N T R O L - 4 ? 
IV CHATTERBOX II can say anything' 

Genuine phoneme synthesis - not |ust recorded 
speech • hence unlimited vocabulary 
Programmable pitch for more natural intonation 
(exclusive 1o Wm Stuart Systems)- solid tone 
cabmel for quality sound - integral beep music 
amplifier PLUS expansion socket for BIG EARS 
voice recognition system Full instructions 
technical notes and software supplied wtih this 
outstanding educational unit 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV "Computer Programme 

* B I G E A R S 
SPEECH 
INPUT 
FOR ANY 
COMPUTER 
Hug» i j i t x t m M S ( i i n > I W » ) i » i » > S t » i « > 

complete with microphone software arwl 'ui 
instructions 
BUILT TESTED & GUARANTEED 
PLEASE STATE COMPUTER UK10I 
SPECTRUM ATOM NASCOM? V.c 20 Moon 
/ ISO 81 PIT TRSSO M/IOK APPII II BRC MICRO C8M M 

ZX81/SPECTRUM 
MUSIC SYNTHESISER (Stereo) < 
• 16 LINE CONTROL PORT 

Play 3 oari music sound edects drums etc Full 
control of attack decay and frequency 
Input Output lines provide control and monitor 
facility for Home Security Robot Contro1 Model 
Ra»way etc etc Works with or without 16K RAM 

O N L Y £ 4 9 

NEW! 

VIBRATO 
CONTROL 

Full instructions sohware included 
Add keyboard to make a i>ve performance 
polyphonic synthesiser' 
Note up to 3 units can be used simultaneously 
giving 9 music channels 4 48 I 0 hnes 

AMAZING VALUE 
AT ONLY 

£ 1 9 . 5 0 (Kit) 
£ 2 5 . 5 0 ( B U I L T ) 

THE COMPOSER . 

Sr""*v}<r Muw trl 
Prog««mm# , J 

£««< A pay 3 tun 
In< a»rryIAM.JM-
lSo*Ciru>"/x£) irKofluntndM £7 

ZX ARP DRUMSEO 

F a x i a t i n g S y f M h M a * 

Mff lO tVUOOi G f W J I N 
a u t o m a t e » * o u » n r « t vys 
playl IrQm «*yt»4'C Son» 

(Men iSpKi'umi £6 

TALKING HANGMAN 
For Cnarcrtx»' 

C>a«n« .14 »<l«m» I J 1 
•rfiad'y WC*i * " 
(KCO(no4nifn«fi|iSp«tliu'»> £6 

CHROMACODE?????? 
Can rov o«tui« ih« some oy 

CO«y>»iat<y> twlor# r.m» 'um 
ouO W-tn Cri«t'e't»« voc» 
ou«omiS©*0'oms £6 

COLOUR MODULATOR 
R G B m P A L U M F O u l <no i ' O ' Z X l BUILT £ 2 ? 

Please add VAT at 15% to pnces 
Baiday Access orders accepted by telephone 

Ail enquiries 
S A E please 

WILL IAM 
STUART 

S Y S T E M S L t d 

Oua'Wy Down M o u s e 

Cnokfcrto* 
N' Salisbury 
Wiltshire SP* 002 
Tel 096 064 235 



POPS TOPS 
TOP 20 

( 

Game Company Machine 
l Booty Firebird Sp 

t Everyone* a Microgen Sp 
Watty 

3 Siarslrike Real Time Sp 

4 Mulch Day Ocean 5J|> 

5 Alitjn 8 Ultimate Sp 

6 Glwstbusiers ACtivision Sp 

l Wild Bunch Firebird Sp 

8 Monkey Magic Solor 16 

9 Broad Street Argus 64 

10 Skool Owe Micro Sp 
sphere 

tl AirwuK Elite Sp 

12 Blackbustore Macscn Sp 

13 Overdrive Superior El 

14 technician Hewson Sp 
Ted 

* 15 30 Time Trek Anirog 10 

16 Go Go Ghost Firebird 64 

* 17 8yle Bitten Firebird Sp 

• 18 Dukes Of ElilC Sp 
Haj/Jifd 

* t9 Mini Offiw CDS Sp 

' 20 Bumper Alligator El 
Bundlo 

Sp = Spcctrum/Sc - 66C/16 ---C16 
£1 = EleclronlVc - Vic-20 
Or _ Oragon/&S ---CBM 64 
Am _ Amslrad/Or i- OricfAl -t Atari 
• = New release.'— = Same position 
Source; WH SMITH 

TOP 3 BY 
MACHINE 

Gome Company Machine 
* J Vegas Jackpot M. Tronic Vc 
— 2 Punchy Mr Micro Vc 
— 3 Ouck Shoot M. Tronic Vc 

" 1 Mega Hils Beau Jolly 64 
- 2 Chiller M. Tronic 64 
• 3 BMX Racers M. Tronic 64 

1 Brueo Lee US Gold Sp 
J Flaw over US Gold Sp 

Moscow 
3 Wi.-aids L»ii Bubble Bus Sp 

l Hunchback Ocean Dr 
2 Manic Miner S. Projects Or 
3 Dragon Chess Oasis Or 

— i Snooker Visions ec 
2 Mini Office Database Be 

Pub 
— 3 Castle Quest Micropore! Be 

— 1 Compilation English At 
Tape i 

2 Colossus English At 
.Chess 

3 Flfc'Stnko Centresoft At 
Eagle 

— 1 Williamsburg Microdcat 16 
Adv 

2 Roller Kong Melbourne 16 
House 

— 3 Stellar War/ C&M 16 
Btitz 

i Classis Melbourne 
Adventure House El 

_ 2 Mini Office Datacase £1 
3 Overdrive Superior El 

— 1 Mutant Monty Amsoft Am 
2 Sorcery Virgin Am 

— 3 Mini 01 fice Database Am 
Source = Websters Software 

_ n 
rjurw/ ^ 

C O N G R A T U L A T I O N S 
IT IS ONLY on a very few occasions can 

I recall seeing in your columns letters 

from readers who have fell compelled 

to tell us of retailers who have 

performed a "service beyond the call 

of duty". Wc arc so used to reading of 

late deliveries, damaged goods and 

exaggerated descriptions that wc arc 

flabbergasted when wc encounter that 

almost extinct species, the "caring" 

supplier. 

It is with real pride, therefore, that T 

bring to the notice of Your Computer 

readers Dr. Andrew Wright of Beta-

soft whose software application for the 

48K. Spectrum, Beta Basic, adds 30 

extra commands and a further 20 

functions in just U K of code. 

I recently bought a Rotronics Wafa-

drivc for my Spectrum and discovered 

that because of overwritten addresses 

the drive was not compatible with 

Bet3 Basic. I wrote to Betasofi for 

assistance and, to my utter amaze-

ment, almost by return of post I 

received a reply from Dr. Wright 

advising me that the necessary modi-

fication was in hand and, upon satis-

factory trials, I would be sent a copy. 

Now, only a few weeks later, I have 

up and running a Wafa-based version 

of Beta Basic which, incidentally, has 

been upgraded to take better 

advantage of the drive and printer 

output facilities. 

Peter Maries, 

Leeds, 

Weir Yorkshire. 

NUKE LEAR 
Do YOU KNOW' Nuke Lear from 

CCS? It's the best buy on the market! 

Why? 

• It costs only £2.99! 
• it is the only game that can be 
enjoyed t>y beginners and experts 
alike! Levels 1 and 2 are for kids, 
levels 3-7 are hard enough lor the 
best shoot-*em-up champions, 
levels 8 and 9 wilt never be finished 
evey by the best! 
• You get a free compiler with it! 
Just toad it by typing 

CLEAR 39999: LOAD "W" 
CODE 59900,5636 

Then type in or load your Basic 
program. Type Randomise USR 
60000 to compile it. Randomise 
USR 40000 ( = start-address) to run 
the compiled version. 

It will run 20-100 times (aster than 
the Basic version, 

H. Schneider, 

Hamburg, 

Wat Germany. 

G O O D H A C K E R S 
I read wi th interest your first bvtcs 

feature in the April 1985 issue of 

Your Computer. May I first make it 

quite clear that I am in agreement 

with everything you say about the 

modem day hackers, people who 

seem to delight in attempting to 

sabotage the efforts of serious DP 

users. 

What I do not agree with is your 

statement about the origin of a 

hacker — that is someone who spent 

hours locked away with a home 

computer. Long before the advent of 

home computers the hacker had risen 

to an almost legendary status. The 

hackcr was the person you sent for 

when you needed some catastrophic 

software failure — usually on a 

PDP-11 mini — fixed yesterday. 

A good hackcr — and by definition 

there were no bad ones — had, and 

indeed still has, the ability to fix any-

thing, corrupted file, application 

program, system software or what-

ever, and fix it quickly. Naturally, 

some of these fixes were a little crude 

but such was the nature of the hackcr 

" its 

/our C o m b e r n j j j ^ Q o r ( 

own pre.® o-tgsi &00. U Vou 
' n u m b e r ' o?oQtam eoquir.es 
1 have P2Lage. ^ 

— -
that most tended to be rather elegant 

repairs that tended to become 

accepted as part of the software. 

For such a fix the term "a neat 

hack" was coined, 

John Harper, 

Rotter, 

Sunder/and. 

PRESTEL W A R N I N G 
I WISH TO issue a warning to future 

modem owners who are interested in 

subscribing to Prestel, the British 

Telecom Viewdata Serv ice. The warn-

ing is watch out, you may be m an area 

•which cannot get Prestel at local call 

rate. 

(continued on page 27) 

"SAVE YOUR OLD COMPUTERS" 
iseuapQa'v'gR RSK3SB&BSI 

/ ' " 

y&psz^sy f—ftwa* HP. \ f / ^vy^tWrr i 'x 

f * j j j Vf' | ' f rt i i - j j j • epp v^JSp 

J _ . . . 

1 - r - S S K W ^ y ^ g g ^ l A J S . 

I AM WRITING to ask your readers to think twice before throwing 

any old pieces of electrical equipment out, especially old 

calculators and computers. 

The urge to collcct in the human spccics is such that today's 

radios, calculators and especially computers will be tomorrow's 

collector's items — worth perhaps huge sums of money. 

To prove my point, one only has to look at the prices old wire-

lesses fctch. In the days when such things were common, many 

people threw them away thinking that their ubiquity proved them 

worthless. And how wrong thev were! 

The reason I am making this appeal is so that posterity will be 

able to look at our present-day devices and marvel at their 

antiquity. 

I am already beginning to build up a collcction of old and 

obsolete microcomputers. They can be obtained for practically 

nothing, often in pristine condition. 

So, think twice before you part with that old computer — it 

could be worth a fortune one day. 

Robert Scdgwick, 

Grimsby, 

South Humbcrside. 
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l i t 
Our latest Interface for the Spectrum is the ultimate in games playing accessories. Not only is it a joystick-

interface but also a games speed controller. This interface will enable you to become the master of any 

computer game. 

Joystick Interface 
When playing any game at normal speed 

the interface has all the features you would 

expect from a DK product. It is compatible 

with almost all games currently on the market 

and is fully Microdrive compatible. The port 

simulates in {31} command and will accept 

any joystick fitted with a 9 way D plug includ-

ing the rapid fire types, (e.g. Quickshotll). 

The secret of the interface is the "Freeze" 

control, after slotting the interface onto your 

Spectrum's expansion port you can adjust the 

speed of any game or program and even 

" f reeze " frames simply by turning the speed 

control. The games controller has an extremely 

wide appeal; young children, the disabled, 

less experienced games enthusiasts, prog-

rammers and software developers will find 

individual benefits, you can slow games down 

to a complete stop and so improve your skills 

and high scores. You can also freeze individual 

screens t<"> examine them in more detail. The 

freezer adds a new dimension to your games 

playing (orcheating). 

Quicks hot II Joystick 
The perfect companion for your games con-

troller, the Quickshot II offers the following 

features: Super positive response. 2 fire 

buttons. Stabilising suction grips. 4ft lead. 

Improved control grip. Trigger fire button. 

Rapid fire option. At only £11.95, it represents 

superb value for money. 

— 

d i Ironies 
Saffron Walden, Essex CB11 3AQ 

Tel: (0799)26350 10 lines 

How to Order 
The Games Player Interface costs only £12.95 and like all our 

products is covered by a comprehensive guarantee. You can 

obtain your interface from any good computer store or by comp-

leting the order form below and returning it to.dk'Tronics Ltd. 
Shirehill, Saffron Walden, Essex, or by telephone, quoting your 

Access or Barclaycard number. 

Orders normally despatched within 24 hours. 

-Please rush me: 

Spectrum Games Controllers @ £12.95 

Quickshot II Joysticks @ £11.95 

add postage and packing 

Total: 

£1.50 

I enclose cash/cheque/Posla! Order. Please charge my 

Access/Barclaycard No.l 1 I i I I I I 1 I I I I I I I 1 

Name: 

Address 

Signature 

Tel: 



I N * 
TOUCH 
How to write 
for Your 
Computer 
We called this magazine 
Your Computer precisely 
because we welcome your 
views, tips and hints and 
even your criticisms of 
machines and software in 
general. Here's how you go 
about getting your name 
Into print. Your article 
should be typed, double-
spaced, on A4 paper, A 
name and address on each 
sheet would help. Don't 
lorget to tell us which 
machine It runs on. With 
programs please include a 
cassette or disc and some 
indication of how long it is. 
Please put what machine 
it's for on the envelope. 
Don't forget full 
instructions to us how to 
load and list your program 
and how to enter it for the 
readers 

The article must be 
submitted exclusively to 
Your Computer. We pay £35 
per published page — 
that's as it appears in the 
magazine and includes 
illustrations. 

Telsoft 
Telsoft is Your Computer's 
software downloading 
service Any program for 
the Spectrum or the BBC — 
and soon the Commodore 
— which has a telephone 
symbol next to it is 
available on the service. 
Both 1200 and 300 baud 
speeds are catered for. For 
more details call Colchester 
(0206) 8068. No more lonely 
nights typing in endless 
pages of hex digits. 

Message 
service 
You can get messages to 
us in two ways. Either use 
the Prestel Telex Link to 
892084 BISPRES G or you 
can use our very own 
modem, day or night on 
01-661 8978. The modem is 
V21, 300 baud, even parity, 
10 bits per character You 
simply transmit in upper 
case "YRC" — our address 
code, and wait for the 
acceptance code " + + + 
STF GO". Then off you go. 
Don't forget to tell us who 
it's for. Sign off with 
"NNNN" — again in upper 
case. 

(continued from page 25) 
Ii was only after I had subscribed 

that 1 found out that the whole 

country was not at Local Call Rate. 

It looks as if 1 will have to sell my 

modem soon as our telephone bills arc 

through the roof. If any other Prestel 

users who do not get the service at 

local call rate would tike to contact rrtc 

over Mailbox to exchange views on 

this, my Mailbox number is 

082422531. I shall fight on. 

Robert Evans, 
Ruthin, 

Chvyd 

SCREEN ERROR 
THANK vol' for publishing my 

program Screen. However several 

errors have occured in the text which 

could lead to difTiculty in using the 

program. The corrections arc listed 

below Page 101, Column 2. 

Line 16 "Pressing shift and graphics 

will alter the letter to an inverse G 

indicating that keys with graphic 

characters will have those as face 

value while the others are normal 

face value." 

Line 28 " l Indicates" 

Line 31 "2 Will-

Line 34 "3 Then" 

Line 38 "Editing of ihe screen may 

be carried out ai any stage up to new-

line on 3". 

Page 102 Column 2. 

Line 11 "PEEK x + 1" (No brackets) 

In addition the flash character may 

be altered by Poking 16772 with the 

code of the character required. 

Mark Stentake, 

Whittmck, 

l^iauershirt. 

CREEPY BUGS 
IT HAS come to my notice that my 

program Creepy <-asite — March — 

as it stands will not work on the 

Oric-1, only the Atmos. This is 

mainly due li> bugs in the Oric-I's 

Rom but there is also a missing line 

from listing I. There should be a line: 

4525 POKE* 7800. * 4CPOKE 

* 7803, # 4C POKE * 7806. 

* AC 

When the Ork-1 loads in a block of 

memory, it decides to adjust the Hasic 

program pointers resulting usually in 

*'oui of memory" errors. To get 

around this problem, insen the 

following lines in listing I: 

25 00KE1024, DEEK(*9C>: 

DOKE 1026, DEEK<* 9A) 

32 DOKE * 9C, DEEK<1024): DOKE 

* 9A. DEEK<1026>: CLEAR 

I believe that the Val function on the 

Oric-1 evaluates hex numbers — pre-

ceded by a hash — as zero resulting in 

the machinc-code loader not working 

properly. This problem can be 

partially solved by making the 

following changes ro listing 2: 

10 INPUT -START ADDRESS < - 1 
TO £ND)";A 

20 IF A = - 1 THEN END ELSE 
C = 0 

35 INPUT B 
40 IF B = THEN 80 

50 POKE A.B. 

60 A = A + 1;C = C + B 

Now -1 is entered to terminate a 

block instead of "S " and each number 

entered must be prefixed by a hash 

character. 

Also, in the ariicle the command for 

saving "castle3" should read, A6912 

after "Castles" not ,A6192. 

AFyits Duntop, 

Totnes, 

Devon. 

OPEN W I N D O S 
THIS IS a modification to Ian 

Briscoe's Vt'indos program which 

may be of interest to those without 

Microdrives — and maybe some, like 

me, with — who would like a VDU 

command to make the Windos 

system easier to operate. There is a 

bit of unused space between the 

program and the U D G area, and this 

is where this fits. I.oad Vt'indos, then 

run the following program: 

10 RESTORE DATA 17. 118. 27. 

225. 167, 237. 82. 32 .250. 213, 

223. 254. 44. 192. 231, 205.251, 

36. 253. 203. 1. 118, 40. 6, 205. 

213, 45, 215, 24 . 236. 205, 54. 

32, 24. 231 

20 FOR n = 65282 TO 65316 

30 READ a: POKE n.a 

40 NEXT n 

50 SAVE "WINDOS" CODE 

60000.5317 

Following the normat setting up 

for tt'indos - i.e., Rand USR 60000: 

Rand USR 60003 - insen the 

command Let VDU-65282. Now 

try the following Basic tine: 

LPRINT USR VDU. 31, 22. 10, 10. 

"HELLO", 5. 5, 6. 10, 5. 5 

This is exactly the same as: 

LPRtNT CHR's 31. CHRS 22: CHRS 

10; CHRS 10; "HELLO"; CHRS 5; 

CHRS 5; CHRS 6: CHRS 10. CHRS 5; 

CHRS 5; [Xivr Spagnol, 

London F.2. 

CORRECTIONS 
Statement 542 in Apnl'i QL TutonaI 
program mil omitted. It is located at hex 
450 and readi trap * 0 The hex code 
for thu m m M M it 4E40 

The hex loader for April't Ami/raJ 
Piiaitembler needi m:\lifying before it 
can bor*. Change line 200 to rrad: 
200 POKE addra, *y,a 
anj intert 
165 y'O 
205 y y * I 

The character which precedei the 
command for enabling the diiaiiemhler 
ihould he a bar character — ihified ® -
anj not an exclamation mark at 
suggested in the text 

The error meitaget printed in invent 
video in Unci 6000 to 6040 of April't 
Spectrum Stngleitep program are not 
clearly viable 
They read, in order 
Number out of range 
Not a decimal number 
Not a hex number 
Not a suitable flag value 
Interrupti ditabled 

l.mei 595 and 610 in the lining for 
April't CBM Pikchachan/a are not 
clearly printed. They thoulJ reaJ: 
596 GOSUB 800 
610 X'Xl Y- Yleic 

EYEING UP A VDU PROBLEM 

ONE FACTOR seldom mentioned in conncction with VDU problems 

is that of viewing distance. A comfortable reading distance for a 

typical Your Computer article is about 40 cm. At (his distance a 

capital A subtends an angle of 17 minutes at the eye. The equivalent 

distance for a ZX computer on a 12 inch screcn is 90 cm, or about 

three feet, a far cry from the common practice of standing the 

monitor on top of the computer. 

When the scrcen is too close flicker is exacerbated since more of 

the scrccn falls in the area'of pcriphal vision, and also the eye can 

only comprehend part of the scrccn at any time, leading to excessive 

eye movement. My suggestion to those suffering from eye strain is 

to move the screen further away if at all possible. 

Phillip Bender, 

Sunderland. 
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THE ELECTRONICS MAGAZINE 
PROFESSIONALS CAN'T RESIST 

Electronics and Wireless World is 
the only electronics magazine to really 
tempt the professionals. 

Ifs theonly one they take Ihetrouble 
to pick up for themselves. 

That's because it's written for the 
engineer who sees electronics not only as 
a job, but also as a hobby. 

It's written on a technical level that 
doesn't talk down to you. 

It keeps you up to date with all the 
latest products and pmctsstts, applica-
tions and equipment. 

And it covers every industry where 
electronics is involved 

lust one look at the new look 
magazine and you'll sen why it gets pro-
fessionals like you out ol the oil ice, and 
down to the newsagents. 
H I | ELECTRONICS & J • Wireless world 
The leading magazinefor electronics engineers. 
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I could 
do 

that 
If the tew examples on 

page 31 st imulate you Into 

giving some thought to 

mak ing more imaginative 

use of loops, maybe you'd 

like to try your hand at this 

month ' s First Bytes 

compet i t ion and a chance 

to win our £15 prize. To 

enter, simply write a short 

routine to achieve anything 

you tike — but make sure 

it incorporates no more 

than five loops — at least 

one of which shou ld be 

nested. 

Your program should 

also include a dynamnic 

variable l inked to the 

increasing or decreasing 

value of one loop, and a 

counter 

Send your entry to First 

Bytes, Your Computer , 

Quadrant House, The 

Quadrant, Sut ton, Surrey 

SM2 5AS. 

P Wilby. 34 She ldon 

Close, Bransholme, Hull 

wins March's compet i t ion 

to write a program that 

modif ies itself. His routine 

makes program lines-which 

start with live co lons 

invisible when listed. 

By chang ing the first 

colon to a zero byte it fools 

the operating system into 

thinking It has reached the 

end of a line. To make the 

lines visible again change 

the 0 in line 10050 to 58. 

The program runs on the 

Vtc-20, and the 

Commodores 16 and 64. 

Anyone interested in the 

subject of self-modifying 

code might care to look at 

Scientific American's 
computer recreations 

feature. A recent issue 

introduced the fascinating 

idea of Core Wars — 

battles between two or 

more programs in memory 

at the same l ime. The aim 

of each program is to gain 

control of all available Ram 

space by replicating itself 

and attacking the others. 

i i 
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Starting out in home 
computing? First Bytes 
is for you. Just write to 

Your Computer with any hardware or software 
problems, no matter how small or simple. 

A bluffers' 
guide to 
micros 
ADMIT IT You're not really a 

computer expert. Okay, you know all 

about what's at the heart of every 

computer • a microprocessor of 

coursc. You've probably figured out 

the oblique reply to the question 

"But what is a home computer for?" 

(The correct oblique reply is "What 

is a piece of paper for?"). 

Maybe you even know enough not 

to get into a situation you can't 

handle — like trying to sing the 

praises of a CBM-64 to someone who 

owns an IBM PC. But at the end of 

the day there ate still those bits of the 

conversation when names arc 

dropped or antique machines 

referred to that make you feel like ihe 

•nan who hasn't been reading ihe 

FT N'o commcni 

Well, Your Computer is here to 

help you. Over the next few months 

we hope to develop, not jusl your 

knowledge, but more importantly, 

your techniques for defence. As with 

ju-ntsu, skilled micro-bluffing is all 

about turning aside remarks (hat 

threaten to expose your abysmal 

ignorance. 

First, know your enemy. As with 

all social groups, there is a 

recognised pecking order among 

micro owners. A TI-99/4 owner, for 

example, is treated very often by the 

rest of the pack as a complete pariah. 

Why should this be? After all, as the 

distressed Texas owner often cries 

out whenever the pack starts circling 

htm: "I i is a 16-bit machine!". 

Surely a 16-bit micro owner should 

be able to kick sand in the faces of 

mere eight-bit micro owners. But as 

we watch, we discover that for ihe 

Texas owner, at least, this is any-

thing but the ease. 

The encounter is as horrifying in 

its way to the dctached observer as 

watching a python swallow a lizard 

whole in a David Attcnborough 

documentary. Nevertheless, it is 

instructive, since we are already deep 

in microbluff territory. What is the 

true meaning of the piteous cry of 

16-bit, coming as it docs in »tark 

contrast to the rhythmic tribal grunt-

ing of "Kighi-bit, eighi-bit'7 

Wc all know what a bit is. of 

course. Defined elsewhere as "a 

boringly dichotomic entity which 

precludes rational discussion," the 

bii is more precisely a binary digit. 

Microbluft's and nucrobluffers alike 

all learned at mother's knee that each 

of the elements comprising the 

memory of any computer is a binary 

system — one state denotes 0, the 

other state denotes 1. But this cannot 

help our hapless 1'exas owner. He is 

the v i c t im of two t h i ng* : 

architecture, and history. 

First, architecture. The term eight-

bit normally refers to the width of 

the data bus as opposed to the 

addiess bus. The job of the address 

bus is to access addies-scs in Kom or 

Ram. The instruction that the 

address refers to is sent back to the 

CPU via the data bus, The address 

bus is one way. The data bus is two-

way — for example the instruction 

the address bus got hold of might 

require the transfcrrencc of further 

data trom Rom or Ram, or even to 

the input/outpul ports (I/O in 

microjargon). 

Most home computers likl the 

Spectrum, BBC, Commodore 64 etc 

are referred to as eight-bit micros. 

This refers to the width of the two-

way data bus. And the width of the 

data bus determines how much 

information is processed in the CFl1 

in a standard amount of time. 

Obviously a true 16-bit micro 

ought to be able to shove twice as 

much through the CPU in the same 

standard amount of time. Just like a 

six-lane highway can carry twice as 

much traffic as a three-laner. Bui — 

and this is crucial to the TI-99/4 — 

big motorways can create parking 

problems in the city centre. For all 

its 16-bit architecture, only 32K of 

memory could be accessed by the 

9900 chip deep in the heart of ever 

Texas. 

And instead of having just an 

address bus, data bus and control 

bus, like the 6S02, 6809 or ZSO 

chips found in most home micros, it 

had a separate communications 

rcgistet unit I/O bu>. as welt. So it 

needed an expensive 64 K. pin 

package to keep everything moving 

around. And instead of carrying on-

chip registers tike conventional 

processors, it had blocks of work-

space registers in Ram memory. 

All it had on the chip was a 

program counter flag register and the 

register pointing to the current 

workspace. So basically it's weird. It 

had its uses as a dedicated chip in 

military aircraft and so on, but 

proved to be loo expensive and too 

strange to be bought by people in 

large volumes — whtch chips have to 

be if they are to be worth making. So 

much for architecture. Now for 

(continued on page 3'.) 
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The British Computer Society 

Printed in muiti colour on 020 plastic 
sheets (24"x 35" approx) the Variplanner 
comes complete with a pack of six coloured 
drawing pens. 

The British Computer Society 
Variplanner combines a universal planning 
facility with a trade buyers' guide, and 
carries a written twenty-year guarantee 
with each copy purchased. 

& THE BRITISH COMPUTER SCK 
' * n u i i i m i W ! 

«v . 

- - ? . • • a — 

To: The British Computer Society. 13 Mansfield Street London W1M OBP 
Please send me copies of The British Computer Society Vanplanner at C5 00 per copy (including post & packing) each 

I enclose my payment for £ . 

Name of company/lirm 

Address 

Name of individual purchaser 

Telephone no 

9 P 
till 
M J 

The British Computer Society Planner 

Printed in multi colour on 020 plastic sheets 
(24" x 35" approx) the Year Planner comes 
complete with a pack containing coloured self 
adhesive stickers and a dry-wipe marker pen. 

The British Computer Society Planner 
combines a perpetual planning facility with a 
comprehensive buyers' guide list, and carries 
a written twenty-year guarantee with each 
copy purchased. 

CMC 

To: The British Computer Society, 13 Mansfield Street London W1M OBP 
Please send me copies of The British Computer Society Planner at £5 00 per copy (including post & packing) 
each. I enclose my payment for £ 

Name of company/firm 

Address 

Name of individual purchaser 

Telephone no. . _ _ . 

•yr-. 
Si a 

W J 
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1 

(continued from page 29) 
history. 

When the Texas came out over 

here, you could only but it with an 

NTSC colour monitor, so it could set 

you back £1,000. (Did you know , by 

ihe way, (hat NTSC stands lor Not 

The Same Colour twice?) I( spent a 

long time at £600 in (he UK , went 

through a peculiar phase of being 

sold foi £200, but you could gel 

.mother £50 back it you sent olT a 

voucher, and ended its days being 

sold lor around £80. Finally, it was 

withdrawn from the market. 

This is a vital piece of home 

computer mythology, symbolising 

the legendary price-cuts (hat reward 

the patient. It is also a severe lesson 

in bad marketing. As Commodore 

chronicler Mike Tomczyk says of Tl 

in his gross book The Home 

Computer 11 jri , " I figured that if a 

giant semi-conductor company that 

made us own chips charged that 

much money, they either didn't 

know how to control their manu-

facturing costs or were gouging 

profits at the consumer's expense." 

So, to summarise, what the pack is 

conveying to its victim is basically 

this: "You arc a sucker You bought 

.something thai turned out to be 

slightly less successful step in 

evolution ihat Neanderthal man 

Worse, you (a) paid a hell of a lot of 

money for it, (b) boughi ii lor next io 

nothing off a scraphcap, (c) were 

given ii for Christmas by a loveable 

but eccentric uncle who thinks that 

Prestel is a Jewish delicacy". 

The pack is demonstrating its 

irrational but natural fear of (he 

alien. Nearly all of them arc 6502 or 

Z-80 based. There may be a few 

Dragon owners who arc glad it is not 

their turn to be picked on. There is 

little the victim can do to defend 

BEGI 

himself. "To the initiated, the 9900 

chip is powerful and flexible," he 

may call out — this is a strange 

mantra he has gleaned from an old 

copy of Practical Computing. 

He can point out that the mutant 

communications register unit I/O 

bus can address up to 4,096 

individual bit I/O lines. But he is 

clutching at straws — ihc unique T l 

speech synthesiser add-on has 

addressed him more often than he 

has used the computer to address 

anything else. 

He must divert the attention of the 

pack. As the baying raises to its peak, 

he plays his trump card. He yells, 

"Well, I know for a fact that George 

over I here has got a COMX-35 at 

home!" and runs like hell. 

Paul Bond 

Elegant programming: using For/Next loops 
ELEGANT PROGRAMMING doesn't 

necessarily mean sitting at your 

micro wearing a pink carnation and 

spats — especially if you're female. 

It's more a question of rethinking 

those bad old hacking habits you've 

picked up, so that your self-written 

Basic routines don't look to others as 

though you found them ai the 

bottom of a cardboard box. 

Take as an example the ubiquitous 

For/Next loop. It's one of the most 

powerful Basic commands there is — 

and probably also the most abused. 

Check through your own uses of it 

and you'll doubtless find that you 

have in all innocence introduced a 

couple of classic chip-charring 

catastrophes. 

For/Next loops are versatile; use 

one as a counter set to the number of 

times you want a particular operation 

to be cxccutcd, to mimic a clock, or 

to stuff your arrays full of data. 

They'll always work much better, 

though, if you observe a couple of 

golden rules. 

First, don't skimp on labelling, 

especially if you're nesting — that is, 

introducing one loop oi more inside 

another loop. This is sloppy: 

10 FOR L = 1 to tO 

20 PRINT L 

30 FOR D = 1 TO 350 

40 NEXT:NEXT 

Now the proper order of execution 

might be clear in this simple example 

— but such routines aren't always so 

easy to decipher when you're check-

ing over a listing of a program you 

wrote months before. So why not 

make the last line 

40 NEXT O NEXT L 

and remove all risk of confusion? 

Next, it's wise always to closc 

down a loop when you're finished 

with it, like this: 
10 FOR L = 1 TO 10 
20 IF L = 7 THEN PRINT 

"SEVEN":L= lO:GOTO 40 
30 NEXT L 
40 REM PROGRAM CONTINUES 

There is an exception. You may 

sometimes want to use the 

"exhausted' value of L in a 

subsequent statement. I f so, 

remember that it will usually total 

one more than the specified value 

For example, if you Run the first 

demo again and then enter Print L in 

direct mode, you'll find the number 

printed in response is I I . 

Of course, you can also weave in 

the changing loop value as a dynamic 

variable in a routine: 

10 FOR L = 1 TO 10 
20 PRINT ; 
30 FOR D=1 TO (500'U 
40 NEXT DiNEXT L 

The flexible floppy disc system 
At.THOLGH CASSETTE tape is a 

perfectly adequate medium for those 

people who just want to dabble with 

computers, most serious users find it 

too hampering for real computing. It 

is awkward for handling program 

files and downright obstructive for 

manipulating data files of more than 

a handful of rccords. The remedy 

most sufferers of data headaches turn 

to is the floppy disc. 

Discs — Americans call them disks 

or diskettes - are flat, round platters 

of magnetic material cncascd in a 

plastic shell. They coinc in a variety 

of sizes; cighi inch, five and a quarter 

inch, three and a halt inch, and three 

inch. There arc also a number of 

different formats, densities and 

single or double sidcdncss. 

In order to use discs with a micro 

you need three elements; a disc drive, 

an interface and some controlling 

software. Normally, a disc drive will 

be sold with all three components 

included in the asking price, however 

that is not always the case. Most 

manufacturers market a disc package 

designed to work with ihcir 

computer. 

The notable exception to this rule 

is Sinclair Research, who has decided 

to plough a lonely furrow with the 

Microdrive. Yet Sinclair owners who 

desire the flexibility and convenience 

of floppy discs can turn to the third 

party disc manufacturers who also 

market units for other ranges of 

micros. 

When buying a disc unit, it is 

worth taking a look at the "official" 

unit for your system first. This is 

usually the same as the most popular 

drive and is important because any 

disc-based software produced for 

your system is likely to be available 

in this format. Before purchasing, 

check I hat the drive you intend to 

buy is supported by the softwate 

houses. 

You will almost certainly want to 

transfer your library of software to 

your disc drive. This should be a 

trivial task as far as converting your 

own Basic programs is concerned but 

may be much more difficult for 

commercial software. 

Depending on a number of factors, 

you should expect to part with 

around £200 for a single disc drive. A 

twin drive unit will often cost less 

than the sum of two singles as the 

power supply, controller and inter-

face will be shared. 

Remember that eight inch discs arc 

a dying breed. Five and a quarter 

inch discs are still popular, though 

the drives can be more expensive to 

buy. Microfloppies — that is the 

Japanese three and three and a 

quarter inch discs arc becoming 

more and more popular all the time; 

however the discs arc expensive to 

buy costing around £5 each. 

Apart from the hardware, you will 

also be faced with a choice of 

operating systems. If there is a 

system specific to your micro, such 

as Commodore Dos or AMSDOS, 

you will have little choice. CP/M is a 

standardised operating system which 

will open your machine up to a wide 

range of software. 

Bill Bennett 

A loop can also be used to create a 

simple timer. Most micros have a 

real-time clock held in a reserved 

string - such as ITS — but you may 

want to keep this by for another part 

of your program. So use a loop 

instead: 

10 FOR CD = 10 TO 1 STEP - 1 
20 PRINT ••COUNTDOWN" CD 
30 FOR D = 1 TO 350 
40 NEXT D NEXT CD 

You're probably familiar with the 

technique for filling one array or 

more using J For/Next loop equal to 

the total number of elements 

involved. However, don't forget that 

you can near ly always bypass an 

array provided there arc 10 elements 

or less. Try ihis: 

10 FOR L = 1 TO 5 

20 READ DS 

30 PRINT DS 

40 IF DS = "ORANGES" THEN 60 
50 NEXT L 
60 PRINT "YOU'RE OUT OF 

FRUIT!" 

70 END 

80 DATA GRAPES. BANANAS. 

LEMONS. PINEAPPLES, 

ORANGES 

Finally, don't overlook the power 

that a For/Next loop can bring to all 

kinds of string-sorting chores. For 

example, some Basics — such as 

Commodore's — don't have an 

equivalent to the INSTR function 

available on the BBC which searches 

a string lor a specified group of 

characters and returns its location. 

But this very useful facility can be 

emulated: 

10 AS="YOUR COMPUTER" 
20 BS= "PUT" 
30 FOR L a 1 TO LEN(ASS) 
40 IF MIOS(A$,L,LEN<BS)> = 

BS THEN GOTO 70 
50 IF L>LEN(AS> THE PRINT 

NO MATCH FOUND" GOTO 90 
60 NEXT L 
'70 PRINT POSITIVE MATCH 
FOUND" 
80 PRINT BEGINNING AT 

CHARACTER"L 
90 ENO 

After trying this version change BS 
to " O U R " and Run the program 
again; next, make BS-"N IL " . 
John Ransley 
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IT'S 1985 -
THE YEAR OF 
COMMUNICATIONS 
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Why buy programmes for your Spectrum when a world of free 
'telosoftware' is opon to you. Discover Prestet. Micronet 800 . 
Viewfax, bulletin boards and open a whole new world. Even 
user to user 
Everybody's doing it - linking their home computers to giant 
mainframes and networking to thousands of other micro users 
via the phone and a modem. 
A whole new world of mainframe games, electronic mail, free 'telosoftware', electronic notice boards, real 
time conversation, armchair shopping and home-banking will be at your fingertips! And at local and cheap 
rate, phone charges are only around 4 0 p for a whole hour's entertainment. 
Spectrum 16K, 48K. Spectrum + and the VTX 5 0 0 0 Modem comes complete with all the software fin ROMI required to access 
the world of electronic communications, networks, telesoftware and databases (both in public and private. User to user software 
on cassette £ 3 . 9 5 as extra). 
The VTX 5 0 0 0 requiros no external power and fits under your Spectrum to become part of the machine. Only one lead links yoru 
computer to the outside world. 

FOR THE SPECTRUM 16K. 48K AND SPECTRUM + THfc VTX 5 0 0 0 IS AVAILABLE AT A VERY SPECIAL PRICE 

£49.95 inclusive of VAT and P&P for a limited period only. 

SPECIAL, SPECIAL OFFER 
Order your VTX 5 0 0 0 N O W and get a FREE quarter's subscription to Micronet 8 0 0 and Viewfax. 
Similar bargains apply to Commodore 64. BBC model B. , 
Dragon 32 + 64. 
Acoustic modems from £ 1 9 . 9 5 . 

All madams f ruvxle 1 2 0 0 7 S baud, enabling i c c e » 10 Pres id , Micronet 800. BT 
Go4d. Farmlmk. Citiservice*. Homefcnit ,irid somo free bulletin board* (tome 
databases and networks require a small subscription!. FuMy 8T Approved 

Simply clio the coupon and send >1 with a cheque (payable to Modem House! 
to: 

MODEM HOUSE, lolanthe Drive, Exeter, Devon 
EX4 9EA Tel: {0392} 6 9 2 9 5 . 

S I N C L A I R , A T A R I 

C O M M O D O R E 

C O M P U T E R REPAIRS 

by the 

SPECIALISTS 

Walkers 
COMPUTER SERVICE 

AND REPAIRS 
TeiephDnr .021 6*13 h-J'W 

Telrqrorr,1. 
Shtplisy Birrntnafi.il! 

Ti :> « - '! • i TW5U!li G 

W A L K E R S will repair your M I C R O quickly 
and efficiently. 

Services available to suit the Customers 
requirements include "one o f f " repairs and 

Quotations. 

Most Repairs will be in the range 
£15 to £30 

subject to machine 

FOR INFORM A TlON 
PHONE 021 643 5474 

CALL IN AT 
58 OXFORD STREET, BIRMINGHAM, B5 5NX 

OR SEND S.A.E. FOR DETAILS 

Mease *e«d to me. 
• s p e c t r u m Modem(s) ( 4 9 96 User to user software £3 96 

I enclose l _ 

Name 

Address. 

I 
| Telephone. 

| Please *Hoot 28 days delivery This offer ape*es only while stock* last 

THE VIKINGS 
ARE COMING!!! 

SWESCOT are proud to announce that we 
will soon be releasing several top quality 
programmes on the international market, 
made by some of Sweden's most 
proficient programmers. 
And best of all PRICES FROM £1 .99 
Du som bor i Skandinavien och soker bra 

program till din hemdator. 

KONTAKTA OS!!! 
Vi har det mesta som finns i denna tidning 
till samma laga priser som galler i England. 
Dessutom far vi in alia nyheter samtidigt 

som de slapps i England. 
OBS!!! Vid katalogbestallning v.g. medsand 5: • Skr 

i frimarken for portot. 

SWESCOT 
Box 2 1 3 

121 0 2 Johanneshov 
Sweden 

08^39 27 0 0 0 8 / 8 1 18 01 
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If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 
Memotech 
Memoiech owners now 

have a magaz ine devoted 

just to them. It has articles 

on the mach ine , programs 

lo type in and offers on 

commercial software. 

Contact the Memotech 

Owners Club . 23 Denmead 

Road, Harefield, 

Southampton. . 

Christian 
A club has been formed 

" to promote the use of 

microcomputers In Church 

related activities". 

Christian computer users 

should contact the 

Secretary. P A. Clark at Ihe 

Christian Micro Users 

Association, 6 Wakely 

Street, Sheffield, S6 3RG. 

Atari 
Atari owners in the Watford 

area might like to join this 

likely bunch of WAG ' s 

(Watford Atari Group). Yet 

another offshot of the ever 

prolific Infomania group, 

they plan to cover a wide 

range of Atari related 

activities. WAG promise a 

software library and 

newsletter as well as 

regular meet ings at 

In fomania HQ. Membership 

is £15 per year. Interested 

Atarists shou ld contact 

Chris Bone (Garston 

672235), or write to him for 

more details at 10 Garston 

Drive, Garston, Watford 

Herts WD2 6LB. 

Elbug 
The publishers of BEEBUG 

for the BBC have produced 

a cut-down offshoot for a 

cut down computer , the 

Electron. For £9.90 you get 

10 Issues of ELBUG, and 

the c lub provides other 

facilities such as local user 

groups, a d iscount scheme 

with a number of retailers 

and a software library. It's 

available from ELBUG, PO 

Box 109, High Wycombe . 

Bucks HP11 2TD. 

COMPUTE 
Patrick McDermott takes 
the high road to Glasgow 
and discovers omnibuses 
as well as databuses at 
the S.P.T.E. club. 
THKKK ARK five, perhaps six, com-

puter clubs around Glasgow. There 

might be over 100. The difficulty in 

knowing arises from the foci thai 

they do not make themselves known, 

particularly to each other. By far the 

largest and best known is the 

S.P.T.E. Club organised by John 

Reid. 

When 1 visited ihe club for one of 

the Sunday evening sessions, John 

was putting on a performance like 

one of the stall-holders at the famous 

Glasgow "Barras" market. With a 

CBM-64, disc drive and monitor, he 

enthusiastically demonstrated the 

wonders of computer programming 

to a gaihering of 10 or 40. Not that it 

seemed necessary to sell them ihe 

idea, most listened attentively and 

stopped him in full flow if he had 

gone on too quickly. 

Elsewhere in the large room, four 

or five smalt groups were working on 

their own, maybe they were playing 

games; but if they were, then they 

were silent ones, for games playing is 

not encouraged until the final hour 

of each meeting. 

The tutorial (hat was taking place 

was the easy pan of what is a very 

impressive programming course that 

forms the main pan of the club's 

activity. This was the second of 12 

fortnightly meetings that begin by 

assuming that the participants have 

no previous knowledge and end 24 

weeks, three test papers and a pro-

gramming project later. 

On completion each member will 

have a lull working knowledge of 

Basic and a complete set of detailed 

course notes and exercises for future 

reference. The course is not as stern 

as it may sound; the test papers 

indicate to John and his assistants 

where extra emphasis is required or 

if any private tuition is necessary. 

Just now courses in Sinclair and 

Commodore Basics are run with an 

Amstrad course a possibility for the 

future. 

tf the whole business seems more 

like hard work than fun, then that is 

far from the truth. The membership 

of 192 is made up mostly from 

Strathclyde Passenger Transport 

Executive — S.P.T.E. bus crews and 

their families, although anyone can 

join, children with their parents 

approval only. The meetings take 

place in the staff function suite at one 

of the depots, a venue that comfort-

ably provides all the necessaiy 

facilities and allows the nightly tee to 

be kept to 20p for adults and tl)p for 

children. 

As with most public computer 

clubs, there is a span of age groups 

and while I saw no-one under ten or 

over fifty, there was a variety of all 

inbetween working together. Unlike 

a lot of clubs there was a reasonable 

representation of female members, 

1 was surprised to sec that there 

were relatively few computers at the 

club. Not, 1 found out, because 

members didn't have one; but that 

the organisers preferred people to 

work together. The theory seemed to 

work. Spread atound the room there 

were people working on databases, 

music programs, writing adventure 

games, helping each other come to 

terms with machine code as well as 

Basic. A variety of machines were in 

use; Commodore 64s, 16s, Vic-20s, 

BBCs, Amstrads and Spectrums. 

There were also a variety of 

monitors, VVS, disc drives and 

cassettes that seemed freely available. 

When younger members found 

that their |oy»ticks were going down 

faster than Mary Decker when they 

played Daley Thomson's Decathlon, 

John Rcid designed and built a more 

durable customed joystick from the 

broken one and some extra pans. For 

more serious breakdowns of 

computers or peripheries, members 

can have repairs made via the club 

which has an arrangement with a 

local workshop. 

A r r a n g e m e n t s w i t h o ther 

businesses provide discount 

diskettes, discounted software and 

Activision, and has enabled the club 

to form its own library A local book 

distributor allows the club to review 

books and then to purchase their 

choices at a discount. Businesses 

benefit from greater trade and the 

club by being able to offer more 

facilities to its members. Other 

businesses seeking similar benefits 

would be made most welcome. 

Travelling has never presented any 

problem to the S.P.T.E. computer 

club. Free busses are one of the perks 

of the job and there is no shortage of 

drivers, a facility that the club intend 

to make the most of. A full list of 

out ings to computer shows, 

commercial installations, and some 

of the computer manufacturers that 

abound in the area is planned. It is a 

facility that the club is willing to 

share with any other local club who 

dares make themselves known. Other 

clubs could benefit from both the 

visits and opportunity to witness an 

active, uell organised and resource-

ful club at close hand. 

The S.P.T.E. Club will wclcome 

any inquiries from business or 

prospective membci* and dciails <.au 

be had from the organiser: John 

Rcid, 3 Meadow Road, Panick, 

Glasgow. 
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Programmable 
Joystick Interlace lor 
the Spectrum 

£19.95 

I to' Mt<*o 

*• r xV «C*<i#> 

Cam(!»t4l>r WMfh A»||«. IvP* 
fOv^Kbt QutCktfW 

to'^'K* of̂ M 
tO kryliii^'t JOviT.i fc 

iî y +*t jry.nn 

2+2 JOYSTICK 
Twaitwi] »o i t w w n * 
? titf JClio*n 
*<<t M «*PH1 option 

£13.95 
«r> VAT P * P 

igwinSn 

FLIGHTLINK JOYSTICK 

l»» MtayH » 

CURRAH JJSPEECH UNIT £ 2 9 9 5 
"COMCON ^c) yAT WM t & F 

Dealer Enquiriet Welcome 
Phone Ludlow 10684) 4894 5r«d to 

ALSO AVAILABLE FROM 
S6LECTE0 RETAIL 
OUTLETS 

FREL LTD. Mockeyi Mill. Temeside. 
Ludlow Shropshire SV8 IPO 

V" W i V II 

Qty Code Hem Item Price ToUl I 
01 CfimW" InWlKI 
0? Flj»MI«fc Jovtttdi 

03 Oauttfiol }•} Joy<l«li 
04 Cwmn * Ouidnrwl 2*7 
05 COWDH * Fiifhtimii 
04 Cwi |iSp«Kh uml 

enoso 
• {13*5 
• tat 90 

0 OS 4!> 
• I M f t 
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Subscribe to Computer Magazines 
1985 Special Offer (6 months trial) 

Copies sent by A I IT-MAIL 

- BYTI:-
COMPUTER ANSWERS 
MICROCOMPUTING , 
MICRO DECISION 
MK RO SYSTEMS 
FL-KSONAI COMPUTER WORLD.. 
POPULAR COMPUT1NC. 
SINCLAIR PROGRAMS 
SINCt MR UStRS 

Othrt 
f-Mnipe Coumrtei 

124 
16 
22 
19 
J6 
17 
2) 
16 
I? 

£J2 
27 
Jt 

44 
24 
29 
25 
24 

Read each month up-to-date information. 

Product News, Programming and understand 

more about computers, 

Suoscribe for Yourself or makea GIFT to 

friends. 
Please fill in the coupon and send it to: 

HAULSTLRMM LTD 
Subscription I)epl. 

500Chesham House, 150 Regent Street, London \V1 
Td: 01 -78« 8746—01 -439 6288 

NAME PHONE: 

ADDRESS: 

COUNTRY. 

I «nh 10 MibKritM to the (oBovint m*tuine< 
1 

Enclosed please find a cheque for Total £. 

• Pkw IKL bo* for tin of otSfr magazine, and lxx>l% . 

SPECTRUM+ 
MAGIC 

TimHortnell, the world's best-selling 
author of books on the Sinclair computers, 
hos turned his attention to the Spectrum + 
to produce three major works. 

SPECTRUM+ LOGO. Just type this program in, ond you'll 
hove LOGO graphics running instantly on your Spectrum + or 
Spectrum. No need to buy the language. Comes with 
complete tutorial on L O G O graphics. Book contains full 
program and tutorial, £2.99 (ISBN 0 907563 65 2). 

EXPLORING ARTIFICIAL INTELLIGENCE O N YOUR 
SPECTRUM+. Study the fascinating world of Artificial 
Intelligence, as you demonstrate mony of its exciting 
discoveries with the eight programs in this book. The Computer 
Bookshelf section of The Bookseller called this work "the besl 
book on Al I have ever seen". £6.95 (ISBN 0 947695 05 2) 

A S T O U N D I N G A R C A D E G A M E S O N YOURSPECTRUM + . 
Four greol arcade games in this special 32-page edition of 
Kwik-Bytes. Just £1.25 (ISBN 0 907563 70 8) 

Available from good book and computer shops, or 
(post free) from: 

I n t e r f a c e P u b l i c a t i o n s L t d . , D e p t . OTYC, 
9/11 K e n s i n g t o n H i g h S t r e e t , 
L o n d o n W 8 5 N P 

(UKTrade: W H S Distributors) 

Onterftace 
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ADD-ON 
EXTRA 
XK Spectrum 
Spectrum 48K 
Television Services 
£20.95 
The XK is available as a kit 

add-on or lifted to your 

Spectrum for £5 extra. 

What it does is hack the 

Spectrum's memory up into 

two 32K pages. It also 

allows you to add up to 128 

external pages, each up to 

32K, onto your machine. 

Each page of Ram can 

have a program running in 

it. and have a separate 

screen window dedicated 

to messages generated by 

that program. 

One major problem is 

that most ot the more 

complex games such as 

Allen 8 and Lords of 

Midnight won't run on an 

XK Spectrum, and being a 

solderedin modification, 

you can't quickly change 

back. 

Max am 
Amstrad CPC-464 
Arnor Ltd. 
£59.90 
Arnor have come to the 

serious CPC-464 owner's 

aid with a comprehensive 

piece of hardware con-

taining an assembler/dis-

assembler/editor. 

The small board plugs 

into the Amstrad so that 

most of the circuit board 

disappears Inside the 

computer under the 

existing PCB. It provides 

an expansion bus 

extension and a slot for 

further Rom boards. You 

also get a 50-page manual 

which explains the use of 

the Rom-based assembler 

and the commands 

available. 

Calling the assembler is 

done from Basic using 

extended commands . 

Arithmetic operators and 

labels are supported and 

parameters can be passed 

from Basic to the code and 

back. 

The RST command Is 

mentioned only rather 

briefly in the provisional 

manual provided. As this 

controls breakpoints. This 

could have done with more 

explanation and examples. 

Aside from this rather 

minor quibble, this looks 

tike a product no serious 

Amstrad user can afford to 

be without. 

HAR 
Quick Disk 
• Various 
• Disc drive 
• Triton 
m£i29 
THE QUICK Disk is designed as a 

cheap alternative to (loppy disc 

drives, with only a slight reduction in 

performance. 

There are three versions, 

Spectrum, Commodore 6-t and MSX 

available, each priced at £129 with 

100K. 3in discs available at £1.99. 

The hardware consists of the disc 

drive and an interfact box which 

plugs into the rear expansion 

socket of the computer. The 

performance of the drives is only 

marginally slower than normal disc 

drives. 

A file takes a minimum of one 

sector and there are 20 by 2558 byte 

sectors per side, providing a 

maximum of 20 files/programs per 

side. Data files may be transferred 

between the three types of computers 

using the discs. 

The drive repositions itself al its 

start position after every operation; 

this adds a further three to four 

seconds before the next disc access 

can be made, but docs leave the head 

out of harms way and the data safe. 

The quick disks overall arc slightly 

quicker than the Spectrum Micro-

drives and appear to be reliable. 

Command format is simpler than 

Microdrive, but only just. As the 

quick disk built in software does not 

take up any additional space in 

memory, most software can be 

converted to run on the quick disk 

very easily using the conversion 

program provided in the manual. 

There arc a few problems with the 

Spectrum version — the only printer 

that can plug in dircctly is the 

obsolete ZX Printer, the Alphacom 

J2 docs not work from the rear of 

interface. Interface 1 cannot be 

connectcd which loses the RS-232 

port and modem facilities although a 

standard Centronics adaptor does 

work. 

The MSX and Commodore 

versions do not have to sell against 

competitively priccd products and 

appear to be good value for money, 

the Spectrum version needs tidying 

up to produce a viable alternative to 

Microdrive* and stringy floppies. 

QCOM 
• QL 
• Communications 
UOEL 
• £200 

BLOODIED BL-T unbowed by the 

demise of Prism and Oric, OEL oncc 

again sally forth into ihe world of 

microcommunications. Oncc again 

they have teamed up with Scicon to 

produce a formidable product for a 

Sinclair machine. The hardware 

Triton Quick Disk 

consists of three units: QCON, 

QCALL and QMOD. All three units 

come in QL livers' and styling and 

slack one upon the other. 

The unfonunatcly named QCON 

is the guts of ihc system. It plugs into 

serial Interface 2. It uses the TI 7000 

single chip micro and controls 

protocols, baud rates, recei%*ing and 

sending data. This can be plugged 

into a standard modem with an 

RS-212 interface, or another QCON 

on another Ql . IO provide short-

distance communications. 

This, bought separately, would 

cost you £75.95 and comes with all 

the Scicon software. QMOD is an 

autodial, autoanswer unit which, at 

£79.95, might seem an expensive 

luxury to the hobbicst, but will make 

a big impact with the business user. 

QCALL is a standard OEL V2I 

modem at a standard OEL price of 

£49.95. The hardware is only half 

the story. What makes this product 

worih a second look is ihc software. 

You get some idea when they tell you 

they only have room for one Prestcl 

frame at a lime in memory, the rest is 

filled up by the software! 

The computer can be used as 

cither a Viewdata terminal or as a 

VT100 terminal emulator, even 

down to simulating the numeric 

keypad. These models can cither be 

accessed via a series of menus or the 

confident can just use command 

words. 

Using Prcstcl is simple in as far>is 

using Prestel is ever simple. The M 

and * commands use the Enter and I 

keys. While on line, frames can be 

saved, loaded, printed either in text 

only — i.e., fast — or a full graphics 

scrccndump with shading is available 

which takes a few minutes. The 

phone book you load on booting the 

software can contain up to 50 named 

pages. Each entry on a page is given 

its own number and prompt string, 

so oncc you're through, logging-on is 

automatic. 

The filing commands, again 

available when on line arc very 

comprehensive, indeed they 

represent a major improvement on 

QIX5S, with the sort of facilities you 

would associate with a proper DPS. 

Data on Microdrive can be encryptcd 

and, if necessary, this encrypted 

version can be transmuted, with the 

encryption code sent by some other 

means. 

A command sequence can also be 

saved on Microdrive. This allows the 

user to, for instance, write a message 

for a Tdccom Gold mailbox, run his 

mailbox program and then walk away 

and let the computer get on with it, 

even using delayed send to send it 

white he's asleep! 

User-to-Uscr comms works very 

smoothly. Although 1200 half 

duplex, time sharing between both 

ends means it appears full duplex. 

Both message and file transfer is 

possible, with checksums sent and 

cchocd in the latter case. Of course, 

this unique protocol means a QCOM 

user won't be able to talk to anyone 

else, even should they wish to 

converse with such mere mortals in 

the Spectrum and BBC world. 

For the business user, the simple 

menus and the ruggedncss of the 

software won't leave him with a 

crashed program and a big phone 

bill. The hobbicst will revel in the 

numerous clever facilities, and it 

might even find a market as a cheap 

alternative to buying a VT100 

terminal lor mainframe users. 
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4Pitstop W is here. 

And with it comes all the thrills, spills 

ond nerve-jangling action of competitive motor racing. 

But there's much more to 'Pitstop II' 

than just foot down, flat out and hope for the best 

Because 'Pitstop W demands fast thinking 

as well as fast driving. 

You've got to watch your tyres; watch your fuel; 

watch that car coming up behind. 

You've got to decide whether you can afford to make a pit stop. 

Or whether you can afford not to. 

With 'Pitstop A' you not only drive your race, 

you plan it as well. 

And the pressure's really on. 

If you think you've got action games licked, 

try a few laps with 'Pitstop W. 

You may have to think again. 

Also out now on Epyx: 
IMPOSSIBLE MISSION • PITSTOP I 

BREAKDANCE • TEMPLE OF APSHAI 
SILICON WARRIOR • JUMPMAN 

DRAGONRIDERS OF PERN • LUNAR OUTPOST 
Plus new releases: 

STAHFIREAND FIRE ONE - MURDER BY THE DOZEN 

^vJiUble from all good software outlets. Authorised dealers order from: 

The Software Sales Service. Tel: 01-636 6433/4. CBS Computer Software, 
Ash brook House, 3-5 Rathbone Place, London W1. 

CBS 
ELECTRONICS 

SOFTWARE 

FOR COMMODORE 64 

COMPUTER SOf TWARt 



' 7 >7/' 

• AMSTRAD • SPECTRUM • COMMODORE 64 * BBC B • ELECTRON • 

Price £6.95 Trade and Credit Card orders: Telephone (0734) 591678 

INCENTIVE, 54 London Street, Reading RG1 4SQ 
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* * * * * Best of its type 

* * * * Very good 

* * * G o o d 

* * Average 

* Below par 

Moon Cresta 
ZX spectrum 
£6.95 
Shoot 'em-up 
Incentive 
* * * 

The Nichib i tsu arcade 

classic, with an opportun i ty 

to win your own ded icated 

Moon Cresta mach ine . You 

blast away and score 

bonus po ints by dock ing 

successful ly with the 

mother ship. 

Stay Kool 
ZX Spectrum 
£6.95 
Arcade adventure 
Bug-Byte 
* * 

Everyone raved about 

Manic Miner but what Bug-

Byte seem to have 

forgotten is you must put 

s ome oomph into the 

graphics if you want to get 

away with this sort of 

thing. Silly jokes about 

pol ice boxes and doctors 

are not enough . 

Caveman 
Capers 
BBC Micro 
£7.95 
Moon buggy derivative 
Icon 
* * 

Nice to see s o m e g a m e s 

for the BBC Micro after all 

this t ime. Your caveman 

rides o n the back of a 

perambulat ing p latypus. 

You mus t j u m p ho les in the 

ground but avoid do ing this 

when a low-flying bird Is 

around. 

Pole Position 
CBM 64 
£9.95 
Road Race 
US Gold 
* * * * 

The archetypal road-race 

game for your 64. It's all 

here, pract ice round, 

qual i fying round, racing 

against other vehicles. 

Only carp is the under-use 

of CBM 64 sound facilities. 

SOFT 
Formula One 
• ZX Spectrum 
• Management game 
WiCRL ' 
• £7.95 

* * * * 

FOOTBALL MANAGER with racing 

cars. Fabri, De Angelis, De Cesaris, 

Piquet — you can hire them all 

provided they haven't already been 

bought up by your Spectrum. You 

can load up previous games, enabling 

you to continue a tournament over a 

long period of time, you can use a 

Kempston joystick and from one to 

six people can play at a time. There 

are five levels of play depending on 

whether you are a novice, junior, 

average, good or ex pen manager. 

The six teams the players can 

manage include Brabham, Ferrari, 

Lotus, Williams, McLaren and 

Renault. You can also choose to be a 

driver — the ability to add new 

games in is a good one: stops the 

game getting out of date. After this 

you can select a sponsor, Saudia or 

Denim or whatever. 

Now down to the nitty gritty — 

choosing your driver and then out-

fitting the car. Allotted a sum — 

depending on your sponsors — 

usually around £650,000, you can 

improve the driver, chassis, engine 

and pit crew. The more money you 

spend on your pit crew the faster 

they move in the pits. This is crucial, 

bccause although the race itself is 

randomly generated by the micro in 

the style of Addictive Games' 

Football Manager, you control tyre 

changes and adjustments by steering 

your man around the screen. 

The graphics are functional rather 

than brilliant — but the heads of the 

crowd turn to watch the cars and the 

Goodyear airship moves majestically 

across the screen. After the race you 

arc shown who won and how they're 

doing in the championship stakes. 

Other interactive elements of the 

game include deciding what sort of 

tyres to use, dependent on weather 

conditions, and when to go into the 

pits. Simple, enjoyable, no doubt 

socially divisive with six people 

fighting to get at the controls of one 

Spectrum. 

Paul Bond 

Sam Stoat 
Safebreaker 
• Spectrum 48K 
• Arcade adventure 
• Gremlin Graphics 
m £6 95 
* * * 

THE LATEST character to emerge 

from the warren of the Gremlin 

Gang, Sam Stoat would appear to be 

as guilty as Monty was innocent. 

Intent on stealing a very valuable 

diamond he braves bouncing bed-

springs, runaway pool balls, nasty 

green bottles, pogo gnomes and 

deadly gnomcmobilcs in his quest. 

Rather like Statcsoft's Icicle 

Works, you get four main scenarios 

to choose from. Sam prowls about in 

the dark below four houses ranging 

from easy to hard. Press the fire 

button and pop goes the stoat — 

you're in the house of your choice. 

The basic scheme of the game is to 

locate the explosive bomb and match 

— ihen you can blow ihc safe. 

Having grabbed the diamond and 

whatever other jewellery may be 

lying around in the house, you can 

then move on. Each house contains 

20 screens including the vital bottle 

of stoat elixir ihat boosts Sam's blood 

level — shown graphically in the 

form of a syringe at the bottom left 

hand side of the screen. At the top is 

shown high-score and how much 

money you personally have gainad 

ill-gottenly. 

The maximum score attainable is, 

we are assured, £64,384. This is not 

a game that I personally would go 

wild over. When all's said and done, 

it has to be remembered that ihc four 

houses with 20 screens arc just the 

same house with different levels of 

difficulty. Some nicc graphical pos-

sibilities are hinted at, but Gremlin 

have a little way to go yet if they 

want to mutate into something 

bigger and meaner. Keep trying 

though, tads. 

Paul Bond 

Icicle Works 

Icicle Works 
• Spectrum 48K 
• Boulderdash clone 
• Statesott 
• £6.95 
* * * 

Dlt> THE ELECTRO-MTIMP band name 

themselves after the game or vice 

versa? We may never know. Never-

theless, Icicle Works is a taxing and 

exciting game which bears many 

hereditary traits of Statcsoft's earlier 

big hit, Boulderdash, for the 

Commodore 64. 

The similarity lies in tne snow-

balls. You dash around the screen, 

clearing paths and collecting pans of 

objects. If a bunch of snowballs falls 

on your head, you lose a life. 

There are lour main screens apart 

from the entry screen. This last is 

quite simple. You just saunter down 

from the top of the screen, grab a 

two-part key and dccide which set of 

stairs you arc going to go down. 

In the first set you assemble a jet 

fighter and release a stream of water. 

(continued on page 41) 
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HUNTER 
THE OFFICIAL HOME VERSION OF 
BALLY MIDWAY'S ARCADE HIT 
• You control the turbo charged race 
car/hydro spy boat. 
• You control a deadly arsenal of 
missiles, machine guns, oil slicks and 
smoke screens. 
• Sophisticated spy-challenging 
graphics. 

1 
*• • 

• S - X J 

6\ 
COMMODORE CASSETTE ^ 
9 95 • DISK ™ 
12 95 
SPECTRUM 

Exclusive manufacturers for 7 95 
Jule and trade 

. The Parkwav IndusT Birminaham B 7 4 L Y 7 : 021-359 3020. Telex: 337268. 
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Star* 
chart 
Mama Llama 
CBM 64 
£7.50 
Arcade adventure 
Llamasoft 
* * 

Ingenious 10 by 10 rotating 

grid enables you to select 

from five scenarios in 

which you protect Mama 

Llama and her two babes 

voyaging through the 

cosmos. You can place 

retrogenesis and 

antigenesis devices into 

areas of the game to block 

attacks for you. This is an 

irritating game to play — 

games for purists are all 

very well but we at YC feel 

Jeff 's getting too involved 

In his own head. 

Frankie 2000 
BBC Micro 
£7.95 
Fantastic voyage 
Icon 
it * * 
Right-hand side shows X-

ray view of human body, 

indicating where your 

min isub is in the 

bloodstream. Left-hand 

side is the arcade act ion as 

you journey through the 

trachea, etc., shoot ing 

germs. In the left lung you 

encounter cigarette ends ! 

Berks 
Commodore C-16 and 
Plus 4 
£6.95 
Robotronesque 
CRL 
* * • 

More genocide. Tool 

around shoot ing at 

pathetic robot Berks 

edging their way round a 

total of 32 randomly 

generated maze screens. 

Paralyse the f lashing 

d iamonds that threaten to 

crush you. And serve you 

right. 

Major Blink 
Commodore 16 & Plus 4 
£6.95 
Painter 
CRL 
* * 

Major Blink is the creator 

of the Berks. He is 

harassed by "bears " and 

drones who try to stop him 

painting the blocks on the 

screen. A competent 

Implementat ion of this old 

favourite. 

(continued from page 39) 

On the second set you build a railway 

engine while moving around a maze; 

in the third you attempt to destroy 

volatile puffins by dropping 

snowballs on them; on the fourth you 

assemble a ghetto blaster. 

The modus operandi on the last 

screen is the most ingenious of all. 

The screen displays a central line of 

mystery boxes. You knock snowballs 

down on to them. When you clear a 

path underneath segments of the 

ghetto blaster fall from the boxes. 

You then sweep back and collect the 

parts. As with the engine and the jet 

what you arc building is gradually 

displayed on the right-hand side of 

the screen. Once you have built the 

radio you start collecting bonus 

points — but only if you collect the 

individual letters B-O-N-U-S in the 

correct order. 

Each of the four main screens has 

exit doors which you use to pass 

through into ever more mind-

boggling levels. You have to get 

through cach part of the game in a 

certain time — too little time! — this 

one should appeal to the Chinese 

puzzle mentality. 

Paul Bond 

Bug-eyes 
• Icon 
• Arcade adventure 
• Spectrum 48K 
• £6.95 
* * * 

X.VA BANE ASS RUl-f O K . We l l , o f 

course it's not OK sincc they intend 

to wipe out all intelligent life and 

have the universe to themselves. The 

dummies have invaded eanh in a 

giant starship disguised as a 

meteorite. Your job is to penetrate 

down through the 10 levels of the 

ship and destroy its power generator. 

Well-implemented graphics and a 

sense of humour make this game 

worthy of comparison with games in 

the style of Manic Miner. The big-

nosed gliding ogre, the terrible 

twisting thingics, the wigglcrs and 

Big Jake all combine to despatch you 

with a despanng little squeak — all 

the more pathetic because of the 

Spectrum's not-wonderful sound 

capacity. 

On the first screen you encounter 

the stamping stompcrs, a fiendish 

arrangement of ascending and 

descending plungers which make it a 

little like trying to walk through an 

internal combustion engine. Your 

little spaceman can only walk 

forwards or back, no jctpacking. 

Timing is of the essence. On most 

scrccns it is worth finding a place to 

ponder on how to scramble through 

the next set of obstacles. 

When you fall through into the 

second screen you face the blinking 

bouncers. You also have a problem 

with disappearing bridges. The 

combinations of problems seem to 

grow increasingly more complex as 

you approach the base of cach screen. 

You might miss the bouncers just to 

find yourself plummetting onto 

SOFTWi 

needle sharp rocks from a non-

existent bridge. 

Lazcr phazer blazers, the third 

scrccn, is really two screens in one, 

There are three layers of ray guns 

then you have to work through a 

cavern of spiders casually reeling and 

unreeling from the roof on their 

grisly gossamer threads. 

Icon may not be a prominent name 

now, but with quality tike this they 

soon will be. 

Paul Bond 

Colossus 
Chess 3.0 
• Atari 
• Chess game 
• English Software 
U£9.95 
* * * 

Is THIS THE greatest chess program 

on a micro? According to the hand-

book, Mart in Bryant's Atari 

conversion of his Commodore 2.0 

original thrashed 21 other programs 

mostly by 16-0. That includes 

Odesta's Chess 7.0 — Apple/Atari — 

based on a former World Champion 

program. White Knight II - BBC -

it beat 13-3, Sargon III 10-6, and the 

excellent Parker Bros Chess — Atari, 

IBM PC — written by David Levy's 

Intelligent Software (Cyrus IS) — by 

12-4. The list docs not, however, 

include Psion's 3-D Chess on the 

Sinclair QL. 

I tested it against the Parker 

can ridge and it confirmed its form. 

When it plays in Tournament mode. 

— one of the six available — it claims 

an ELO rating of 1800 and gives 

moderate club players like me a 

challenging game. There are easier 

modes for beginners, plus Infinite 

and Problem modes for corre-

spondence chess — chcatl — etc. 

The graphics are legible without 

being showy. Move entry is simple, 

by either typing them in (e2-e4) or 

using the cursor keys. Pressing the 

space-bar toggles between the game 

board and a separate screen which 

lists the moves, shows the time on 

cach player's clock, position and 

material rating and the program's 

latest thoughts. 

Colossus also offers most of the 

other features you might want, 

including back-step, save and load 

game, and replay. You can even 

adjust the weight according to which 

positions arc assessed, as like most 

programs Colossus will swap a small 

amount of material for a large 

positional inferiority. 

The only major flaw is the 

handbook, which is almost illegible 

— black dot-matrix type on red paper 

— and has a cover of almost 

unsurpassed cmbarrassingncss. 

Atari chess enthusiasts have a 

number of options — Sargon, Chess 

7.0, David Kittinger's 3-D Mychcss, 

Parker Bros Chess — but cxccpt for 

the awful Atari Chess cartridge, they 

arc all at American prices, i.e., very 

expensive. The fact that this is 

British, probably better and third to 

a fifth of the price makes it a best buy 

on cither (ape or disc. Highly 

recommended. 

Jack Schofield 

(continued on page 43) 
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With Quest the QL 
really means business 
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Quest's Executive series of quality 
peripherals and software for the Sinclair QL 
allows the business and serious home user to 
fully realise the full potential of the most 
exciting computer of the 80's. 

Post the coupon below to obtain details 
of a wide range of Quest Executive products 
including: 

| • CP/M 68K 
• Business Accounting Software 
• Floppy and Winchester Disk Drives 
• Memory Expansion Boards 
• Monitors 

^ ^ •Printers 
• Consumables 
Telephone Sales Desk 04215 66488 

1 ivm is .i rrtitslcfcd tntrtmurk «>t ihijn.ii ftps-
Q ^ ^ ^ B * Ql is I Irtjr-lif I'J itjOtin.irK of$l(Kl.»it Rtwrcti 

CP/M68K I 

or direct from 
Sincl.-iirftesMrcn Ltd.. 
C,irr.5er1ey»0276) 68311 

• DtsK Drive 

<5> 

i m n 

. r ' ( 

Please send me details of the Quest Executive Series 

Name Tel. No. 
Address My QL Serial Number 

_ is 
Position YCl 
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Star* 
chart 
Android 1 
CPC 464 
Vortex 
Shoot-em-up 
£7.95 
* * 

Vortex made a name tor 

themselves with TLL and 

Cyclone. They might have 

done better to bring out 

conversions of those 

games rather than this 

rather tedious game. 

Primitive graphics 

combined with naff sound 

effects and unoriginal 

material make this possibly 

their worst release to date. 

You have to get to the 

reactor core before it blows 

up. To do this, you shoot 

your way through walls, go 

through mazes. s ideways 

scrolling and plan views. 

Naturally there are mutants 

to blast out of the way. 

Don Juan 
Oric/Atmos 
No Man's Land 
Adventure 
£8.50 • * 

Perhaps It was inevitable 

that sooner or later this 

French software house 

would turn to the national 

obsession — I'amour. 

Given a choice of a number 

of young ladies to attempt 

to seduce, of varying 

coyness, you must seek to 

entice them into your little 

love nest by entering the 

right keyword at the right 

time. Some nice 

humourous touches; might 

provide some 

entertainment when 

inebriated. 

Rocketball 
C64 
IJK 
Sport Simulation 
£6.95 
• • * 

"This was never meant to 

be a g ame" in case you 

hadn't guessed this is 

Rollerball, hailed at the 

t ime as a grotesquely 

violent film IJK have 

removed all the blood and 

gore, and discover 

underneath a pretty trivial 

sort of game. Not bad as 

sport s imulat ion goes, but I 

don't think International 

Football will be knocked 

off its perch by this one. 

(continued from page 41) 

Banjax 
• BBC 
• Robico Software 
• Arcade Adventure 
M£9.95 
* * * 

BANJAX IS one of those games that is 

enjoyable to play even though you do 

not get very far with it. Despite 

having been given some tips by 

Robico (his reviewer was only able to 

explore less than a quarter of the 

game's 240 locations, but liked what 

he saw: pleasant landscapes, smooth 

animation, and just enough threats 

from spiders, blobs and suchlike to 

keep you on your toes. 

It also boasts some of the best 

graphics in a BBC game since Frak. 

Like Frak is uses Mode 1 but varies 

the pallette to give a different four 

colours in each screen. 

Although challenging enough for 

those who seek challenge, the game 

has a pleasingly relaxed quality. As 

the character you control — a bear 

wearing a baseball cap — is unarmed 

you must avoid hostile creatures in 

your path. But if you do not feel up 

to dodging them you can leave the 

room. And when you return they are 

usually gone. 

Some rooms, however, are blocked 

by gargoytes and guards. To gain 

access more energetic adventures will 

need to collect an assortment of 

objects. They will also have to map 

the territory thoroughly if they are to 

achieve the goal of the game and 

reach the Inner Sanctum of the 

Golden Temple. 

Simon Beesley 

Tempest 

Tempest 
UBBC 
• Superior Software 
• Arcade Classic 
• f9.95 
* * * 
IN MIS excellent survey of the arcades, 

Invasion of I he Space Invaders Martin 

Amis calls Tempest the most abstract 

of all arcade games. The player is in 

charge of a claw which patrols the 

rim of a grid, a cobweb-like shape 

with lanes converging on a hub. 

Out of the hub come a variety of 

what can only be described as 

animated geometrical figures — 

spikes, diamonds, stars, and so on. 

The player's task is to contain them 

— with the aid of a blaster or, as a last 

resort, a super zappcr. 

This version, translated to the 

SOFTWi 

eanja* 
BBC with Atari's approval, is the 

first to appear on a home computer. 

In its arcade form the use of sharp 

vector graphics creates a spectacular 

display as the various shapes cart-

wheel outwards and then flip along 

the rim. But much of the game's 

impact is lost with pixel graphics: 

lines look too jagged at this 

resolution. 

Nonetheless Tempest is a 

sufficiently original game to be 

worth playing however it is 

implemented. As far as possible 

Superior Software have recreated its 

features faithfully, with nine 

dilferent grids, 255 levels, and, 

although rather fuzzy, fast-moving 

graphics. 

Simon Beesley 

Flyer Fox 
• Commodore 64 
• Flight emulator 
• Tymac 
• £9.95 
* • * 

A NICE SIMPLE stick and string air 

combat emulator, spoilt somewhat by 

the premise that Mig fighters feel the 

need to shoot down civilian airliners 

in international airspace. They only 

do it in Soviet airspace. You are 

piloting a fighter in escort of a 

passenger jet. The screen display-

gives you radar on the left, compass 

on the right, artificial horizon in the 

centre plus showing altitude, fuel 

and score. Messages arc also flashed 

up on the altitude reading to inform 

you when you arc at the same 

altitude as the jetliner and also to 

Flyer Fox 

warn you of imminent contact with 

hostile aircraft. 

The view from the cockpit shows a 

flat plain criss-crossed by straight 

lines to form a geometrical grid. This 

stretches away convincingly to 

mountains in the distance. When the 

game starts you are automatically 

elevated to the same height as the air-

liner you are defending. 

You can't gel any higher than the 

airliner. It always flies at your service 

ceiling. 

Just before the attack the computer 

speaks — no add-ons required — and 

says "Mayday". It says other things 

at other times, all of them 

unintelligible. 

All in all, good graphics, gripping 

combat action, garbled speech 

synthesis, all combine to make a 

tense and enthralling game. 

Paul Bond 

Dragon Tore 

Dragon Tore 
• Spectrum 48K 
• Arcade adventure 
• Hewson Consultants 
• £7.95 
* * * 
MAROC is back. So what? Well, this 

is the entity who vanquished the 

Lord of Chaos and banished him 

from his earthly realm — a neat thing 

to mention in job applications. 

Afficionados of Hewson's Avalon 

w i l l r e m e m b e r h i m ; more 

impor tant ly , they wil l have 

experienced the lateral thinking 

necessary to get things done in this 

program. Hardly anyone docs any-

thing for themselves; Maroc kicks off 

by projecting his soul — not one of 

the more manoeuvrable souls I may 

(continued on page 45) 
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of a new beginnin 
for your Spectrum 

Introducing Discovery I - quite simply the most 
advanced and comprehensive disc drive unit yet 

developed for the Spectrum and Spectrum + 
computers. 

Discovery is the breakthrough in design, performance 
and price which promises to make other Spectrum 

solutions obsolete. Just look at its advanced features: 

• The very latest 3 x/z inch disc drive unit 
• Peripheral through connector • Parallel printer port 

• Joystick interface • Video monitor port 
• On-board power supply 

• 
Opus 

m • 

m i 

" 

u rb B rcom u v g ^ w i 

But the biggest discovery of all is the price - just £199.9? 
Upgrading (o a dual-drive system is simple with the AVAILABLE FREE 
'Discovery +' upgrade package - £B9.95, or choosea Memorex disc twin-pack + five free discount 
purpose-built twin-drive unit, 'Discovers- 2' - vouchers. 
£)29.95. 

Further product information is available from 

THE DISCOVERY RANGE m j m h m k 
Available exclusively through larger branches of • "I C BnMiMMMHpSPP 
Boots and supported bv a brand new range of I I I ! H lpmWMl i l |Mt t f f l l 
popular J'/i inch disc software. Wf t ^ rK t ^S f f 1 



Star* 
chart 
A Day in the 
Life 
Micromega 
Spectrum 
£6.95 
* 

One of those twee games 

featuring you-know-who 

(snigger, snigger) a bloke 

with bald head and glasses 

who is (tee-hee) quite 

important in the (ha-ha) 

U.K. computer industry. 

Oh no. oh no it's n o 

good I can't hold back, it's 

Sir Clive and the game has 

really primitive graphics. 

Dukes of 
Hazzard 
Elite 
Spectrum 
£6.95 
* * * 

Them good ol ' boys can 

now Just roll along your 

Spectrum. The screen 

display is excellent and the 

game is rather more 

playable than some of 

Elite's previous offerings. 

Up to now the 

company 's main 

achievement has been the 

holographic label on the 

outs ide of the cassette. 

The Duke boys have to 

make it to the start line of 

the road race but 

helicopters. Hell's Angels, 

and of course, Boss Hog, 

all conspire against them. 

They drive along the 

motorway chang ing lanes 

and chucking bombs at on-

coming vehicles. More fun 

than a traffic iam. 

Pacmania 
C-16 
Pacmanesque 
Mr Chips Software 
£5.99 
* * * 

The old arcade classic 

revisited on the 

Commodore 16. 

Aff lcianados of Acorn 

Snapper or other more 

traditional implementat ions 

of the Atari original will 

probably find themselves 

shocked and s tunned by 

this version. 

The ghosts are 

completely anarchic, they 

hold to no known norm of 

civilised behaviour, 

recovering almost 

instantaneously. 

(continued from page 43) 
say — but quite a lot of Maroc's 

soul's work is done for him by a 

servant creature. 

To move, you get the arrow point-

ing to move. Press the fire button 

onec and the scroll changes to show 

the move you have selected and how 

many more uses of it you have left. 

"Project they soul" hints the scroll. 

In the style of Gargoyle's Tir Na 

Nog, you have to move around on 

pathways. 

To access the servant, you scroll as 

before and press the fire button 

twice. A small will-o'-the-wisp 

appears which you control with the 

joystick instead of Maroc. 

The graphics are rough — 

scrolling, sacrificing smoothness for 

colour, so sometimes irritating to the 

eyes. But I am sure that the actual 

mechanics of the game will prove an 

irresistible addictive factor to 

adventure fanatics. 

Paul Bond 

Body Works 
• Spectrum 
• Genesis Productions 
• Educational 
U £14 95 
* * * * 

Is THERE a doctor in the software 

house? Yes, there is, and it's Dr 

Jonathan Miller, star of stage, screen 

and operating theatre. I f you don't 

remember Beyond the Fringe you 

may remember the mammoth 

documentary called The Body in 

Question. 

The program in question is based 

on the pop-up book The Human 

Body, also published by Genesis 

Productions, a new company 

specialising in books and computer 

software. Consultant physician 

David JefTerys also worked on the 

project and one suspects a lot of the 

real slog was done by Five Ways 

Software's Andrew Rutherford 

(graphics), and Roger Moffat (code). 

The program takes you on a trip 

round your body, dealing with cells, 

digestion, respiration, circulation, 

nerves, and muscles culminating in a 

marathon run simulation. 

Interaction is the name of the 

game. Apart from pushing the space 

bar to animate each function, you can 

key in your own data. So you can 

choose between fats, proteins and 

carbohydraies in the digestion 

program. 

It's not a biology revision program 

— it doesn't claim to be. 

What it is, is an informative and 

interesting way of putting ideas 

together for yourself. 

The final program in the suite, 

Marathon, is like a flight simular for 

the human body. Running eight 

times faster than real time, the 

simulation allows you to enter a 

course from 5-26 miles. 

The body monitors displayed on 

the screen in the form of black 

graphs include heart rate and output, 

stroke volume, temperature and 

lactate. 

Paul Bond 

SOFTWi 

Body 

Shadowfire 
• CBM/Spectrum 
• Beyond 
• Adventure 
M£9.95 
* * * * 

IN THIS ADVENTURE your quest is to 

transpon your crack and deadly — 

why can't they be bungling and 

harmless for a change — team onto 

the enemy spaceship. Once there, 

you have to fight your way through 

the corridors to rescue Ambassador 

Kryxix 

All this in 100 minutes of real lime 

before the Ambassador cracks under 

interogation and tells the bad guys 

Prince Phillip's Prestel mailbox 

number. There arc six members of 

your pany, each of which have 

particular strengths and weaknesses. 

There are various characters around 

to fight off, doors to open and thing* 

like the self destruction mechanism 

of the ship left lying around. 

Lee Paddon 

Super Huey 
• Spectrum 
• Cosmi/U.S. Gold 
• Simulator 
• £11.95 
* * * * 

THE GAME goes out of its way to take 

you gradually through each learning 

stage till you gain mastery of your 

"flying gearbox". There's plenty of 

clear instruction in the manual, 

including a step-by-step guide on 

how to get into the air, no mean fcatt 

Once up there your friendly 

computer will provide you with 

handy hints on how to stay there. 

Once you think you've got the 

controls sussed, you're ready to 

proceed onward. 

Lee Paddon 

-T Uftlj •r* 

V t v * 
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Spitfire 40 

Spitfire 40 
• Commodore 64 
• Mirrorsoft 
• Simulator 
• £9.95 
* * * * * 

THERE ARE three display's — the 

traditional out-of-cockpit, the 

obligatory map, and a superb 

reproduction of the Spitfire instru-

ment panel which takes Commodore 

graphics to new heights. Not 

combining the instruments with the 

forward view has two advantages, 

better instruments and a better view 

from the cockpit. 

Three game modes are included: 

practice, combat practice and 

combat. 

Lee Paddon 
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r 
Cmikl YQU git a 

> Addictive launch STRINGER < 
Reporter Extraordinaire in The Hotel Caper' 

r STRINGER is an arcade adventure game m which you are a press photographer tor the 
Daily Blurb set the task ol snatching a shot of a Film Star. Potty Platinum in an hotel 
To hinder your attempts your camera, flashbulb, press pass and the key to the lady s 

room have been hidden in the hold and these items have to be recovered bekxe the all 
important shot can be taken To add to youi troubles the hotel start are bent on catching 

• you before you reach your goal and your Editor has set you a stnct deadline 
lor the completion of the task 
The game has 5 skin levels and 10 screens ol increasing difficulty it is tanmirstngiy playable, 

graphically excellent and. ot course Addictive1 Available Commodore 64 E6 96 

ALSO AVAILABLE 
Football Manage* . n a W T n u O M C 
AvadaWrk* Sfwciium xo ya 
Commodore 64 17 9S Amsliad CPC 64 
C79*. 0BCBC79S E lection C7 95 
One I Almo»r79S DtagonCSVS 

VC70CS9S /X BUS 96 

When you open an 
Addictive Game, there's a 

Software Star 
• c aw ine Kew Tom» halnnrtt <* aaertKn 

It, <*u> and careMiy iiml dnaiay Ptjuiar 
• eOnwy 'MS 

The cm bo kit** Acaorinp 
rtvr* Po&Jjr CoirypufinQ vVoe^v fttntirytMt 
Av*>HO* Spectrum 4«Kt»«S 
C»nwto»Mt'(ft AmiimJCCCMfTtS 

new world of discovery 
waiting for you. 

To Addictive Games Ltd, 7a Richmond Hill, Bournemouth. Dorset BH26HE 

Please send me 
^ cassolto(s)o1 Stringer for tcomputeri 

| cassette! s) ol Software Star lot |computer) 
• ]cassette(st of Football Manager lor (computer) 
' I enclose cheque postal order for L 
• Please debit my Access card No 

1 . Delete as applicable 
• Name 
• Address 

odictire Postcode 

Access oideis can to WpphornxJ ilw ough on i WO? 1796404 

Tel 

E3 
Addictive Games • 

7a Richmond Hill, Bournemouth BH2 6HE 
Telephone: 0202-296404. 
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The crystal ball 
There's some exciting 

news from those adventure 

writing gen iuses at Level 9. 

Later this year, they plan to 

release the first in a series 

of mega-adventures which 

they say will be as large, 

complex and detailed as 

those publ ished by 

Infocom. And don't worry it 

you haven't got a disc drive 

— they'll a lso be available 

on cassette. Cost is likely 

to be around £15.00. 

Enterprise owners have 

not been overlooked — 

Level 9 adventures can now 

be obtained for this 

machine. 

Other imminent new 

releases from Level 9 

include Red Moon — £6.95 

— and The Worm In 

Paradise — £9.95. 

Amstrad and MSX 

owners can now try 

Melbourne House 's famous 

Hobbit adventure — £14.95 

— for themselves. In 

addition, a reworked 

version of The Hobbit , on 

disc only and for 

Commdore 64, Apple and 

IBM PC owners, is 

available In the UK. The 

new version includes extra 

problems, additional text, 

larger vocabulary, 

enhanced graphics and, for 

the Commodore 64, 

complex mus ic throughout 

the game. 

A helping hand 
Here's a trio of tips for 

Spider-Man devotes: 

Sandman proving a gritty 

problem? 

ROGN EHT G NILI ECOG 

Not getting far up the 

elevator shaft? 

PU OG NEHT UP HS UP 

Madam Web a mystery to 

you? 

OTRE HKSA UOYF IUOY 

ROFS GNIH TNAC SLLI 

WEHS 

Yours in adversity and 

adventure, 

HUGO NORTH. 

Our man with the 
brass lamp and 
the key to a 
thousand 
mysteries sheds 
light on new 
adventure 
programs. Lost? 
Never fear, Hugo 
North is here. 4 

Heroes of 
Karn 

• Spectrum 48K 
m£6.50 
• Interceptor Micros 
HEROES OF KARN is a text and 

graphics adventure that first 

appeared for the Commodore 64. It 

proved to be very popular and has 

now been translated for the 

Spectrum. 

Although the plot and puzzles are 

identical to the 64 version, the 

Spectrum program wins hands down 

in the graphics department, has a 

small edge in the text input contest 

but, naturally enough, loses by a mile 

in the music stakes. 

Unlike the 64 version, not every 

location is depicted graphically but 

those that are included arc 

magnificent. Credit for the superb 

computer artwork goes to Terry 

Greer, as credited by the cassette 

in lay . The pictures appear 

instantaneously and are beautifully 

drawn using colourful high-

resolution graphics. 

The Spectrum's lack of sound 

capability means that the impressive 

music of the 64 version has had to be 

foresworn. However, the input 

parser has been tidied up making the 

acceptance of more complex 

commands much easier to use. 

The plot involves you searching a 

fantasy land for not one but four lost 

heroes. The adventure has a host of 

puzzles, most of which involve 

hitting on what object to use with 

what item. The heroes themselves 

have different capabilities and in 

certain situations can do things that 

you could not do by yourself. It is 

therefore essential that you loeate at 

least one of the lost heroes quite 

quickly. Finding the first lost hero, 

Beren, turns out to be quite easy, 

fortunately. 

A thoroughly enjoyable adventure 

with some of the best graphics on the 

market. 

Grand 
Larceny 

• Commodore 64 
Wi £7.95 
• Melbourne House 
THIS IS THE second of what 

Melbourne House call their "joystick 

adventures". I f you've played Zim 

Sala Bim, their first one of the series, 

then you'll know precisely what they 

mean. The adventure is a combina-

tion of traditional text and scrolling 

graphics. 

The plot involves your recovering 

some secret plans which are about to 

be smuggled out of the country. I f 

the enemy agents believe you are on 

to them, they will stop at nothing lo 

escape. 

You stan the adventure outside a 

large hotel, your first problem being 

to gel inside. The rest of the action 

takes place inside the hotel which 

you can explore by riding in the lift 

or nipping up the fire escape. 

The cassette inlay describes the 

game as having "smooth, arcade style 

graphics" and. "every location 

brilliantly displayed in 3-D". What 

you actually get is a minimally 

animated figure walking in front of 

some quite uninspiring and very two-

dimensional backdrops. 

The figure ambles to the left or 

right in response to the movement of 

your joystick — or by pressing th«f 

"less than" and "greater than" signs 

on your keyboard. The background 

scrolls in the appropriate direction. 

The graphics mostly consist of 

hotel rooms and are simplistic 

stylised representations. Some fairly 

nondescript music plays throughout 

the game — better to turn the volume 

down. 

The bottom pan of the display is 

reserved for text input and output. 

When your character is stationary, 

you can type in the usual son of two 

word command e.g., get knife. The 

program only recognises the first two 

letters of each word so abbreviated 

commands are acceptable. Response 

to your input is instantaneous but 

terse. 

There seems to be a non-fatal bug 

in the program. When you move to 

the extreme left of a floor above 

ground level and type I.ook, the 

description given is not of that loca-

tion but relates to a location on the 

floor above. 

I found Grand Larceny to be quite 

tedious, lacking in interesting 

puzzles and totally devoid of 

atmosphere. However, if you 

enjoyed Zim Sala Bim, chances are 

you might like this one. 

Quest for the 
Holy Joystick 
• Spectrum 48K 
• £4.95 
• Delta 4 Software 
THIS QUILLED text adventure is a 

zany spoof sei around the ZX Micro-

fair. You'll encounter many welt 

known characters and companies 

who bear more than just a passing 

resemblance to famous names from 

the world of computer games and 

adventures. 

The is also a sequel — Return of 

The Joystick — which has graphics 

and includes some extremely funny 

pastiche title screens. 

The games are available by mail 

order (04893 5800) and are sure to 

provide you with many a belly laugh. 
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Meirion Jones 
investigates a 
potentially explosive 
new crime wave 
instigated by that 
master of the keyboards 
— the hacker. 
COMPUTER CRIMINALS will steal at least £1 

billion in Britain this year — that's a Great 

Train Robbery every day in 1985. But unlike 

the train robbers, most of the electronic 

thieves will get away with it and even if they 

are caught, financial institutions are unwilling 

to prosecute because public confidence in 

them might collapse if people knew how easy 

it had been to breach their security. 

In America the problem is worse stilt. 

Computer fraudsters range from high-ranking 

company officials who have invented whole 

communities on magnetic tape to make 

business look as if it's booming — as in the 

multi-million dollar Equity Life insurance 

scandal — to individuals who have re-

suscitated thousands of dead clients in order 

to pay the pensions into their own accounts. 

Interfering with delivery and accounts pro-

grams has also produced spectacular results, 

in one case the disappearance of 200 rerouted 

freight wagons, in another the collection of a 

million dollar's worth of components without 

payment. 

And in the unlikely event of the fraudster 

ending up in jail, white collar criminals don't 

need to dirty their shirts digging tunnels to 

escape, they can always follow the example of 

the Ohio prisoner, who having access as a 

trustee to a terminal in the library simply used 

it to bring forward his release date on the 

computer. 

These are just some of the cases that have 

been discovered and as Brandt Allen, an 

American researcher who helped to publicise 

the problem of computer crime in the early 

1970s writes, "the first time I assembled a set 

of computer fraud cases, I was struck by the 

incompetence of most of the embezzlers who 

had been discovered. Since the computer | 

3 

\ 

/ 

K 

"You never know who's on the end of a 
hacked line. Watch out, there's a computer 
cop about." 

provided such a high degree of fraud 

potential, I wrote at the time, " I can't help 

wondering what the really clever people are 

doing" with the computer. I think the biggest 

computer frauds are still to be revealed." 

All this pales into insignificance with the 

fears of Mr X, a British computer consultant 

who does not wish to be named. So far, most 

computer crime has been the work of profes-

sional criminals or employees who have taken 

advantage of their privileged use of a 

computer. 

The amateur hackers — equipped with 

nothing more than a home computer, modem 

and a quick brain have been more of a 

nuisance than a threat to the big companies. 

Despite the fantasies of films like War Games 

where global thermonuclear war is almost 

initiated by a teenage hacker, the real-life 

exploits have been more usually of the order 

of the diversions of Pepsi-Cola shipments 

across Canada, which the pupils of Dalton 

School, Manhattan, reportedly perpetrated, or 

again in New York crashing a TV network. 

But Mr X believes that all this will change 

in the next couple of years as modems become 

as common as data recorders and 16 and 32 bit 

chips give home micros the capabilities of the 

minicomputers that run companies today. Six 

years ago a powerful VAX 750 mini cost 

£80,000 for a machine with 500K Ram and a 

15 Megabyte hard disc drive. Atari plans to 

ofTer similar kit for less than £2,000 this year 

and companies like Commodore and Sinclair 

will not be far behind. 

Armed with that power, the hackers may 

take some stopping. Mr X believes that if 

something like the mining dispute was to 

happen again organised team of hackers could 

cause power cuts, "you don't need pickets, 

HOW IT ALL BEGAN 
Early computer crimes 
were unsophisticated 
but effective. One simple 
trick, first used in New 
York was to remove the 
blank deposit slips on 
the counters of banks 
and replace them with 
apparently blank slips 
e n c o d e d w i t h t h e 
f raudster 's account 
number. 

When customers filled 
in the slips as they 

deposited money the 
fraudster's account was 
credited — and with a 
carefully timed with-
drawal from the account 
the fraudster could be 
away before anyone 
n o t i c e d t ha t t he i r 
accounts were awry. Pro-
grammers with criminal 
tendencies who found 
t h emse l ve s wr i t i ng 
financial software opted 
for more subtle tricks — 

the so-called Trojan 
Horse, a fragment of 
code buried in a program 
which looked secure 
from the outside but 
which could trigger an 
unscripted diversion of 
funds. 

These became known 
as Time Bombs if they 
were triggered by the 
central processor clock 
and Logic Bombs if they 
were set off by a par-

ticular event which might 
be triggered to suit the 
programmer. Rather than 
these one-off raids some 
villains incorporated 
subtle routines which 
sto le almost Imper-
ceptibly small amounts 
of money at a time — 
rounding up cheques by 
a penny or a cent for 
instance and sending the 
d i f f e rence to their 
accounts — but on a 

l a r g e n u m b e r of 
transactions. 

This Salami technique 
can be very effective in 
large organisations — 
one service transfers 
£27,000,000,000 a day 
across the Atlantic. You 
would only need to divert 
one part in a million to 
m a k e y o u r s e l f a 
millionaire in a matter of 
weeks. 
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you could damage our grid capability — they 

could have brought the country down". He 

also suggests that groups that are opposed to 

deploying nuclear weapons, like the 

Greenham women, might be able to disrupt 

Ministry of Dcfence Systems — although 

Sabine Kurjo, who organises 3nti*war 

computer users in a Peace Network, has never 

heard of any such attempts, '"none of us 

would dream of hacking into military 

computers". 

Government cuts which affect scientists' 

jobs could also be dangerous says Mr X. 

"Ministry of Dcfence people are working on 

systems which can break any computer on 

earth. The government is paying them to do it 

— put a few of them out 

of work , 

MM 

Government spying agencies not only break 

their way into private computers, they some-

times deliberately make the job easier by 

reducing the security of commercial codes. 

In America the National Security Agency 

which runs most of the spy satellites and sur-

veillance interfered with the choice of the 

National Bureau of Standards Data 

Encryption Standard to make sure it was set at 

a level, 56-bit key with 64-bit cryptogram, 

that the NSA could break. Mr X thinks that 

the threat posed to major companies by 

hackers is not just the loss of few percent of 

turnover as with shoplifting but the complete 

destruction of their whole 

organisations. 

not the petty pilfering, or even the major 

pilfering that worries them now. I f you want 

to bring ^own a major company, even IBM, 

all you have to do is modify profit margins." 

Mr X sees a total and unavoidable collapse 

of companies as the hackers are let loose. 

Faced with such apocalyptic predictions it is 

no wonder that Scotland Yard's computer 

crime chief Detective Inspector John Austen 

is calling for a ban on books like the recently 

published Hacktr's Handbook which tells you 

how to set about breaking and entering other 

people's mainframes down your phone line. 

But the book's author, who goes by the 

name Hugo Cornwall on the title page, 

believes that hacking is harmless so long as the 

participants follow a sort of countryside code: 

"Don't manipulate files unless you are sure a 

back-up exists; don't crash operating systems; 

don't lock legitimate users out from access; 

watch who you give information to; if you 

really discover something confidential, keep it 

to yourself." Cornwall also believes that 

"most hackers are not interested in perpetrat-

ing massive frauds. Modifying their personal 

banking, taxation and employee records, or 

inducing one world super power into in-

advertently commencing Armageddon in the 

mistaken belief that another super power is 

about to attack it ." 

Cornwall prefers to think of hackers as the 

pranksters who raided Prince Philip's Prestel 

mailbox and bedevilled every public demon-

stration of Telecom Gold. Despite assurance 

from Telecom that the system was secure. 

Radio @'s Chip Shop presenter Barry 

Norman found his Gold mailbox raided on a 

number of occasions and the first demon-

stration of Telecom Gold on live TV was also 

disrupted by the appearance of a hacker's 

message. • 
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he things that 
dreams are made of... 

ANY 
MICRO 

ontact Sharon O'Brien 
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WIN AN ENTERPRISE 
/ • / / > --

Win 2600 of prizes from 
Enterprise for the best 
idea how to cheat in an 
exam or pull off a scam 
using a computer. Five 
runners wil l each get 
two great books on 
hacking and computer 
crime. 

Enterprise computers is putting 
up its first 128K Ram computer 
together with a printer and 
software to make a fabulous first 
prize. 

Runners-up can brush up their 
cheating with Viking Press's Isaac 
Asimov collection of silicon 
science fiction called Computer 
Crimes and Capers plus... 

COUP LITER CRIMES 
AND CAPERS 
TEN STORIES OF CRIME ANI SUSPENSE 
SET IN TWE HIGH-TECH 
t v l i f l F MODERN COMPUTERS 

:;,ITED Sf ISAAC ASIMOVi 
MARTIN H. 6REENBER6 AND 
CHARLES 6- W A U G H ^ ^ * 

RULES 
• The winner of the competition 

will be the person who, in the 
view of the editor, comes up with 
the most amusing or clever idea 
for a computer cheat or scam. 

• The name of the winner will be 
printed in the August issue of 
Your Computer. 

• All entries must arrive at the Your 
Computer offices by the last 
working day in May 1985. 

• Each person may enter the 
competition only once. 

• Entries to the competition cannot 
be acknowledged. 

• No employees of Business Press 
International or their relatives 
may enter the competition. 

• The decision of the editor is final. 
• No correspondence on the result 

of the compet i t ion will be 
entered into. 

• Business Press International 
assumes no responsibility or 
liability for any complaints 
arising from this competition. 

A » * * 
* 
fii 

m 1 

Ik 'H 

} % t 5 m 

...The Hacker's Handbook by 
Hugo Cornwall reieased by 
Century which might help you 
break into the computers that 
store examination records. 

r 
SS©MBlUiTiER COMPETITION r 

i 
Don't forget to enclose this coupon, or a photocopy of It, when you send 
your idea, which can be written or drawn or both, for cheating in an exam or | 
pulling off a scam with a computer, to Your Computer, Room L221, 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 

Name-

Idea. 

Address. 
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EVERY YEAR the nation is swept by an 

epidemic of exam fever. It begins around 

Easter and reaches its climax in May and 

June. Most of the victims suffer no lasting 

damage, although some do have a relapse 

known as "retakes". Usually, the trouble 

passes as quickly and strangely as it has 

started. 

There is no known cure for the complaint; 

time is the great healer. The only thing the 

victim can do to alleviate the condition is to 

take large preventive doses of revision, 

beginning in mid-winter. In the right doses, 

revision lessens mental tension and ensures 

that there will be no need for the misery of 

retakes. 

Many potential sufferers from exam fever 

will be owners of home computers. Many of 

the large publishing companies are now 

producing revision software for a wide range 

of subjects and machines. Can they help? 

In some cases, almost certainly. Penguin 

Study Software has come up with a scries of 

programs on Shakespeare's plays which shows 

just how much good educational software can 

achieve. 

The programs run on a database containing 

three sections: people, themes and acts. So the 

student can search through each act, or the 

whole play, searching for references to 

particular characters or themes. But much 

more interesting, and useful, is the ability to 

combine a particular character with a theme 

in the search. 

In Julius Caesar, for instance, the program 

lists 17 themes ranging from Alchemy to 

Weeping. Let's say you choose Ambition, 

combining it with the character of Caeser, and 

search through the whole play. The screen 

will display line references — to the Penguin 

edition, of course — and a comment, e.g. 

Pete Connor studies 
revision programs. 
"Look at Act 1 Scene 1 Line 72. Flavius 

expresses fear, later developed by Cassius, 

that Caeser's ambition might plunge Rome 

into dictatorship." Sometimes another 

reference will be given, or a question for the 

user or a suggestion that another theme will 

be worth exploring. 

Thus the program constantly makes the 

user think for himself as well as providing 

information. It's the kind of service a good 

teacher would like to give, but never has the 

time — or perhaps the database — for. 

English Literature lends itself readily to this 

kind of stylish treatment. Other subjects are 

more traditionally presented and are much 

heavier going. French, for instance. You're 

obviously not going to get much guidance on 

your accent from a computer. And, sadly you 

won't get an awful lot of guidance on anything 

else of great value. 

In the Hill MacGibbon/Pan Study Aids 

Software series you get two tapes and the Pan 

Study Aid book in a hefty £14.95 package. 

The program starts ofF with Diagnostic Test 

in which you have to choose the answers from 

an accompanying booklet. On completion you 

get a report showing how you've done. 

The rest of the program is taken up with 

sections on grammer and areas of vocabulary. 

It's pretty simply presented, and will certainly 

ram home all those rules about the agreement 

of past participles etc., but it doesn't really 

seem to provide anything to merit the time 

taken to load ir up. 

With the Longman French program on the 

Spectrum you get only one tape. It contains 

five programs. Two of these — Lexis 1 and 2 

— are pretty dull vocabulary tests. The others 

Below: Collins'gem 

Above: Longman's biology 

test knowledge of verbs and of the geography 

of France. 

The most interesting seemed to be a 

Comprehension program. Here you get a 

choice of six passages which you arc then 

asked questions on. But, in fact, this was little 

more than a memory test like those games 

where you must remember the objects on a 

tray. Instead of asking questions and expect-

ing grammatical answers, the student is 

merely required to reproduce exactly cach 

sentence in the passage. All this is 

accompanied by atrocious "drawings" 

designed to jog the memory. 
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The trouble with language programs is that 

computers just don't understand what they're 

talking about and so can only give a very 

limited number of mechanical and not very 

useful tests. French is one subject where 

you're better off with a book, your notes and a 

teacher. 

Biology at least allows you to use diagrams 

and Longman, Hill MacGibbon, Collins and 

Scisoft programs all rely heavily on them. 

Word games are the other favoured means of 

learning. The Longman package has five 

programs on the one tape. Of these, Skeleton 

is the most fun. It's a word game based on 

hangman in which each correct answer adds 

another bone with its name. 

It's not a terribly original idea, and it hasn't 

really got much to do with the scientific 

method, as the blurb claims. But it is quite 

enjoyable, reinforces the knowledge and 

covers seven topics. The other programs cover 

heredity, food and kingdoms. 

The Pan/Hill MacGibbon offering is 

similar to the French package, beginning with 

"diagnostic tests" and then going on to learn-

ing modules covering most of the topics on an 

'O* Level syllabus. Since it has two tapes it 

covers rather more ground than the Longman 

program. The diagrams are all very clear and 

the program will be useful to the student — 

but not that much more useful than his or her 

own notes. If he or she has got any. 

Collins Revision Software is another 

tape/book package: one tape and the Collins 

Basic Facts on Biology. The first of the four 

programs, Tester, asks you to give the answer 

to definitions from a mixture of topics. Get it 

wrong once and you're given the first letter, 

twice and you're referred to the Basic Facts, a 

third time and you're given the answer. 

The other three programs are all diagram-

based. The first one, for example, offers the 

structure of the flower, structure of the eye, 

kidney tubule, section through a leaf and the 

human digestive system. The exercises consist 

of labelling the parts, with plenty of help 

available if you need it. Again, most of the 

syllabus is covered and the program will be 

useful to the student. A pity, though, that the 

diagrams weren't just a little clearer or 

quicker on the draw. 

Scisoft's Biology is the weakest package 

under review, even though it does proclaim on 

the cover "Approved by teachers". Which 

ones? Where? 

Most of it is multiple choice questions on 

Below: Collins' gem 

various topics. But each section contains only 

20-3p questions, which doesn't really seem 

enough. There is also a diagram program. 

The package doesn't really have enough to 

offer the student in terms of variety or fun. 

Both Longman and Collins offer Computer 

Studies revision software, the Collins once 

more coming in a pack with a Gem Basic 

Facts. 

Longman's tape contains four programs 

covering most of the syllabus. Topics include 

Basic routines, file-handling, logic and low-

level language. This latter is dealt with in the 

program Visicode, which gives you 15 

commands in a low level language and allows 

you to write your own programs. This is a 

particularly useful sction; explanation is clear, 

graphics are good and it's easy to get any help 

you might need. 

Collins's Computer Studies has the same 

format as their Biology; three programs in 

which you must label diagrams and two with 

multiple choice questions. The program 

covers much the same ground as Longman's, 

but is less well organised and therefore not 

quite so useful. It also contains a truly awful 

"game", based around darts. It's supposed to 

be fun, but it isn't. 

Longman's do a Physics program as well, 

and it's pretty good. The four main programs 

are Formulae, Circuits, Light and Machine. 

' Circuits contains two sections on Ohm's Law, 

the first of which is a graphich demonstration 

of the way that diodes and transistors work. 

It's very clear in its explanations, although the 

diagrams are constructed rather slowly. The 

rest of the package is of a similarly high 

standard. 

But it's put in its place by the Physics 

program in the Penguin Study Software 

(continued on 
page 55) 
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An Introduction to Computer Programming 

Realise the Potential 
of your Computer 

THE BBC & ACORN 
ELECTRON 

First Steps in BASIC 
The user guides which are supplied with 
the BBC Computer and the Acom Electron 
are excellent reference books 
There are also lots of very worthy books 
on sale which attempt to teach people 
how to program in BBC BASIC 
However learning a complex subject from 
books alone can be a very boring and 
daunting process 
There is a need to present the essential 
elements of computer programming in a 
more interesting form, so that students 

Video Classroom 

For more| 
details on the I 

Video Classroom'' 
Clip this Coupon 

can gain the bask: knowledge they 
require in order to further their studies* 
using the many books which are available 
The VIDEO CLASSROOM is designed to 
meet this need. 
Other subjects in the VIDEO CLASSROOM 
series includes; 
First steps in BASIC for Sinclair Spectrum, 
the Commodore 64, Amstrad 364/464 
and the first steps in MSX BASIC 

comes from the originators of the Gemini Integrated Business Systems 

Tel vci/m 

'« t I 5 
Home a Continental Computer Services Ltd. 

Market Square, B^ievwaOe, Beck 
Telephone ft^giewaoe (0767) 318844 

m 
vru 

. rtOrTfC 

. M 
Telei 
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(continued from page 53) 
series. This really is a very superior product, 

almost meriting the blurb's claim that it's 

"the next best thing to having your own 

private teacher." 

There are two tapes with four programs: 

Mechanics and Units; Heat and Sound; 

Electricity and Magnetism; Light, Atomic 

and Nuclear Physics. Each is presented in a 

multiplc-choicc format with a help facility. 

So, if you're stuck on a question, you can first 

get a hint, then a detailed explanation with the 

answer. 

The program has a very sophisticated 

randomising facility. If you want another 

question on a topic just covered you'll get 

something similar, but definitely not the 

same. And the questions are not easy — the 

program will be useless unless you really have 

done the work. Which is as it should be in a 

revision program. Not only is this program 

more academically useful than others 

considered here, it is also much classier. It Just 

looks better, with more colour and clearer and 

faster diagrams. 

Perhaps this is because the Penguin 

software has more machine code routines — 

it's certainly more attractive and much 

quicker than any of the others. Indeed, too 

little thought has been given to visual impact 

in nearly all the programs mentioned here. If 

someone has a computer the chances are that 

he or she will have seen countless games of 

one kind or another, games whose graphics, 

speed and general presentation put most 

educational software to shame. The 

experienced games player is not going to stand 

for the sort of pathetic "game" presented on 

Collins's Computer Studies program. 

Educationally, none of the programs is 

without merit. But too many of them do not 

give the student enough to do and are just not 

hard enough. And too many of them do not 

provide anything substantially different from 

what you would get from a decent set of notes 

— and it you haven't got those it's unlikely 

you're going to pass your exams, computer 

revision or not. • 

Top of the class, then, comes Penguin for 

both presentation and content. The other 

publishers need to pull their fingers out, pull 

their socks up and get their noses to the grind-

stone if they want to pass any future exams. 
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The only fully automatic and professional utility 
for transferring Spectrum programs from : 

©CAKTWOCf 10 CAflTROCE o. ffl t*Pt 10 CARTRIDGE « 
WSC lo DISC « WAfER to WATER DISC of WAFER 

<J> TAPE 10 TAPE 0 CARTMOGE lo TAPE 

"An ingenious piece ot software 
* Features Performance" 
"K valuable utility for mierodrrve users" s* i»u«r 

"HIGHLY RECOMMENDED': K» 
»(*' P«l (2) WW lul'i «MM< IM Kill SMftt/'SIO* Ite l*p« 
liat lint saMm iiltcilii It lliMtoid ft Iwlpt U ftU* alia >npt' 
iwW *||» IH« iwW i i U * 1 H'lt tic 
The b*tl ptttiblr Mcceu utrt.Ike (t iml A Uttfll in km 

W r i g g l e r 
A CK#S 'smash you M i r . . „ 

A novrltr mii* arcade gwnt Superb graphics and action 
An attentive map, ovtr 250 location!. lull ol laatuiei end 
creatures unseen as yet Now. tunny, eddittin,competing 

Piu.a bonus A W I N N E R ' P.C. Weekly 

m m i v f i f i i 

C O M P L E T E M U S I C SYSTEM 
FOR THE Z X S P E C T R U M 

> very pnteauwal piece ti progrannninfr aaay louaa. enaitaa 
Knen preeeMatHC.wrw trapping and tmp(ul croopU' nc.mm 
tutwrrn^uwi trfi*»y trKyou^l started tHhrravte' <M 
The notaUca bu to be teen to be Delwrrt" 
"Puta mâ y upeosn prttMsuul a^tecu 'x ahaae' i h » m 
(nXte" Ml K » f t >mii \t • « nwi • "Cnatwi'ttaiw* 
'It you are imcreeud L-. oueie and earn a aapuwr iDen (K it* 

MfW Shtrt aauc prmloul en 4at «utiii purtm llltl 
'MtW SUPPtfMINTl0>r4 9& OAIA COHVf HttR to mt ww 
m tvui own pn fw i MICR00BIVIB putt MI «Ms m*nn WW 

Microdrive compatible 

S - c -
Please sertd SAE few details. ^ Trade enqLMries we lcome Deliveries normally by return : 

I e nc l o se a c h e q u e / P O for £ ^ S s e a ^ c " p | e a s e s e n d m e (tick as applicable I W R I G G L E R 

MUS IC TYPEWRITER £ 9 9 5 • MT Supp l emen t 

TRANS-EXPRESS : p a r t 0 Q or par t © only 

N a m e Card expiry all 4 p a r t s on t a p e £ 9 . 9 5 • or ca r t r i dge 

Add ress ( f t * ( 2 ) o n t a p e £ 7 . 5 0 • or Rotron ics wafer 

Upda t e s of T R A N S - E X P R E S S or MUSIC TYPEWRITER £ 3 .50 • 

TRANS-EXPRESS upgrades f rom tape to ca r t r i dge £ 6 .95 • 

or debit my No c 1 

£ 5.95 • 
£ 4.95 • 
£ 5.50 • 

£14.95 • 
£ 12.95 • 

S i gn a t u r e Date. 

77 Dyne Road London N W 6 7DR 24 hrs orders 01-625 9 4 6 3 

SKC 
MINI FLOPPY DISK 

P E R F E C T I O N A S S U R E D 

F L O P P Y D I S K M E E T A N S I , D I N , 

E C M A , I B M . J I S A N D S H U G A R T 

S P E C I F I C A T I O N S . 

E V E R Y D I S K I S C E R T I F I E D 

A N D G U A R A N T E E D T O B E 

1 0 0 % E R R O R F R E E 

LOW PRICE - HIGH QUALITY 
40 TRACK BOXES OF 10 

SIS SID 10.50 
SIS DID 11.00 
D/S D/D 13.00 
80 TRACK 
SIS DID 15.00 
D/S DID 16.90 

40 TRACK # L O O K - S P E C I A L BULK P R I C E S ^ 
SIS SID 88p~ 
SIS DID 94p 
D/S DID 1.05 ( PER 
8 0 T R A C K ( D I S C 

SIS DID 1.21 
D/S DID 1.38 

A D D V .A .T . T O 
A L L P R I C E S 

P L E A S E A D D £1 

P O S T / P A C K I N G 

M I N . 6 0 0 D I S C S 
PER 8 0 X 

A D D V .A .T . T O 
A L L P R I C E S 

C A R R I A G E F R E E 
F O R B U L K ' O R D E R S 

ALSO COMPUTER CASSETTES 
A D D V A T T O 
A L L P R I C E S 

P L E A S E A D D £3 .50 
P O S T / P A C K I N G 

BOXES OF 100 
C10.. £23 
C15 £24 
C20 £25 
P.V. TUBES 
Dept D 
104 ABBEY STREET, ACCRINGTON, LANCS BBS 1EE. 
Tel: (0254) 36521. (0254) 32611 
Telex: 635562 Griffin G for PV 

CARRIAGE ON 
EXPORTS AT COST 

Phone In Access/Visa card no. for same day dispatch 
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SPECTRUM 
RAINBOW COPIA 

• QUITE SIMPLY THE BEST BACK UP COPIER EVER FOR THE 
SINCLAIR SPECTRUM 
• ALMOST ANY PROGRAM IS REPRODUCED ON BLANK TAPES 
• TESTED ON OVER 100 TOP GAMES WITH A 98% SUCCESS 
RATE 
• MULTIPLE PART PROGRAMS BACKED UP IN ONE GO 
• ALSO BACKS UP HEADER LESS PROGRAMS 
• FULL INSTRUCTIONS WITH THIS EASY TO USE PROGRAM 
• THIS INCREDIBLE MACHINE CODE PROGRAM IS EXCELLENT 
VALUE @ C5 95 incl P«.P 

COMMODORE 6 4 
BRING YOUR 64 TO LIFE WITH 

LIGHTNING LOAD 
• CONVERTS ALMOST ALL YOUR FAVOURITE SOFTWARE & 
GAMES INOT A SUPERFAST LOADING VERSION 
• YOUR CASSETTE PROGRAMS WILL INDEPENDENTLY LOAD 
FASTER THAN THE COMMODORE DISC DRIVE" 
• LIGHTNING LOAD HAS SOPHISTICATED FEATURES WHICH 
LEAVE OUR COMPETITORS LIGHT YEARS BEHIND 
• COLOUR & SOUND ARE USED IN SPECTACULAR & UNIQUE 
WAYS TO ENHANCE THE PROGRAM 
• 100% MACHINE CODE. FLEXIBLE MENU SYSTEM ALLOWS 
SAVING OF MORE THAN 48K CONTINUOUS RAM 
• THIS AMAZING PROGRAM IS NOW ON SPECIAL OFFER £7 95 
NOW f 6 95 irvel. P&P 

COPYCAT 
THE ULTIMATE BACK UP TAPE COPIER 

• MAKES BACK UP COPIES OF ALMOST ALL SOFTWARE 
• SPECTACULAR MULTICOLOURED LOAD AND SAVE 
• WIZARD AUDIO SOUND EFFECTS 
• CASSETTE MAGIC SENSE 
• 100% MACHINE CODE TAPE COPIER WITH FULL INSTRUCTIONS 
• CAN YOU FIND A BETTER COPIER7 WE CAN'T' 
• SUPERB VALUE AT £5.95 mc P&P 
DISPATCH OF THESE PROFESSIONAL PROGRAMS WITHIN 24 
HOURS' 
CHEQUES/P 0 . « TO 

W I Z A R D S O F T W A R E ( D e p t . Y C ) 
5 9 T H E M A R L E S , E X M O U T H , D E V O N E X 8 4 N E 



MATHS 
Colin Carruthers and a 
Spectrum teach you a 
thing or two about 
quadratic equations. 

ARE YOl" BORKl) solving systems o f equations 

with five unknowns? Wan t a hand to invert a 

couple o f matrices? Shou ldn ' t you check that 

difficult integration problem you've just spent 

four hours doing? 

Wel l , the computer 's ability to p lough 

through tedious calculations at high speed is 

used in this program to provide a useful maths 

packagc. 

The program will run on both the 16K and 

48K Spectrums, but since it is written entirely 

in Basic it should be quite a simple task to 

implement the package on other micros. 

As far as possible, each part o f the program 

has been made self-contained enabl ing the 

individual to just type in the routines he or 

she requires. However, the Matrix Operat ions 

section demands that the System o f Equat ions 

routines be present — this is due to the fact 

thai matrix inversion and solving systems o f 

equations can be done by similar techniques 

and therefore have common program blocks. 

In any case, the program must have the menu , 

input a number and hit any key routines — see 

Figure 1 Program breakdown. 
500- 580 : Input a number routine. 

Extensive use i3 made of 
this routine, so it is placed 
near the beginning to 
speed execution. 

1000-1180: Menu. 
2000-2970 : System of Equations. 
3000-3500 : Quadratic Equation. 
4000-4500 : Equation of third degree. 
6000-6650 : Matrix Determinant and 

Inverse. 
7000-7500 : Simpson's Rule. 
9000-9030 : Hit any Key to Return. 

figure 1. 
There now follows a brief description o f 

each part o f the program and examples o f ihc 

kind o f mathematical problem they solve. 

These examples can be used to check that the 

routines have been typed in correctly. 

System of Equations: Solved using Gaussian 

El iminat ion , each problem can have a 

m a x i m u m o f five equat ions and five 

unknowns. The coefficients arc held wi th in a 

two-dimensional array — called " a " . The user 

is prompted for each coefficient o f x in turn, 

with ihe whole array o f values shown on the 

screen at all times to enable checking. 

Ex ( n • 3) x , + 3Xj - 4x , - - 1 1 

2x, - x , + 3x, - 10 

4x, + X j - 2x , • 3 

(continued on next page) 
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4 * IP l l « -î " '»A' •H'Pi A 
4 3 TP PAINI AT IA.Ti-AAAII | ' A 
•330 IAINI AT iMi ' tK i l /Anil -1 -1 -A 
I1M 00 to -1APA 
(SI/ 14 N Apt- 1 . 

:*!P CL5 I LCT AA1'III|I ICT LL-'NALRI. CPA/LILIRM 
AO-O rAlNT Al |.T|1C|A| t.!t-Al|l' A 1; AM ' |*T 
A.T| 'A 1711 A•77 » .11 |NT IP.'I-
.A,M 1113|APLPLI ALP?L . . ALAAL" 

I'AINT A' 4.?|M"YA'AA Aftrt IIAIP- W W "|Al S,1|'pl 
QIN Allri'' 

HI* « It .C» r.'.M Al A *p1 
ION l-t 10 »l '0*1 1 A I '0 A 

AM* LCT All . I"-" "A*l .11 
lOl? MM 1 • >411 4 
ASI4 LCI AAI-I 
All* »GK 10 7 PliP -I 
All* LCT p-AlA.A.Ai 
ASTP ir i-C IAN PO to MM 
A33* »OA 1 a I IO A I 
434* LC1 A-A'i.P—>''P 
AM* FOA 1-1 10 A 
4" 4* Lf T AH , JAFIIAAII, ,.1 
A3T* XT IT , 
A3H N| 11 | 
HH Nfit A 
A3A5 I CP* 1 A 1 10 PI LIT *At—4*1 4*11 |l **l I 'OA |-| ' O 1.1 
LCT AIi.|*«I-PI NI I 1 || LIT Ali(|iAl-1l AC IT I 

IV1 PAINT Al ll.Jl'tATt-llnPil . -|AA4 
LIU II OAT -P n*N PAINI AT It,!!'- Al I - AA' 
1341 P* TIJW 
I LAP LCI nAlPll 'CP 1-1 10 *-| 
Mil ir All IAAAI4 # Tl*.N LCI Np l 
AAA W i l l 
1AM IF —A I4h i l l -I-• -A 1 00 TO AWl 
WH 'OA 1-1 TOPI HI AI*,IIHI-P>A,l'«llAl—~.INlNll N 
C«T I 
1443 LCI p»AIN4A14*Al 
API* do TO A MA 
AIM ACM UNA" A 
'•I P CL« 1 PAINT AT I , 3l "«l AVAon I AilMA -'|AT S,3|"A 
ffmiAi i i I'lAfiL' 
1.0 P A I N T Al I P. 3| '(/IP A IlfiI I PI in « * 1 AT I t . l r t . 

0. * - 3A..J-
JPTP 1W3I1 • r • "| LINC H 
1*4* PAINI Al l*.J|" "|»T II.3|-

•lAT l, l|'| A •,•» 
'/"A PAINI *1 l*.l|-|A-pr A a '• LCI IH4AAP"*' LCT 
:«I LIT ,-•]• LCI IPAplAA*! OO tut I**. LIT A-VAL Al 
-AAA FAINT Al 17.31 ' 'IIP . - -I 1*1 .-III CO PL* m i 
LCT Al 
.'PA.-V IF A IKN NTF -3,-IAl 00 TO IP4A 
'*'* FAINT AT I4.3i-AAA0IAA - -I LCT . ' I I I QQ CUP 3**i 
l it A-VAL Al 
PA ir p'-A IMN MIT .a, 1*: au TO '*'* 
7m lct N— ii 11 ' I ' i 
? I*P III LET • "A 1 LCI F-VA1 II 
Ml* LET AAAAVi LCt ••••»! LCT f-VAL II 
'1 TP LCt l-ll. ' l l LCT APAANl LIT t-VAA 14 
7130 LCI A-r'.. i d ,-p-l 
" 14P IF m A I.AN PO 10 Ft I* 

LIT (AA4../1 
riA* PAIH1 At l l . t l ' tMir i l - '14 
'3M 00 10 PAAP 
"AAA III AC-'-I IF |*1(|. - 14 N PO H AW* 
"TO I* l-AINt AT 71. t| IM 41 HMNH | | "Ml 1 AAV. Iff TQ A 
I 
NP.-A IF IAM- - 1 -A N Ml Id 

WtP ,PT,-4,4| NliAA 

I 27 YOUR COMPUTER, MAY 1985 



(continued from previous page) 

This has the solution x, = 2, x, = -3andx , 

- 1. 

Quadratic equation: The roots are found 

using the classic formula: 

-b± b'-4ac 

* » 2a 

This routine allows for both real and 

imaginary roots. 

Ex 1 xJ - 3x + 2 • 0 gives x • or 2 

Ex 2 x-' 6x + 10 = 0 gives x - 3 + /-: 

Ex 3 xJ - 6x + 9 = 0 gives x • 3 

(double root? 

Roots of a polynominai 
Equation of third degree: This routine gives 

the roots of a polynominal with a term in x' . 

Again, imaginary roots arc catered for, giving 

four types of possible solution. 

Exl r> - 6x + 11 x — 6 « 0 

gives x - 1,2,3 

Ex2 x' - 3x J - 3x - 1 - 0 

gives x = 1,1,1 

Ex3 -x J - 9x ; + 8lx + 729 = 0 

gives x " 9,-9,-9 

Ex4 xJ - 5x: + 7x + 13 - 0 

gives x • -1, 3+/-2i 

Matrix Operations: The determinant of the 

given square matrix is calculated and 

displayed. Assuming that this is non-zero, the 

inverse is computed using Gaussian Elim-

ination. A matrix with zero determinant has 

no inverse. The main "invert" routine is the 

same as that for the System of Equations. . 

Ex 

<n-3) 

3 1 2 
1 0 

1 1 
has determinant 1 

and inverse 

1 1 - 2 

M 
/ y « 3 . « 2 

Figure 2. Area of triangle 
+ rectangle. 
= Vi X 4 k 10 + 2 x 4 

= 2 0 + 1 2 

= 32 

- 2 - 1 4 

0 - 1 l ] 

Note that only real matrix elements art j 

allowed. 

Simpson's Rule: The function entered mm! | 

be a valid expression in V , for example *y • 1 

3x + 2* must be entered as: 

y - 3*x+2 

Also, functions such as Sin, Tan or L.n must 1 

be Entered as single-stroke key words. AITJR I 

invalid expression typed in response to the | 

prompt will result in an error at line 7100, fl 

statement 3. If this should happen, simply j 

type: 

GO TO 7000 

and re-tvpc the expression correctly. 

Ex 

y - 3*x + 2 

lower x = 0 

upper x = 4 

samples • 10 

Value of the integral 
As can be seen by looking at figure 2, the 

value of the integral — or shaded part of the ] 

graph — should be 32. 

Type in the program as it is listed and ched J 

the operation of cach segment using the given 

examples. They have been chosen to test ill j 

parts of the program and should make inj | 

typing errors apparent. When all is well, «vt ] 

the package by typing: 

CLEAR: SAVE "Maths" LINE 100 

This prevents any variables being dumped 

along with the program. | 

FREE 
SOFTWARE 

FOR LIFE! 
New Gold Star life membership of 

The Software Library It your key to a vast 
treasure trove of tape* costing up to £18 each. They 

are yourt whenever yo j want them, three at a time... and 
a full week's rental won't ever coit you a penny In hire lees! 

Only th * original Software Library f iat the resources to make such an amazing 
o t f * '—f ree software for l i fe! Our ten megabyte computer ensure* fast service, 
our i l lustrated, descriptive catalogue makes it <un to choose from over SO top 
arcade game*. 124 Adventures, simulations and other games and over 120 great 
uti l i t ies and serious applications. 65% are for the Spectrum, the rest divided 
between Commodore 64 and 2X81 New releases are constantly bemg added 
JOinmg this money-saving scheme should cost you 12*. as an introductory offer, 
you can |Oin this month at half price— £12 From then on. you can take away 
three tapes from our shop whenever you wish; or if you order by post, an we ask is 
30c pos tpack ing per tape The rental is perfectly free in either case 
What 's more, you can sell your surplus software to other members (we have over 
5.000'I and recoup the cost of membership In no t ime at al l We oi ler huge 
d iscoun t on peripherals and tapes and so much more Phone us now on 

f 692732. quoting your Access number, or return ihe coupon without delay' GuARAttreeto to save voo more than any other software library scheme! 
SOFTWARE LIBRARY F A R N H A M ROAO. LISS. HANTS QU33 6JU 

Pi*«»»nror"ie*rtn«.ntioOutto'ro"e> tK 
NAME 

ODRESS 

n» memory..p p*£» &i 'ttiirn 

i enclose cheque/P O fort 

OVERSEAS or hri lor C't or (9"ton>a> ov tor«0" CVtrcKI 
Pointer- ,'809 tax B**Wf] * G»I«I««t JJOOOV"1,i«»-> f i 
6 i*X vc a*«iym -Jilt MT.«'t wmno S On, •• » * ' 
Ov&im * I W L>>m.t, is tXJO CaetnUf " t Bo 
V*"/ • lnuninl I i i k i * mi, KW wm "f l 

for Commodore 64 

flQUfi RflCER 

Arc*»« 

30 Speed Boat Race 

f o r M S X 

BQARDELLQ 
Original Skilful Board Game 

bubble bus 
software 

87 High Street. Tonbndge 
Kent TN9 1RX 
Tel. 0732 355962 Telex 95151 
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WIN A SAFARI 
TO KENYA 

An opportunity to win a super ELEPHANT Safari for two persons - luxury accommodation, travel and all expenses 
paid with every purchase of a 10-disk ELEPHANT pack made between lst April and 30th June 1985! 
Look for your participating ELEPHANT Dealer's special Competition Display and pick up a simple puzzle card with 
your purchase. Send It to us with an ELEPHANT 10-pack top to receive, completely free, an ELEPHANT T shirt and 
an opportunity in this exciting competition. Each subsequent 10-pack purchase and completed puzzle card gives 
you another opportunity - there's no limit! 
Should you have difficulty in obtaining ELEPHANT products, phone or write for details of your nearest Dealer. 

i . 
ELEPHANT NEVER FORGETS 
Dennison Manufacturing Co. Ltd. 
Colonial Way. Watford, Herts WD2 4JY. Tel Watford (0923) 41244. Telex 923321 

France: Sonxltm. 46. rue i t l'Bit 92100, Boulogne 
Tel i * D u i t r t b u t i o n 6 0 6 9 6 8 9 , A d m m i f t r H i o n d M V e n t e s . 6 0 5 . 7 0 7 8 . Tele* E U S 2 0 6 4 3 6 E 
O e r m t o y : W i r e o m C o t a p u t e r x u b e h f t r G m b H . P o d b r t l t t a U ' 3 2 1 . 3 0 0 0 KeJWOVerS1, Tel , 0 6 1 1 6 4 7 « Q , Tele* 9 2 3 6 1 6 
Other Countries) D t n M f o n l M e r n i u o n « l C c > m f * a y . 4 0 0 6 E r ) L M h l . U u t h l u CUud luB 3 t r u M 9 . T e t e x 6 M 6 6 0 0 o 

P t w l i o n 



AMSTRAD AND SPI 

n 
Fill in the background to that text-only adventure. 
Artist Brian James puts pixel to phosphor. 

Fouri er Synt hes is 

AMSTRAD BASIC 

Brian James t March 1985 

Program 1, 

10 ' 
20 ' 
30 ' 
40 ' 
50 ' 
6 0 ' 
70 c*-CHR*<13> 
90 KEY 135,"mod* liink 0,ltink l,24"+c*+" list 
100 KEY 137," adit " i KEY 128," goto " 
120 SPEED KEY 12,2 
130 SPEED WRITE 1 
170 ' 
180 DIM a<250>,b<250>,c(250) 
185 ' 
190 MODE 0 ' -for 16 colours 
200 nn-6 * number o-f terms 
210 am-30 ' maximum amplitude 
220 INK 0,11 ' blue sky 
230 ' 
240 FOR i- 1 TO 15 
250 INK i,RND*26 
260 NEXT 
270 ' 
280 FOR n- 1 TO nn 
290 a(n)«RND»80/n 
300 b (n > =»RND*2*PI 
310 c(n)= RND*15 
320 NEXT 
325 PRINTi PRINT" Fourier Synthesis" 
330 ' 
340 FOR x-0 TO 639 STEP 4 
350 PLOT x,0,0 * at bottom 
360 y-10 
370 k-2*PI*x/640 
380 ' 
390 FOR n- 1 TO nn 'incr. frequencies 
400 y-y+a(n)•(1+SIN<n*k+b(n))) 'add waves 
410 DRAM x,y,c(n> ' draw upwards 
420 NEXT n 
430 ' 
440 NEXT x 
450 ' 
460 FOR i* l iu NtxI 'pause 
470 RUN 
500 ' 
6000 WHILE 11SAVE WEND 

set colours 

Each wavelength 
amplitudes 
phases 
colours 

go right 

1 TO 3000:NEXT 

THE LANDSCAPE Creator is a program which 

creates detailed coloured landscape views, 

quickly and spontaneously. I developed this 

idea first on the Spectrum 48K, and now the 

program has been redesigned to fully exploit 

the beautiful graphics capability of the 

Amstrad CPC-464. 

It is a simulation of "creativity": the 

computer makes all decisions relating to a 

wide range of parameters concerning the hills, 

trees, flowers, lakes, islands, and buildings. 

The number of variable parameters is such 

that the resulting scene gives endless, 

unexpected surprises with a wide range of 

possible colour schemes. 

I developed this idea because, generally, 

very little "computer art" is actually 

The scenic Spectrum, 
generated by the computer. In nearly all cases 

the computer merely displays the picture, 

which is arranged by the programmer. We 

now have graphics packages which make it 

much easier for the operator to control the 

results on the screen. However, the result 

could just as well — or even better — be done 

with paint on canvas. 

It is a much more interesting challenge to 

get the machine to create its own pictures, 

based on a "knowledge" of the subject to be 

portrayed. This involves intricate mathe-

matical modelling, and really begins to 

unleash the power and the intelligence of the 

microchip and do things in a way only the 

computer can. 

We have all seen some impressive colour 

graphics in computer games. In most cases 

these graphics make extensive use of user 

defined characters, which are rectangular 

elements — usually 8 by 8 pixels — used as 

building bricks. In contrast to this, the use of 

mathematical functions and probability 

theory allows us enormously improved 

flexibility, enabling the spontaneous creation 

of different scenes, giving endless surprises, 

even to the programmer! 

It is easy enough to write a program to 

rearrange a number of graphic shapes — say to 
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CTRUM 

k 
select a building from a choice of five, choose 

a mountain from a choice of five, etc. etc. and 

put them together. But to simulate the idea of 

"creativity", we need to use a whole hierarchy 

of routines, building up the picture from the 

smallest elements, with freedom of choice at 

every stage in the process. User-defined 

characters are of limited use in this kind of 

exercise. 

My objective in the Landscape Creator was 

to have the minimum of fixed quantities: to 

allow the greatest freedom for variations, 

without departing from some basic properties 

of landscapes. This same idea I used in 

Country Cottages, a fun game for two players 

where you buy cottages and try your skill in 

managing the awful tenants. 

The cottages, the landscapes and the tenants 

are different every time you play the game. 

However, the Landscape Creator was 

designed from scratch, to produce greater 

variations, better colour schemes, better 

appearance of water and vegetation. 

The number of calculations involved is 

quite horrendous. Just doing a single pixel 

involves over 50 machine-code instructions. 

Though Amstrad Basic is very comprehensive 

and quite fast, the Landscape Creator has so 

many calculations to do that machine code 

was essential. 

Routines for plotting 
The Amstrad Firmware manual gives the 

addresses of inbuilt machine-code routines for 

plotting. These are easy to use and nicely 

crashproofed — but are therefore not as fast as 

would be desired. The Landscape Creator 

utilises its own extremely fast, compact 

plotting routines. Also the basic arithmetic 

routines were designed for the job. 

In the Landscape Creator, the object was to 

have the maximum variety of pictures. 

Whether it is creating a rugged skyline, an 

island, a patch of buttercups, or a castle, a 

flexible routine is used which combines prob-

abil ity funct ions with appropriate 

mathematics. 

The program needs some "knowledge" 

about the structure of landscapes, so that the 

different features will have reasonable shapes 

and fit sensibly together. Trees and buildings 

must not hang in mid-air; hills must not have 

enormous holes through them; land must not 

be drawn when it is below water! Foreground 

objects may hide more distant objects — not 

the reverse — and so on. Distant hills could 

have a grey or bluish colour; whereas the fore-

ground can have much brighter colours. 

Lakes and sea can use a mixture of colours 
(continued on next page) 
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(continued from previous page) 
reflecting the hills and sky beyond. The 

precise formulation of the fundamental 

properties of a landscape is a subjective 

process — and this is where the art comes in — 

and the inspiration for this task came from the 

Highlands of Scotland and also Cumbria. 

The Amstrad version of the program 

displays several advances compared to the 

Spectrum version. A tremendous advantage of 

Amstrad graphics is that any pixel can be any 

colour. You can have 16 colours in Mode 0, 

with a resolution of 160 pixels horizontally by 

200 vertically. For better resolution, Mode 1 

gives you 320 horizontally, but only four 

colours. I chose Mode 0 with its much greater 

range of colours. If you want better resolution 

horizontally than vertically, then you could 

turn the monitor on its side, and swap your x 

and y axes. 

Pixels can be any colour 
Whatever mode you select, any pixel can be 

any of the available colours. This gives 

enormous freedom compared to most home 

computers. Foreground features can be drawn 

with no effect at all on the background 

colours. The colours actually used on the 

screen can be chosen from a selection of 27. 

Machine code is notoriously difficult to 

experiment with and so I am providing a 

simple program in Amstrad Basic for you to 

try out. It uses the RND function to generate 

a recipe for a mixture of sine waves with 

different wavelengths and phrases. The sum 

of all the different waves is a complex curve 

which can have enormous variability. It is a 

well-known method called Fourier Synthesis. 

Each waveform here is drawn with a 

different colour and — Hey Presto! — the 

Fourier Series we learned in stuffy lecture 

theatres comes to life in brilliant colours. 

The number of sine waves used in nn. You 

can try putting in a larger number, say nn>20 

or nn • 50. The curve becomes more and more 

complex — but very much slower. This 

method is very good for smooth curves, but 

becomes too cumbersome and slow for very 

rough crinkly lines. 

Next month we will explore more 

possibilities with the RND function, and also 

peer into the fascinating world of "fractals", 

functions which are particularly suitable for 

describing the very rough mountain skylines 

we like to gaze upon. 

I can supply the Landscape Creator doubly 

recorded on cassette, for the Amstrad or the 

Spectrum 48K. Send £5 for the Amstrad 

version, or £3 for the Spectrum version, to — 

Brian James, 21 Lamond Place, Aberdeen 

AB2 3UT. • 



the only choice 

Holdfast 

luinva 
H i n d i nf-iu u ru* tu- t 

Gems of Stradus 

Kama 
H i f M l n i t t i l i t a i ' M i t 

Star Avengers 

ftjlhfifei: 

Galaxia Music Composer 

Kama 
HITIJ i nHL t l i h j H f D t 

Logo Database ZEN Assembler EAStVAT Home Budget 

An outstanding selection from Kuma's rapidly expanding range of Entertainment 
and Application^ Software for the Amstrad CPC 464 Micro-computer. 

BOOK m The Amstrad CPC 464 Explored. 
This superb book is designed to let 
every CPC 464 user, at whatever 
level, get the most from his 
computer. After an introductory 
section on the special Basic 
features, the book looks in depth at 
the excellent sound and graphic 
facilities. 

Now available from selected branches 

of Co-op, Granada, 

and John Memwf 

1 
I 
I 
I 

I own an Amstrjd CPC 464 compute f [ ' 

Trade Enquiries Phone 07357-4335 

Kuma Computer* Ltd., Unit 12, HorMiho* Park. 

Horseshoe Road. Pangbourna. Barks RG8 7JW, 

Please send full catalogue on Amstrad CPC464 
products. i i 

Name 

Address ' 

Phone. 

Visitors wishing to call at ourPangbourne Man ufacturing and Distribution Centre are advised to phone 07357-4335 first for an early appointment. 



JOE AND "I Ht 
ALLIGATORS 

F G Tout 
and his 
CBM-64 
are on the^ 
run. 

t [t 

YOU ARE Joe, out for a quiet boat ride at your 

favourite beauty spot when you suddenly 

realise that someone with a warped sense o f 

humour has sent loose a shoal of dangerous 

and ferocious aligaiors, intent on making you 

their snack o f the day. 

Gu ide Joe through four waves trying to 

steer clear o f floating logs, other boats, rafts, 

floating weed and most o f all watch those 

'gators. 

When you reach the narrow exit you have to 

guide Joe through the locks without hitt ing 
the walls or overhanging rocks. 

There is also a hole in the boat and you 

must use the fire/button to bale out or the boat 

will sink. 

T ime limit and water level are shown at the 

bottom o f the screen: 

T i m e - W H I T E 

Water level — BLUE 

O n the locks screen you can control Joe by: 

Lett — reduce speed of boat 

Right — increase speed ot boat 

Up — Increase level ot water 

Variables. 
V — 53248 sprites 

Q — sp locat ions 

C O — colour of water 

level and t ime limit' 

TL — t ime limit 

WL — water level 

L — Joystick port 

S I , S2, S3 — sound 

SYS 36864 = sound on 

SYS 37120 = sound off 

LI — lives 

LE — lake number 

SC — score 

Listing 1, 
g g ^ s s ^ s ? * - * « « — 

J00I7 WTAt C i Z i ™ " »>• I A . 2 . o * . I M 

WTIW. i*»ri«;: 5: l i l : j ^ f w - i t. s.« 

sis sis&f&j&is'ra"-**-** 

w i n w-rw.iSj^Tiii'ki™ if 

>«oK i e.t) I) 4 a 

B 
" " I M T W , | , | M , I • 5 V I , 

B 
Hi S&-rawraas 

j j i i i SEKYi mil 
l it is Bmni^ .m' j i i , ; ; ; 1 i " : ^ , 

m 
n 

iteie DnrnM.t.m.SXM T» 

SSTS S f i T i T ^ I , 7 ! W S W a V ® 1 * 

zx ssissts ?sv»£vr 

czr^s^™*-^*™™ 
33.30 I » . t . t . | » . t l i . , f c t j t . „ i t . * i| | | 

Ot.lW 

z» 

32007 WTR7. t»], JJJ, . . rn t imZ i ' . L l Tr: 

i S 
IB 2JKI I . IKK, I« , J| , J|) .M 

SS SESir.YilJV 

W3.233.2J», 127.233 

J«.0-0,0.0 

S S f f i g S a . . . , . , , . , . 
* 1 , 3 « « 2 ? t los t , ™ : 620301 i . t n 

tvt f t t I M W I U H W J PC»ti43i4^1 1 

s s S R S & K M ^ i s r a ' s ^ - * OOTOWWO 
M070 e l , 2 V ~ MCX1 

isS ;S'i!?'S2 HWJ.43,23|,a 

STS® 

SSiS fflKL*'^*"®?*" 

^ ^ ^ H f f c f f 
Mia? T f w . i ^ ^ m ] » i v i i 4 a ^ . t « j t 

sis ̂ a t ^ a r s r f e ^ y - i a s . m 
as i,s.Tss.apws-sra-t-" ' 
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Gator Listing 1. 
10 - 200 Mus i c interupt & da t a 

29999-61000 Spr i te d a t a 

62000-62030 Down l oad W . D . G s 

62155-62235 Spr i tes for Title 

62300-62570 Move spr i tes. 

Gator. Listing 2. 
0 • 50 Set var iables 

100 • 135 Set spr i tes pos . 

600 - 999 Set t ime and water level 

1000- 1099 Ma in rout ine 

10000-10199 Screen 1 

11000-11099 Screen 2 

11100-11199 Screen 3 

11200-11288 Screen 4 

22000-22040 Lives left 

23000-23155 (Same over 

30000-30199 Locks screen 

60000-60998 Title p age 

60999-61199 Mus i c for title p age 

I IMTM162.9 2*.193. 3.137. 9.299.291.249, 137, 0.299.5* 
I imtxitj • it)* 9 
I XTH162.0. 5. 137.1,299.291-2*9. 137. 1.299.96 
> » 'Hit i 0 m . i . m . i t ^ n . M j M . a l . M i }<t . iv. i . JM N 
I 0. LSJ.248, t d*. 193 I .MI 299.14*.2. 169.293.137.2*9. 7,21I, II* 
i DATfti.araw.M 
I If4->il*2 U 19V .4B,7 24 193. L ,21! , 1M.2 169,294 137. 248. «4 
. t*»T9i.299 2 3«.»6 
> KCHlkJ Mfii a M 193,1.137.6.269,2*1.2**-137,*,2*9.96 
tmtHiw 4 i n . t i t . i n i . iv . i . r te-!t i-jM, iy.« jM'Vt 

I SHTBI62-* i.26*.2*.233.3.I3;>.*.,C*9.29l.2*e.l3?.l.29« 96 
SNTei**.*. 199.1.2*9.2*. 193 .* 137,1.269.291.2**. 137.1.299.96 
>•'«!« 11. 199 • .'9(1 24 Itz I. I I ' . 1,2V». 291 . 2*9 137.9,299 96 

u.199.9 a*«.2*.233.2.137.1.29* 2*1,2**,137 *,2*9.»6 
I*.i<».1.*99.2*.2)J.2. 137.*.299.2*1 • ***• 197. I .208 96 

[*t(M*J M t t . 7. 24. 1*5. ! . 291 214 144 ,2. l*»2l I - 137.249, 7.232 
gntR224 8.299.236.9* 
FUN-9TOS «E»E« PTK(4»SAA*I.A T«xT 
K»I-9TO» vtnc« p»E*9320*:.ft HEXT 
XTFTL 73. a.22*- 22- 112.193,32. 36 IS4.M 
W»TIV9I 126.299,*,32-J*.192 96 .291 I23.29fr . * . 32.31. 192. J*. 291 -123.269. 7.32 
CfTA17.SK.12.«« 1>2 S>* 291. 119.299.7 12-B 192 32 91. I92.M.96 
F(JRl*9ta24 RlftOft W O W - I , M KXT 

U M i l l 1»2 32. 131.192 32 I4». 1»2 it. 1*3. l » i . « . 1*2. S92.12. I » 
*2379 »>tm>2 «.2I6 1*232 M . 192.96 
t ) M f » t m t PQKE63I.13 LOAO 

Listing 2. 
a 51-3*276 S2-34277 S3-3*273 Kp.El-9 ttXt PW tsl«2U. IS OOtuMW* 
a 
1 Sl*3«276 ii-3*277 S3-3*i7,J FO*l-$k-*TO*l*2* Kr t l . * «XT K*E&l*2e. 13 
l i -t- B III-MMI III I III Mil 11- POKE33272.31 
13 »*•*«• 

c**-ii 
a a * 11 a .» < > i ta i HI i n « 
» im - an —i—i 
33 h * n m «aaaaaaat<. a uaaaaxai •>u*iii*««I aiaaam 
44 • im m jmt m m mu Mt jm-smm-Mt jmm -jmMt • 

**- u» Meeeeet a I. a n n a a 111 u aaaaaar a n a —*—i r 
IN V.JH4J 0-293 P0KEv*21.235 PtMv*28.3 POEV.37, H>EV*38.1* LI-3 SC«6 
I 20 PWEV*39,1 llE>f NH<R>»lP£EXlV.30>HhI)l J Utf FNK iJ-fPEE* iV*31 >»4lll > 
ija FORI-**TO*6 W V I . A >*A- POKEV* J. IW PCKEv«e,ie* PQKEV*9.2ee PW£v*ie,I3* 
133 M M V ' l l . m P Q K £ v * 2 7 , 2 3 * P1*EV»2».2 F-okEV*<9. 1 C0"3*272 

ne-*?3*9 p<*Ev*3«.e pwcv.JI a oorgiaeeia 
«ea FQ»I.I»44TOJ>AJ WI I .72 R*TI-co,I MEXT FOAT«IM4IO2A»3 PCMI.TJ 
t i l "Oil•CO,4 f*xT TL>»«3 UL«IM4 L-34J2B 00-213 lFI.HlT>*H23iee 
t n atn*4 
laaa sww iFr»M<M>«io«fia<i»ii>«>#oi£si.e 00102MM 
taia N»N..32 72 KKIML*CQ.« IU«U--.I HL-O_..3 IFPEE>(L>-UIT>TMOOSUA2M 
ee 
iei2 iHL<i»*3oaHL-.2e22THEM22eee 
ie>» atTuaH 
iwee PT>E33200 2 PQKE»2EI,3 OOSU»lJ23««-0 LE-! 
iwe3 peiHT-T PDlNTM.Dt.M.C*, mimmiimnmi] 
IEEM «INT'«AA« PBINTG* MTIKT-MAT PRINTTMOI>.O» oo$UII»3A FWEV+II.ZSS 
iB0e« oo^jwaa ocxEv-i.i/e kw .ev ,m tvx.Ev»3a.a pwev»3i 0 «w£ae« 1.21* 
laaM oo$uK4aw 
1001a oosuiiaaa *•»>! i F ^ w i t w e 
1003A IFPU*(V»IK*5TMCMST-SC*AT«A0J»TMT(TL)-TMT<»4̂ > WTOAOAAA 
10:10 MI1KT « U X I TRKJTF.£». set TRI(R>.E* OMT .TAKKf.EI 
tai»« ooroieaie 
nwae mn M a w a w m i w a a H i HQKE333M.2 POKE»»I.3 OO$U»323« 

—mr< Jlul 

,t l n l .M. t l MtlNT'*-. PKINTF* 

11003 F * i « i - i r 
11006 «lMT'Tnk 

11007 MUHT-TTV 
IIB08 
11W9 PHIHI-TN-
naia M»iNT—mv 

11*11 WUM-TTV 
11012 MUKT-TTT 
na i l 
1101« PR1HT-TTV 
iieis wiNT-Tn' 
11016 P«IMT"TT]» 
H8I7 «IHT-ITT 
neie «IMT-TTI 
nei? « inT'Tn k 

11028 PaiMT-TTT 
11821 WHNT--TTV 
11022 W1MI-TT1'' 
11*23 PRIKT-TTT 
11*24 H»IWT*TN* 
11023 MUHT-Tni-

* I II I I 111 1111II11 11 11 I II III 11111111-
*eiii 111111 IIM 111111 t i n 111 t i n 1 m r 
Mil III 111 II 11 It l l l l l 11 I IIII III I 111' 
•HI III I I 111II11 I 111111II1111 111 IN I" 
•a 1111111111111111111111111111 m i" 
*• ti II111111 it 11111111II III 1 HI" 
*ai 111 m 1 n 111111 m 1111111 m r 
• e m u n i n u n mi* 
hii 11111111111111111111 n 1 m r 

* 1 1 1 1 1 1 1 I* 
••11111 m r 
S-HrillM 1 mi* 
X4M1 11 INI* 
a- -it 11111-

»4i ai 111 m r 
3.11 aim 1 m r 

» 1 it 111111" 
> - 1111 m r 
^ -a. 1111 m r 

% 1111111 r 
• i l l l INI I" 

- • 1111 1 N 11" 
i 1111111 r 

11 

^-1 -

iBiiii i n n m i 

>lli|IIIIMII||< 
N at 1111111111 m 

U «N I III IIII I >11 
44 «>L II III II I I I 114 

11 111 I 11 I 11 I I I I * 
l l l l l l l l l l l l l l 

11IIII11111 III 11 IN" 11026 M » 1 H T - T n « » l l l l l l l 
1102:' PRIHT-TrWllMIIMIIItllllllMIMIM' 
11*36 00Suk6ee SVS36«64 Pt>Ev.40 H»lvi|,2i0 POK6V3.I26 fOn£v*M.a P0KEV*31.e 
11*39 P0KE2e4: Li-2 «JVj»2*00e 043SUit233* WJKEv*!! .233 
11940 OO»J*lO0e 
news iFpEEK^v>tH*3TKNSc-sc*aE*3ee>*iHT<n.>-iHT<i«./3> ooTa3aeee 
110*9 OOTOI1040 
I nee Rt>:E332ee 1 P0»X33£»1.3 OOUJII LE«J RTJHTD WTV»2»,L P0KTV»2L -233 
iii*3 pRiHt-7 pRiHtti. w.hi . t* . ominmiriiiimax if ,k». m.at poceimi.j j j 
I: ior- RUMR • •AA*«»AAA»*»»»»»>T FRIHIK >-RINT WAOWOROICIWMTT (>0KEV*4*.9 
111*7 MHhI TA*l24;.F* fRlMt-atia RR1NT&I PRlNI'Mer »lMt r«»<31 OOSU>1233e 
11100 PRINI• a m u x m HHMrT«i4j«». 'Tm ' .m .-Tm *.H».*TTTI • 
1112* &0SU»»«e WXEV-1,17* f->tv 2J3 FiCMV*30.0 PWk£V3l.« RCKCV3.I33 
11139 LE-3 'Xisu>24«0e QO$U(l̂ 330 
1U40 owutiwe 
11160 lFPEEh<v«.iK'3THE*SC'SC»iU*3ee>*IHT<TD-IMT<iiy3> OOTOieM* 
11199 00101114? 
11200 POE332W.4 KW.E332tl.3 MIlHfar PRJHTCJ. 
1121* F0eT«*TC2« MtlHT'N s-, NEXT nttHTK 

P»lMf*nr wtiHTram^.Hi Taiu3>.Ki, ranijj.Hi.T«»(3i»,K« 
11223 WUHT'iea F*INTTflJ< 31 > .01 
1123* wiwt• •pcturrmnrm- ••IWTTa»(4 • ,h», -«•̂  rn*< r*»<J2>,H», TMX11>,ki 
11233 F*lHr-e- PR1NTTFIH13>.«» 
11240 ^ i m ' a t u i m m raiHlTU'ttf a--TMv»7.-»--TMi29).*»--
112*3 F*WT'«oor PRINtr«»<20> a-
11230 P*IHT'«UAMMA PRlnTTRKr a * O H a n a n a i l ' 
11233 PO£v*2i 233 f-aiMt •»»••»«»*•»»•> II III 
11269 WSUK&) irilbS6* FOXV.241 FOtSVH. 1» K«V*3.2ee PCFE^i*.!) Pt»tV*31.» 
11269 i'ii LE-4 OO&VS12330 3 POCE2040 203 

112W W>Vll<W> 
llise IFnE>.iV»lK*Jth€l«SC»iCK.U-*300 «l> 
1JU33 bOTOtlJSO 
12330 MIIKI-R, PRINT IHIIJ*J$C. PWINTJM. 74),LI 
12333 PRINT "leB*" PR 1NTTM<34 >. LE RETURU 
13230 P0rL2e*e.*43 FO»I-3TOI3STEP2 POH£v»I NEXT P0Ktv»3*.* Ft*EV-3!.0 RtTUftN 
2»ee Svi,36964.23* 
22*03 D-217 PT*ESt.L6 «*£S2-15 F»J-3T023 FHKL IFA>*THEn»1 PCKE2**0.D Ĥ S 
22010 FORJJ-STOJSJE .̂3 PCtfSS.JJ POKES 1.33 tCXTJJ, J PTTF£v*27.1 POES1.0 
22013 P0KESI12* P0KEU.119 
22*» V̂ »T£K<V-L, P0KEV.K F0*T»VRO23ESTEP3 FORT 1*22*10221 ROKTI***. TT 
22036 POKES I 129 HnEvn.t P0KCS3.23* PtK£S;.12» FOMi>0Ta2e 
22033 KXTe.TT.T PO£v*27.* LltI-1 SVSNM4 IFL.KlT>«NOOSU»23ie* OOTOieeee 
22»49 (XEooTaieeee. nee* in*». niw.jeee* 
23e*e iFM.<i«e9Twa(STue4 
23ee3 P0K1HL.72 l>OKEM.«C0.4 30-001 IFM>21tl«HOO>2IS 
2361* M.-X4L-1 PCKUe**,00 RETURN 
231*0 (I- 3 M M M B CMC OvtR" POKEv*21,0 PWE3328*.n 
231*9 PTX£332*1.11 PtXESl.K P0KESU7.32 P0KES1*14.32 PWE62.31 P0KES2*7,13 
231*3 IW«2*I«,31 $VS3ee«4«23C 
2313* Fa<tTT>ie*T03STEF-4 POKES3. TT P0KE$3*7. TT*16 P0KES3*!*. rt*2* P0KES1.17 
23131 PCKESW.33 P0*£«I*1«.33 PRIHTK* PWE646,1NT<RNB< 1 >413) «XT 
23133 PRINT** PRINT- SCORE *,SC F0«T-e'023*» K*T RETMIM 
24990 PRINT'**. P«INTT«»T3A)*TC". 
24003 PaiHT"««r. PRlNTTai(32)*LI". 
2*919 p*iwT-«er. p«iNTTai<33)-iJ»" 
24*2* RE TURN 

POKE33J72,31 CX" 1*336 U>1MN P(Xt332«e.e 0>1*2* W126* P0KE19«.e fF-233 
n a m . i 

30919 V-3324* F061*eT07 POKECM* I , PF NEXT P0KE332S1.3 
30*1* PRlNT-k-T POKE332*1.6 SVC*»M0 F«I-L*24TA 1296 POK£I*OI.B NTXI 
39*2* FCKE2***,2** X-2* «171 PT3MV*IJ,l MWV,K PQKSV*1,V P«EV*3!,E 
3963* PRlNTTR*f37>-M6* M" PHI NT TMt 37 >-mXf P«INTTR1<37) 1MI I-* 
39*33 PRtNttFU(37r I M I PRINTTHJO* T&SXiai « 
36669 P*INTTIV(M>'-]M|I U V PR 1 NTTMc36>' I M i I M l ( *Od' 
30663 p«iNTTanjB)--»6ooooeir»ioo* peiKTTRj<a>-i»fcMtiii»eiiiinoooo-
39*79 PRtNTTHl(ZZ>"l»OOOOOOOOeirBOOOOOO-
36673 P«II^TinU6>-^»l III I I 111 I I III III 

p«iNTTni(i*»--]Mii i i i - m a m 
PR I NT - TB9t I l I I I I m 
PRINT ' TtO«WXC«)a 

39199 PRINT-TM I II 
391*3 PRINT "MW-BOOOM'I 
3*11* PRINT• 
36113 PRINT" 
36126 P*IKT-: 
36122 PRINT-, 
3612* PRINT* 
3912* PRINT*, 
3*127 PRINT" 
3612* PRINT*, 
36136 PRINT*, 
36132 PRINT*. 
3613* PRINT", 
3*136 PRINT", 
36136 PRINT" 
36133 P0K£v«ll.e z*e *"3432* 
361*6 POKEV.X*2369<K>I33) PT**V*l». (PUX<V*16)»<IJ233>A«-()OTO) P0K£V*L,V 
36136 POCEU.PF 3 «Y-.3 Ptattvu.v KKIv*3l,f POMV*36.* PP*«EK(R! K«X*2 
3*133 *C-K>1 IFPR>I23TW>0(*M-| ¥"V-.4 
3*137 1FPP-I1>TI«WCX*2 W - . J I W . J 
3*163 1FPP-126TKNV-V-. 7 \mt-.T 
3*17* IFFNI(l»lTI«wacEv*lt.e L I l I - l OCEOOTO1*690. 11666.111*6. 112*6.1*669 
36173 !FX>33eT«rra<XV*l(,* Ll*.I*l OM^OOTOlltee.11166,11266,16*6* 
3*199 OCT03*!** 
69960 POE3W99. n POKE33211.0 POCI33272.3I SVS3 Î2* POKE332***21.* RESTORE 
666*1 F061"3*272T03*296 P0WI.9 NEXT Pt*£3*2»«.l3 
60063 POKE33263.PtEK<33263>OHl6 
66*1* V>33246 PWEV.21.31 PQCEV*23,233 PWtEV*2». 233 FQ*I*3»TQ*« P0KEV*1,13 WXT 
69*!3 PWIV*2*. 9 (30>23* PtJCEV*27.0 S&*1 PR INT 'TT 00*0136639 
6*627 PRINT 'en f t ' ! » « TOUT 11 I HIT *WCt (MR TO PUfv " 
6*63* X1-73 K2-123 X>163 X4-2*3 X3-243 V 1*233 
69932 P0KEV.X1 P0KEv*2.n P0KEV*4.X3 P(XEv*«,x* POtEw*»,x3 
60033 F0RI-1TU93TEF2 POtEV*I,¥l NEXT FOR 1-29*9-029*4 30-00'1 PtWl.00 FCXT 
6094* F0WV1-233TO33STEP-1 P«EV*l,Vl PWEV*3.V1 PWEV*3.V1 POCEV-7.V1 P0KEV*»,V1 
699*2 ICXTY1 C-96* p **C 1*966 
669*3 FOei-39TO*« P»EV*t.t3 WXT 

0CTK9 
P0KES1 -7.16 PCKE91.32 P0KES1*1*. 16 PWES2-14.31 

60990 P0KE$2»7.31 PCKES2.13 "tHIH,»,C P0KES3*7.H P0KES9+14.I P0KES3.C 
6099* P0KE8I *7» 17 POKES 1. 33 P0KE8I* I*. 17 IFC-e6*THCWItST0*t 00T0M69* 
60*93 FO*T-*TOS30 KXT IFX9--'T«Nta664 
69996 IFX9-- '">0469999 
66997 GOT060994 
69996 SVS3C6C* OO^K366e CUt •'•33249 PWEV*23,6 POKEV*29.6 RESTORE 
60999 P0RI»2**2T0J»*7 <»«EI.2I3 hCXT OOTOL 
61063 DeTftS.3.3.1*.19,16.3,3,3.16,19.16.3.3,3,I*.1*.1*.3,3.3.16.16.1* 
61*1* DATftS.I*.2*.20.1*.3,3.3.3.19.26.3,3-1*,3,3,3,3,3,3,l*.l*,16.26,29,26 
*i*i3 D"TRie,i6.3e,i*.2*.3*.i*.3e.3*.i*,6*.7».ie.*0.6e.!*.3*.re.19.26.66.1*.ie.3 
«i*2* snTR29.30,ae.36.4e.36.*a.39,4e.6*.6e.6e.3e 4*.36.«0.36'2a,36.20'10 29.1* 3 
61023 »ITH2*.3*.4a.2S.3e *0.2*. 3*,4*.49. 36.6*.46. 3*. 60, *0. 3*.66.36.26- K,26,16.3 
61*36 WITP29, 3«. 2*. 36 40, 36. *9. 39.49.69.69.60.1* 40. 39,40.36.29.. 36,29. I*.2*. 1*,3 
61*33 tnTAie-3 
61199 OPiTno*fl,960,6*6 
63960 Pt>E332*6i3 P0KE332*I.3 PRINT-T P«KJ27a,31 
63*1* «1»- " a i I III11IIII111 III 11II1111 ti l I Mil IIII111" 
63*13 «2i-'»» * « • » • • 
6392* »J«- * I II II11111II II I III IIII II It II* 
63623 W"*>X>COOX-»C- ' B3I-' *OC-» I M I « « • AM>-|i M i 
6363* PRINT-e- PRINTT«t33>-e«»COOO- PRtNTTH|<32>"~>90000000' 
61633 PRINTTRJtJD'-WOOOOOOOO- R̂INTTREf 36>"T6000000000'1 

63969 P*!N<TA»t29>-T»0000000000-
63063 PR[NTTa((29>.M«Ta](29>.M3»Tf(S t̂9>,n39TK*<6»Mt 
63*7* P*IHTTR>f»;.«*»T*li»>,«3»TM<S»>,RS9TAl<49jA4« 
63073 PRINTTn<7>,A3(Tft)(*>,a2*TR|>*e).Pl2*TMtC47>lA3lTp>c4a>.IU*Ta((6e>.a2* 
63966 FWT-6T0* PR1NTNU MCXT PRINT" TtltTIIITIItTr PRINTTR»t677 ,M* 
63*62 PRINTTAJ<7>-9 JM J*t ' 
6309* POKE2049 243 V>33249 PWEV*21.3 POKEv. 36 POKEvl. 166 P0KEv*2«. 3 
6M86 P0«v*37. 7 P0KEV*36-0 P0KEV39.1 PQKEV*23,3 PO(EV*2» 3 F«EV*27.2 
636*9 P0KE*e*l 23' PWEV*2.2*0 P0KEV*3,121 F\*£v.*0,19 X>2*9 
*J0>e F0RT-6T03* F0«2-2*6ro236 P0KE2641.2 X-X-1 P0WV*J.X FCW»̂ T02« NEXTfl,Z.T 
63093 F0RV-12IT0166 P0KEv*3.V >€XT 
63697 FQRXI-36T02STEP-.2 POKEV.X| PWEV-2.X1 *XT P0KEV*i3,* P<*Ev*29.* RETURN 

IFB>LTMENBB-9 RETURN 

YOUFI COMPUTER, MAY 1985 64 ) 



Listing 1. 
10 »LOAD -TANKS-DATA- 4000 
20 CHAIN "TANK9-3" 
Listing 2. 

10 REM TANKS-2 B* N.SHEARD 
20 MODE 4 
30 VDU 29,632(524; 
40 MOVE 0.0<LOCX-V4000 
50 FOR ZX-0 TO 2 
60 CLS 
70 PROCdatachaavart 
80 XX-340 
90 RESTORE XX 

100 PROCdrawvart 
110 NEXT ZX 
120 PROCdatachaadlag 
130 XX-390 
140 PROCdrindi«g 
150 CLS 
160 PROCdataturratvart 
170 XX-440 
180 PROCdt-»wv»rt 
190 PROCdataturretdlag 
200 XX-480 
210 PROCdrawdIag 
220 CLS 
230 PROCdataanturvart 
240 XX-320 
250 PROCdrawvart 
260 PROCdataenturdiag 
270 XV.-360 
280 PROCdraudi ag 
290 FOR CIRCX-0 TO 360 STEP 301XX-CIRCX»PI/90iAX-44-

COS XXlBX-44>SIN XXlMOVE 0,01 DRAW AX.BXlNEXT 
300 PROCatora 
310 "SAVE "TANKS-DATA" 4000 4948 
320 END 
330 DCFPROCdatachaavart 
340 DATA -1004.8,-4,-7,-3,-8,-6,-8,-7,-7,-7,8,-6,9,-

5,9,-3,7,3,7,3,8.5,-7,6,-8,7,-8,8,-7,8,8,7.9,6,9.3,8,5 
,5,-4,5,-4,-4,3,-4,3,-3,-4,-3,-4,-6,5,-6,3,ZX-7,8,ZX-7 
,8,ZX-4,3,ZX-4,3,ZX-1.8.ZX-1,8,ZX+2,5,ZX+2,3,ZX*3,8,ZX 
*S 

330 DATA -1007,ZX-7,—4,ZX-7,-4,ZX-4,-7,ZX-4,-7.ZX—1, 
~4,ZX-1,-4,ZX*2,-7,ZX*2,-7,ZX*3,-4,ZX+3,1300,1500 

360 ENDPROC 
370 
380 DEFPRdCdatachaadlag 
390 DATA 1003,9,3,10,2,10,2,11,1,11,-10,0,-10,-1,-9, 

-2,-8,-2.3,9,2,8,8,2,10,2,11,1,11,0,1,-10,0,-10,-1,-9, 
-1,-8,9,2,7,0,l,6,0,6,-6,0,-6,-1,0,-7,-1,-7,-7,-1,-1,-
7,-2,-7,-7,-2,-7,-1,-9,1.-7,3,-3,1,-3,3,-3,5,-3,7,-1,3 
,1,7,-1,9,1008,1,10,-1 

400 DATA 8.-3,6,-1,4,-3,6,-3,4,-7,2,-3,0,-7,2,-9,130 
0,1500 

410 ENDPROC 
420 
430 DEFPROCdataturratvart 
440 DATA -1001,-4,2,-4,2.-3,-1,-3,-2,-2,3,-2,3,-1,-2 

,-1,-3,0,4,0,4,1,-3,1,-3,2,4.2,3.3,-2,3,-1,4,2,4,1,4,1 
,11,0,11,0,4,1500,1300 

430 ENDPROC 
460 

470 DCFPROCdataturratdiag 
480 DATA -1002,-4,-4,-2,-4,-1.-1,-4,-1,-3,-3, 

,0.-3.1.-3,-3,1,-3.2,2.-3.2.-2.-2,2,-2,3,3,-2,3 
1 i 1 , 3|2 t 3|3|2|^ ( 8|8 t 9 t 3|3 , 3 t ^ |7 t Bf1 

0 
490 ENDPROC 
500 
310 DEFPROCdataanturvart 
520 DATA -1001,-4,2,-4,2,-3,-1,-3,-1,-1,-2,-1 

-2,-1,-3,0,-3,2,-1,2,-2.3,-1,3,-1.4,0,4,0,11,1, 
2,4,2,2,3,3,3,2,4,2,4,0,2,-2,2,-1,3,-2,1300,1500 

330 ENDPROC 
540 
350 DEFPROCdataanturdlag * 
560 DATA -1002,-4,-4,-2,-4,-1,-1,-4,-1,-3,0,-

2,-3,2,-2,3,-2,3,0,2,0,3,1,3,2,9,8,8,9,3,3,3,4, 
,0.3,0,2,-1,3,-2,3,-2,2,-3,2,-3,0,-2,0,-3,-1,1500 

570 ENDPROC 
580 
590 DEFPROCdriHvtrt 
600 REPEATiREAD AX.BXIIF AX-I300 THEN QOTO 620 
610 PROCdraw 
620 UNTIL AX-13001PROCatora.RESTORE XXiCLSiHOVE 
630 REPEATiREAD AX.BXiIF AX-130B THEN QOTO 670 
640 IF AX>1000 THEN AX-AX-1000iCX-AXiAX-BXiBX-CX 

AX*10001PROCdrawI UNTIL FALSE 
630 IF AX<-1000 THEN AX-AX*1000ICX-AXiAX-BXiBX 

•AX-1000!PROCdrawiUNTIL FALSE 
660 CX-AX»AX-BXiBX—CXiPROCdraw 
670 UNTIL AX-13001PROCatoraiRESTORE XXiCLSiMOVE 
680 REPEATiREAD AX.BXiIF AX-1300 THEN GOTO 700 
690 AX—AX*-11BX—BX*—11PROCdraw 
700 UNTIL AX-13001PROCatoraiREBTORE XXlCL9»HOVE 
710 REPEATiREAD AX.BXtIF AX-1300 THEN GOTO 750 
720 IF AX>1000 THEN AX-AX-10001CX-AXiAX-BXiBX' 
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TANKS IS an arcade-style game for the B B C 

Mic ro with operat ing system O S 1.2. The 

program features machine-code, flicker-free, 

high-resolution graphics, w i ih independent 

rotation o f the tanks' turrets and chassis, 

music, animated lives and a high-resolution 

title page. 

To get I he program Saved on tape, first type 

in listing 1 and Save it as Tanks-1, then type 

in listing 2 and Save it as Tanks-2 on a 

different tape. R u n Tanks-2 and a scries o f 

rotations o f tank's chassis, turrets and trees 

will appear on the screen followed by the 

message "Record then re turn" . 

Start your tape recording straight after 

Tanks-1 and press Return . F ina l ly , type in 

listing 3 and Save it as Tanks-3 after Tanks 

Data. T o load the game 

CHA IN "TANKS-1" 

which wil l draw the title page and auto-

matically load the other sections. 

W h e n ihe whole program has loaded, the 

instructions wil l be displayed. The object o f 

the game is to destroy all enemy tanks — those 

with crosses on their turrets — by cleverly 

chasing and ambush ing them. You score 100 

points for each tank destroyed and 1,000 

points for each screen completed. 

After losing a life or on starting a new game 

your tank automatical ly drives from the 

barracks, at the top right o f the screen, to the 

cenire o f the screen ready for action, dur ing 

which the music plays. At the end o f the game 

the last score and the highest score are 

displayed. 

In wri t ing the game the first problem was 

that, to obtain the necessary independence o f 

rotation o f a tank's chassis and turret, a totsO 

o f 128 3-by-3 character matrices had to be 

defined, or 1,152 characters, or 9,216 

numbers wou ld have had to be typed in. Th i s 

is obviously a massive waste o f memory and 

would be very prone to error. 

The alternative was to separate the turret 

and chassis into different characters and 

overlay one o f the eighi different rotations o f 

each on to the other. Th is can be done using 

the Basic funct ion O r , which affects the bits o f 

two numbers when written in binary such 

that: 

01010100 OR 00110101 =01110101 

It can be seen from this that i f there is a 1 in 

any or both o f the corresponding positions o f 

the numbers then a 1 wil l appear in the corre-

sponding position in the answer. O n l y where 

there is an 0 in both o f the corresponding 

positions o f the numbers does an 0 appear in a 

corresponding posit ion in the answer. Thus : 

8 O R 5 3 = 117 

Unfortunate ly , using O r is too slow to 

produce flicker-free graphics and so I wrote a 

machine-code subrout ine which appears at 

line 1940 in listing 3. O R A is the equivalent 

function to O r in assembly language and takes 

the form: 

LDA (first number) : 

O R A (second number) : 

STA (on screen) 

As you can see I have directly accessed the 

screen for case and speed and so second pro-

cessors must be disconnected before runn ing 

t h ; program. 

W i tB (he program altered to accept ihis only 

24 3-by-3 character matrices are required, that 

is 1,728 numbers to be typed in , which is still 

too prone to error. The solution was simple, 

use the BBC ' s processing power to rotate the 

shapes — from just two o f the most important 

rotations o f each shape entered from the 

keyboard — to create the remain ing rotations 

and store them in the memory before the 

game begins. L is t ing 2 does this by reflecting 

the shapes in varying lines. 

W i t h this entered and working correctly 

only six o f the 128 3-by-3 character matrices 

that will appear on the screen have to be 

defined. 

I f you wish to have a copy o f the game, but 

do not have the t ime to type it in , it is 

available from N Sheard, 2 Ashbrook Drive, 

Prestbury, Cheshire SK.10 4 B Y , on cassctte 

for £4 inc lud ing P&P . 

(continued on next page) 

Listing 2 continued. 

* 3 0 IP M l - I W TW«x A X - *X ' I«M ICX-*X I*XP » I I»XPCX I*X 

m Ax-ail n-c%. ai-ax. 11 »x-ax»-1. PAOCA-A-
rs» IKTIL MPISMIRNGCSTOPAICLTTCFEMOC 
?M 

N F X I O U p r i l H 
I N ( X T I P O V T A . * 
i t * i A k . r t i i r *x- isaa TPCM ooro a ia 
•ea pnoco»»» 
• •a u n i u i t > i M t i n o c « H i i M i T i M n iCL i iHOM a,a 
• H W N T I I I I U AT.AXI I ' a x - i w * TKH aero M I 
I3i «XP*tP-llMIOC«Paa 
a«a U N T I L * ip |9M<nac* tap* ,a*aToac i x . a . » . w > * a.a 
•sa w m i i « « « i , m i i AX-IM* r>«M aore n-a 
M n x n - i i i f t t i - n i 
m u n m i t - i u t i p *oc* tp r *<mala** m c i a i M * * a,a 
M a **p«*Ti i«Ac * x , r i i ip « K i i M t x « ootff 
M O •. - • X • -11 PPOCC * -
•*a IJNTK AX-1 AMi XQCKO'iiCl.lidCPKX 

" 1 9 DCPT-HOCLF 
»:a i r ax ' -eaa n c < H M M M I K M M » I , H H I » I P « 

I aaa I C H E F A O C 
««a IF «X-M* n o *X-*X-1M*|M>VC «H ,Kr t|««HM 

Mat chop-HOC 
r j« m a m i i H i l i U B n a c 

t i i s t r m t i i v i 
I H POM P I - L O I * ro U * 2 R < i Lacx * 'wx iLacxuOCX> i i>« iT 
T - ^ ton AX U B I T O » « M P | - > L O C X P ' V X T L O C X P L O C X > 11 W I T 

i m i n i i * h t i t to u c v i t u x r > i i > i i i . O R A . o a i * i i W i i 
lata IXDP*OC 
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(continued from previous page) 

Listing 3. 

I* TAF»*-1 »» k . M W 
: * ON I W O " O O T O 9* •4 

4* KCMliM 
3* "COt Tivftj 2>l*2«ll*,*i*| 
14 MQClAIÎ UCItDnt 
>• "OM 4.VOO 2J,B2*2tB|B)*> 
M vou I*,l.a.*.*.*tv0u l»,#,),•,»,» 
t i l lvf l t i l 

I** MKucKiwvn 
II* *f if0*6i A*OC04t a 
IT* HOC«*.lil< 
t3* goto it* 
MI •(ira«(>Hoca*t* 
IW WFLCKFF*. 
!>.* *x-?*,ux-i4 
IT* ti*x-*tc>4*ax-*,M>Tx-t 
IN 
It* HCCgiM 

I ' 7 H D M «C I H ' M «C M> <IM49 
4 K»tM£Om. imi«B 'C« l i «0C l i l nD . l i » I0 l ' J 
;i* ftoro it* 

22* 
25* DfrrAOCdr 4> 

23* fx-. o x . 3 2 * - ( c x . * . . n « * . - 4 7 2 - 1 1 23* 
>« H » l h u . « civ i s * 

;?t 7*7*-ax hod oiv 13* 
IM ' U M HOC NTI I T M I oiv NT 
pa* U.I iwl'ol 
•M fNO**CC 
JIB 
32* C«rr«0Ccf.ocl. 
!M IX-(0X.J2*>-<Ct-ai.49*M 
•« l -4T2-tx noo n t i ' i r w i oiv 39* 
! » CALL I>K< 

l«noc 

:M O f M O C t U i ' 
3** n<m>]»i>ici>i>>iMH 
' N H ' M J noo 294) ' I r f r- t l BIV » * 
4IB CAtL BlAnt 

« * 4 
44* 
1» 
• 4* 

I U 

11* 

33* 
M 
3i» 
la* 
;r i 

Hmacn t i 
M'l •.>1.1.13.1,14.1,11 
'0» U - 4 9 * * * TO IMt'lUlW l l i t l t ' I t iKH 
D A T A L I , : » , | 7 , 2 3 , 1 * , 1 1 , S 4 . 1 I 
' « • N - M I I T O I U I ' I X U < T I - I X - I X . n c i t 
6 * 1 * 2 4 , 2 * , 2 9 . J 1 , 1 4 , J * . 2 7 , 2 4 
' » I V M A T O I M : 7 I « I H I N V I . I T I M I R 

K a i ' l i m 
rem « . i to ni«t»D 
' t 1 « ' i l ' 'AX AND FXI T«H "fltn*-! t iK -t«>TX-* 
A X - A X DIV ?,t»«-f«m.|ILPltlL ' , . t i « H I X 
vou 21.2?4.«3.I7*.*3.IT*,b3.I7*.B3,I7* 
vou 3 t , ; » > t , i , n i , i , i , n i i i l i 

W VC-- 23,3M,•,•,*.24,)«,•,•,• 
M M L * L . L , * , * . L * , 2 . 2 , 1 9 , I . I . 4 . 4 . L » , 2 , 2 , 9 , L , L . * . * , 

••,1,13,4,1, s ,c,o. i*. 2, 31.j' 
40* 4QA U-IMJ» 10 19*41,RCM) l\|"!tMllKlT 
4 1 * A T R « A T , - > . 4 R S * 3 B . I 1 K T . 4 * 0 1 4 1 ) . 1 . . 4 - * . J H I | L K N O I I ' 

>.1 
41* rc« .*\«49*4* to <.9*7r,->it>*,«ir 
4 3 * M T * 1 3 , 4 , 1 3 , * , I I , A . 2 1 , 1 2 . 1 * . A . 3 3 ^ , 4 4 , 1 2 . 4 * . 4 . 4 

I , 4 , 3 3 . 4 , 1 1 , 1 1 , 3 3 . 4 , 1 3 , 1 3 , 1 J , 4 , 1 3 , 4 . 1 3 , 4 , 1 1 . 1 1 . 1 * . 4 , 3 5 
. 4 . 4 4 . 1 1 , 4 4 , 4 , 4 1 , 4 . 3 3 , 4 , I I , I I , 3 3 . 4 , I J . 1 4 . | , | 

44* iCWJTMllIHtT.II lt 
nnOCM.DCI>llullTIL AX"I 

iH Mnoc 

47* 
**• •<UC>X-T*«C.-<.4> IF 1WCKX.14 TAACKX-l 
4 T * i r « < M - I I U N T 4 I M - I [ L U H M - T W I 
• 4 « |r AMIS KOTX-I 
Ti* ir MAO RDTX-P 
72* IF LlvtlX-i QOTO 7 4 * 
T3* N > R I I G | | M U A I > M 4 | 4 I H I I 1 « T « 4 L TO 234.HT1 

-AX DIV n4itl.|l>«'l>7:'.klN4i V t ' l l not 13*,-4TT-
»X 01V 194, "4M-L I JttX.CACL I1X4 

r<* cx-*x.ox-«x 
'3* MWlKHHl->IWIII-im.ilwt(|.1«i| 
Ta* W.TWX-IIWHnTll . l lwrtl-wll 
»T* ri«. iun.i iP4C»i-iBii . i iPny|.imi 
•M IP TUtX<« TUtk-T 
••« tr H*X>T Tl»X-» 
AM 1' CH*«X<* CHUX.7 
• I* 1' CM4*X>7 CHMX4 
•1* AX-T (C>t**X.49«** > >*X-t.Tl«X.49*I*I 
• 3 * riLix-exiriL»x-ox 
• 4* 1» |WftVI-**> 4H0 CM**X-* r^H DX-0X-1 
« » I' |M>t.l-*4> M [MILI TKN CX-CX. I 
4*4 IF IW|,I-«| AND CHA*X-4 Ihtk £x—I 
*7* It I4KC44I AND CHA*X-A TM«N CX-CX-I 
MM VM1X<CX<VW4VX<DX 
H* CXrflUXlDX-TlLVX 
'H HOCi.44-
• I* CX-VMtXlDX-VMVX . 

*3* ir n ^ x i t i x t i l k BX-CXIMX-DX 
44* noc r i . 
" 4 1r I * n I-11 mo rutx noc :-4 r^i, *OTo *4*tn.u 

«II0>*0C 
44* rx-l3*7*. if -rx-* 00 TC *M 
*T* rxHM>4,|» 00'0 4*4 CL44 INWWIC 
*M 7rx-i>Tirx.ii.tiRx,7irx-2i-*x-i>Tirx»j)a4ix-iilx-

F X i 4-A0C ».o*i> 41 l i t» . ' (H.J l i 3 J .AOOCa--1 I C k u I 
0UMC 1,-19.4.2 

»»* If '47*-* T»x-* 
IBM p c n n 
• •IB 
1*2* HWOCkrw 
1B3* IKI ' l l IW 
1B4S ro« n-4 ro 1* «T*» J,f0« HX-2 TO 13 l l l f 3, tr V 

r«nx.t *x<12,»X-Il,CX*lX,DX>vX<n40C*'*-
ira IX,I«IT n 
i«4« ro* TX«* ro »,n;vTi*»ivx,*iICM44IH4)>>ci.t 
IB-» *X-* TO l*lHtlNTT**'«,*Xl|CMI4.114>,Cl*4lll4 

• i » l » M » | i J » , n i | C » l l M 4 l | C > 4 l l l 2 > l , i « l ! 
1*H »0* AX»* TO 1»,M>I«TTABI»X,JICM*4.1J4).I«IT 
1*4* ro* AX.I'IBB TO %irrt ,AX-i i.i 

mti 
I1M ro* *x>* ro ll**1HTT*»ll4,*Xl|Ct*«l224>,0«ai224 

l|0«4(U4,,hllT 
in* wiNtTABiw.siio^niiwticnijdiai IO«4<i»>IP*I 

•4TT A*,34 1 , cxia 11J4 > , CHA 4 ,214) 
i l l* r«i*Tr*B(9.ii i-KOAf ,acoa(X,»*i«i'*Bi3,t>, -Ml* 

•CO*!- |HIX 
1S3* ir , l , t l t . i MT0II9* 
I14B CI-.-4.4C* VMXX TO L lVf»X-|.AX-J,»X.|«,CX.14.VA 

•X41,BX"*,**0Ccl44',>«IT 
us* ir l Ixi i i . ; 

114* H*44KarM,t.nh, 
11M 4 0* t X >49*39 to I344F |I|F * 
III* (Xlt.'lll.ll,(MVX-r<IX*T) 

ir tjx-* HI 1 * ixiocnoc 
il l* roocawen 
114* CX-CM1X,0X-€NVX 
119* 4<0Ccl»' 
124* t' ? I IX.4K > 1* O0T0 1314 
• IT* ir -riix<ii-« tmcn px-ex-t 
iraa ir •»tix»2>.i cx*cx.i 
11** ir xix.2i.4 rvcx ox.ox.• 
13M tr ->itx«ii-* tho, CX«CX-i 
131* r*0C<n*c.,I' xix.4)-Cx 1 y 1 / x*7>»&x CLH t 

X><HIX, 0X>CMVX< •> t IX-*) -Ct 11 (»*•!> -OX 
112* 4 1 , ' n w , . XIX.11 ll(|.T|IH».7l|t>>ll 
133* **0C*TA_ 
134* '17»-» 
133* *X» 1 t IWTI*M)11) )-l P44I .19*** 
isa* ir t i h . j i MOB i-* ano t*x-* *ko m t n » , ) -*x-i 

X-IXl !X-*X.A*OC«.v.^.l! |H0C*CV4>K*I I.ix-rx,cx--<*x.i 
I lOX-riAx-H ,*a0C4h4l IclwkiBOLM B, -19,4,2 
lira 11 7tr*-i ?*x-« 
• IBB NCIT ixxhornoc 
1 34* 
IIH »tr*«OC4*4'ch 
141* -><IX-ll.?ltX-2> <«M-4 
I4J* tr ->(IX.4I<1* Add <[mx>j> noo 3-* AUP ICNVX'II 

nOO 5-4 '-mn raOCCUACIlof. 
141* I* ri|XM)>ll Tll|.}I.Tl||.ll.|,4in.)i.4||l.]i. 

llTttX.4l-TIIt.4l-l 
144B ir >IIX.4)<|B TIll»l)-ViIX.2i-||T(IX-3IX-1)-

!,•> IH.41 •TllX.41-1 
143* !F 0* TIIX.4I-IM TtIX-41-l* 
14AB ir T1IX-3) '13* TUX-ll-r 
14TB tr T1 fx—31>7 7IIX-3)>T((X*3l-« 
14B* It t 1 ix*21 >19* TUX-21-7 
144* ir 71lx—2)>7 t1ix-2)—* 
15** | i«na 
131* 
191* H m o c i i ' K i i r 

133* CX-C»>X|DX-<NVX>EX>>9X432*I-ICX-*' • LVM, -%rc-CX 
HJC 13*1 -tTD-«X DIV 194 
134B CALL Il iU^KUVMt.H't 
:39* ir VWX-*,(no**oc 
• 9AB tr VA*X>1 00TD 1S»* 
137B ir VAAX-IiDIRXw.I.*r4YAT(DI*X-Dr*X-11 IF DI*X*4 T 

4H M44{( 
19MUHTK -101 *X-43*3*1 -1,r*OCn*—4lr#cl 1 tN0**0C 
134B AX-T,n.2l .4, ir »x-r AX-AX.4 
>*M " 149*3*. 1 AX'1) ) —* 
141* *X*|4,T(WC<4)).X3*4r,|r T, * X > — i 01 AX— 1 Al • L3B3* > I 

4*00«lraitiClltMK ILK »T0l4IB 

>41* 
143* 
1444 
143* 

I47« 
IAS* 
14*« 
ITS* 
1 Tib 
17H 
171* 
I TAB 
179* 
174* 
ITT* 
i r*» 
174* 
IBM 
1*1 B 

IB 

W'racc.aiiai'm 
A X - R I N . 2 ) rl 
tr Ax -0IAX-2 0* S1*X-AX-1 71IX-41 —41 CI4C440C 
ir A X — 3 A N D 01*X«* 7{IX-4|.|*2iU«nCC 
ir AX-* A M O I B X - 3 "•(ix*4i-l«CNC4»W0C 
ir A X - D I*x> * r u i x i - j i i ^ m o c 
ir AX-0I*X<* TCX'Al-ltJ.CNOMOC 

N'rmctaw 

**0C4n«ll 
n a i w . M i l 
noctvo 
**fX*n*AV44)4t 1 
••0C4K.11 
«0Ca>Wyl«tt 
* E * T * T L U T I L T L > « > 3 3 
H | H T R * B T 3 . 2 L | -
tr KOanwil * I x— 
r*n.'T*»i9,ii, -Mt- >'|MI 

riCT'HiM I 

114* CX-24.ro* VAAX-B TO LlVC«X-2lAX-2l*X-l*lCX-l*-V* B9* 
AX" J. DX-*l rACĈ '—1 KIT 3JI 

hinacaaa 
i*>* ro* 4444-* T O 2 A R T * 2 
iN i -X-L3! M 
1*4* I 
|®M O P T : „ , 
1*1* .—0̂ 4 
142* LD» 441* 
•41* .14«4 
1*4* DCVlLMliT*, ,v,0**14721 ,V|*TAIk72> 

aaf im 
149* 
1*4* .C».t'4l 
1*7* L B* 4T4 ,BT* 4 ' B I L DA 4T9I*T* IfliJW A D V A I L D* 174 

, * t A 1 7 B , L O * I ' R I B T * 471,1** -o.-iLO* 474lQ.ClA0C 441* 
> T T A 474,LO* 4791ADC 4 4 B , » T * L79ILD* 4T4lCX.Cl*0C 4 1 I B , 
*TA 4'4,LM 477,ADC 44*,*t* 477,LS* 472lCLCl*OC 444«,« 
t* 4T2 

1 T B * L B * 4 7 1 , A D C 4 1 1 , * T A 4 T ) 
l»»B LDA 474,BTA I7BH.DA 473<BT* 47I, J B * M V A I L M 4T* 

L « T A L T B I L D A 477,BTA 47|,1«* A A . 4 ,L0* 4T4,O.Cl*»C 441* 
• T T A 474,LOA 4T3IA0C 4 4 * 1 B T * 479,LO* 4T4.CLCI*OC 4 4 S B I 
* T * 474,LO* 477,ACT 4 4 * ,*T* 4 7 T , L C * 472,CLCl«« 4 4 A B , L 
1 A 4 7 2 
2M* 1 . 0 * 4T3l*0C 4 4 1 L *t * 473, L 0 * 4T4,*tA 4TBILDA 479, 

I I * IT),2** M . H 1 H 474,BTA 4 T * , L 0 * 47T,*LA 4 T H 1 C A A 
avaiDIV 
2*1* 
2B2* ,4l*ot 
2*3* LDI 443 
2*4* .(Mil 
1*3* L«v 441* 
1*4B 4 tree 
2*7* MOLM 4kB,*T* l4T2l,r,C*> 44*. M B laopiOtltC 

*• 44B>M0 m t i l M 4T1|CLC>ADC 444*. BTA 471,LDA 4T3,A 
DC 4411*1* 473,2)* count 
2MB . 4-a t,*rt 

1 1 B * . l u c k 
111* LDI 443 . 
112* .t count 
113* LPV Ml* 
It a* .c.tooo 
113* Mv,L0* Inoaicn 44*,*N( 4 loop,0(4 

)C*i -L41 4C0 (.KIIIIDI 471|CLC) ADC 444B,*rA 473,t,D* 4 
73,ADC 44I|*TA 471,2 W I [Aunt 
1IAB 44B, BT* 47*,MT* 
1 1 7 * , l * M H T > 4 4 I , * T * 4 T B , M T * 

3 IB* 
1 1 0 * , A N * l | C N * O 
11** L D V 44* 
121* .>_1ooe 
122* MVILOA 14721,v,M 4_4ourva,C*v . loostL 

DA MB, IT* 47*, AT» 
111* • a_4oun41 LDA M1 I BTA 47*,*t* 
114* 
129* b l l * . 
12A* LOI 439*,LM A4B*I JBM brrr4,*tt 4T»,*rt 
12 T* 
12** .tanlOwl 
22** LDA 4B.BTA 47S,LM 4TC|«C)*K 44C«, BTA 472,LDA 

470>*K 443,*TA 4T3.2** Ch*c4,2** t>l<Kli>LD* 47t,*T* 49 

131* u0* 4TC1CLC1 AOC «c*a*7* 47},LD* 4T&,A0C 441,|tt 
473,2*0 CKOC'IJB* 01OC4,LDA ftTV,BTA 49*97 
111* LD* 4TC.CLCI *OC 44 •*, BTA 471,LD* 470,40C 44«if'> 
471, 2BA iM,„j|a Block 1 LDA 47f»*TA L3*3I|*1> 
233* 
23M .Bloc. 
219* L 0 * AT*, M O nowfAl, L DA 44*,*tA 47t,AT* 
llA* . B4.|4I ILOA A4UITA 4TCILDI 4T*,IN1,*T> 4TB,47* 
237* 
23M . I 
114* LOT BllLS*l47*l ,V)Crr »9>*HI r|gM,lt> ajiit* 1 

47*|,Vl«r* tTliOCC 473H.DA 473|BTA 1*7*1 ,v 
'M .rigntlLOT 4tlLD*r47*) , 0 0 * Mtllf l VBIC4* 44.1 

( 9 U P I L S V 4 1 . L D A . 4 7 B I , V , » I A L 7 3 I T ^ 4 7 3 , L D A 4 7 1 , 1 * 4 4< 
B> .V 
• 24IB ,V*)LDV 4[,iD*i4TS> ,viO* B2,Bnl wvw*iO*aT,| 

-^Oup I J » iow 
241V ,WV4«IID< 43ILO*i4T*1 ,t«»TA 473, MC 473ILM 41 

1i*TA147«1,V 
243* .40-Mji 41.L0AI47*! , r ,c» tlitni andiCi* 44,» 

L ondlLDT t lHM l im ,Vi*tA 471, IW 4TI1LDA 471|1TAI17 
• I ,» 
244* .Ana,AT* 

243* 
144* .11.44 
147* LDA 474,*TA 47C.LDA 479i*TA 4T0ILD* 4T4)BTA 47t. 

LM 477,BTA 4T7 
14M LD* 4U4.lt> 471,LDA 443*1 Bt* 471,j*A OIl.t.lM 

44(*1*TA 4721lD* 449*,*T4 4TJ,2** lont'ol.LC* 4TC,lt4 
47 4, LD* 4 70, B* A 4 79, LDA 474,*1A 47411.0* 47T.4TA L 77 
144* Ltl* IH.CW 42. KQ nall.HiLD* M,*TA 471,LM« 

9*,*tA 471)11* tllAIILM M, BTA 472,L0* 4434I*1A 471,; 
** control•*T* 
23M .nollv*4l*T« 
231* ] 
191* KIT 
293* (Ntraoc 
334* 
193* 0*4 FAOC4.pt 04 ion 
29A* 4X-CX* 32»4*t VX-1*21-(DXaJ2-4B* 
137B B0L4C t.-IS,*, KIBOLM B,-I3,3,l9lBOUND t, -B,4,t 
19M ro* L00AX-I ro 1 
234* ro* C1HCLCX-* to 9M »Ttt> 4* 
2-AO VX-CIACLtX-iAI/41 , *X-tX> 12*4C0* <*«0 <MX) )tBX-rx*l 

9*-*:<4.**O.NXl > irovi IX, rX,PLOT A.AX.rtiHOvt IX.VXiAt. 
IX-<*X-IX),*X-»X-<BX-vxi,PLOT A.AX.BXihtir 
141* WIT L00*X 
141* **0Cc 1 44. 
143* txmnoc 
244* 
149* w-noc——T.̂ .411 
24A* rO* IX—43*4* TO 43*4* (TCP 4 
147* tr Tlx-* Mf 4 r,cao**oc 
14M r*|4ltTABI7IIX.2> H.3) • • 
2AO* MtOC-O.aan.l ] 
1TM IF *x<-T,lx-3) AND OX-2>-TtIX.2) AMD H»nin<l. 
AM. HX-27-TIIX-3) CX-QXl DX-KX,r*OC*-pl441 on t B0 TO lit 
271* CX-Tllx-21 )0X-T IIX.1> I U>a<>. IF -47».| » 

tX-*,NClT)tN0*1t0C 
272* rot»TTAB(7, ix.21 ,T 1IX—1' 110*»* 122*1 t>«lTir***tC 
2T1B 
274B KrraKvxitcKai) 
279* (X- < DXall#> * tCX<*< .49***, 7472-CX nOD .Tai'l'W. 
DIV 29A)C4h.L 4nol I ctw> tCND**OC 
274* 
177* 0tF4*0CAO,44*41I 
17M -L'*-1X XX 19A.T471-IX OIV 19*iC*LL*o-*4n4tl 
277* CNBASOC 

2*i* ocr**ocn*.| • <0 
1*1* A**70M 2*4* 
I * I * i r L : V « * X - I T H I N F * i x r T * * < I 9 . I * > R ' O A > « M * - I M -

L - 4 . « C 7 T A I K A T 1 L Tint . 3 M . 0 0 T 0 9 * tL * « C L * T M 1 0 C 4 C 4 4 - . I 
* T V M I I V T « I - I 

2*4* D*r* 3.24,13,4.24.11.4.1*.13,4.27.13.4,14.13,»,» 
4,13.4,14,14,4,14.13.4.14.14.3,24.14.4.24.14.7.3*, I,.« 
,M,l* 

2 * 3 * L O C X — 4 3 T * * 
2*4* F0* DX—* TO 12)CX-2*IAX-2)BX-1*,**0C*r4«i T|-f-f. 

MAVATaCALL kulfA-I IFT47B14 4M -LOCXOI *0UN0 1,-13.7 
L O C X . T I L O C X ' I 1 ,*0L*4D I • *,*, 1) L0CX—LOCX. ItiMT | L » I K > I 7 
I » » 0 C D . , . . • * ! • I . M U N T I L TlHC>]7iA*OC<t*ar,4*tr 
1*7* (0* IX-1 TO 11, AC AC AX.CX ,0Xc *X—T f 49* 1*.*X>) At—7 

I43M*.AX )**QC*. A_, T tKC-*,*tAtAT,CALL kul<4- < IF74TB.4-

<AC TLOCXI -1 KW« I , - 13, TLOCX, **(L0CX-1 1 ) *OU4lt I ,*,!, 
l)LOCX-L0CX-l, O H T I L T 14* . S 7 I r*0Cr I I.- .if if ILU L * T S . 
rim>3T,A*0Ccl4a' .4«)T 
.AM ro* CX-I4 ro 21 *Tt* -l>DX-14<AX-3,*X-14,**OCAr, 
T int.a.Af *CAT,CALL 1 17747*14 AND 7t0CX< H KUi 

0 I ,-13. TLOCX,T1LOCX-11 laauHD 1 ,*,*,2)L0CX-L0CX-l,uv71 
L T |.« >4B)**0C< 144̂  INC4T CLBC LHT1L ' InC * 4*. FAOCc I 44'• 
X • r 
1*4* F0* IX-1 TO 2,MAO AX.CX.DX.H-' 149*t»-AX>IAX-71 

L9***.AX)|**0C*-4-)T|HC-«l*EP(A7,CAl.L 4u"4T , ir-L^B'4 
AF.0 7L0CXOI *0LM) 1,-19.T10CX,TILOCX.|.,*OIMO l,*.*,l 
• L O C X - L O C X -l tLKTI l . T | N ( . 4 * , R * O C < 1-4' . X ) T I L 4 C _4<T 1 1 T 
1 N * > 4 * . R * O C C I 4 4 ' I A C I R 
14M r*OCcl4*r )AX-*,ax-t4l*4aOC*r*-.raiQC*4'4An,(HO*AOC 
2*1* 
242* C>C»»4>OĈ .I I 
2*3* ro* ix-*3*r* to 43*73 trr* 4. tr "»lx-* T 1(^*4 

0C 
1*4* If n<-7(IX-2) AND •X-S>T1IX-1> AAO 4a<-'(IX.3. 

AND HX-S>*ttX43),*0T0 2*9* (LM mivt tA* (T lIx.ll.T.lx. 
J)),- • 
1*9* **OCAO^*n*tl 
1 * A * ro* LX—49*3* TO 49*ar J T C R a. I F T I L X - A X - T I I X - D 
ANS T (L X.41 »2>—T (ZX*2) AND TlLX.TK-TlIX.3l AND T I N . 

7>-2>-7<IX->> AMO TLX-1 CX-TlLX-AUBX-TlLXa7l.rtlOCA.rl 
oaton, I C O I T C X -*CO * * X . I M, T L X - * , 7 I X - * , » < I T L . X . M T I T I X (L 
M NCIT LX 
1*7* CX-Tilx-2)tDX-TlIx.3)>r*0C4n*ll<n*c>iir -47B-1 T 

IX-*)NIIT)CMDrMC 
1*** tr T L X — I r*!Art TAetTtfX-l) , T ) IX-J) ) 1 C)*4 .224. )4C, 

t)(ND*at0C 
2*»* KIT. 

3*1* 0<r**OCln*tructlon4 
3*2* F*|4ITtA* (•, 2) , CiAt 11 ] 11 , ClAt 1141 ) | 1TAF4,* 4v 

44TA" .A* |N7 TA» 14,11 )C»*t< III) |C>4*a I |4|), 'tlMII t r < l> 
4A#.«-
Ml* r*|«TTA*l*,4> , C-414 I 1341 ,cx>* I 144) , 

44-4 " 
3*4* A* INT TAB. 9, 7) )C»*4 I I 3*1 | '*C0*C-' 1 *C0**X. A* I NT • A* 

123,211"Hi-*C0*€—*int x 
3*9* A A I N T T A I I I I . I T ) |0*>t'l]ll|CMt*<|4|l|-tta*T*UCtI»i 

• •tMIKttA»l|l,||i,o«*I131)|C7«*<l4II|-tMt*UCT|IM-> 
MINTTMU t, 12) ) Cm <13*1 |C4t*| I |4AI( '444444444A441 

3*4* ** INT T A* < * , 14 , | ̂ *t* I ] 3411 • *u 1 M rour tan. u*|n*. 

23M IDA 47Cl *CCi *BC M1*,*TA 472,LD* 470,1 
47), J** cn*c.,J** *l«k,L0* 47t,*TA 43*93 

B, BTA 

1*7* ro INTTA* .*, IAI I C>«a . 1 34) I - 1 •*07*t( O-AMtt Lt» 
T, -,A*INTTAB<*, 17) |C4*ta C134) I - I -*0t»t* CHMBla AIO.T 
. •)**INTT*»ta.|»l ,0444 11341 | - -4Wt*t* TUWlT Lirt.'l 
**mTT*aia.H)tc»«aui4),--/ -*ot*r* timwt *i»rr.. 
3*M A* JHTTA* 1* • 1* 1 | Cr* t (134) | " ' * 4A4C— 44r) -ACCtLIM 

t* • * ) A* I NTT A* . *, 21) | C4** 11341, * <4AI 4, ) -ri*»." 
3*** **IKTT**I4,23I |D*tl I3A> ) Ottt 113t) ,0«* I l*Tl|C4« 

I (1321 )-A4«M ANr .IV TO (TAUT * |CHAa I 19*1 
31M art |9, | 

311* Tina-a I At-tAT urriL r tr« >!M. o-MTi tCO*«x-*i Itvc* 

*T)M (NO • 
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/Iff Make more things happen with hAemoco. Kill 

Memoco Electron Robotic Arm 
12 Axis of movement. Arm raise and lower. 270 degree rotation left or right. 
90 degree elbow movement left or right. 90 degree wrist movement either 

side of centre. 270 degree wrist rotation in either direction. 
Claw open and close. 

Fitted with motor control circuit, Switched from 5 volt TTL. Controlled by 
computer. Separate motor driver power supply. 

Range Doubler Multitester 
43 ranges 
50.000 Ohms pet vott D C. 10,000 Ohms 
per volt AC. 4 25" Colour coded mirrored 
display giwog accurate reading without 
pareliex error 

With position 
feedback 
BBC B 
Interface card _ 
Spectrum 
Interface card _ 
Commodore 64 
Interface card _ 

£129.95 
£49.00 

. £79.00 
£49.00 

Normal Price £27 0 0 
Our Price. £15.45 

200 in 1 Electronic Lab Kit 
Include* a l ID matte 200 PROVED IUCH « 
Raoo ftwi Owelty Surely Autm Covm 
protects using Itarrsfiloii Trttpafcd OcuiK 
Seven «flfr*ntdspt»ift L^WSenstwciiewis 
and many more All compty^nK b u t rto Mteo 
wortcas* cover Compretiermye manual 
Compter sate 
Normal Price £34 0 0 C ) A D C 
Our Pure 

Ni-Cad 
Battery Charger 

A.A., C., D and PP3. 
Charges up to five batteries 

at a time. 
Price £6.95 

Ni-Cad 
Rechargeable Batteries 

1000 Re-charges 
Guaranteed highest quality 

EACH 
PP3 Size 9V £7.99 
U2/D Cell Size 1.5V £2.85 
HP11/C Cell Size 1.5V £2.65 
AA /HP7 Size 1.5V £1.99 
AAA Size 1.5V £1.78 
8 or more - less 10%-Any mix 

l 1 /?-4 ' /zv DC Motors 
Stall Current 300mA 

m t B c k S h e t l l ^ £ 9 . 5 0 

Dimensions: 
Length o/a: . 
Dia: 

Solderless Breadboards 
Insertion range .3-8mm wire. All 
DIP size components 
acceptable. 0.1 matrix 
5000 insertion cycles. Screen 
Pnnted for coordinates. 
Suitable tor high frequency, low 
nocse circuits. 

MM 204 
3 distribution strips with 300 lie r>ints. 

terminal strips with 1260 tie 
points. 
3 terminal posts _ £21.00 

Shaft length: 
Shaft dia: _ 

45mm 
24mm 

_ 5mm 
_ 2mm 

Price El.50 each or 
10 for £12.50 

price 

MM 206 
5 distribution strips with 500 tie 
points. 
3 terminal strips with 1890 tie 
points. 
4 terminal posts. 

Pnce. £29.99 

Battery Eliminators • 
Mains to DC regulated 
300mA 6v, 7.5v, 9v 
selectable. Suitable for most 
battery operated equipment. 
Price £6.95 
IDC Connectors 
High quality U.L 
approved. Sockets 
including Strain Relief 

IDC 10 
I DC 14 way 
i DC 16 way 
IOC 20 way 
i DC 26 wary 
IDC 34 way 
IDC 40 way 
I X 50 way 

Each 
£110 
£1.16 
£1.57 
£165 
£2.24 
£2 75 
£3 00 
£347 

• VAT 
£1.27 
£1.33 
£1.81 
£190 
£2 5S 
£316 
£345 
£3 99 

Plugs 
Please state whether 
straight or right angle 

Each + VAT 
IDCP 10 way £100 £1.15 
lOCP 14 way £104 £120 
IDCP 16 way £109 £125 
l0CP20w«y £122 £1.40 
I0CP 26 way £152 £1.75 
lOCP34way £178 C2.05 
IDCP 40 way £191 £2 20 
IDCP 50 way £2.13 £2 45 
Exacting Locking Aran. 20p 
par plug inc VAT 

Ribbon 
(Grey) 

10 way 
14 way 
16 way 
20 way 
24 way 
26 way 
34 way 
40 way 
50 way 
60 way 
64 way 

Cable 

Per tool 
£013 
£0 18 
£0 21 
£0 26 
£ 0 3 1 
£0 34 
£0 44 
£0.52 
£065 
£078 
£0 83 

+ VAT 
£0 15 
£021 
£0 24 
COW 
£0 36 
CO 39 
£0.51 
C0.60 
£0.75 
£0 90 
CO 96 

E M O C O 
ALL PRICES INCLUDE VAT. FOR 

FOR INFORMATION ONLY 

OIL Switches 
Single Pole Single Throw 

Each + VAT 
2 way 
4 way 
6 way 
8 way 
10 way 

ORDERS UNDER £5 ADO £1.00 POSTAGE AND PACK AGING 
PLEASE SUPPLY S A E TRADC ENQUIRIES WELCOME 

15 WINDSOR STREET 
MELTON MOWBRAY, LEICS 
TELEPHONE (0664)63544 
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3 0 , ' B B C ^ c r o 

S group ° 1 

SSBB̂ Sf 
or 

ORIC AND SINCLAIR 
COMPUTERS 

Ortc 1 uyncuiat 46*£7S<t72H82 One Almoi 
uxnpulef ««K till [tl06l [lit Sinclair cock»i 
Tvtii3|tl»>tii4 SinclanOLCompula'CiOe 
i£3» W10 Ot Floppy mac intffac* t in 
l£ I Ml t l « Sinclair Spectrum Plut Computer 
19K tni (tl3t| ClSl K« to ma 
Spectrum lo Speclnjm Plut £30 (tWl £40 
Mittooma (tSOl HO HS232 Irrtartaea 1 ESI 
iiw (to Special ollar M-cooif* + 
iniwiaca I • t carvidQei (102 itiOOl t i » 
Blank mtfrodrm cartridge! (JM <t3l £4 
Spaelnsn noppy due interlace I S H Cuman* 
a-it wciion io< lutiaNa due mtiaai £ 102 (t93; 
tti? at FOS Keyboard tot tpacfum £25 
lt»l t » ima«iece 2 £20« (tJCh tJJ 32K 
memtx> upa'aOa kit lot "jH apactum uttu* 2 
ant) 3 «ntyi(3i <I26>£30 Spaci'um Cenifontca 
prima* interface £46 <(42> (412* prtnio nat 
uaan replaced 6r I lie Alpftacom 32tt1 <£6tt £82 
S printer roru (Stale) wheinet Sinclair or 
Aipnaconi £13 Itini £21 ZX81 computet C3S 
[£») C*5 1SK ram pack* tor £28 (£2J) t » 

COMMODORE COMPUTERS 
Commodore C16 Siarter Pack ( US(£ UK 114J 
Commodate Piu«l4 £ 156 l£iS«i £174 
Commodore M t?22 It214) £234 Conrenor lo 
allow not ordinary mono cattail* recorder* la 
be UI*<1 «ih tna Vw 20 and the Gommodora 64 
C9 7S (t» til Commodore cattail* recorder 
£4J ((44) (50 Prtniar wtatHeai tor V« 20 and 
lha Commodore 64 - Cam ion Kt E*51t4t| £46 
RS232 t44(t*l>£46 D.tcdnr*(Ji3rfcfO»lt?J4 
two pnnt**rplotier (99 lC96i £111 MPS801 
Printer £234 i(2JOi 124'. 

AMSTRAD, ATARI, 
ENTERPRISE AND MSX 
COMPUTERS 
Amtlted Colour Computet IJM IT34® £368 
Atniitao Qraan Computet (2*6 <£247) £287 
Alan 600XL computet £135 iti»i £150 Alar. 

data recorder (37 (1371 £47. Atart d-ic dnva C2» 
Itimt t i n Alan 1020 pnMer (102 (tW (116 
tnletpnte 94 computer £261 1t23»l £2» MS* 
OoWtlat computer £203 (ti«3] (213 

ACORN COMPUTERS 
A«yn Clactron £ 119 (t119i C1» BBC Modal B 
US4 (£343. (363 BBC Modal 8 «tin due 
intarlaca (474 l£461l t*9l Cotou' motlllof t228 
(t22ttt2«8 K*<idadoubiadani'iyi|ttkini«rtac« 
trltem £1491(131) [141 S*e b«k» tor tu.tfc'r 
dtie drtv*% 

CUMANA DISC DRIVES 
To muii due mtanacat or Sinclair Ol SpactMm 
and BBC B Single . 40Hack ungt* »ld*OtlW 
|C163)tl63. 40li double sided tl 7111166) £166 
8011 di £226 i£209J £229 Dv*l 40lr u £299 
|£2S0| 1320 4011 ds £331 ,tl2St £3«, 90ir ds 
t42o mm (430 

PRINTERS 

BtoiSat MHJ V162 (C>*6> t"0 Sfitnwa CTI 
CPA«o - Canitontca paraiiai laaxm 1337 
(E22ft (248 BS2J2 »raion (HI H246I £378. 
Cannon PVKlO«OA 1382 it344)1374 Ep»n RX90 
£277 (£241) £262 Epaon R*»FiT (314 (£286) 
£316 Epaon FX80 t!3» (t248l CBS ComOlnaO 
malrli pffilen and atacinc tipawntan -
Srotna' EP22 £163 (IlSCl t!76 B'oinar EP44 
£246 rt2»! t260 Intarlacaa lo run th* ibove 
pnntan Horn Vvc and th* Cotnmodora 64 £44 
(£41) £46 

COMPUTER REPAIRS 
W* o»»t a worw oida repair tame* Mm* lor a 
Quotation 

SWANLEY ELECTRONICS 
The Computer Export Specialists 

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, 
England 

Tet: SWANLEY (0322) 64851 
OttKal orOm . ir l i W UK jwKM arm W*wo 'nit Mnd >ncAMM pott MtO VAT Th* faccmd pile* in 
tnmc*eti& tormpon cuttomtwn tune* *rO inc'uan msu'mlxmwipo»t*er Th* m ̂ oprtfajj tor 
upon cutiomrrr out HO* tuwp* i >wAjdinfl Auiir*u* »ltl and incluOat mii/iM *rm*t ptnug* 

f > 

KEYS TO THE QL 
Tim Hortnell, the world's best-selling 

author of books on the Sinclair 

computers, has turned his ottention to the 

QL to produce three major works. 

TIM HARTNELL'SQL HANDBOOK 

takes you, element by element, through 

SuperBASIC, with each command 

illustrated with a demonstration program so you'll build up a 

worthwhile library of games and utility programs os you go. 

Includes o machine-code multi-tasking clock, a small-scale 

FORTH interpreter (so you can learn FORTH on your QL 

without buying the language), and o routine to define your 

own characters. £7.95 (ISBN 0 947695 19 2) 

TIM HARTNELL'S QL GAMES COMPENDIUM gives you o 

generous selection of arcade, simulation ond adventure 

games. Comescompletewitha chapter which shows you how to 

create moving graphics on the QL. £5.95 (ISBN 0 947695 04 4) 

EXPLORING ARTIFICIAL INTELLIGENCE O N YOUR 

SINCLAIR QL. Study the fascinating world of Artificial 

Intelligence, as you demonstrate many of its important 

principles with the SuperBASIC programs in this book. The 

Bookseller called this work ' 'the best book on Al I have ever 

seen". £6.95 (ISBN 0 947695 18 4) 

Available from good book and computer shops, 

or (post free) from: 

I n t e r f a c e P u b l i c a t i o n s L t d . * D e p t . QTYC, 

9 / 1 1 K e n s i n g t o n H i g h S t r e e t , L o n d o n W 8 5 N P 

(UK Trade: WHS Distributors) 

0nterftace 
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Program 1. 
- • z r i 28 = S r i a 

152_ 

•„ • • zZ' lZ j I " 'i 
4 • 4 * • • 4 4 4 4 * 4 4 « • 4 

' HPBMi v - : t E< i£Pj£ 5 If 
vN-

zd >3 p:?t«?i*3To?679 
33 ^tHIni IFft"- 1"HEN5 * 

43 poke t -
53 HE:- *: 

rr r -i33*253*3 - • 
• T 0 '.£ • -
33 = -El?e 3 P - E13S 1 - -E<a3l 1 
31 NEW 
?3 

133 i - 214 254 254*254 
: i a; 

l i e tnTr>25 53 :24 255.191.30-12, 
24 
123 252 252 ?« .&3.56 252 2 
52 
1*3 :"i-*-24 12 = 3 1?1 253 124 55 
25 
143 193 l ? r 254 254 ZZ- 214 
1c i t 
153 SATA24 4; i23 2*:- i ? i 42 7€ 
152 
153 iz 252,23,65 i 
173 DATi,i52 - i £2 191 253 - i 
2-» 

i " : RE*IEN:- :F T^nks*** 
1:3 r-T-3 54 12s 32 33 123 124 £ 

;?3 W t s e 255 i » r - e r - r r 
• - 4 4 . • 

19.1 :-T-33 123 £55 25? 255 255 1 
23 33 
152 3 3 24 24 e 3 3 

r3 33 ?0 =-3 33 

.23 123 33 l£4 .2 
3 33 
333 

40 P c l l 

•vLARN&ERE* BE-HE 

iTANt BATTLE*!*" 

TV FP'<(T M l : ' SERGE StHON^ 
J i 5 NT - CBN 
TP*_PLAYEP 2 FUNCTION KEYS 

4 f PRJN7 S W a S - E 'WHE OF 

>6THE»B»-!-EFT*t|I TFt FN'A] 

> 5 HENM»'_EFT» -if = 

35 PR INT"1/ 

6 9 pe* jETUP SCREEN**' 
7» P0K£36S«9.Z?5 

P0KE3848d+T 3 HE 

-5 P R 1 N T ' » > J J J J J K J J J J J J « » J 
-6 --OT.ITO20 PRINT-N-S®: 20 

BPTNT'HPf<15? -CHPf 1 14 i 

3 6 r P :=3T:20 P-RNt 

3«- PRIN1 jtfflrtrfiEM© J K 

91 POKEP**30"20 e 

, 5 I© Ti t- 303000 _ 

?6 MS»30 eEM Nut-BE= OP BULL&TS -

OP EACH P_AVEP 
OEM TirNr  

i a a ^•PE£K<197 
101 IPii»63THEN i : TC110 

'02 (Ff>»S3THEtU2® 

[ p 4 7 A M D f i 5 T H E N 1 3 3 

W * P',KEv-3.0 3OT0195 
p^aP-^*! IFPn«9THENRft»l 

pa ^ -

U i ' » 0 ^ e v - J . a 5 5 POKEPr. 3 2 ^ - P ^ 

122 
•-.it, 

; ...-e st. : .EP-t*30™20 € 3'" 

S> ==« 

t»4444444 

2 

36 
: a i : a i m Ml • 
- - = • •;T ? I 3 B n * « 

e? FEW E'-: SCREEN* 
l e ? E 
POKEPE ' POKEPA = S m 3 ' 

- ; " « < ' t5 • -" 

231 
232 :P3---HEN220 _ 

! r i « 2 f tH :Bs< y : -t.'-c:3 

254 POKEV-4 0 30T029? 
210 RB«PB+1 . . . 

z v _ POrEPB POKEM720+PB,e <30T 

2S%0KEV-4 P0KEPB.32 PB-PE-
" P B IFPE6K 032THENPB-PB-P 

H i POKEPE R5 P0KESe72e+PB 3 «0* 
0299 
230 

S-200 PK-PB P-c-E 

As REGULAR readers of Your Computer can 
see, machine code is used more and more for 

writing games. Such programs are much 

faster and more sophisticated than Basic 

programs, but are they better? Typing in 

those programs, mostly consisting o f endless 

data lines is not a pleasant task, and for begin-

ning computer enthusiasts it may be very dis-

couraging. Also it seems as i f people have 

forgotten.that in Basic too, one can write good 

and reasonable fast games. 

Therefore I have written this 100 per ccnt 

Basic program. It is Tank Battle, a two-player 

game for the unexpanded Vic-20. The 

program starts with displaying a title page, 

where you will be asked to enter the names of 

the two players. 

I f you have done this, and you have hit 

Return, you can see a sort o f map on the 

screen, and two tanks. 

The two players can move around the tanks 

and they can fire in the direction they move. 

The aim is — naturally — to destroy the 

other's tank and to score points. The keys to 

be used are: 

For player one (black tank) 

forward, Ctrl; turn. Shift; and fire, CBM 

For player two (blue tank) 

forward, £5; turn. £7; and fire, £3 

The game itself is divided into two parts 

because o f the limited memory of the standard 

Vic-20. First type in the program with the 

data statements for the user defined graphics. 

Then save it and type in the second part. Save 

this immediately after the first one. I f you 

later load in the first program, the main 

program will be loaded automatically. 

One last note: player one, who sits at the left 

side, may accidentally hit the Run-Stop key 

and ihus break into the program. T o prevent 

this add line: 

2 POKE 45. 240: POKE 46. 26: POKE 788, 

194 

.RA 3OSUE500 iOTO300 

t ea - i F f i K " M i * * "HEN 100 
310 KU-152 'KL-loS 

l i ? lFTI*<00e i70"THEN10a 
t l i PP1NT V s -E36869 240 p 

U 9 : P > ' E v - 1 . 0 P'<KEV-4.0 P0>E,-3 

ppin^ ••jmmmmmoa z ' -

:>1 PP INT a d H M l 1 E* EE 
12 "Al.f irt - ;2 -

H I i i m i 

^40 PUN 
P£M F 1SE • • • • M M . 

530 P > E V - l 200 P0KEV-4 1-.0 

T ie F C 'P--lTvlT . o 3 2 T - E 
523 P»PK + T»R P IFPEtc - " " 

- EV-1 c N3?0 
533 P;-EF 12 - ' 

P > E D 22 

540 NE.-'7 

545 POKEV-1 
R E T U R N _ _ , R 

552 JPPEE- c 

Pv-E ? 13 e • tV 
= T0aSTEP-.2 PM<£. T c 

0 10 

^40 PvHEV-4 

3 FORT-15 
E30-2e*p 2- 1 >•-
53:- NE-'" 
r-a • "e -' 

- ' ' e-s- : - CP Pii »r-- -->= * - - . se 
t - j r e : , ; 1 

U j . FB>2 c ' . . . -
r y c-S 1>(T 3 • =- B - 1 

* Ei0~23-= c : : TA5 • 
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• w r 

7 BORDER 0 • CLE 
•'•CODE L O f l D . ^ j : 

- PNY KEY 
. USR 

ID *«<?1> . .V 
E h * ( 2 

Loader 
POKE 2 3 o * 

lap £399® 
ODE P R I N T 

i 3 0 0 5 9 
The hex loader, 

10 DEF FN 
_ , 7 FIND 

b ^ i ' H y r . i r f . . . .. 
4 0 FOR N «»S TO p l M T . 
SO LET 1 0 p p INT h i ; 
ftO INPUT b * Is vg ig.Tj .u j . 
« 0 LET - - r 

T 0 , : LET 

INPUT X : P R I N 

+ioo IKE n + £ 
1 1 0 LET h * = h i 
1 2 0 NEXT b 

P R I N T = 

I F t © * < > V 
e r r o r -

THEM R R I N T 0 

i n p u t 
5 0 

i t s " 8 g r « t . r . T O P SXOP 

L/s f'ng 
2330 
i l l l ! ; ' 

SNAKES ALIVE is a 100 per cent mach inc-codc 

game for any Spectrum wh ich just fills all the 

memory available to the I 6 K machine. It 

features: 

• 4 8 locat ions , wh i ch you are free to 

move be tween and a round , and each 

of wh ich is n amed . 

• C h o i c e of contro l by Kempston-type 

joyst ick, cursor type, Interface II or 

redef inab le keyboard . 

• T i t l e screen with mus i c , scro l l ing 

ins t ruc t ions and d i sp lay of 

• H i g h - s c o r e table. 

• A n n o y i n g add ic t i veness that makes 

you unab l e to s top p lay ing ! 

The objcct o f the game is to guide K a h n the 

snake around a house and its grounds to find 

and collect nine eggs which he has lost. It is 

23312 
23320 
23325 
2 3 3 3 5 
2 3 3 4 4 
23352 
23360 
23358 : 
23378 
23354 
23392 
2 3 4 0 0 
234.05 
£34.15 
2 3 4 2 4 
23432 
23440 
23445 
23455 
2 3 4 6 4 : 
2 3 4 7 2 

2 3 4 5 0 
23455 
2 3 4 9 6 
23504 
23512 
23520 
23525 
23535 
23544 

teas® • 
i ! I I I | ! i i o | 0 9 0 R = 

wmm i 

l l i i l l HHt imm 
totally non-violent — your poor snake is 

absolutely defenceless — wh ich doesn't matter 

as there is noth ing else about. The worst th ing 

that can happen to Kahn is either b u m p i n g 

into an object, which results, in a nasty head-

ache, or tying h imse l f in knots. Despite K a h n 

being the only character that moves, the game 

is still frustratingly diff icult . 

O n a blank cassette, save the loader 

program. Th is wil l load in the final code: 

S A V E ' S N A K E S t f 'L INE I 

Type in the hex loader carefully. Save this 

on the other cassette, in case you don't type in 

all the hex in one go, or need to check it later. 

N o w R u n the hexloader, type in the code 

from listing I , and save the resultant code on 

the cassette with the loader, using: 

SAVE " P R B F " C O D E 23296,256 

R u n the hex loader again, and this time 

enter data from listing 2. Once finished, type: 

SAVE " C O D E l l " C O D E 28384,4384 

Th is code should not be saved on the finil 

cassette. 

Repeat this exactly, except type in code 

from listing 3. It may be saved temporarily 

wi th the same save instruction as before. 

W h e n you have typed in this code, type: 

C L E A R 23833: N E W and then 

C L E A R 23999: L O A D " " C O D E 2400 

Load in the code from listing 2. Save the 

whole code on the f inished cassctte o f the 

game, after the P R B F file, wi th : 

SAVE " T O T A L " C O D E 24000,8768 

S u m m o n up enough courage to try out the 

game — type L o a d " " and cross your fingers. 

I f the game does not work perfectly first time, 

I the most likely mistake that could have been 

made is that o f entering one or more lines of 

hex data twice, or missing out others. The 

checksum is likely to stop other possible 

errors, but may not have. T h e only solution, 

short o f starting again from scratch, is to list 

the program from the hexloader, by loading in 

relevant sections o f code. As a guideline — if 

the program when tested crashes straight 

away, the error is likely to be wi th in the code 

typed in from listing 2. 

Listing 2. 
23 1** 05 :C'0-*-CEC4 iecs x _ 

t - ' -
2*400 06OAX*;C'C-C6fl*e*i a iil 
£ = 4C: 10* = 14:DC066"42 s 993 
24414 ::O:;O£41COEO404 • 3S3 
24424 ."iT.::: 06^*106-9 m 794 
244*2 :;f-:::06^*204 a i! -
2 44.: : : : 9 c r * e - 4 o e m 85* 
2 4 444 1»1C£*'2-4090326 a 413 
24434 - :OSOi34.C0iCt6S a 44* 

4*2108168*1E09C- a 302 
244-2 4-**3E0e:2ti-*ec: a -94 
2;ii0 • -06 
24*44 i-isc:*4-4i-ooi- 4 484 
23*96 O4O92;i05936OO-: a 344 
24*04 C8£OS*£0012410P3 a 671 
24312 C9CDBB71210A0C3* a 843 
24 520 :so:-::4O*6P0«O: a 491 
24324 -ce :4 -£3Eect:-06<i a 11*9 
24336 4:021::::08A*DO2 • 70? 
243*4 1CC0C 04 J 4 B 0 2 1 M 3 4 371 
24331 :0E8E8—C C 8098*82 • 10*3 
ii'.iC "5O4O004C 60320PB * 633 
25 5 .E04:2A-5B3E-ECC' a -69 
2 53 "4 c 111" 
25544 :: :e-.?i0*00£eaic a 532 
2 4592 *£433E3lCDCe-01O a 540 
24600 P92COC2O-3OE033E a ee: 
23804 4*32^-38-t>D60-81 a 844 
24614 6-;c*9CC>C 870*33* a 903 
24 824 *:C&OB7C10F9SCOO a 933 
24432 £OEO:e«932ia-8B-a a 86 3 
24640 :4043-36-C 62*304 • 683 
2864 ! ::Dfl-0i0PB2i:FS7: a 1228 

3E4C-26* 1 - 91159*"0 a 639 
24684 *E 0*0406280*22^ 9 a 314 
28872 •SC3CC3368C12C 10 a 89 9 
£4840 *::EO-:£^-3808O* • 831 
28688 2E04261~:E*2CC't>B a 683 
28696 -O3E41CCCB-O2C10 a 83? 

P1050 324:eC322»S a 710 
2S-12 36C03366C12C3E12 a -66 
24"20 404-10*12EOE0604 a 382 28725 CS261322-93BCD33 a 404 
2*736 66ci2ci0F3c :ee-i a 1103 
2J — 44 CC32-4 0 303222161 a 3*1 
24-32 380816360O2C1CPO a 431 
ii~i0 ;j00oc4:iE4E4e*E a 395 
25"6S :i*l*»0E^F0EC*O0 a 626 
237-6 2**1O02E2£O£2EOE a 2?S 
25-34 002*:»5B3rsc3P3:' a 71-
25-*2 t;00022E414 1*2*2 a 530 
24800 ft*OE410EOEC20004 a 4 50 
2 4504 3830308938303130 a S3S 
28416 118900032223232* a 377 
25824 242 32365C0040EOE a 303 
2 3 932 -4-E-C 7FF90E-E3* a 971 
2S640 34343454FF0E:-34 a 712 
24444 34343*3*9-0El-34 * 804 
23834 3434T*3*9-0E-ftSi a 70" 
24464 34343*3*"80Ei-3* a "36 
28972 345*5*3*L1*-3454 • 788 

25iso 545*s4->cci43*s*5 
jsees AE4EC4F5DSC5£2«9 
24396 5BCC1C'67CIC1F1C9 
£8901 3E4*32A-*E0EC*1E 
2 = 51£ O674i-£o02Ce03S7 
2&920 06O6CDD76A0F911* 
£592! . l*ier-7flC«07371C 
25936 oeoecDD-eoioMii 
i s t i * i* IOF-i : :c icoo2o 
24932 c-e^HPsere u c o i i 
28960 17O0CtD06<U3O*C9 
iS96{ C93E0632A7SBC032 
2*976 -*ie0:062i04C0o« 
2S9S* 5O3E0ECDre"-03E3ft 
2 5 99c CDDS""01OF421120O 
s»ooo me ieoers-acore 
29005 707Bco§B_07flcooe 
2 9016 -07eEE8O*7E83O26 
29024 lD20EA110E5ft260O 
29032 i0E3C9c:-32-*or-0:. 
24040 oftci : 
290*8 A3ssf iF" ;ec07-i : 
29036 121CC&a871ii.J31t. 
29084 06063E0632A7S81I 
29072 AE-122A95BC3C033 
290S0 44-CA728093E5A:5 
29054 CD1D87&118F3C13E 
29096 i58oe7ieE5C9itie 
29104 189B0707D70EC90E 
29112 0E0Et'*CC-46-45E0r 
24120 oecci*~4"E: , foecc 
2912* 327*BF178CCC>327* 
£9138 5£031*CL466£031A 
29144 3<WFSBPE27CCill3 
29132 12CfrC06A6D0-0E0* icc8otctc-oe»>4cie 
2916 8 151OF81M20:2OF0 
29174 2121721E:SeEC~ld 
29164 lE7EE67PcrSEi<=0~ 
£9192 157E23E64024P21C 29200 k>C'£oec£;ec3":eae 
29204 773C7-aePC772C77 
£9216 C9F2P3F3F371706* 
29224 E£-5OE0EF4"OE0£ 
29232 P63E2B32fi-SS2103 
2924.0 002 2ftv* PC C' '22E 
2924 5 132209?f : : ~"2Ct 
292*8 :2~44£0:O721A159 
2926* O60836O02C 360O2C 
292-2 2CaC10F63«AF38FE 
£9280 2CC0CC4* "442000* 
£928 5 212O39A,;-7££40--
29298 £EE0--£4£F"-S0E 
2930* 
29312 0O2FE6O:*311A4-£ 
£9320 C5CC3088C1F13CFE 
29328 033FCEO0E803l:A* 
29334 -2C!CP30(6C11OE-E 
29344 Cti0O6C943*E*£C* 
29352 41OE0EC23 85M0C ! 
29340 1C,*67**21F32C032 
29388 -iAEO304CC-e46£03 
£9378 i80S0AlE0-ieO3C: 
29381 B76C1D161CCDAB8C 

792 29392 1C1C1C10F0C91123 • 601 
1210 29*00 -3210E0322G95B3E • 523 
12-2 29*05 4.132ft-5BCD33660E = 7*5 
*86 29*16 0206031139732026 a 282 
670 29*24 071O13CDEB7O1B13 a 833 
718 29*32 CDDB70CS3E*832n- a 103* 
737 29**0 5S060C3E0ECC-?B7O • 721 
720 29**6 10Pe3E*132B73Blft a 728 
412 29456 13Ct-DB70CliO07Or • 992 
1022 29*6* 20CF2C260822A63S a 623 
786 29*72 260-CD3368CO2B7* m 737 
832 29*80 C3Cfl8D3fl3C3C3E3C a 806 
193 29*84 3D3E3P3D3E3C3C3E a * 92 8*4 29*98 4S3C5:;e^fi5i-eo4 m 730 
e*7 29504 ;A;B-«0048OE0ESE = 353 
629 29512 0£0EOO4:-B7*7B7ft t 583 
131- 29420 C04S0E0E0E004 1FS - * 30 
1065 29525 C 02874.1109130EO 9 ' 4 32 434 29336 EO53ft95BCCS'06a-e « 1219 
331 293** 0214 3C0ft910- 7EC • 332 
320 .29332 7EE636F602 7 a "38 a 989 
933 29380 7EE8Oje63CCt^B70 a 11*1 
38* 29388 10EEEBCCC 06A79O2 • 1131 
403 29378 1C3E0A91373E1392 • 559 
1024 29384 57OP20C0C 37B 7*21 « 30-
40* 29592 3A7*OlO;003ftftF5E * 539 
1068 £ 9800 C 60609D6 0630F63E • 8*2 734 29605 CBEB2 3552 37E2 3E5 * 936 
1072 29816 884FE64 732A75832 = 840 
731 2982* DB7332ee737932C'8 • 111" 
7*3 29832 7332E*73*«CDD78A • 1106 
66- 298*0 3ft3C2C*3E3 F0B5 11C a 600 
395 298*3 CC'C178 A 3 800183 332 a 703 
3*5 29856 3031000*89511CC0 a 600 
871 r 76A3600*8313230 • 544 
44 4 29672 ;.:000*e-0c5iiccc a 582 
610 £9860 D78A2E2C2DAF1C31 a 7*0 
269 29884 l*060 32E2«7C087r a 37* 
1021 29896 D3C'9£L1CC,5263C'9-C • 1368 
asa 29-0* 05-D3CD5D9Dll*Ct> = 105-
710 29-12 526S091C202010E3 • 783 
830 29720 137C32A*"S8CPC-6ft « 979 
1308 29-24 22232*ft5E12 3CB7E • 839 77* 29736 Cflfl773Cr 487**01* « 970 
692 297*4 42C9C17E2 33E2308 * -90 
778 29752 7E23E5160OO620CO • 635 
934 29780 3A"'4 1*10FAC9E17e a 10** 
6*7 29785 235823087E2 3E5IE • 38* 
210 030615C* 3fl7*lC10 < 483 
92 4 2973* FflcaFsoaccceeflos a 1221 
699 29"9a *i:98-0*lCO6O813 * 642 
67- 29600 4C023C0**AO608eC a 338 
870 ; 910 a -4 028ft0ft4 CO20ft12 * 372 
683 29816 14 06F F11120O3E06 a 38* 
820 £982* 32«7SBCCt 7BA1D21 a 996' 
1300 29432 2120211C18211C21 « 2*7 
634 29840 211C201B21202120 a 250 • 
10»* 29848 1C21201B211C211C • 2*2 
979 29B36 212 11C2 120M 00 £05 a 338 
78* 29884 79Ett01P6ieO62OCO a 871 
793 29S-2 B£6A32E£01141OF- • 888 
633 29550 16861CO026«ftC9CO •= 733 
301 2986 8 *67**21*2SC331-2 - 881 
85* 29896 C&*6-**11F06213F - 389 

29904 S9AF772ESF772EPP 
29912 -7242EIP77211B73 
29920 1306CC.1-3C212775 

06063E05 32A75S5E 
£9934 23S623ESC5e0S3A9 
29944 5B3E73CD1P873E79 
29952 CC1D872C23253E7A 
29980 COO8703E7BCDC87O 
29988 C1E1 10r-CCC'3£?440 
£9978 1706CO10O3SEO80E 
29984 ODOC120B16O-1A07 
29992 O3O90ff0f0[>OC130e 
30800 18101C3AC'B3B217* 
30003 eAPEO2:O03214p8fl 
30018 22716*3iOBC6t>C:3F 
30924 1656^4*6222836* 
30032 C04 4842100""C-228P 

63110C04CCD7eftoo 
30048 4 -* 720* 120*C'20*3 
:00*8 20202O4P2C382043 
30084 20O2 31BP!rorDB*E 
30072 2FE81F28P8C0ftl73 
3O080 CDC27<iflF32*SSC03 
30088 PECO81-0CPCOSPF3 
30098 1803CO81"l93eePC0 
30104 31-8214--837C30C 
30112 -9OFDBFE2PE81P20 
30120 Fa26E00E03aF0820 
30128 £EEO~72C:0FC240t-
30134 20F4C93030303033 
>01*4 302030;C3O34;C3O 
30132 3030303330303030 
30180 3832303030303031 
30188 ;O2O2O2C20»03243 
301-4 333320*8*3393320 
301 £4 3120344.P20342O34 
30192 *F20*3*3*liE4 743 
30200 £0*3333232434£34 
30203 £0*P30S**.9*F*E2C 
30213 20E220544.F2O3245 
30224 4**3*8*948432034 
30232 43*3204843393320 
30240 4P3220434E344.3S2 
30248 2034JF20324384E3 
30234 ?24E;0e4iP2C344« 
30284 4.3203449344C4.820 
30272 I343324»*34Ert02D 
30230 •34E4iie43332041 
3025 f *C49364f2034!-4P 
3029* 2C203F2031393934 
303C4 20f732iS3*;i i5*E 
30312 204.2392Oi4.2EE22E 
30320 412E20202D202D20 
30322 £[>20202020*34152 
30334 *S48334:*CS9204: 
303*4 414E4P4333343248 
30352 2O48414**E20344; 
30380 432053*E*14C4S20 
30384 *.42**3334203444 
30378 4320*84*3333*320 
:03J4 il4.E4*£049S*S320 
30392 *-524*33*E4*332C 
30*00 £05*4F20434P*C*C 
:O40i 4.3*33*20*E*9*E43 
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• 9*4 
• 324 
• 33! 
• 48: 
• 1071 
• 793 
• 839 
• 1237 
• 1CJJ 
• 285 
• 113 
> 49 
• 385 
> 029 
= 8 2 -
« 821 
> 70* 
• 882 
• **9 
• 39* 
• 1223 
• 10""9 
• 929 
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I f it is du r i ng the game that an error 

becomes apparent , then look at the hex from 

listing 3. I f , however, it is some mistake wi th 

the sound effects, or egg posi t ioning, then 

check the code from listing 1. 

Once the game has loaded, and works 

successfully, after pressing a key you will be 

shown the title screen to the game and some 

quite lengthy, but good, mus ic wil l play. I f 

this ends or is interrupted by a key press, the 

scrolling instructions wil l move slowly along 

the bottom line. Pressing S or O now will start 

or take you to the control options screen, 

respectively. O n the control opt ion screen, 

scrolling instructions again tell you which 

keys to press: I is keyboard, 2 — cursor 

joystick, 3 — Interface I I joystick and 4 — 

Kempston-type joystick. The current choice 

is highl ighted in white — the others in cyan. 

I can supply tapes o f the game, wi th both a 

turbo load — yes, in 16K! — and a normal 

load version o f the game on , for only £2.75 

inc. from: Snakes Al ive, 16 V ik ing Way , 

Pi lgrims Hatch , Brentwood, Essex, C M 15 

9 H X , I f you wou ld also like a copy o f my 

other game, A l i qu i d S implex, publ ished in 

Your Computer in November o f last year, 

which includes sprites, two-channel music , 

etc., then I will put this on the same tape for 

you for another £1 . Europe please add £1 , 

overseas an extra £2 . 

David Aspinall presents a totally non-violent 
but, nevertheless exciting, game for the 
Spectrum featuring Kahn the snake. 
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CPC464I 
complete 

with 

monitor 
datacbrder 

Free software worth over £100 is 
the name of the game. 

Along with your new CPC 464 
(colour monitor or green screen 
VDU) you'll receive a software 
starter pack of 12 (yes, twelve) 
cassettes absolutely free. 

There's something for everyone. 
From Roland-on-the-Ropes to Easi-
Amsword word processing. 

Thafs otiigood reason for making 
Amstrad's CPC 464 your new home 
computer. 

CPC <64 green screen VDU (GTW) 

Here are the others. 
The CPC 464 comes complete with 

its own colour monitor or green 
screen VDU and built-in cassette 
data recorder. (Optional disc drives 
are now available with CP/M* and 
DR. LOGO* supplied as standard.) 

It has a typewriter-style keyboard 
and numeric keypad. 64K of RAM, 
32K of ROM and a very fast extended 
BASIC with real time features. 

And it costs a great deal less than 
the price of a comparable system. 

The CPC 464 can handle the trick-
iest computer games (if you can), 

revision for exams, cataloguing and 
budgeting. 

And it comes complete and ready-
to-go. 

Artisoft A ton of software. 

Yes. Now there are over 100 titles 
from Amsoft and independent pub-
lishers. And the list is still growing. 

Arcade games, educational pro-
grams and business applications -
they're all designed to make the 
most of the CPC 464's impressive 
graphics, stereo sound and process-
ing abilities. 

And with Amstrad's speedloaditig 
capability, even complex programs 
can be loaded quickly. The optional 
disc system will load a game in 
around 6 seconds. 

When you feel the need to upgrade 
your Amstrad system 
to disc drive, just send 
your favourite Amsoft 
cassettes to us and 
well send you back 
the same Amsoft pro-

grams on Amsoft disc for just £4.95 
per cassette, the price of a blank disc 

Join in the fun. 

Our CPC 464 User Club is a must 
for all owners. 

As a member, you'll be the first to 
know about the additions to the 
range. Hardware and software. 

We'll provide you with your own 
privilege card and send you free, a 
ycarfs subscription to the Amstrad 
User magazine packed with pro-
grams, features and information. 

You can enter competitions for 
valuable prizes and keep up with all 
the latest Amstrad developments. 

And with the free software pack, 
we think that's pretty good for 
starters. 

mm 1 

C 1 » C 4 6 4 

CPC 464 
UCM8CRSM«> NUMOER 

«£GiStt«CONA»* 

[ EXPIRY OA I t 

Miniusvmui t*u»tty<»i 

ONE GREAT IDEA AFTER ANOTHER 

BOOTS comer Currys Dixons 

AND OTHER 
WHSMITH WIG FALLS WOOLWORTH > STORKS 

•CP/M and Dtt LOGO are Trade Mark* of Digital Rc«*«rch 

I'd like to know more about the exciting CPC 464 complete computer system. 

Please send me literature right away. 

1 
NAMK 

ADDRESS 

POSTCODE I — — — — — 
To: Amstrad Consumer Electronics PLC, Brentwood House, 169 King's Road, Brentwood, 

Essex CM14 4EE 

| PRICES CORRECT AT TIMK OF GOING TO PRESS. NOT ALL STORES STOCtf ALL PRODUCTS YCO | 

• 
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1 Well take you beyond 
the Spectrum. 

Four great new add-ons from Ram, Number One in everything for the 
Spect rum. . . 

TURBO INTERFACE 
Outperforms any other Spectrum interface. Supports Kempston, 

Protek. Interface 2 and ROM cartridge software, with a full expansion bus at 
the rear. The Turbo works with two standard joysticks, making the most of the 
Quickshot l is rapid-fire action. Features a unique built-in power safety 
device. Amazing value at £22 .95 . 

QUICKSHOT II AUTO RAPID-FIRE JOYSTICK 
The top games joystick with its sleek trigger fire button and an auto-fire 

switch for continuous shoot ing- a snip at only £9.95. 

SPECTRUM INTERFACE 
This Kempston-compatible interface adds real games power to your 

Spectrum. Costs just £9.95. 

SPECTRUM UPGRADE KIT 
Boost your 16K Spectrum to a full 48K, allowing you to run all the latest 

and greatest software. On ly£21 .95 
Where can you get your hands on Ram's amazing Spectrum add-ons? 

You can see them at branches of Boots. Menzies, Greens. Spectrum Group 
computer centres, and good computer stores everywhere. 

Ram Electronics (Fleet) Ltd(Dept YC ). 106 Fleet Road. Fleet, Hampshire GU138PA 
Credit Card hotline: 02514 25252. (Access & Visa). 

Please send me Spectrum Turbo Interface(s) at £22.95 

Quickshot II Joysticks) at £9.95 

Spectrum Interface^) at £9.95 

Spectrum Upgrade Kit(s)at £21.95. 
I Please state issue 2 • or 3 • ) 

+£1 per order P+P(£3 Overseas) TOTA L £ 

• t enclose cheque/postal order • charge my Access/Visa 

a m i i i i i i i i i i i r r m 
Expiry Date / / 

Name 
Address 

Postcode 

Telephone U 
24 Hour despatch tor credit cards and postal orders (7 days tor cheques.) 
All products are fully compatible with the Spectrum. Spectrum + 
and Sndar Merodrives. 

Ram Electronics (Fleet) Ltd 

(Dept YC (.106 Fleet Road. 

Fleet. Hampshire GU13 8FA 

Trade and Export enquiries welcome 
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 4 -* * ; - 0 0 2 f 3 4 2 2 s " - Z 
" 5 2 : - 252*2 = A » I 4 THIS IS A ZX-81 graphic adventure game 

called Survivor containing 10 levels each with 

its own different screen display and runn ing 

in under 5K o f machine codc inc lud ing ail 

data. And before you reach for a calculator, I 

know that it takes 7 K to store 10 screens. The 

discrepancy is due to the effects o f Bistro-

matics, the original program having been 

written on the back o f an old restaurant menu . 

You arc a lonely little blue person with 

short spindly arms having next to no strength 

so you cannot hang from anyth ing . You are, 

however, possessed o f a pretty good pair o f 

legs — good that is for runn ing and j ump ing . 

Unfortunate ly , the standard ZX-81 graphics 

set is somewhat l imited and most little blue 

people end u p looking suspiciously like a 

capital A , and on most televisions, worse still 

a black and white capital A. 

You have absolutely no defences or protec-

tion, Almost anyth ing in your environment is 

hostile. In fact, about the on ly th ing that wi l l 

SURV 
Adrian Spriddell survives. 
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not harm you is stepping on the cracks in the 

pavement. 

Apart from Hying bricks, arrows, boulders 

and anti-matter bombs being hurled at you, 

mummies , ghosts and horrid guards with 

sharp spears — O K then, dollar signs — arc 

runn ing around and wil l kill you i f they get 

ha l f a chance. 

Not even the ground is safe entirely. Black 

blocks are O K and may be walked on or 

through with impun i t y but anyth ing else 

black should not be trusted. There are grey 

scams o f old Windscale waste around. These 

are i m p e n e t r a b l e a n d a l t h o u g h not 

immediately fatal, should you step on one, 

you will lose 50 health credits and have to 

start again. Bridges and elevators are there to 

help you — usually. Keys are: P — left; O — 

right; Shift — j ump . 

The object o f your endeavours is to reach 

the inverse star which is the key to the exit. 

V Once this has been achieved you will be 

awarded 100 points and the exit itself wil l 

appear as another inverse star. Th i s is your 

^ way through to the next level. Any t ime 

points then remaining wil l be added to your 

bonus. I f you fail to collect a key or reach an 
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exit before the t ime count reaches zero you 

wil l lose a life but will be able to carry on — 

assuming that was not your last life — where 

you left o f f by pressing any key. 

Keys Y , H or B will suspend the game whi le 

you grab asprin and a coffee. Pressing any 

other key wilt restart play. 

Type in any 160 characters as line 1. Edit 

line 1 and change it to line 2. Edit this and 

change to line 3, etc. unt i l you have lines 1 to 

35. Type 

POKE 22317.180 

and line 35 should end in an inverse letter O . 

I f it does not, a mistake has been made. Now 

enter as direct commands : 

POKE 16510,0 

POKE 16511,179 

POKE 16512,22 

Th is joins lines 1 to 35 together. 

Enter a new line 1: 

1 REM • * * D O NOT DELETE *** 

Make sure that you do not delete it. 
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(listing continued on next page) 

Type in the Basic loader/checker from 

listing 1. R u n , enter 16514 as the start address 

and enter the code from the hex d u m p one 

row at a l ime. D o not attempt to enter the 

equals sign or the fol lowing number . Th is is a 

checksum which should tally with what ihc 

computer is hold ing. It will be displayed on 

pressing N / L after entering every eight bvtes. 

I f the two totals are not the same, you have 

made an error in that line. Enter S to reRun 

the loader entering the start address o f that 

line in answer to the prompt . 

T o tesi the game enter the lines o f Basic 

from listing 2 and R u n . I f it crashes, reLoad 

from tape and R u n 400 to check the code. 

W h e n all is well, delete lines 20 onwards and 

add line 2: 

2 SAVE " Y C S U R V I V O R " 

T h e game contains a number o f variables 

initialy set to nomina l values but which may 

be Poked to effect changes as shown in 

table 1. 
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Table 1. 
Address Nom i n a l Parameters Func t i on /no tes 

value 

16674 204 see no te Wait key. C h a n g e to 202 for Break key 

18863 61 see no te C h a n g e to 0 for inf in i te lives 

17021 3 2 to 5 Speed . Increase to s low play 

17287 0 0 to 9 Level. 

19050 50 0 to 250 Grey b lock penalty po in t s 
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(listing continued from previous page). 
-313-12-5 0 A ; - 2 1 ; »4 55 

I 5 5-5 I - - 1 E 1 E 6 2 - A 0 A : - 3 £ : = 939 
. : 5 " 0 - - £ 0 0 0 0 0 0 0 0 ; D : E 4 8 »59~ 
1« * — » _ 3 E i 9 : : ; : A I E : 5 E 3 J • 510 
I : i * i - 4 3CCC04 : 13113349 3-00 
15 5 34- E F E : 5 i i : o ; i i 5 4 4 : 3 - 9 4 
15602- - : i 3 - 2 1 5 0 5 1 . 0 5 4 9 3 : 9 . 
- : 4 1 0 - i 5 * : 3 * 0 5 : : B I A I C C >855 • : £ • a , 5 £ 0 i : £ * c 5 : £ 3 ; 4 O E = 951 
13626- 1 5 3 c - 4 5 A i : : ; E A 3 : 9 • 111 - = « " a -OO3O0O00 : £002 AOc 3 114 
13542- 4 0 C 0 E 3 4 * 0 4 1 4 1 1 1 * = 641 
. 5 4 5 0 - 0 0 2 : 2 : 13--10F 9 • * 9 J 

i ; 4 5 l - i : 0 e 2 0 i : - 7 i 0 F c ; ; =6 35 
. : 4 65 - 0 0 0 0 0 0 0 0 0 0 1 5 1 5 0 0 . 4 2 

.3~30-

. ; - 3 6 -

. : - 4 5 -

: I : 4 : » : O : ~ I E : 3 0 0 »: 14 
1 4 3 S 3 5 0 0 : 4 2 8 0 0 3 9 = 3 1 9 
I S I L L A O O . 1 1 5 0 0 1 5 > 2 0 1 
: ; O O : E 2 A : S 0 O I 4 : : * 2 ~ 2 
: A : 3 2 : I A : - O O : E I £ . 1 1 1 

2 5 3 9 2 E 3 2 0 0 2 7 2 E 3 9 J J R I 

2 — I : 0 0 R 9 I : I A 0 O 1 3 = 2£ 3 
; : J O O - 5 1 4 0 0 1 - • 2 3 5 

1 - 0 0 3 : : A O 0 3 C 2 D 2 4 • 1 " A 
: 9 1 - : 3 2 ; I = : 3 0 3 3 ; = 3 A 0 
2 4 : 3 0 0 1 ; : : O O I A 2 T = 1 4 : 
: ; : E O O : . 2 A 2 E 2 A 3 : 
O O . - I - I A ; : 2 5 0 0 i -
1-001315033921 
: 3 O 0 : : 2 5 : 3 o o : A : : 
- 1 :E00 2 9 2 : i A O 3 2 0 

1 • 2 C 2 - 2A:EO 0 1 : 1 500 14 • ; —• - • 203 
1 * i C- O015O 0150000 1500 ; 
- 2 i i a _ 15-30: 2-3* 2 30031 3A • 2 3 3 

: If - 242DC03A2 5O0 14 00 • 214 
* I ; ; 3 A J -332 s c 2 ^ 2 — = 440 
» ? £ ~ 1 4 3 ~ S R 03£ 2± 3 A 

Z » V ~ 0 = 031 : 2 A OC 40 • Lis. 
S51A 

9 C 8 ; : 0 2 . 0 OOOOOOO j - i ! 
r - - l i ; 5 A j 3 £ - A 7 7 2 3 3 E ; { . ' : 

i f — J i O i C E : ! : * : : 
: « f K - a 3 4 2 0 0 0 0 0 0 2 * 0 : 4 0 

0 1 0 0 0 0 - 5 . i - i f 
o c b f c 4 ; 0 : 3 O : - - I 3 i - I -• - S I * - T ' I ; - -

1 9 4 6 4 - 3 2 2 B 0 2 : ? O 2 O O O 5 0 1 
I R I ' A - O 1 3 9 O 2 3 C 0 2 3 5 0 2 0 0 
. 3 4 * 2 - O 5 0 1 3 1 4 C C 2 a f o 2 4 ; 
19430- 0 1 0 0 0 5 0 . 3 1 - 0 0 0 5 2 
13495- 3 0 0 0 1 0 0 2 0 0 1 - 0 0 2 0 
15504- 3 2 3 0 1 - 0 0 2 3 0 2 0 0 1 -
- 9 5 I A - 0 0 2 8 0 2 0 0 1 7 0 0 0 0 0 0 
15522- 0 4 0 0 0 0 0 3 0 3 0 0 0 0 0 0 
1 9 3 : 0 - 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
-9535- 0 0 0 0 0 3 4 0 0 0 0 2 * 4 0 1 
l i n e - O004OOOOOO05OO1C 
19554- 0 0 1 0 0 3 1 0 0 0 0 0 : 0 1 0 
. 9 5 4 2 - 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 3 
19570- 0 3 0 1 0 0 1 4 0 0 0 1 0 0 5 4 
I S * - ; - O0O1O054O001O05E 

0A0SBS0u« 10C1001 
2 i 0 B 6 * 0 i 5 i 0 O F 6 0 i 

; 9 i 0 < - 0 0 3 3 4 3 0 3 » 3 0 3 3 3 0 0 
13610- 0333036 303830039 
19616- 2D2 f i 003C3«3~ ;12E 
13424- : 9 : e 2 f l 2 - O 0 O 2 : 2 0 2 
19634- 3 3 0 3 4 3 0 0 0 3 8 3 0 3 5 3 
15542- 0 3 5 3 0 0 - 5 0 1 : 9 0 1 3 = 
-3550- 00803O0-21-A01FE 
15653- c i * 6 o o s o ; 3 0 . 2 i 3 t 
19465- 3 1 6 5 0 1 5 5 0 0 = 0 5 0 0 1 
156-4- 2 1 E 5 0 1 3 9 0 1 5 1 0 1 5 0 
19541- 3001212B023002Ce 
15690- 1 a 1A5003 : 
1 3 5 3 ! - 3 3 0 0 5 5 0 1 0 3 8 3 0 1 3 6 
13706- O10333039C0OO383 
19 " 14- 0 0 * 5 0 1 0 3 3 3 0 2 0 3 3 0 
15722- C3OO0OCOO30000E0 
: ?~ :o- O ~ o o c o f « » F 0 ; O O 0 O 
1 9 7 : ; - 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 

0 1 O 3 3 O I _ 2 1 i : E 4 A 9 
21 * 4 E 9 

5 : - c i - c r 
CR -> IT C - p ^ 

§*3FFC FE^F 3FFCE4 

19782-
19-70-
I ? " " ' : -
15786-
15 ** 94 -
19809-

= 113 
»1 "~ 

• 2 7 1 

•88 
= 65 
3 J. 
360 • 
3 151 
- * 5 
•10® 

• l o e 
" 130 
• 230 
= 531 
• 4 0 2 

• 354 
= 52 3 
= 6 1 4 
i f £ " 
s6 30 
• 4 4 6 

3* I f 
= 445 
S4-0 
•422 
• 301 
• 419 
• " 12 
• 39 
• 595 
• 115 1 

= 1315 
• 1 4 4 9 

' J ~ L - . ' i i i c r - o ; 
0 1 . 4 5 : 0 1 : 5 0 2 9 - : 
0 0 0 0 0 0 2 9 2 5 : 2 : 4 2 : »225 

- a . : r 02 £ - - : £ 1 2 0 — 

- E 100000 CB : 5 A - 2 
- : c * A ' — 2 » A9E- -

- E : 522 5 0 i a I : f 4 ; s 
C ̂  — 2 : . : V" Wt * 1 — A - 9 1 : a 
42 - r :OOOO 0 % ~ v • ' J - X 
-0 4 3 0 3 : 2 -X _ 930 o e o e 
— 5 - : 5 = 02 S 7 * e : : : a : a 
= 2 - : : : A 5 24E a 
3 A - 0 0 : - : : z T ̂  3 0 £ 19CC a 

r - - .. 
.9413-

. 9 :50-
9 : 5 " 

- - . . aE : : : 5; 

I f M : -

2 C £ £ 3 3 3 - : 5 0 0 3 8 0 0 
O 0 0 0 O O E : 0 0 2 : 0 2 5 : 
O0030E300B2101-O 
0 2 : 101330E0O0B2 : 

a • " " 
• j i i 
1 J i f 
' 2 i X 

c • 

v w E 

" I ' * . •*--•*=,- _ , C « • A * . , . . L - R . . 4 R = _ -I 
. 9010- = . 3 = -
.9015- A55E2 ; * 52 «OCA019 = 42~ 
.3324- 5 E ; : A O " ; ; = -51 
.903A- : E o o - - £ : " 2 * - - : : =59A 
.90A2- 5 5 A £ I ; A ; ^ - 0 0 0 0 0 £ «825 

j i i i i i i =-- ; 
. 9 0 5 1 - : = 2 A 0 £ O 3 * 0 2 2 A 
. 3 055* 0 Z - 0 1 9 ~ £ 0 i — 5 E : 2 : 5 ; : : 

= 3 * ^ 3 
. . __ JO 5 5 05111 

0 0 0 0 0 0 0 0 2 1 : ; A § § E 
i : 5 4 i A 0 : - 0 i 9 - £ 0 e 

. 3 . 2 2 -

. 3 1 : 0 - 5 5 2 3 5 4 i a 0 C A 0 - 9 3 E 

" : . U - - - -5 A : 0 £ 5 A . . 

= r r -
• A 11 

95 

• * -A iC 
* 5 4 | 

• 04 

> T ? V i ' 

• r r . : -
. r r » i 1 

.995A-
19 95 i • 
19 9 "0 • 

19 9 ? 5 • 

l o o o l 
20010-
I O O I ; -

* . ^ ^ - * — — — * - ^ _ _ 
1 " " " — — 

00 

• ^ -

: i i : > 

G » > 

0 00 * > 

O000COOOOOOOO0CO 
0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 •S ^ ^ * • 

.W% W , «. V 
2 3 0 - 0 0 0 : « o : 
* - T * ^ ^ - - * 

~ - > ̂  c • r j f f t ^ T T ? 

W ^ T ^ I T . C C H O . 
- 4 V 

' "S ̂  T 
m. %. 

s — - : 3 4 3 A A 0 0 0 0 0 C I L 5 5 
R' Lt 2 - a ; 2 £ : — "2 2 2 £ - - = 302 
R » "" * • 2 : 2 £ A A— —:: A—A; : : = 5 AO 
9 1 " : — —AAA13* : 2 1 5 5A5 3 £ = - ; o 
I . F F - 00 1 2 " " 2 : - - £ 1 ; -
R I S * - 4 : - E : : o 5 0 i s t : I : * = 3A4 
f A v i 0 0 0 0 — i - : 5 A 9 1 I : 0 » : -5 
RA 1 % 4 9 c : - 5 4 f : . r : o o £ A = 512 
? c 1 : o : 4 0 1 . r : 0 2 1 3 . _ • 4 1 " 
J F I I I - _ — e - c •» • 2 5 0 A 5 2 5 2 5 • 9 0 5 T & Z — - 1 5 0 E : 1 : 2 : 5 i - * : £ 5 3 — 0 * 

- 0 2 3 £ * * = : k : R : 3 : 5 = 1 1 3 3 
>£ . k — I 1 : " I ; ; — 0 0 — : 1 — 5 = 5 5 4 
9 2 5 : - A~O-O:O 0 2 1 4 : A B E 5 = 505 
924 - - 2 0 : : : : A 5 : : A - A 5 0 O e 990 
92 — A - 3 3 0 0 3 : 3 : ; : £ o ; o e i >901 
92 ; 2 . A E E S A J ; : : 0 3 R : : = J = I : A ; 
32 3 0 * 2 . : 5 A O : £ 0 0 — 2 : - - - C - -

92 9 F . I : - - : 3 0 5 2 A ; : 4 O : : 15 05 
i " > 1 - AE A 0 : 9 0 
R - 1 — ; : 0 : : : 0 \ io=000O =4 

- 0000000 : A ; 0 0 0 0 0 r = 1 : 4 Z. 1 " V . - V . - : O 0 0 O . : _ O O O 0 O O : = 254 
» - 2 0 0 0 0 0 0 5 2 0 0 0 0 0 0 ; • 8 0 

3 : I f - 1 0 0 0 0 0 0 f i o o o o o o ; = 50 
5 2 * 4 - 2 o i * o 0 o ; £ 0 i ; * o i * • 5 95 
9242 E 3 3 F 0 0 . J A 0 0 3 0 0 3 F = * 3 9 
3 : - 0 - E 0 0 - 0 0 F £= r*o :-0o; : 3 1 * ' 

- RFFC"'CCFF : = * 0 3 0 0 * : = 551 
5 : 3 5 - * * O : 5 5 O 2 0 1 0 3 4 : O 2 =45 : 
3294 - 0 1 0 5 5 : 0 3 4 * 0 3 3 4 0 2 = 1 3 1 
3 4 0 2 - 1 2 0 3 1 2 0 0 1 2 0 0 1 2 0 0 3~1 
5410 - - 2 3 0 1 2 0 000251 — 2 A • 155 
3 4 : ; - 2 5 : - - i 3 0 0 : 9 i : ' £ A 3 0 : I - 5 
3 A I ; - 2 5 : 1 3 A 3 £ : 9 0 3 0 0 I : =15 ; 
5 4 J A — 0 0 1 : 0 0 1 . i k C l . J C l ; • -4 
-44 A - O 0 I : 3 0 - 101-501-0 • 244 

Li w . Z ' 
; 004 5• 

W R V • 
100 9:-
1 0 . 0 5 • 
10114-
1 0 1 1 1 -
i c i ; o • 
1 0 . 3 ' -

- 3 0 0 0 0 C 3 : i 5 3 3 i : : : » 1 5 . 
I S : . : O I £ : : I : O O 3 A » : I ; 
3 e a f i 3 " 0O3S333A33 = : " 
i s a ; : 5 3 £ i P i 5 0 0 3 » 

o o o o o o A ^ o o T T o o ^ i = • : ! 
0 O 3 - O A O i o i e o 0 o : : 

O A : 0 : 0 0 ; 0 1 £ . =5 0 : 
005 3 £ 3 0 1 
O 3 « 5 3 0 6 3 

i 5 1 5 
=5 - : 

— 5 
: o o 5 ! i : 9 A O O _ ; 
0 3 0 0 " A 0 0 0 0 1 £ 0 3 9 : 
0C0O.e009C0-0-EOC 
0 0 - : 0 0 1 * ; 0 0 0 0 0 : 0 
0 : 0 0 0 0 : 0 0 1 3 0 0 0 5 0 
0 i 0 0 0 0 0 0 0 £ 0 0 0 0 z * 
. * O 0 0 O O : O 0 O 0 0 0 F £ 

-> - ' : I t s 

>150 
•A 1 9 

* 4 ! i 
3 * 9 — 

ChJ 
: 1 J ; 

10101-
10110-
- • < a 

I 0 H 5 • 
1013A-
101Al-
1 0 2 5 0 -
1 0 1 5 I • 
1 0 1 4 5• 
101"A-
1 0 1 4 1 -

- t r r -
- 0 " 0 - -
1 0 : . I • 

; o : A 5 
I O : E A -

- i . p - - » . 'U 
~ = 0 5 0 0 C 
c -

• » - - , 
^ o o o : ^ : 5 

' s n t : si 

»361-

IsASO- 012E1E0101C001E3 
0 i c c o ; i e i E 0 i 0 i 3 3 

• 5 4 7 

20? -

10 344-

. i l 
T00 

* - ; f 0 o o o o 0 0 3 F : F ' 

H O C 1 3 0 1 5 a 0 O 7 0 0 « 
0 0 1 5 . 5 15 . 6 0 0 1 5 0 0 
: i o o : I O O : A O C : 9 0 O 
•<=(003503: IOOOOOO 
j ? o o : £ o o : - o o i 5 o o 
2 1 0 0 1 5 0 0 1 9 0 0 . 5 1 5 
; e i S O 0 F 5 0 C « 3 0 O F 2 
O O I O . . O O O : : E O . : : 
0 - 3 5 0 - - 0 - . 0 0 0 : 1 : 
o : : - o i 5 - o i i o : . o o 
o : » 9 o : » : 0 1 * 5 0 1 1 0 
- : o o o . A i o £ A , f o i : A 
0 1 1 0 1 1 0 3 0 1 5 - 0 3 0 ; 
0 : 0 0 : f 0 . : r O : O O E A 
0 1 0 4 0 4 0 0 0 3 0 1 0 3 0 ! O : 
3 0 - 5 0 1 0 • 0 3 0 0 0 0 0 0 s12A 
0 0 0 0 0 0 0 0 : 0 0 0 0 0 0 0 =0 
0 0 3 0 0 0 0 0 0 0 0 0 9 : 0 : =153 
O O 3 O e : O . O 3 0 3 » C 0 1 >504 
0 3 3 3 8 0 0 0 0 0 0 0 3 0 0 0 =155 
000 0 2 0 0 0 0 0 0 3 0 0 0 0 
C3O000E0 :E310OF0 = - . 9 
: e : i 3 0 3 0 0 0 O O 0 A O 0 =159 
OOCOOrAAA^^ai^PE-

* = : p = e o i o i i : - a 3 : =-O~ 

= . & - : 
» ; . -
= 5 1 : 
tiiZ 
• 1 3 4 
• 1 0 9 
_ ' IT ' 

<105 

= 155 »-

• ~4i 
3119 

1039A 
10431 
1 0 4 1 0 
1 0 4 1 : 
20A14 
1 0 4 34 
l O A i i 
=0A£O-
10AE5-
1 0 A 5 5 -
i 0 A " A -
1 0 A 51 -
1 3 4 9 0 -
€04 9 : -

& W - & £ 1 

1 0 5 30-
1 0 5 : 4 -
10545-

- OlOl-t-EOlA^Ol iSOO 
- 0 0 0 : 0 0 0 : 0 0 0 0 3 : 0 0 
- 0 : 0 0 3 : : a : 9 c o : - 1 -
- : ; i 3 3 « i £ : : i : o o i A 
- : I : I £ A : - : 4 3 1 1 9 1 * 
- 0 3 0 : 3 3 0 : 

^ K K j 

5 4 I 
1 3 5 - 0 -
1 3 5 - 5 -
1 0 ? ; 4• 
1059--

1 0 5 : --

0 * "
 1 • 

04 5 4-
.05"A• 
- s. • ; . 

5 
T - - r 1 

i f : -
4 0 - 5 4 -
10-9A-
10 : 01-
a o s i o -
2 0 8 1 8 -
1 0 : 1 5 -
- 0 3 * A -
1 0 8 4 2 -
2 3 8 5 3 -
1 0 3 5 : -
1 0 5 4 5 -
1 3 : - 4 -
1 0 4 1 1 -
1 0 5 9 0 -
1 0 : 9 : -
1 0 9 3 4 -
1 0 9 1 4 -
1 0 9 3 0 -
1 0 3 : 

1 0 9 4 5 -
1 0 9 5 A -
1 0 9 4 1 -
1 0 9 - 0 -
I 3 5 - 4 -
2 0 9 5 6 -
10 99A-
t 100 ; 
s i f ; ^ 
2 1 0 1 8 -
1 1 0 1 4 -
2 1 0 3 4 -
£ - OAl-
1 1 0 5 0 -
2 1 3 5 4 -
1 1 3 6 5 -
1 1 0 - 4 -
1 1 0 5 A -
1 1 0 9 0 -
1 - 0 9 ; -
- - ' TC 
1 1 1 1 4 -
2 1 1 1 1 -
2 1 1 3 0 -
2 1 1 3 8 -
1 1 1 4 5 -

roooec-OO 
0 : 0 0 0 : : - o o : * o i 9 5 
ooor-O: 0 0 A 2 5 » O I E : 
C . : s o o o : o : o i i i i £ 
0 - 5 4 0 : = : 0 0 0 : 0 : 0 1 
a i i 3 o : £ 9 0 I E : o 0 e : 
0 : 0 0 1 . F 9 0 . 5 9 0 1 - 5 
3 1 1 3 3 0 3 0 0 1 4 2 0 1 0 : 
0 0 0 0 4 : 0 : 3 ; 0 0 0 0 ; * 
C10013004*002AFTFI 
O04H0O1A^^JOOOOO 
3 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 " •- » -i 
F E 3 F F C . * * F 8 3 " C F F 

t t 2 e i r ] * i r i ; e » - t j 

c . ; . , ; t e c . ; > , - „ 

311CCBO055OOB101 
0 0 0 : 0 : 0 : 0 : 0 : 0 0 : 9 

£ A i 9 o o : o : a ; ~ I 5 I : 
i e 3 9 3 4 : » i E : n : i 0 3 
: n = : : i A 0 o o : oooc 
0 : 0 : 0 0 1 0 0 1 1 5 0 1 0 5 
0 - 9 3 5 1 0 1 0 . " £ 0 0 0 F 
0 1 * 5 0 0 9 . " 9 2 O 1 0 1 1 5 
o i l 9 0 1 . : 0 1 9 : 9 1 0 . 
0 I : * 0 I ; - 0 2 5 1 0 0 9 5 
9 8 0 1 I L * A » ' 

: C 5 0 0 . 1 1 5 5 0 0 : : 
. j o o e s o . ; : ; o o : : : 
O I S : ; O 0 I 0 ; O I ; : JO 
o i E i ' 3 0 5 : : ^ - r - • - -t » * » r • ^ - » r 1 - - - >•» 

- 5 0 0 0 0 0 0 . 3 0 3 0 3 3 0 
0 0 0 0 0 i o o c o i o o : 0 0 

: c i . 
: o o - = i : 5 . 

0322CO30-E130330 
3 3 2 3 0 0 0 0 . 3 2 3 F C F F 
. * 3 » i r 0 2 0 1 0 C - F O 0 
a 1 0 £ 6 0 O 0 C 9 0 0 1 4 0 2 
0 3 1 5 0 0 1 5 0 0 1 5 1 5 0 0 
15001500 :92&2AOO 
2 7 3 O I - I £ i 4 : i 0 0 1 3 
iz i 5 : i £ - i A 1 : - o o : 5 
0 0 1 5 0 0 1 5 . 5 0 0 1 5 3 0 
1500151-011FO13* 
o i ; - ! - 0 0 0 i 5 i 0 : 4 . 
O 1 5 1 O - : - ; - 0 0 0 1 5 ; 
3 .5C'015 5 0 1304330 
0 1 A . 9 O i ; B 0 1 0 4 3 i 5 O 
i OOP;-1* 401*4 0 1 E l 

: -L-> .-« .-> : i I 

P13- 5 

• H I 
0 0 O 0 3 J 0 1 O 0 3 « 0 0 4 ; 
0 2 0 0 0 8 0 0 0 2 0 1 0 0 0 8 
0 3 4 5 3 1 C 0 0 0 0 0 * : : b 

J P B J J ; I 

9E3&40004530*000 
5 1 : 0 0 0 0 0 0 2 1 0 0 0 0 0 0000000000000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 
3303040A0O0OOC0 : 
0 O 0 O 3 C A : I 5 1 3 F C 4 : 
5 «3AFLE : £A3 A*:E« f 

ee3*-sciai0;c40i 
1 1 0 6 7 0 C 1 ! F O 1 7 0 0 2 
" - 5 7 9 7 9 - 9 - 5 - 9 7 9 -

3 - 5 T 9 - 5 - 9 - 9 - E r 

9 - a 6 E ; E f A £ e * £ i £ i 9-9-5-9-9-9-9-9-
9-9-5-E30C0301E : 
O 0 o o : 4 0 O ; e * 5 0 0 1 E 
O 2 f e 0 0 o o : 4 0 O 2 3 E : 
O I E C O I : 4 0 H - 0 O 0 0 04o:oio:01*1011-
0 0 0 0 0 : 0 : O I O : 3 1 4 " 
01--OOO014E - 0 i : A 
15024A02 34150342 
0 1 : a i 5 0 I A " o i : A I £ 
0 0 7 0 O 2 9 5 9 7 0 O F 3 0 : 

o 0 3 c 0 : 0 o o o : o o 0 0 o 
000000300 0000 000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 
0 0 3 3 0 0 0 0 0 0 0 0 1 : 0 0 

i i i 6 2 - 0 o : : : : o 0 0 0 3 : ' 
"3-

111-5-

£1154-
;:ao2-
L i ; 10-

1 . 1 3 4 -
1 - 1 4 1 . 
11153-
11254-
1124 4-
112-4-
2 1 1 : 1 -
a i a s o -
11155-
2 1 3 0 8 -
21314 -

' • : o 0 0 0 3 " : o : 
i 0 3 * * ' : o : ' : o : c * : 0 -
E03* 51 O H I O 701 
1 0 0 - 3 4 3 . 5 5 0 1 - 9 0 0 
308080B8B3ft6B9f l f 
A: 3 0M560A(*»1ME 
= -50A.5E -• 4B230B9 
A : a f l 4 0H=-4£15350 
EAME 53M9AAA5E5H: 
* O : O : 0 4 ? 0 i 6 ; 0 1 5 M 
0 1 : 5 : 5 0 1 0 1 5 0 0 1 ? A 
014C-0 i : 65EO001£ l 
0 1 4 3 3 1 5 ^ 0 1 4 0 : 3 0 1 
0 1 5 4 0 1 5 ^ 0 1 4 0 0 1 8 0 
: 3 0 O O 1 3 . 0 1 0 5 0 I E A 
00 :3OO3OO1A:C30O 
S-023^00339-0O6£ 
0300 9 - 0 : " 9 0 0 0 0 5 -
O : 3 : 0 0 0 0 9 - 0 . 0 0 0 0 

t - i 
l i ' O .::-
• 3C9 
• : i 
= 5 14 
3415 

«5:o 

>429 

• 3 
• 13iS 

•169: 

= 551 
<495 = 

- - i A 
•399 

•213 • 
•555 
>5-1 
= 353 
= 4{E 
= "15 
• 559 

=551 *»» 
, > 4 * 

-162 
14; 
. • » -
. - J8 

= : : : 
=4 5" 
=£59 

• 44 
«146 
• 3£5 
=£90 
•44 
= 10 ' 
= 45" 
= 534 
• 430 
•41? 

•11 
= 490 
• 1313 
=514 
•£ i s 
•3 
• 4 
•32 
= 545 
* i4«£ 
=403 
>411 
= 110: 
= 1141 
= 135. 
• 1 3 9 9 
= i i o ; 
t i l l * 
• 35; 
=576 
3 4 7 1 

= :oo 
= 112 
• £ 92 
• 241 
= 224 
»44 9 
= 630 
• 123 
= 3 
=3 
=15 
= : oo 
=830 
= 940 
=643 
• 404 
• 1245 
• 1235 
= 13 30 
= 1312 
3 1342 
= 651 
•452 
. 45? 
>454 
= 343 
= 3-1 
s3o : 
5 d 

•426 _ 

I 27 YOUR COMPUTER, MAY 1985 



TOP 
s H 71 T 

il 

m m M E i E 
ROCK 

BOTTOM 

r F •ERSONAL CALLERS WELCOME AT OUR EXTENSIVE SHOWROOMS^ 
r r EQUIPMENT ON DEMONSTRATION - 1 

Even further price reductions 
this month are indicated with an arrow 

The UK's Best Printer Prices 
Only a sample of our massive range of pr in ters 

shown here — phone for fur ther detai ls 
DAISYWHEEL LETTER QUALITY 
Juki 6100 [P) r.349 90 + VAT - £402.39 
Brother HR1S(P) f.3?9 90 + VAT £379 95 
Ornsystep 2000 (P) C239 9 5 V A T • £275.94 
PRINTER/TYPEWRITERS 
Brother EP22 Dot Matn<(S) C109 90>VAT C I26 39 
BroWier EP4<1 IS) C189 90 + VAT £218.39 
Modems available for Easyfmk and Telecom Gok) 
Juki 2200 Daisywheei (P or S) 
DOT MATRIX PRINTERS 
Brother M1009 (P) 
Brother HAS (P or SI 
Canon 1080A MLO(P) 
Canon 1156ANLQ(P) 
EPSON 0X80 (P) 
EPSON RX90F T PLUS (P) 
EPSON FX80 (PI 
EPSONRX100F TIP) 
EPSON FX 100F TIP) 
Kaga To»an KP810 NLO IP) 
Kaga Ta«an KP910 N1.0 (PI 
Se&osha GPSOOA (PI 
St»nw« CTA80 (P) 

C249 90 + VAT £287.39 

C169 90 
C129 90 
C299 90 
C389 90 
C199 90 
C225 90 
C329 90 
C349 90 
f .44990 
C289 90 
C379 90 
C113 90 
C199 90 

+• VAT = 
+ VAT-
+ VAT= 
+ VAT-
+ VAT-
+ VAT -
+ VAT = 
+ VAT = 
+• VAT = 
+ VAT-
•VAT 
+ VAT-
• VAT = 

£195 38 
£149.38 
£344.88 
£448 38 
£229 88 
£259.78 
£379 38 
£402.38 
C517.3B 
£333.39 
£436 89 
£130.98 
£229.89 

(PI=Paraltel-Centrofws (SI - Senai RS232 
Smi th Corona range of pr inters. Mow in S tock — 
Phone or w r i t e for details. N e w Low Pr ices. 

South London's Largest Range of 
Computer Software — Games, 

Business, Eduoetional — 
Top Titles always in stock. 

SUPERDISKS 
LONDON'S LOWEST PRICES ON FLOPPY DISKS 

Prices per box of ten ex \AT 

BASF 514 
3M 5'4 
VERBATIM 5 V 
EJTSAN 
TDK 

ssoo 
40TR 

£10.95 
£13.55 
£14.50 
£16.80 
£17.50 

DSDD 
40 TR 

£ 1 8 . 2 0 

£19.50 
£19.50 
£24.90 
£17.35* 

SS96TP1 
80TR 

£19.80 
£20.05 

DS96TP1 
80TR 

£22.50 
£24.00 

£19.50 £25.50 
£24.90 £32.00 

£33.00 

3 M / B A S F 3 V £34.90 "Exclusive offer 
Add 70p for PSP per box of 10 disks 

CASH & CARRY COMPUTERS 
53-59 High Street, 

Croydon, Surrey CRO 1QD. 

IS*MONITORS - GREEN SCREEN 
S*LYT>2L1C'MR*1RW 
San>oB1 lartflhHft 
14" MONITORS - COLOUR 
Comrnqdore 1701 Composite/Sound 
FdBWv CM 14 RGB/Como'Soune 
I t o w i a o 14310S Norm Res RGB 
M n m t c c 14310Z for ZX Soectrurn 
M v w t t c 14510S Mod AM RGB 
'Acrowtec 1451DQ(or Snclar QL 
Mcrovtac 144IDS hbTi Res RGB 
S»ff,o 312 5 Norm Hes^GB 
Svvvo 3117 Med Rp* ttGB 
Sarvyd 3115 H<aft Ftas RGB 
Co mm odor* 
P1u» 4 NEW 64K Computer 
f.*ynrnAdore B4 
SX64 ftjrutil. .«&! Portable inc 0 Onv««ndCct Monttr 
C2N Cassette 
1541 Dot O n * 
DPS 1101 D*s/*hoel Printer (by Juki) 
801 Tr»etOr Printer 
803 Fnctcn Tractor Prmter 
170? Cdcur Montor 
Awlli w4 

\ aoft*are 
E software 

CPC464 Green Monitor nc F« 
OPC4o4 Cotoor Monttr « c FF 

SANYO MBC 999 b M m Computer 
128K ndudmo Wordslnr (stealer Intastar 

acorn BBC 
Acom Electron 
BBC Model B 
Modd B « c f 

11*1i 
11*21 

k\M = 
I t Ufit 

S + uw= 
J + VAT= 

£234 74 - VftT = 

C136 92-r\iAT 
C 16& 17 + 
C478 -

£32 61 + WT= 
£173 87 + UAT = 
£309 9S-WIT= 
£139 09 • VftT-
C173 B7 + UAT 
£173 87 • WT 

£782 57 + UA1 

Al above Cwr i anaO tkOnvmnA idaCaM M » u l 

Sinclair 
Ot 128K Computer 
NEW Spectrum 48* Pi US 
Mcnxfrive + Interlace Free Program* 
16X-48X Upgrade 
MSX Computara 
Toshta HX10S4K 

MRC1064K 
H8758 64K 

HC7G8 64K 
FuJ range of MSX accessories availabto 

C74 7 6 
E101.2C 

cias.as 
£184 3 5 
£ 1 8 4 3 5 
C22S SS 
ES63.3S 
£ 2 6 9 95 
C435 8 5 
C I S * 8 9 
C M 7 . 7 B 
0 4 5 0 85 

E145 95 
C1B9 95 
C 549 95 

C37 50 
C189 8 9 
C398 .44 
E158 95 
C188 83 
C199 95 

£ 2 3 9 95 
C346 19 

CB99 95 

E126 39 
£ 3 3 2 35 
E4S9 39 
£114 8 9 
£ 1 9 1 7 8 
£282 08 
C333 39 
£ 3 8 6 8 4 

£ 3 8 4 95 
C188 9 5 

£ 9 5 0 0 
£24 95 

£ 1 8 8 8 9 
£ 1 8 8 89 
C288 8 3 
£ 2 9 9 95 

Apricot Computers 
Fantastic Low Prices — All models in stock: 

F1 • Apricot PC • Xi • Portable 
PHONE NOW! 

Mail Order + Export + "frade 
Hot Line Phone Ol-I 

Delivery by Secuncor (3 day) please add C5 00 + VAT per rtem 
^ ^ ^ Delivery by T N T (overnicjhiJ please add C9 5 0 - VAT per itam 

Send oil the coupon or order by phone quoting your Access. 
Barclaycard No Phone 01 686 6362 Imfnediate 
despatch on receipt, of order or cheque clearance 

Or you can Telex your order on 9 4 6 2 4 0 Attn 19001335 

lMr accept otficiat order* Irom PIC » Government OotMrtmenta 
•nd I duMlorifil B»me*sf»n««a 
These onc« correct w«4 iucevceeoed b» not advenrtement 

To CdSftSCiVTY Computers 53 59 Mnjh Street Crtydon Surrey CFI0 1QD 

tV.iie ! ! 

I encme my cheque lor £ nclufcng Hriiveryby S k i / W ' N 1' 
or cnergm trr, AccesvBarcl»,card Ho . 

Name 

Address 

-Sflnjllure-

•FVaseOetew (V«r TettwotoOyUi? 
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Announcing for the AMSTRAD CPC464 
The start of a complete Expansion System... 

SIDEWAYS ROMS at lastt 
No more loading . 
Leaves 40K free' 

The perfect system: 
•All-powerful Assembler 
'Complete Disassembler 
'Full screen editor 
•Multi-function Adaptor 
•Huge expansion potential 
in one simple unitl 

So easy to use and learn 

10 MEMORY HIMEM-10 
20 * t « r t -H IMEH+l 
ZO :ASSEMBLE , » t « r t 
40 * g « t s t a r t 
SO ' l i m i t SrFFFF 
6O 'ORG s t a r t 
70 'CP lO:SCFiRET Z 
90 TRST 1. I .87F2 

90 *0«*3 &bD2B 
l O O ' J P s t a r t 
I 10'END 

Meet M A X A M a new full-feature no-compromise 
Assembler/Disassembler/Editor — with a difference. It's in 
a very full 16K EPROM which plugs directly into the 
AMSTRAD. No waiting while it loads — it's always therel 
You can still use the Disc unit. You also get, as a bonus, a 
new expansion socket for Arnor's new range of Sideways 
ROM cartridges (containing, for example, our forthcoming 
Word Processor). 

M A X A M uses no BASIC RAM space. It lets you mix BASIC 
and Machine Code — just like the BEEB! Or, you can 
assemble direct from the Editor, and you can even use the 
Editor to edit BASIC programs! 

M A X A M is ESSENTIAL softwae for the AMSTRAD 
enthusiast. 

Cassette (reduced specification): £ 1 3 . 5 0 
Disc: £26 .90 . All prices include p. & p. 

MAXAM in ROM £59.9° 

High Qualify Software 

Software Houses: We have the perfect low-cost system for software in ROM! Talk to us! 

Technical Oau 
'Stew l«l 3000 liwi'mn MMfflty 'Con 
fitatitl Anembty *Pl«n Engfcih error 
nwiugti 'Full Eiprmxm tMfcttm 'Un 
rtiincled UM n»trws 'Detctnrt ochnfe 
ORG. BYTE, WORD. TEXT. RMfM LET. IF, 
GET. PUT, LIMIT, CODE. NOCOOE, READ 
Commands wdudr. LIST. WHIST. LtSTP. 
TITLE. PAGE. PtEN. WIDTH. DUMP 
'MtnuAnren Screen fiklor nKhidti mow 
copy "id delete bloc, 1«6s. iwreh mi 
'epUce. prnt allipirl of ten, Load.'Stvi 
tipwi Of till. Due ROM version only 
Rê sler display. Memory E*t commands, 
bieekpctnl. strmg search m RAM Ink la 
AMSOOS 
Technical Enquiries 01 852 2174 

Cheques/P.O.s to: Arnor Ltd, PO Box 619, London SE25 6JL. Order Hotline 
01 -653 1483 (2pm-6pm) 

Self Adhesive 
Cassette & Disk Labels 

^ 24 HOUR SERVICE FROM STOCK 

i C AVAILABLE WHITE OR TINTED 

i f 48 HOUR SERVICE ON PRINTED LABELS 

CASSETTE LABELS ON A4 SHEETS • White only. for emell-offeel printing or 
photocopying. 100 label* D M 200 . C6 00 300 £8 26. SCO £12 00. 1000 C21 86 

CASSETTE LABELS IN ROLLS - Complete with tracior feed becking paper (or over 
pnnting by computer printer Ave4eMe whin or tinted blue, pink, green, orange, grey or 
vetcw Mmmum order 500 label* 

WHITE : 500 E14.66. 1000 £20.70.2000 O l 06 
TINTED 500 £16 90, 1000 £24 15 2000 -O? 96 

DISK LABELS Available in 177 fs 96 mm wnsth tor conventional floppy d«H iSemm deep), 
or 71 a BSmm tor the MSX atyle compact floppy dsk Theee lat>«(* ire en on tractor teed 
becking paper with • range of wit* ae above 

WHITE. 96mm: 500 £12.75. 1000 Et7,75. 2000 £20 M 
TINTED, 96mm 500 MS20.1000 £24 95,2000 £34 36 
WHITE. 127mm El Compact anm 50O • £15 56.1000 - C22.06.2000 £25 70 
TINTED. 127mm ft Compact rfcek 500 - £21.36.1000 - O l 06.2000 £43 66 

All Prices include VAT and postage/packing 
Excellent discounts for large quantities 

Please send stamp for printing price lists and sample labels 

Imtflooslliriaf UNIT A4 
SMEE0 DEAN CENTRE 

EUROUNK INDUSTRIAL ESTATE 
SlTTINGBOURNE 

KENT ME103RN 
S'tlingbournt <079512842$ 

^ ^ S e l ^ d h e s i v ^ o n i p u l e ^ a b e l ^ ^ 

THE 
MICRO WORKSHOP 

MICRO COMPUTER 
SPECIALISTS 

(Spectrum Group Member) 

Software and hardware over the counter for 

Sinclair Spectrum, ZX-81, BBC,. Vic-20, CBM-64, 

Memotech, Amstrad, etc. 

* C O M P U T E R S 

* J O Y S T I C K S 

* K E Y B O A R D S 

* TAPES 

* C O M P O N E N T S * 

Business/Serious Programs available 

Located directly opposite Epsom Main Line 

Station. Visit us or ring for friendly service. Sec 

and try before you buy. 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

R A M P A C K S 

B O O K S 

D ISCS 

L I G H T PENS 
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Jason Charlesworth leaps into Amstrad action. 

¥ 
1 wn > S o i r e - rtQOOoo 

C X m e 
L e v e 1 O J _ | 

JUMPER IS a n arcade-qual i ty g a m e for the 

Ams t rad C P C - 4 6 4 c o m p u t e r in w h i c h y o u 

must g u i d e a l i t t le m a n ca l led J u m p e r to the 

top o f the screen. 

T o get to the t o p o f t he screen, J u m p e r m u s t 

j u m p t h r o u g h the m o v i n g holes in the 

p la t forms but i f he falls t h r o u g h a ho le he w i l l 

be s t unned a n d so w i l l be u n a b l e to m o v e for a 

whi le . H o w e v e r , all the t ime the nasties are 

advanc ing and J u m p e r , b e i n g a n ice sort o f 

chap , does not wan t t o ki l l t h e m so he m u s t 

run away f r om t h e m . T o he l p h i m d o th i s , the 

screen is w r a p r o u n d i.e. i f he r uns o f f the left-

h a n d side o f the screen he w i l l appear o n the 

r igh t-hand side a n d vice versa. 

T h e scor ing i n the g a m e is based on h o w 

m a n y t imes you j u m p u p . T h e mo r e t imes you 

j u m p u p , the m o r e po i n t s y o u get a nd the 

a m o u n t o f po i n t s you get per j u m p increases 

every o ther r o u n d . I f you r score is h i g h 

e n o u g h at the end o f the g a m e , the p r og r am 

w i l l ask for you r n a m e . 

T h e g a m e has 15 screens fea tu r i ng d i f ferent 

c o m b i n a t i o n s o f the nasties — yachts , teapots , 

t e l ephones a n d tanks — a n d o n each screen 

c o n t i n u o u s m u s i c p lays — trans la ted by 

Robe r t R h o d e s . 

T h e g a m e a lso features a joyst ick o p t i o n and 

a ha rd or easy g a m e o p t i o n . T o set u p the 

g a m c i y p e i n l i s t ing 1 a nd save it w i t h 

S A V E " J U M P E R " 

Nex t type i n l i s t ing 2 a n d r u n it. I f it f i nds 

an error in the code , correct it then re run the 

p r o g r a m a n d w h e n it g ives the " F i n i s h e d , n o 

e r r o r s " message, save the code w i t h 

S A V E " C O D E " , b , 3 5 9 0 0 , 3 7 0 0 

T h e g a m e m a y n o w be p l ayed by r e w i n d i n g 

the cassette a n d t y p i n g R u n " " . 

Listing 2 is on the next page. 

Listing 1. 
100 e ™ 0 i j » I i D E F FN x ( n t « l 0* INT (PEE) I n ) / 16> +PEEK • n) 16* 
INT(PEEK(n>/16> 
110 INK l , 2 4 t I N K 1 4 , 2 ( 1 , 0 : 1 ^ I S , 0 , 2 6 ; IN* 5 , 0 > IN) 8 , 13s 
IN* 9 ,3*1NK 13 ,4 : INK 1 0 , 5 
120 GOSUB 130: GOTO ">60 
138 REN SETUP 
140 MEMORY 32767tBORDER 0 : INt 0 ,0:MODE 0 : PR I NT "P I e a s e 
wai t " iLOAD * • " i e ^ 0 i j » l 

150 ENV 1 , 3 , 2 , 1 , 5 , 1 , 1 , 1 , 0 , 8 , 5 , - 1 , 1 , 3 , - 2 , 3 
160 DIM a t ( 5 ) , a ( 3 > tFOR * - t TO 5t READ a » ( a > , a ' a > : N E X T a 
170 DATA Super Ted , 5 0 , Shaggy t h e Vat , 40 , B1 K k Adder , 30 
( O o o m d i r k , 2 0 , M a n g l e d C a s s e t t e , 1 0 
100 RETURN 
1*70 REM demo 

700 BORDER I : I N K 0,1:MODE 0sCALL 35900 
210 FOR a=0 TO 9 9 9 : j t » I N K E Y « : N E X T a:BORDER 0 : INK 1 , 0 : R 
ETURN 
220 REM game 
230 BORDER 11 INK 0 , l t C A L L 33946 
240 FOR a=0 TO l 9 9 9 : I » = t f » . E Y » I N E X T a:BORDER 0 : I N K 0 , 0 
250 SC*10000*FN K(378561+100-FN K (37855>+F N x<37834> 
260 FOR a - t TO S i IF s c < a ( a > THEN NEXT a:GOTO 290 
270 IF a< >3 THEN FOR b « 5 TO a+1 STEP -11 a * ( b> « a » <t>-1 > i 
a<b>-a<b- l> tNEXT b 

280 CLStPEN l i INK 1 ,24 : INPUT "Name " , t f l * ) i i l « ) > K 
290 RETURN 
7.00 REM H i gh s c o r e t a b l e 
310 BORDER 0: INK 0,0:MODE 0 
320 PEN 21PR INT" H i g h S c o r e Tab l e- tFOR a-1 TO St PEN a 
• 3 
330 LOCATE I , 2»a+3: F'R I NT a I (a > : LOCATE 16, 2*a+3> PR I NT a 
( a l l NEXT a 

340 LOCATE 3 , 2 4 j PEN 2 i PR I NT "Pr e s » a k e y " 
S50 IF INKEY$-"" THEN 350 ELSE RETURN 
360 REM i n s t r u c t i o n * 
370 BORDER 0c INK 0 , 0 iHODE O iPR INT" I n s t r u c t i o n s " 
380 RESTORE 360:FOR a-5 TO I I ( R E A D LOCATE l , 2 * a - 3 l P 
EN a+1»PRINT i * ;NEXT a 

390 LOCATE 1 ,24sPEN l i P R I N T " P r e s s a k e y " 
400 IF INVEY*--" THEN 400 

410 DATA Z Le+t,\ R i g h t , S H I F T J u m p , 0 A b o r t 
,H H « 1 t , S S t a r t , S P A C E Mus i c o n / o f f 

420 DATA I Game ,2 D e a n , 3 Ea sy g ame , 4 Hard 

g a m e , 3 J o y s t i c k , 6 Keys 
430 MODE 01PRINT" OPTIONS" 
440 FOR a » 2 TO 7 j READ r*:LOCATE 4 , 2 » a+2 iPEN a *4 :PR INT 
I * I NEXT a 
450 IF J « I THEN LOCATE 4 , 1 4 : P E N I 41 PR INT"5"1 PEN l i P R I N 
T iPR INT" 6 " ELSE LOCATE 4 . 1 4 i P R I N T " 5 " l P R I N T i P E N 14 tP 
R INT" 6 " I PEN I 
460 IF « • 1 THEN LOCATE 4 , 1 0 i P E N 141 PRINT»3"1 PEN l i P R I N 
TiPRINT- 4 " ELSE LOCATE 4 , 1 0 : P R I N T " 3 " i P R I N T i P E N 14 iP 
RINT- 4*1 PEN 1 
470 z * - I N K E Y * l I F " l « - " 5 " THEN J- I ELSE IF t * - " 6 " THEN J 
>0 
480 IF THEN «r-1 ELSE IF z « - " 4 - THEN e-0 
490 IF i » ' > " I - AND l » < > " 2 » TV(EN 450 

500 PEN 11 IF t » - " 2 " THEN GOSUB 190iGOSUB ' .00:PEN 11 INK 
I , 2 4 1 GOTO 360 * 

510 I F ! » < > " ! " THEN 490 
320 POKE 3 7 8 5 3 , e t I F j - l THEN POKE 37562 ,74 iPOKE 37570 , 
75:POKE 3 6 6 5 9 , 7 2 ELSE POKE 37562 ,71 iPOKE 37370 ,22 iPOKE 

36659 , 21 
530 GOSUB 220sPEN ItGOSUB 300:PEN 1 
540 GOTO 360 
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POOLSWIN 
THE U L T I M A T E P O O L S P R E D I C T I O N P R O G R A M 

• MASSTVr DATABASE Pooliwjuwr u « sophiAicaiad Pool* 
pradmon tid It cotnw cotnptoM with the lugwt -If ̂ ^̂ T̂ ^ 
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generated in seconds Fully compatible with Poolawmner 
POOLS WINNER with FtXCEN £16.50 (all incluive) 

rixgen alone C3.50 (yearly update* available) 

C0URSEWINNERV3 Cour*winner u dongiwd lo 
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THE PUNTEW COMPUTER PROGRAM 
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Imagine Software Is available from: 
WOOLWORTH, WHSMITH mil!MLU,LASKYS, Rumbelows. C O M E T GREENS 

Spectrum Shops and all good dealers. 



CBM 
The Telsoft service now extends to.include the CBM-64. 

THIS MONTH WC arc pleased to be able to 

announce the extension o f the Telsoft service 

to Commodo re 64 owners. It will be available 

initially to users who have the O E L C o m m s 

pack coupled with the Tc lemod 2 or similar 

modem. 

Both the download ing program — which is 

listed wi th this article — and the full user-to-

user communicat ions program for the C-64 

have slightly different menus to those 

produced for the B B C and Spectrum 

computers — see page 88. 

The main difference is the addit ion o f a 

machine-code Save routine wh ich was con-

sidered essential since this is absent from the 

Commodore operating system. The full C-64 

menu is: (1) Receive; (2) Transmi t ; (3) Cha t ; 

(4) Set Baud Rate; (5) Return to Basic; <6) 

Save Bytes — ie machine code sections. Brief 

details o f the functions o f these menu options 

are as follows: 

Chat mode: Th i s mode allows a real t ime 

conversation between the users with auto-

matic changeover from one end to the other. 

Each t ime characters are entered from a 

different end a carriage return is generated 

automatical ly which ensures that the text sent 

by the two ends is not mixed up on the same 

line. 

Transmit and Receive modes: These modes 

are used to transfer data between computers 

and i f both users start o f f in the Chat mode 

the procedure is semi automat ic , as follows: 

T h e user who is going to send the program 

presses his S top key which reverts the 

computers at both ends to the menu . M e n u 

opt ion 2 is called to go to Transmit mode and 

the user will then be asked to enter details of 

the data that is to be transmitted to the distant 

end. 

Both the transmit t ing and receiving ends 

get a visual display o f the progress o f the data 

or program transfer. T h e data is sent in 256 

character blocks, each block being numbered 

in hex and f in ishing with an O K i f the 

receiving end calculates that it has received 

the block without any errors. 

I f the block contains errors, the O K is 

Figure 1. 

HEX LOADER FOR CBM 64 FIG.I 5 REM 
6 REM 
16 FOR 1=680 TO 727 REABA:POKEI,A T-T+R 
20 NEXT IF T=6716 THEN GOTO 100 
30 PRINT"ERROR IN DATA ",T-6716=END 
40 DATA 169,1,133,186,169,133,134 
50 DATA 133,185,169.8,133,183,169,208 
60 DATA 133,187,169,2,133,188-169,56 
70 DATA 133,251,169,199 • 133,252,169•251 
80 DATA 162,231,160,206,32,216,255,96 
90 DATA 68,79,87,78,76,79,65,68 
100 SA=510O0 LA=52S55 
110 INPUT"START ADDRESS";A 
120 IF <R<Sfl> OR <A>LA> THEN GOTO 140 
130 IF A/8=INTCA/8) THEN GOTO 150 
140 PRINT PRINT"ADDRESS ERROR" GOTO 110 
150 T=<A-32768)AND255:PRINTA;:INPUTD* 
160 IF D$-"END" THEN GOTO 900 
170 IF LEN<D$>=20 THEN GOTO 190 
130 PRINT"WRONG LENGTH" GOTO 150 
190 FOR B=0 TO 7:B*=MID$<Di,2*B+1,2) 
200 GOSUB 300:IF E*1 THEN GOTO 280 
210 POKE A+B.' D T=T+D:NEXT 
220 B*=MID$<D*.18,3):GOSUB 390 
230 IF E=1 THEN GOTO 280 
240 IF T=D THEN GOTO 260 
250 PRINT"CHECKSUM ERROR":GOTO 150 
260 A = A+B IF ACLA THEN GOTO 150 
270 GOTO 800 
280 PRINT TAB<3+2*B+D)C*'t??" 
290 B=8:NEXT GOTO 150 
300 E=0:D=0:FOR N=1 TO LEN<B$) 
310 C$=MIDt(B$'N,1) GOSUB 400 
320 IF E=1 THEN D=N•N=4;NEXT RETURN 
330 D=D#16+X NEXT:RETURN 
400 X=ASC<C$)-48;IF X<0 THEN E-l RETURN 
410 IF X<10 THEN RETURN 
420 X=X-7;IF X<10 THEN E=1 RETURN 
430 IF X>15 THEN E=1 
440 RETURN 
500 Hf""0123456789ABCDEF" 
510 FOR A=SA TO LA STEP 3 
520 PRINT A;"? T=<A-32768>AND255 
530 FOR B=0 TO 7:XaPEEK•A+B >;GOSUB 600 
540 T=T+X:NEXT:PRINT"="; 

560 V=INT<T/256) PRINT MID$<H*,V+l,1), 
570 X=255 AND T:GOSUB 600"PRINT 
580 NEXT GOTO 900 
600 PRINT MID*CH*, INTCX/16H1, 1) ; 
610 PRINT MIDSCH$,1+<XAND15),1), RETURN 
800 SVS 680:Cf=CHRtC34> 
810 PRINT PRINT" TO RELOAD CODE :" 
815 PRINT:PRINT" LOAD"C$"DOWNLOAD", 
820 PRINTCf",1,1 <RETURN)" 
825 PRINT PRINT" THEN TYPE NEW", 
830 PRINT" ^RETURNV 
835 PRINT PRINT"TO RUN THE PROGRAM", 
840 PRINT" SVS 51000 <RETURN)" 
900 PRINT PRINT PRINT" 1 ENTER r'ATA" 
910 PRINT PRINT"2 PRINT DATA" 
920 PRINT PRINT"3 SAVE DATA" 
930 INPUT 2 ON Z GOTO 100,590,800 

Figure 2. 
51000 ? R9068r21P88D2«P0-3£2 31304 
31008 ' A98F8D&<;82fi9e£20-2£4 51312 
3 i0 t6 •» P2FFfl?e0$Di5»8ft9»4PD 31320 
51024 ? FF8»8802Bft$e92CE-310 51328 
51032 "> 20C8C920C7CB28F8-4D5 51336 
31040 7 CAAD80CEC931F023-532 51344 

C935F014C936D006-43F 31332 
208EC74C3BC78914*410 51360 
20D2FF202FCBD0DB-32E 51368 
203FC8892020D2FF-461 51376 
4C93C94C4AC82063-411 51384 
CC2022CDft?3B85FD-4Fl 51392 
89CE85FE2028C DA0-547 31400 
002095CC202FCBC9-404 51400 

5t 112 •* 44F00BC?54MeD20-4Et 51416 
51120 •> D2FF89© 1110078*44 »4EF 51424 

2OD2FFA90885B820-4B9 51432 
25CDft90820ABCCft9-4fl3 51440 
BD83FD89CD85FE80-680 51448 

51152 7 082095CC2025C020=383 51456 
51160 ? 93CC9e4880040C83-4CC 51464 
51168 ^ CE20D8C968882925-4C4 51472 
51176 7 CD2095CC98488906-4C5 51480 
51184 7 8P83CE20t»8C9fiDft7-5E3 51488 
51192 ? CE85FBflDfl8C£85FC-6£Fl 31496 
31280 7 68R82060CB890185-388 31504 
51208 7 B885B998829380CE-539 51312 
51216 7 28BDFFAEft9CEftCfW-567 5152® 
51224 7 CEE8D001C82025CD-479 51528 

89FB28D8FF20F1CB«5?7 . 51536 
6020D9CCC90DD80B-3FE 31544 
R90883C7A92820D2-3E0 31332 
FF890D20B2FF6OA9-4E7 ' 51360 
0D2829C8890D28D2-306 51368 
FF602063CCRE00«9-43F 31576 
FF9993CEC8D0FFT20=5FB 51384 
D2CB90FB20r2CBB8-5ED 51592 
FB8D72CEB0008C7C-4D0 51600 

51048 
31056 
31064 
51072 
31080 
31088 
51096 
51104 

51128 
31136 
51144 

51232 
51240 
31248 
51256 
51264 
51272 
51280 
51288 
51296 

? C E8C 7DCE202£CCFLD"4 D4 
? 72CE29F0C988D0E4-5C6 
? 20D2CBB0D89973CE-599 
? C8202ECCC089D0F0-4EB 
1 A800HD76CE2980II0-492 
? 0F852B85FB18832C• 3D8 
7 6D75C€85FC4CFLFTC8-587 
7 AD78CE83FB8B79CE-607 
7 85FC20D2CBB08820-35E 
? D9CC20D2FFC820D9-607 
7 CC282ECCC010D0E8"?T8 
7 H92820D2FFAB73CE-568 
7 202EC D20D2CBB887-4D? 
7 CD7CCEF00B895820-303 
? D2FF2838C84C57C8-52C 
7 20D2CBB0F8CD7DCE-65D 
? D0EBAD75CEA8B993-687 
? CED00E2039C88991-4EE 
7 20D2FF4C7EC94C57-51F 
? C888088C 7CCE8C 7D» 44 7 
7 CE20D2CBB0F091FB-3BF 
7 282ECCC8CC77CEP0-4P3 
7 F020P2CBB0€0CP7C-55*E 
7 CEF008895820D2FF-4 D8 
7 4C37C820D2CBB8CE-4CE 
7 CD7DCEF0034C23C9-473 
? 20FLCCB2030C88D75-409 
7 CER8FL9009993CEFID-506 
7 84CEC902D02520BC-436 
7 CB89C820F3CB8955-568 
7 2016CD895020F3CB-432 
? 20C7C8BC73CEC888-34F 
? B993CED02398D0F7-3D4 
7 4C3BC789552816CD-3DF 
? 20F1CB4C63C98C77-4EF 
? CE20D2CB88D0FA20-37D 
? D2CB20D2CB4C4PC9-33E 
7 4C3CC8832B85FB83MF3 
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[ TELSOFT 
omitted and the block is retransmitted by the 

sending end unt i l it is received without error. 

W h e n data transfer is successfu l ly 

completed Program loaded O K is printed at 

both ends and they then revert back to Chat 

mode. 

Set baud rate: Th is gives the user the opt ion 

to change baud rates to try out different 

methods o f working; e.g., the Tc lemod 3 has 

the facilities for full duplex working at 

1200/75 and 75/1200. However, the program 

was specifically written for 1200/1200 bit/s 

half duplex working — selection 4 from the 

baud rate menu . 

Save byres: As ment ioned earlier this facility 

is built in to enable users to save any number 

o f machine code sections to tape or disc after 

downloading. The start and finish memory 

addresses o f the machine code can be entered 

using either decimal or hex number ing . 

Natural ly, any Basic program located in its 

usual position in memory — i.e., 2048 

upwards — should be saved using the 

machine's built-in Save to tape or disc facility. 

On ly the Down load section o f the machine 

code is given in this listing, not the Transmit 

and Chat routines. 

When you have been returned to the menu , 

exit to Basic and list the first few lines o f the 

program where we wil l give the instructions 

needed to Save the program to tape or disc. 

The download program is approximately 

1800 bytes in length and consists o f a Basic 

hex loader program and a list o f machine 

code. Type in the hex loader program listed i n 

figure 1 and then Save to tape or disc before 

you R u n it. W h e n the hex loader program is 

run the computer will give the prompt "Start 

address (hex)?" and you should enter 51000 

and press Return. 

The computer will print the start address o f 

the line and a question mark — e.g., 51000? — 

you then have to enter all the characters after 

the question mark from the relevant line in 

figure 2 and press Return at the end of the 

line. I f all is well you wil l be prompted wi th 

the next address and so on. Each line comes 

with its own checksum so that you can correct 

any errors as you go. 

I f you want to enter the machine code in 

several sessions you can save part o f the code 

— but to tape only — by entering End instead 

o f (he next line o f data when you are 

prompted with a line number and question 

mark. W h e n you want to cont inue typing in 

the machine code program it is reloaded with 

the Command . 

W h e n you have entered all the machine-

code lines the hex loader program will auto-

matically save this machinc-code section with 

the title Download , so make sure that you 

have your tape recorder or disc ready to 

record, before starting to type in the machine-

code section. 

I f you want to enter the machine code in 

several sessions you can save part o f the code 

(but to tape only) by entering End instead o f 

the next line o f data when you are prompted 

with a line number and question mark. When 

you want to cont inue typing in the machine 

code program it is reloaded with the 

command . 

LOAD "DOWNLOAD" , 1 , 1 

then enter New and I.oad and Run the hex 

loader program. 

When you have completed and saved the 

Download program it is reloaded with the 

command 

LOAD "DOWNLOAD" , 1 , 1 

or 8,1 for disc — followed by the New 

command . T o R u n the program, enter 

• . SYS 51000 (Return) 

Modem transmit speeds 
Provided the machine code is correct you 

will be asked to select the modem transmit 

and receive speeds. For the O E I . Telemod 2 

modem simply select Op t i on 4. 

T o receive software from Telsoft, the Your 

Computer download ing service, first dial up 

Colchester (0206) 8068 and check when soft-

ware for your machine is being downloaded. 

Th is audio recorded information service will 

also advise you which telephone numbers to 

ring for the 300 and 1200 bit/s downloading 

services. 

When a program you want to download is 

available, make sure your modem is correctly 

set up and dial up the telephone number 

appropriate to your modem's speed. When 

you hear the modem tones switch the modem 

to line and replace the receiver. 

Select Op t ion 1 from the menu — Receive. 

As each block o f data is recieved the block 

number and the program title will be dis-

played, followed by " O K " i f there were no 

errors. Note that the " O K " wil l be missing 

from any blocks in which errors are detected 

and that the downloading program will wait 

for these blocks to come round again in order 

to make a second attempt to load. 

" W h e n all blocks have been loaded, the 

Program loaded O K message will appear 

and you will be returned to the menu or Chat 

mode after which select Op t ion 5 to leave the 

Telsoft M e n u and list the first few lines o f the 

Basic program you have received to get the 

necessary Saving instructions. • 

31608 7 
31616 •> 

31624 

31632 7 
31640 7 
31648 t 

31636 •> 
31664 •> 

31672 t 

31680 •> 

31688 •> 
51696 7 
31784 7 
51712 •> 

31720 
31728 •> 
31736 7 
31744 •> 

31732 7 
3I760 7 

31768 7 

31776 •> 

51784 •> 

31792 7 
31800 7 

5130S 7 

51816 7 
51824 7 

51832 7 

51840 7 

31848 7 

31836 7 
31864 7 
31872 7 

31880 7 
51888 7 

71896 y 

51904 7 

51912 7 

2C83FCR00OB 1FB99-52ft 
2200C8B1FB8523F0-4CE 
0B*52287F Bft72 387-4 4 7 

FC6900852E833083-412 

C924P01920D2F F8D-544 
C 3CEE84CE 5C 9E000-64B 

D4C93A901348ADC3-444 
CEC924F004634CE3-460 
C969C94t90BFC947-4BA 

C 9E0OOF w e t 0© 1 
07RDC 3CEC924F095-4FF 
ft9202®t2FFft9FF9D-74F 
C 3CER2008ECFC E8E-34 4 
&0CE8EP1CESED2CE-679 
flDC3CEC924I>0®6ft9-512 
0F8DCKEE8BDC3CE-3DD 
C9FFF01D26C BCftB0-3B2 
3418BDC 3CE6DCFCE-524 
9DCFCEA90O6DD0CE-566 
8DD0CE8O20E84C73-534 
C»»I>CFCEftCe3CE99«642 
A3CEC 8RDB0C E 99A 3-660 
CEC8188C8 3C£flC82»361 
CEf€81CE602023C D-4EI' 
R2O0E D4lCEC921F0-5O0 
0720D2FFE84CSACfl-3 70 
4CDCC9ftDCHCE8DCE-63E 

31920 7 

71928 7 

31936 
71944 7 

31932 7 

51960 7 

51968 7 

31976 7 
51984 t 

31992 7 
52000 7 

72008 7 
72016 7 

32024 7 
32032 7 
52040 7 
52048 7 

52056 7 
52064 7 

52072 7 

52080 7 
52088 7 

32096 7 
52104 •j 

52112 7 

52120 7 
32128 7 

32136 o 

52144 7 

32132 7 

52160 7 
52168 7 

52176 7 
52184 7 

52192 7 

72200 7 

522©e 7 
52216 7 
52224 •> 

CERBC FCE8 DPICEAD-6C1 
D0CE8 DP2C E18RPPI-639 
CE6DCFCE8DCFCERD-63F 

R0®8289IltC2023Cti*343 
209DCC209DCC209D-3DF 
CC2022CD20R9CC20-3R8 
95CC2022CD2093CC-4II 
202FCB20D2FF608E-421 
81CE8C82CE2069CC-4 BO 
20ECCC20CRCCC900-48F 
D8OD20FDCCC931FO-4F0 
062001CC4C 33C B8D-314 
80CERE 81CERC82CE-397 
60RE 92CE9R4C5BC7-4CE 
2022CDR92285FDR9-465 
CE85FER0002093CC-4PR 
2023CDR00FR92899-393 
93CE88D0FR8D93CE-619 
202FCBC914D010C0-417 
00F0F320D2FF88A9-58F 
209993CE4C80CBC9-50R 
0DF0eB20P2FF9993*4Bri 
CEC8C01 0D0PflR920«779 
20D2FF60A92020P2-4B4 
FFfl94F20D2FFR94B-38C 
20D2FF60R9138DOO-432 
BER9128PO8PE60R9-4C P 
538PO0DER9328DO0-4OE 
PE60R996188D87CE-347 
8C82CERC82CE2004-4P4 
CC20ECCCCE8 7CED6-6 77 
02396020FDCCB8EE-309 
60fl9fft3C82CER820-S97 
©4CC88D0FRRC82CE-616 
602004CC 8RR2R8CA- 3EE 

32232 
32240 
32248 
32236 
32264 
32272 
32280 
32288 
32296 
32304 
32312 
52320 
52328 
52336 
52344 
52352 
52360 
52368 
32376 
52384 
52392 
32400 
3240$ 
32416 
32424 
32432 
32440 
32448 
52436 

52464 
32472 
3248® 
32488 
32496 
52304 
52312 
32320 
32528 
32336 

•» D0FDAR2069CC6020-434 
7 25CDA9022ORBCC20* 364 
7 93CC«D6€CE20D2FF-373 
•* A92020D2FFA90320-3R6 
7 RBCC20D8C9604D7D-48R 
7 CE8D7DCER203RD7D-4Rft 
7 CE2ft9OJ0AD7DCE49-41t 
7 088D7DCERD7CCE49-46O 
7 108D7CCE2E7CCE2E-3D3 
7 7DCECflD0E160R000-516 
? fi90099«er>4C8C0ie-4e£ 

D0F660R99320D2FF-3B3 
? 6048ft3R2290FD01F*37E 
7 ft3M48W22910F0-4fi) 
7 <*3R9A44C®0CCR920-42B 

20D2FFR90085D4R9-51C 
9B20D2FF6885D468-53F 
6020D2FFCSB1FDC9-620 
21D0F6C8602023CD-4B9 
A9OC20ftBCC2093CC»46D 
60R9058E31CERAR9-4E6 

? 
7 
7 •> 

7 

7 I 
•> 2020D2FFCRpoFftflE=603 
' 81CE60C914F O08C 9-303 
7 7FF00160A9) 460R9-456 
7 7F6020E4FFC9C190-3C4 
"> 07C9PBBO03:-t8E960-4fiF 
7 60C941906EC93B98-494 
? 08C9619O06C97BB0-49C 
? 82492060488R48&8-2P5 
-> 20E1FFP0034C39C B-5^3 
7 2868ftR6e60HD00DE-483 
7 49016R9003R90060-2S0 
7 fiD01DE6048flD00D€-3C^ 
7 49026R6A6860200C-223 
7 CDB0FB8D0IK20EO308 
? CC602023C D2028C D-3 73 
' R90P20P2FF604829-3R0 
? F06fl6fl6«6fl093eC9-3CH 
7 3ft30®318690726D2-21F 

52544 7 
32332 ^ 

32360 7 

52768 7 
72576 -> 
72784 ? 
52392 7 

52600 7 

52608 7 
52616 7 
52624 7 

52632 ? 
52640 7 

52648 7 

32636 7 
52664 7 

52672 7 

52680 7 

52688 7 
52696 7 
52704 7 

52712 7 
32720 7 

32728 7 

52736 7 
32744 7 
52752 7 
32760 
52768 7 

52776 7 
32784 7 

72792 7 

52800 7 
52808 7 

52816 7 

52824 7 

52832 7 
52840 7 

32848 

300318690728D2FF-2F4 
60444F574E4C4F41-2C4 
44204D434E332131-243 
2020205245434549-228 

2053415643204259-28* 
3445532128203333-283 
4320122033344F30-26D 
2Q9220544F205245-2C 4 
3433324E20344F20-2CC 
4D434E5320292145-28C 
4E344332204E334D-2F9 
4243322021494620-28! 
4144447247333320-2E6 
493320494E204843-2C8 
382C119D9D9D9D9P-476 

4938203749344820-303 
242133544 J 523420-2E 3 
4144445245533320-31E 
464F32204!724341-220 
202146494E414C20-1D3 
4144445243533320-236 
464F322041324341-2 38 
202130324F4 75241-22C 
4D205449544C4320-237 
284D41582031 3620-1E5 
4348413227332920-219 
21124E4F3420364I-21B 
4C4944922C203432«2R7 
3920414741494E20-249 
3A2021444*734 320-216 
4F3220744I304320-26B 
2820442F54202920-IE0 

1 w ^ w w w w ^ M 
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TELSOFT 
A reminder of how to use the Telsoft service. 

THE PROGRAMS given here wil l enable 

Spectrum and B B C owners to download via 

Your Computer's Telsoft service. First type 

the hexloader for your machine — figure 1 — 

and then enter the machine code — figure 2. 

O n the B B C you call the service by entering 

CALL &6A00 

while Spectrum owners must type 

RANDOMIZE USR60000 

So far O E L id ' s Te lemod 2 and V T X 5000 

modems have been tested with the service, but 

it also works with a number o f other makes. 

T o find out what is available on Telsoft and 

how to receive software dial u p Colchester 

(0206) 8068. Th is aud io recorded information 

line will also advise you which telephone 

numbers to ring for the 300 and 1200 bit/s 

services. 

W h e n a program you want to download is 

available, make sure your modem is set u p and 

dial the number appropriate to your modem's 

speed. As soon as you hear the modem tones 

switch the modem to line and replace the 

receiver. Select Op t i on 1 from the menu — 

Receive. After a block o f data is received, you 

wil l see " O K " printed i f there were no errors, 

otherwise the program will wait for the blocks 

to come round again. 

W h e n ihe "P rog ram loaded O K " message 

appears return to the Telsoft menu and select 

Op t i on 5. You can now save and run the 

program. 

Figure 1. BBC. 
1* FTIN MC K.X CODE LOADER 
13 HIH£P»-*6*FF 
2* CLSlPRINT 
3* INPUT - START AOOFTCS* 
4* *<€VN.Cf^UI 
3® IF «>A*F*7 THEN M i 
6* IF A<L2AM Oft A>4AFE7 THEN 2* 

IHn > " | A* 

RF PAINT •«• 
mm itruT •<* BA.CF 
** IF LENLNJ O l * THEN ! 

i n i-a 
1I* FOB N-* TO 7 

12* *»- NID*IS*,2»N>I,I> I 
m IF t-i T«N 
14* HI t>* IB* , 2oN>2, |) I 
13* IF C»l TKN ML 

TURN M- EVAL(-t-•ntD»<••,2«n*i,311 
1*A-B|A-A.1IT-T.B 
I N NEX r 
190 FOR II • | 10 L£M <CB) 
2M >a-MID*<C41>iOOSU8 SM 
21* IF E -i rt«N A-A-i, eoTo 
22* WXT 
23* IF T- EVAL(-t-«C*> T>*N 3* 
24* PRINT "CHECKWJK ERROR 

A-A-*,OOTO 3* 
I t * PRINT -TVP1NO ERROR 
27m A-8*<A Ol V BliOOTO 3* 
2M -SAVE "DOWNLOAD- A AM AF*7 
2** END 
3M E-ai IF ASCDTXTS T»«N E - I | « W 
311 IF ASCIXBKSO THEN AC TURN 
32* IF ASCCXBKA3 TECN t-I1 RTTl*N 
33* IF MCiX*>>7l THEN E-l 
m RETURN 

Figure 2. BBC. 

Ml* 
(.ft 10 

6A70 

6A38 
&A4* 

AA3* 

I A*COA*F I tarn 12*F 4 
iFF2*6L6C2B4B6DCO 
I 51F<A8C91<TW9C<? 
I 33F**A4C*CAA4C47 
i AAA**C2*E 3F FA9E8 
I a lWJ f fWF t f fW 
,*3A2M2*F4FFAV*2 
i A2* 22*F 4F F A*C*A* 
> Ff ATM?BF 4' Fb*Ai 
1 *C 2*£ JFF 2*F 7ASA* 
i I3A2*I2*F4FFA*M 
i«f fMW83*Ft« l» 
iA*ISA2*I2*F4FF2* 
i K K W t M K t C N 
:> HAMC047 78471 
• 7**4 7A*4 7»*37*2« 
I D3*0*37B2*F 

,4C* 
,38A 
,4C» 
,2mm 
.4*2 
.4F0 
3*3 

43* . sr » 
.3*7 
3*4 

,34* 
.41* 

t i l t 
AftlU 
AB2S 

AACB 
AACO 

*ACB 
AACS 
AAF8 
AAFB 

t»l 
iO*ranBM<i374 
• 0M8A31C037AI0A3 
i 1 DA373W3772MC6C 
i B9832SE JF F CB2W3 
• 6CC*]*0*F*A37 32* 
• B26D: 
i 7i 

• 2*E 7FF4CA76A2MC 
I 6CS*OCC37BF MIM* 
I 3*2*C3FF2*E7FF4C 
,67*AA37 
•0**CZ*E7FFA***2* 
•E3FF4CB36B4C676A 
• UHS I 7AB4 7B2MC 

324 
,4J3 
, 3CC 
.47* 
, 34F 
. 4DC 
a 4AC 

, IBB 
.4** 
,2C* 

t K I 
AW B 
Al»l 
ASF* 
ACM 
ACM 
ACIB 
AC IB 
AC7B 

iACB*F7*I7*7*03*0.477 
|C*C4730*F12**CAC,43A 
i ME 3C3 7AF MBA930, 4CE 
I 2*e3FF2*E7FF4CA7,4B» 
16A2**C6CB*CFC3 7*. 3CI 
iF*MA*3S2«E3FF4C.447 
1 67AA2*C 7A*2*E7FF ,42* 

. A3*AC**2D13*2*07141 * 
i , 
i . 2** 
I A*13A2*I?*F4FF2*, 3*4 
IF 7 t *U 71 C M t W , 3*3 
I *F 0*31 MMF 7A**C. 4A4 
, 2*E 3* F 2*A3A0A*3A ,437 

,W7 
'B*07*A*,2M 
»ACA*M.2DA 

.3*2 
i2*E*FF4C*C6AA*33.3iF 
i 2*3*ACA**A2*33*C , 2DC 
14CAA**A4732MC*C , 2D2 
i BMItF A2MC AC IMC , 31A 
>*C*C4***4C*C4AA*,33A 
• 2*2«E 3F F A9AF 2«E 3, 4 SO 
i FFA*b*2«C3FF*«A4,31E 
i 4CAM*AA«ACM20«, 41E 
• «BA2132«F 4FF A212,3«7 
I 2*F4FFA*A7*72«F4 ,4C* 
• FFA2*AIBF4FFft«A« ,333 
iTCBBBBN XHEM2M.4IE 
i E *A233 2«F4FF A232 , 4C 7 
, 2*F4rFA«ieAnA«3,44F 
I aF047t A«V 1 A2M2«, 380 
• F4FF1MTCM7C—3,440 
iMM4CK4M47t»,2|M 

6C2* 1 4*6CCAaFDM73S6* .374 A04B 
6C3* 1 A3SAC**20***2*7* .36* 603* 
6C38 i nCMCC6*A**l A2*l .447 A03« 
6C4* I 2*F 4F F *«A4 7E MOF ,33C ADA* 
AC 48 i AMAAZ02CAC8CAM . 3AA 60&8 
6C3* ]F PrtAA*A9B*017EA* ,430 6078 
6CSO 1 2*4AACB*0*FAA4 7E .44* *07B 
AC A* . A*a*t M.aa*A2FFj* ,432 ADO* 
AC** 1 F4I F 1 If BIJ1II L". 'Bl . 46B A MM) 
*C7* 1 2*E 3F F 2*A0*OA**4 . 3C4 60** 
AC 7* • 7BM6I A***0302 A* , 2TB 60-U 
ACM lAf lfMI>.AM«7«FUAI> , J*C 
•CM I 2*I3*0C*4|FMBCV .37* A0A8 
AC 9* |42F*1IC*43FBI74C , 3A2 6DM 
6C*0 1 6 1 ACA9MA2* 1 2*F 4 ,333 6088 
AC AS • FF4CB7Ai:AV«eA2*3 , 3C4 ADCB 
AC A* 1 7*F4FF4C»76CA*M ,433 6DC* 
AC ft* IA2*4JBF4FFE68AA3 .4CC ADD* 
AC Ml 1 7C2aC3FFA4 7t2*A* .46P 6 DO* 
6CC* l6tW«*D7BM6t2*Fa .2C4 AOC* 
6CC* I ADA* 1 72*1 3*DC*4 1 ,70* 6ora 
6CD* iFMBC«42F*| IC*43 .413 6DFB 
6C0* >F*174C6I6CA**7A2 .372 ADFO 
ACE B |*I20F4FF4C**60A* .37F 6CM 
ACES l*7A2*32*F4FF4C** ,314 At BO 
6CF8 t 60A**?A7*4r*F4FF .306 At IP 
ACFg • C68AA3aAC**7D*** ,443 At 10 
>0M , A*tPA»B*A 701 2*F 4 , 3t8 6C2* 
At>«l 1F F A3 7C. 2*E 3F F 2*3 3 .4*3 6C2* 
60 IB t AC 2*3 36C A* 74AA60 »2E3 6t 3* 
6010 i A 7 M * A t 2*F 86D ,2Cl At 3* 
602* I 7*AR6t»A«*37M**C ,274 6C4* 
4028 I .'«f|l6D7«K,MWl .36* 6C4B 
603* > 2*0*6€ 7*F 86D2*AK ,20C 6E3* 
6D3* I 6DB4 7CA«*I2M*6t 6E30 
6D4* IA*022*E*FF«7CA* . <D» At 6* 

• A4«C 20E 3FF TSAteO, 3EF 
I A»S 7 2MB6t AWA63 , 3«* 
. 82altC«3«J4M*». I 
i FaAD2aA6A02**9AD. 3C« 
• 2«99AD2»V9A02«A», JI7 
t At>A9«A2MSM 2BF • . 2C* 
• AO 7BABACM9B 77M>, 2 
I AC 2«Ft40i«4tUN. 34» 
• C 7FF A*02 2«C *F F 4«. SAB 
i A?«F A2M 2«F 4FF A«. 303 
i t H W M N t » B. 2* 7 
> 602«A»*D**?«Aa*0, 53* 
I 2*AMD2BE7FF7«E7,443 
iFFt«4l»2W»tAfeAtA.3FE 
i AA*93«C*3A3M3ia, 1F1 
• A9*72«C3FF A>29«F. 312 
|«*3*C*3A3M31»**. IFB 
i • 7 TOE VF*«437B«3 . 3AC 
t 7BA?*aA37*7A*MC . 
> A3TV4VMQ37BA37A, 3«« 
14» IM37 A2 A7A2A7C, 
> CAOBt BA«2BE 3F F C», SAC 
, • I «2C9«00«F ACSA*. 4F 7 
l HA7DAAAV2«2aE 3FF , 47B 
I CAD«F AAA 7DAKY7F . 3 » 
10M»A*«A2aF 4FFEB , 4FD 
1BOF a 12A» 7F Cf2»M. JC3 
i AECVAAFA*AC«*0F«, JA i 
I *ACM7FM?A*MA«. 201 
l i m i m M R M f l ,44« 
I A2« 12«F4FF AV«3A2. 4*4 
• A 7 2®F 4FF A**AA2M. 443 
i 2«F4F F *02«*2F aF 4 , 4BA 
• A47CAW 7 A2a*2BF 4 . 41F 
1 FF AM3A2*42«F 4FF . 4 A4 
• AV41A2M29F4FFM, 4W 

AC AS i*»CM/0M3Ae6*4C,2CI 
AC 7* i BCAAA37CAA70A47E , SCC 
At 'B IAM47ESA70AWAA2.44A 
ACM iM2aF4FF«S79«lFa.3CS 
AEBB lBBA<»AA2B92aF4FF.4«a 
AC9« •vaiff*Mt30AA7DA4.34* 

l7EM444FS74«4C4F.2f> 
M « I4I444*4C472«4043,213 
A* AO l4E3MO)l2«2«2KI2,m 
ACM I434343493A43M34.IF2 
ACM i2«»2«3343342a42,lAE 
ACCa ,A173A42S32AI74A3.2EA 
At LB iaC332*2«2a4K>»49,ia« 
ACM i 34 2B344F7B424I33.2B0 
ACM ,4943«0434E344332,2l7 
AttB I J*«E3540424M2«D, IF* 
AtFB i 7a2#33334 3204 334 ,1 EC 
*CFB |S24C2D472«344F2*,IF3 
*tFB i32433433324r2«34.234 
Af M i 4F 2V4D434E33202A, ICS 
» M i B03.34334 2*34324 l . IM 
*F1B |4CU4D4*34 2*424I ,24t 
At IB i 73*42CS2* 174*3*0,2*2 
AF2* l 4 I 2*2*2*37332*42,1AF 
AF2S I 61 73A4*0422*2*33,1FC 
AFJ* i 3*3*2*42A 173A4*0.2*t 
AF3* I 432*31323*3*2*42.10* 
AF4* • At 73*4*03343342*. 233 
AF4W ,324343434*3*437*.22) 
AF3a |47*| 73*42*32*1 74.2CX 
*F3* i 63*03*324* 473241,730 
At A* |402*2*4C4F4I 4443, |FJ 
AF Ail I 44 7*2**F6M03a32, 7*0 
AF7* • 4333332*4 14E3*2*,213 
AF 70 t4B433*2*4A4F322*.2lt 
AFM l 40434E33*07*2*2** IA2 

Figure 1. Spectrum. 
3 RE71 SPECTRUM 4** ' I * 1 

I* REN Cods l a M r 
13 CXEAft 3*M* 
2* POX 23630,81 CLS • PRINT 
3* ItTUT -St.rt Ad<K**« 
3* IF 4>*1 133 ThCM 00 TO 2M 
A* IF #< ***** TIEN OO TO 2* 
7* PRINT t| 

M INPUT - I 
•3 IF BA--VB- r«N 00 TO 2** 
** IF KN b*< >2* THEN OO TO 2* 

IM LET t**-23A* INT la/23*l 
I I* FOR n-* TO 7 
12* LET .••b><2An*l TO 2*r>*l> 
123 00 BU* 3MI LET r-. 
13* IF THEN OO TO 2A* 
14* LET n»-««l2*n*2 TO 2*n«2l 
143 «0 *J» 3Ml LET y-T«|*., 

13* IF »-l THEN aO TO 2** 
17* P»[ a,VI Ltt 4-*-l 
IM LET t-t*r> NEIT ni LET 
I** FOR V l TO 3 
2M LET i P t l l l T x TO I7**l 
2*3 00 BUB 3Ml LET 1A-. 
21* IF *-l TVCN LET •-*-!! 00 TO 2** 

22* « (T • 
23* IF t-v Th*N PRINT *l "|b»i 90 TO 3* 

34* PRINT -OvckAUA Error* 
23* LET *.<-*• OO TO IB 
2** PRINT 'Typing Error-
27* LET 4-0»INT (*/*>• 00 TO 3* 
2M SAVE -dwnlMd'COOC 6MW.113* 
2** W E 23A3B, a I STOP 

3M LET LET N-COOC P I «-4 * - 7 « ( • • > - * * < 
31* IF •<* Oft • >13 TKOl LET r>l 
32* RE TURN 

Figure 2. Spectrum. 
M M • COI3CDC3S7ECCD13 4C7 

I EDC036CCCOAACOCO ,*3I 
AIMI6 • 3*TCC04 7EE 38FSC0 W 
AM24 I BBC OF E 31 CA**£ AFE 6*A 
A**32 . 33CA67EAC366CAC0 30* 
A**4« LI3C03EFACOO4EOCO 3F0 
AM40 1 13C0C*CO13CDC3*6 333 
AM36 I [ AC066CD1 IC34LSA 3*C 
AMA4 I M3EFF 1 2131 *FCCD 43B 
AM77 1 I3CC1IC0CC*6173C 302 
AMO* • 2V1213ISFCCD1FE0 30A 
A**08 . 3*F*CD3*E0CDIFED 3SB 
6***6 • 38FB32A3CF3EM32 3C* 
6*1*4 IACTF32AFEF32 7BCF 344 
6*112 I 3A63CFC0CSCC3AA3 3A1 
A* 12* iCFE6FaFEM7*0CSC *27 
6*120 •**LIA3CFC0IFEDDA 3*1 
6*13* i AAT AL 3 t 2CDE BTCBO 332 
AB144 I 2*F23AA*CFE6M2* 31A 
A* 132 T*02L4B3C3A68RF8E 3AC 
6* 1 6* TM4 7**726*CF*CM IDA 
A*I6* L 1 1C0C.ECDIFE03**A 47F 
6*17* 1 1 2 I 3*CCDCBEC 7*FE 43C 
**]*4 11 *2*F * 3AA*EFCDB 1 447 
6*1*2 IECC0IFED0AAACA21 374 
6*20* I6FEFBC281 33E3*1 1 324 

A*21 A 
A*224 
6*212 
6*24* 
A*24B 
A*23A 
A*2A4 
6*277 

6*2** 

6*312 
6*32* 
6*32* 

6*344 
6*392 
6* 36* 
MM* 
* * 3 7 * 
**3*4 
6*3*2 

6*41* 
6*4 24 
A*432 

e*EX I 2 I 33CM12C0. 34* 
OTECCOAACCC 3AACA, AS I 
CO 1FC00AAACA217*, 31 * 
EFB(2*E12IC3CE3A,324 
68CF836F 3LM0C6 7.3CC 
3CM8E 2***COO 7EC , 4*F 
3E2132M3CC3FFEB, 4*2 
3CM326FEF 327BEF , 3C 7 
Et>3»ASCF*C**CO IF , 4*C 
CODAAACA3273CFCD,A34 

**44* 
**44« 
6*436 
A*4A4 
6*472 

6*486 
6*4 V A 

112 

6*328 
6*3 3A 
6*344 
6*332 

• 3103FF3ESF3 
132*03C324*SC3E* I . 23* 
103FE21 *13CCMCF*. 3A* 
t CD3*E DC36ACAC0I3,32F 
•EECDA6CD3COI03FE,33A 
121 63ft 3C aSCOOFEC,442 
> CD«4t CCDA3CCC0A6 , A34 
• EC23C077CCC077EC , 3ST 
i COA*E CC0O4ECCOAA , 661 
i EC733C *0C 0*FE CCD , 4CF 
• B4CC 2 3C0A3C C3C*3 , 4*0 

3CSI03FEC3AAEAC0.3E* 
I FED3*F BC 3*DCAP3 ,9*4 
*A*3AF D3FF1BFB3C , 30* 
4*OSF F 3EFF 03FF3E. 3AF 

• A3E C 3C*7CO*FECCD, 36 t 
l »4EC23C* 7CFEMC*, 32* 
I CO*BE D23C 3S4ECFE , A91 
» a*eaP33E2*C0MED. 32* 
• F1 30C30FE CCDA*CC , 630 
t C0A3CCC0AACC 3EB0. 3AA 
• CD8*€03EFF 328C3C,374 
l C*F31 3C AFK* IFC*, A*C 
tIFCSIFCSIFF*3*FI,4CF 
•3AFAC6ECCA*712I3,4** 
tF J t6*FF63*F I 3AFA , 6*6 
I D4ECCA*71213C*2I , 4AC 
•COCEE3C0S4ECE1*A,A*C 
I173E2*77231*FC3E,33* 
l M7 7C*EH21 7*EF AC . 33* 
i 77C3CEM7EA7CS17.44* 
l 3M07TEEM773A6F , 3C* 

6*6*6 
6*7*4 
6*'l2 
6*72* 
6*720 
A*7 3A 
6*744 
6*732 
6*76* 
6*76* 
6*7 7a 
6*784 
6*7*2 

114 
•24 

lEFtEI*32*FCF372t 
IAFE F ca 1623CB16*0 
)2*E2CIE1C*I1*3*1 
l 216A**CO*3*3C*3C 
i*A32T7EFCD47EOOA 
• 2CEDF 1C3AACACOAC 
IE07SC6*|F6*203FE 
l AF2177EF332M237 
I C*C077E03ae 8C*C0 
i47EE0*FCC*CS37C* 
IFSOSFF 3A* 1EFFEM 
I 2**43E3* 1M23C 3 7 
.0JFFDS7FF 1C*F33A 
181EFFCM2M4 3C 3A 
t D3FFCD3*EDf I C*3£ 
l **0BFFE***37C*0* 
I FFEA*237C*0*FFE6 
I J*2**4D»7FA7C*3A 
• eiEFFE**2**4\C37 
I I M23C36DSFFDS7F 
I C*CD47ED3A7iCF0G 
• F IC366CAf 33CD23D 
• 2*R0FLC*CIMCED30 

A** 72 
i 7F2*13CDF*C0FE*C 

• 073E*D07I*1*3E2*,34F 
• 07 3CMD7 3AM3CFE , 4EB 
• 212S*33TMD73E3F ,2C6 

1073CM07FICI01CI.A4* 
l C*FC*72* I CFCC*2*, 4F3 
I lWE*C2*l4FE**2*.3a* 
• 1«FE*02MCFC7*FA. 3*7 
• •FEEFEMF Al 1EE3C.4B* 

I7C*COAMO,32C 
II 1A3EI832.IC4 

i S*3CC* 3E121 A* 1 CO, 3*2 
I 1122C*3E 1216MC0,237 
• 1122C*C3D3C33ES2 , 3C1 
iCHI IACD47EE3*F*,431 
• CD3CEEE101CI C*3*, 3C0 

l 3CF321 3B3CCBACF 1 ,4C3 
• A7C*37C*F3I I 1M*,30C 
> CD 1SEOF I C*444F37. 4DA 
• 4C4C4F41 444*4C4 7 , 7*4 
i 2*40434€33**312*, 21A 
i 2*2*324343434*3*, 27* 
i 43*«332*2*2*437*, 217 
i A*742*746F2*426I .32* 

• 632*337*60626t6C,'3*3 
I 2*336*6*66 742*20, 3M 
I 2*4 7M74*F 2*32*3, 2C* 
I 7 4 7372AC2B 74AP2*, 3*C 
• 40434E392*2*M43,27* 
• 4E3443322*4C3340. 3*4 

6*677 
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This program is 
available on Telsoft.^d 

David Spagnol fixes up your Spectrum. 

THERE ARK a number o f Basic Programmer's 

Toolkits on the market for the Z X Spectrum. 

They all seem to have one or two absolutely 

brilliant functions, which are only used 

bccause they are there. Meanwh i le , the 

normal toolkit functions are pretty ordinary 

and often not at all user-friendly. I have tried 

to compile a number o f Toolkit functions 

which operate the way I want them to. 1 also 

decided to write a user-friendly System to link 

them all up . A tidy M e n u Page is included as 

is a method o f returning to the menu any t ime 

Input is requested. 

Single-key entry and default values have 

been avoided. It is too easy to make a mistake 

and ruin a program. Every parameter is 

prompted for on screen. Most errors that can 

occur are trapped. There are a number o f 

error messages. 

A feature that will please many people is 

that i f Open # 2, p or t is entered before 

calling the machine-code, the menu and 

prompts arc still printed to the screen, but any 

Outpu t — say, in Search and List, or List 

Variables — is seni to the selected channel . 

The Editor: After much searching through 

Logan & O 'Hara ' s book on the Spectrum 

Rom disassembly, I worked out how to call 

the internal Editor from machine-code. All 

TOOLKIT 
Input is treated like Input L ine — i.e. Caps 6 

will return to Basic and no syntax check is 

made. T w o added features are that the call ing 

routine has to specify a length limit for any 

string, and that the empty string causes a 

return to the M e n u . I f the length l imit is 

exceeded then the input is rejected and the 

editor is called again. 

The Collect Number Routine: Th is uses the 

Editor to allow input u p to five bytes. I f any 

non-numeric characters are included, or the 

number is over 65535, then input is rejected 

and the Editor called again. On ly positive 

whole numbers are allowed. I f the first 

character is a " # " , then characters A-F or a-f 

are also allowed, and a hex number is 

evaluated. 

The Parameter subroutine: Th is is a bit o f 

code that when called, uses the bytes 

following the call as instructions. Compare 

the Spectrum Rom 's floating-point calculator. 

It calls the editor for input , prints strings and 

numbers on screen, as well as ordinary letters 

and messages from a table. It places input into 

buffers, and when all the prompts have been 

answered, tests to see if the values are valid. If 

all is well, it then asks i f the routine should be 

executed. I f you answer Y or y then the work 

is done. Some individual routines have further 

tests and error traps inside them. 

The Renumber functions: Because of the way 

these programs correct Go t o line numbers, 

they should not be used with programs that 

contain machine-code in R e m lines. 

R — Renumber block of program: Renumbers 

a specified block — Start and first unaffected 

line numbers — with a new base — 

Destination — and Increment as specified by 

the user. It makes sure that line numbers will 

not overlap. It corrects purely integer, simple 

and up to four-figure numbers after Goto, 

Gosub , Ll ist , R u n , Restore, and Line — as in 

Save a$ L ine 100 — throughout the entire 

program. It also removes leading zeros in 
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Listing 1. 
M n r nn mew* 

•.ssrtsri •is. *••»« 

V * . • • > » > 

N T I I W 

• L L I B 
-I* 

H I »•!« 
i i , J< H 1 

• tf LEI •01' 
|M « « ' ( « 

Hf *0 
I i L t ' < •« - • _ . , , , , 

^ t<T »«•,•«•»»'• 
j i t L I ' 1 

LIT 

2— «»1 JJ**1-"!, 
If M M I I Tk*K » • • 

v I M ' l l ' _ 

sis* • .• .n '<-i 
• « M- nwf tOM*"1 

XT, VMt 
SIM,, « 

>H 
I . 9 M 
W . W * m i x ••»"• || 

! H W 

* r, ..;-,l, 'T«l>vl« 

o m i i l l i M i ' 

E B S & E S B & s s s s a 

K O M t n n , i 
SSTT. 

i vrV-VHtO L. 2 6',7»£ i t t r z t K t ' i « ' 

U > 7 

J | 

M l * - » T U » * l l 

||>I !>•'» 

S S S S K K ^ j ^ ^ & i ' U 

S r S ^ ^ S & s a s s s 

. o n J W B u n " * ^ ; 

K B C W * ^ ' * T M X ! * C I E S C S C W » I 

-

i n c w i i c t J i 

^ 

cacti 
i icnJ 

i p S S s S S s s s s - i M s s f f l 
I I K B«t* • • CI I* 

front o f convened numbers . Tha i is why ii 

may appear a trifle slow. 

M — Move block of program: Th i s asks for 

the same four inputs as Renumber but instead 

o f ensuring no overlap it checks the number o f 

unused line numbers at the Destinat ion. It 

renumbers your selected block as requested, 

then sorts the lines into the correct order. It 

therefore Moves the code and deals wi th all 

the Gotos etc. 

C — Copy block of program: Th i s asks for 

the same four inputs as Renumber . It copies 

the requested block at another point in the 

program and renumbers it. N o Go t o destin-

ations in lines outside the new block are 

touched, but the new block is renumbered 

fully wi th in itself. Any Gotos that point to 

before the original start o f the copied block 

may be renumbered wrongly, but this is not a 

problem. Move the block you want copying to 

the front o f the program, copy it, move it 

back, and all will be well. 

R, M and C — Make sure there is enough 

memory: It is possible to get a Basic error 

report 4 Ou t o f Memory and this can very 

rarely occur i f the new line numbers after 

Gotos are longer — in terms o f digits — than 

the old ones and there is no room to fit them 

.»'! I 

H I , • ' ' ^ • ^ " S ' U ^ T J X S S E I C W M C E M J ' 

%SSSSSiSssaBsgsss 

HWHM1I I * 1 

• « « n I M .(MOt* 

32® -loci ifm 
m «t» t M too 
* ! • I M ' ' H l l r l n ' O C t i H H . S M 
«.» v*"j»> 'is*i*„n-cocir > i w . v i i 

For tape saving substitute these lines for 
lines 490-630 in listing 1. 

in. Th i s can only happen i f the computer is 

near choc-a-bloc, but i f it does, the program 

wil l be corrupted. Us ing funct ion Y wilt leave 

something that can be worked wi th , unless 

copying when the system variables will have 

been corrupted — in which case, cry. 

W h e n copying it is more likely that there 

will be insufficient space for the actual 

copying o f lines, in which case no damage wil l 

have been done at all. In Move , it is more 

likely that memory wil l be full when the lines 

are being rearranged. Delet ing a line or so and 

us ing function Z will put things right. Th i s is 

all theoretical. It has never yet happened to 

me in practise. 

The "correct corruption" routines: Y — 

Restore line lengths; Z — Sort lines into 

correct order; U S R 65240 — Renumber 1,1. 

These have more uses than out l ined under the 

above routines. Occasionally a program won't 

load very well from tape. Any attempt to edit 

lines results in a large number o f program 

lines disappearing — or the computer 

crashing — because the Invisible Length bytes 

have been corrupted. Use Y and edit ing is 

possible. It could , however, spoil programs 

with machine-code in Rem lines i f C H R S 13 

is contained in them. 

Z sorts lines into their correct order. I f l ine 

numbers are very badly corrupted, they may 

not be listed and wil l be rejected as program 

lines. Breaking back into Basic and cal l ing 

U S R 65240 wil l renumber the entire contents 

o f the Program area from line 1, in steps o f 1. 

N o Gotos wil l be corrected. Becausc this can 

mess u p a program it is made relatively hard 

to get at. 

W - Disable New: Th i s is the "Bo s s " 

routine for Diverted Interrupts. Funct ions N , 

Q and T arc all routed through here, so that 

whcn ; they are on , the funci ions o f W happen 

as well. • 

I f you press key A in K mode, instead o f 

getting New you wil l get Stop. I f you hold 

down Symbol Shift and A in L mode, no th ing 

wil l appear to happen. But the next key 

(continued on next page) 

(I 

YOUR COMPUTER. MAY 1986 111 



(continued from previous page) 
depression will be taken as K mode. Symbol 

Shift A followed by just A will give Stop. This 

is useful in functions A and S, avoiding 

having to do Then keyword backspace Delete 

forwardspace. 

N — Autoline Number: Prompts for 

Increment. When awaiting a Basic line to be 

entered, adds the Increment value to the 

existing current line and inserts that number 

in the Edit line. It only works if the last key-

pressed was Enter. It will very rarely append 

to a line after a syntax error — you'll just have 

to delete. Note that Q , T , W and X all turn 

this utility off. 

Q — Constant memory: Gives a constant 

display o f memory left, Is turned off by N , T , 

W and X . 

T — Trace — Continuous display of current 

program line: This function prompts for 

speed. 100 is close to normal running speed. 

As the number is reduced, the program runs 

considerably slower. So i f there is something 

wrong with your program you can get a rough 

idea why. When this function is in operation, 

you can skip through part o f your program at 

normal speed by holding down Enter and K 

together. You can freeze the program by 

holding Enter and L together. Trace is turned 

off by N , Q , W and X . 

X — Return interrupts to normal: Switches 

o lTN, Q , T and W . You can now New i f you 

wish! 

A Starch and replace: This prompts for 

Start and Finish line numbers. It then asks for 

Old and New strings. String in this sense 

means a string of characters from the 

program. They do not have to be the same 

length. There is also a List option (not 

advisable when there will be a large number o f 

alterations). I f the string to be altered contains 

floating point numbers, tell the program by 

preceding and following the number with 

three " & " signs. For example: 

OLD STRING: • "m" ;&&&1&&&:" N E W 

STRING:" 

would allow you to change Microdrive 

commands for tape. I f is part o f a 

non-numeric string, this feature would not 

work further down the line. It also works in 

the New String. There is a max imum string 

length, including &'s, o f 32 characters. To use 

the Bin character, place &&& before the Bin 

and after the bits. I f the number is too large, a 

return to Basic is made with error 6. Error 4 is 

also possible but no damage will have been 

done. 

B -- Machine code to data: This prompts for 

s u n and finish addresses, a destination and 

:iuiiibcr 01 bytes pei line Line* arc formed 

Uicrcmenting by one. U gives the option o f 

hex in the same form as line 1000 onwards in 

listing 1 or Decimal numbers. On ly the hex 

form gives a checksum. A memory check is 

made before each line is started to ensure that 

the program is not corrupted by unfinished 

lines. 

Error Reports. 
Error message May occur in 

Task completed Most routines: it 

means it's d one as 

told 

Range error B. C, M, N. R. T, U. 

Increment > 100 

Numbers A B C D J K L M P R -

reversed S. Start > Finish 

Invalid line Line > 9996. Non-

number existent line in 0. 

Zero not C M N R T U. Speaks 

allowed for itself. 

Lines would R. Check what you are 

overlap trying to do. 

No room at B C E M. Not enough 

dest inat ion unused line numbers . 

Zero block! C D. No actual lines 

from start to finish 

A check is also made to ensure that there are 

enough unused line numbers at the destin-

ation. O f course, machine code occupying the 

same space as the Toolkit will have to be 

moved before the Toolkit is loaded but that is 

simple enough. 

U — UDGs to data: This is the same as 

function " B " but is an easier way of working 

i f you want to put any U D G s — perhaps 

produced by function G — into Data lines. It 

asks for the number o f U D G s required — 

starting from A — so 4 gives graphic A , B, C 

and D — and the number o f the first Data 

line. It puts eight bytes on cach line. 

D — Delete block of program: This is 

obvious. Fntcr first line and finish line as 

prompted. It is very quick indeed. 

E — Create a Rem line: This can crcatc a 

Rem line o f 35,000 characters in less than a 

second. Useful for those without Interface I 

who enter their machine code that way. 

Prompts for L ine Number , Length, and 

Symbol. 

F — Delete Rem lines: Prompts for Start and 

Finish line numbers. Deletes Rem lines in 

specified range only, including :Rem further 

down a line. Does not deal with I f a Then 

Rem but who is that daft? 

G — UDG Designer: Prompts for a character 

to be used as a starting point. This is then 

amended by entering the co-ordinates o f a 

point on an 8 by 8 grid — number first — 

followed by i for fill in and o for rub out. 

Mirror images, inversions and rotations can 

also be made. Finally, the U D G is entered 

into a specified letter. 

11 — Hex/Decimal conversions: Wi l l print 

any number input in both hex and decimal. 

As all numbers 0-65535 can be entered in 

either hex or decimal — see above under 

Collect Number routine — this is useful. It 

Listing 2 
? m l i *n wf-ww • *• * • • > • is . . | 

»1 1 r , -« ,Ct. List. 3 I », •< |V'r %9. 

I 
w stor . t u u -•-|il-rMjMt-i c**w ' • ' i i i ' l m x 
l«t l l*vi l'4-|l|'tHIMri » » *-|l| twin, 'I 
W • -'III l» l t> i« rot( * M * « . » H I f . ••• Ill 
-Tpoliy>«-ca«< • »fOr 

" * » C L C M L M O • • ' ! ) , > H I M » C 0 « M T L L • 

»m MHConltC u» (.Me* 

Listing 3. 
9997 STOP : SAVE "Toolkit" LINE 9998: SAVE "Tool bytes" 
CODE 60000,5368: VERIFY "Toolkit": VERIFY " Tool byt et "C 
ODE : STOP 
9998 CLEAR 59999: LOAD "Toolbytes"CODE 60000: STOP 
9999 RANDOMIZE USR 60000 

keeps prompt ing for more numbers. Return to 

menu using Fmpty String. 

/ — Status report: Gives a report of memory 

left, whether interrupts arc normal or 

diverted, printout o f U D G s provided channel 

s or p is in use, plus a few other bits. A 
command can be entered without returning to 

the menu. 

J — Merge block of lines: Wil l merge 

together a specified block of lines as one lint. 

Watch out for Goto destinations, Rem lines, 

and the fact that the Spectrum only allows 127 

commands on a line. 

K — Lower to upper case and 1. — upper to 

lower case: Wi l l convert letters inside a 

program between two specified lines. Note 

that there is an option to include or exclude 

characters inside siring quotes. 

O — Token locate: This gives the address in 

both decimal and hex of the first symbol after 

the Line Number and Length Pointer in a 
specified line. Gives an error i f the line does 

not exist. 

P — Compact program: Does usual prompts 

for specified program block. Then deletes any 

unnecessary characters — i.e, spaces and 

colour controls outside quotes. It ignores lino 

that start with Rem but does affect messages 

after Rcms if it is not the very first symbol « i 

the line. 

S — Search and List: Th is is the opposite to 

function A in how it deals with floating-point 

forms. It searches the lines and prints them in 

accordance with how they look when listed so 

you don't have to worry about hidden 

characters. It prompts for Start and Finish 

line numbers, and the string o f characters to 

be searched for — max imum length 32. 

V — List variables: Docs what it says. AH 

simple variables are given with their values, 

* except that C H R $ 0-31 in string variables are 

printed as " ? " . For-Ncxt variables arc printed 

in capitals with their values, and Dimensioned 

variables are printed with their dimensions 

but no values. 

Warning — Line 9999: I f at any time there is 

an attempt to append to the existing program 

— i.e., creating lines after the last one present 

— using functions B, C , E , M or U, then 

although the functions will appear to work, 

the new lines will be formed in the variables 

area, 3nd the computer will not work properly 

until you Clear it. Also Renumber relics on 

the fact that Line 9999 is present to ensure 

that if doesn't form invalid line numbers. So 

always ensure that at least Line 9999 a 

present in a program before using the Toolkit. 

All prompts requiring line numbers actually 

reject anything above 9996. 1 append two 

suggested ideas for lines 9997 to 9999 

depending on whether you are a Microdrive 

owner or not. Note that it is unwise to u « 

Autorun on the Microdrive version as you 

would be unable to Merge the control lines 

with your existing program. 

Lines 1000 upwards o f listing 1 were 

produced by the toolkit. Type in listing 1. 

Save it by Run 500. R un the program. If all is 

welt you will end up with Report E. Once 

okay, save it by Run 490 and save the Code 

a l s o ' - Run 600. Rand U S R 60000 should 

give you a nice title page. Use Caps 6 to 

return to Basic, then do a New then enter 

listing 2 or 3 as appropriate. Now Run 9997, 

then continue. • 
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COMMODORE 64 OWNERS 
The Ultimate Reference Book 

Programming The Commodore 64 by 
Raeto West 
Comprehensive and readable Teaching and 
reference book on the 64 Takes over whore 
Commodore ' * manual leave* oil much larger 
than most computer books. Programi available 
separately on dish or on t w o tapes save 
k t y o g in t ime 
ToptC* include course <n BASIC programming, 
h o w B A S K works. Emending BASIC, machine 
language course, ROM guide and memory 
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THE AIM OH Ihis and the next article is to 

describe the construction o f a compiler system 

for B B C Basic that is suitable for use on the 

B B C and Electron computers. The l imitations 

on the amount o f memory available on these 

machines mean that it is not possible for the 

program to compile all o f B B C Basic — 

instead only a subset is treated but this is more 

extensive than that handled by some commer-

cially available compilers. Th is subset is 

shown in figure I . I shall refer to it as T C — 

T iny Comp i led — Basic. 

T C Basic consists o f two programs; the 

compiler which is a large Basic program and 

the run t ime system — R T S — which is a 

hybrid machine code — Basic program. Th is 

article will describe the compiler while the 

subsequent one will contain a description o f 

the assembly language program that generates 

the R T S : this is called the run t ime system 

generator — R T S G . 

The aim o f a compi ler , is to convert a 

program written in a high-level language like 

B B C Basic into a much simpler one like 

machine code which wil l therefore run faster. 

A program compi led by the T C Basic 

compiler will run as fast as a Forth program — 

ie., four to five times faster than the usual 

interpreted B B C Basic. 

The code version o f a program is rather 

more compact than the original Basic program 

and, typically, at least 10K o f code can be 

generated on a B B C micro — for the Electron 

4K would be a reasonable estimate. 

The compilers usually implemented on 

mainframe and min icomputers take the high-

level program and convert it into machine 

code. However, for the B B C computer this 

approach has the disadvantage that the 6502 

C P U chip does not have instructions to do 

many of the things one would like it to. 

For instance, there arc no instructions to 

add two 16 bit numbers or for mult ipl icat ion. 

To get round this I have invented a "virtual 

mach ine" . Th is is an idealised C P U which 

has instructions to do all the things required. 

It is implemented as a 6502 machine-code 

program. The compiler produces machine-

code for this virtual machine; such code is 

usually called pseudo-code or more briefly, p-

code. 

The machine-code to interpret the p-code, is 

contained in the R T S and this is, o f course, 

the main purpose o f this program. The use of 

p-code has some advantages and some dis-

advantages. The chief advantage is that it 

makes the compiler and run t ime system a bit 

less complex. A further advantage is that 

compiled programs are very compact. The 

chief disadvantage is that p-codc executes 

about three times slower than machine code. 

An alternative to p-codc wou ld be to 

compile the Basic program into 6502 

machine-code statements. Every t ime some 

feature not in the 6502 instruction set was 

required we could j u m p to a subroutine in a 

run t ime support system. S imple functions 

like addit ion could be implemented as in l ine 

code. The major advantage o f this approach is 

that programs run faster. However, there is 

the disadvantage that programs are very long; 

perhaps three to four times the length o f an 

equivalent p-code program. 

All the components o f a p-code system arc 

used by a true machine-codc compiler. It is 

therefore worth starting with such a system i f 

you want to learn how to make a compiler 

work. 

The T C Basic compiler is shown in the list-

ing. Obviously , i f you want a T C Basic 

system, begin by typing in this listing. It 

should be Saved before you try Runn i n g it. In 

addit ion, before you can declare the compiler 

finished, it is necessary to enter in line 120 the 

value o f the address in memory o f the top o f 

the R T S . Th is number , is provided by the 

R T S G program to be described in part 2. 

The following is a dcsciption o f the major 

components o f the compiler. The main 

program runs between lines 150 and 300. 

Line 150 calls Procsetup — line 560. Th i s 

initialises the values o f various variables; in 

particular, it gives a large number o f them the 

values o f the Basic tokens which correspond 

to the keywords the compiler needs to know 

about. Procsetup also calls Proctok — lines 

380 to 540 — which assembles a small 

machine-code program which is used to print 

out keywords from their tokens in the listings 

o f programs. In addit ion, Procsetup prompts 

the user to specify the sizes o f various things 

and reserves the appropriate quantit ies o f 

memory. 

L ine 160 is a call o f Procopen — lines 940 to 

1020 — which opens the file containing the 

program to be compiled. Once the file is open , 

characters are always read from it by using 

F N C H — line 1020. L ine 170 set things u p so 

that compilat ion can start and in line 180, the 

call o f Procprog actually initiates the com-

pilation process. After the program has been 

compi led, execution o f the main program 

continues at line 190. Lines 190 to 210 check 

i f the storage allocations have been exceeded 

and print error messages i f this is the case. 

At line 220, a check is made to see i f there 

have been any errors so far. I f there have, the 

program branches to line 290: this is where 

COJVIP 
the compiler ends i f there arc errors; a 

message is printed out giving the number of 

errors. 

At this point , the compi ler has constructed a 

p-code version o f the Basic program. 

However, there are no actual addresses in this 

for either variables or for Go t o — or in p-codc 

j ump — statements to branch to. To complete 

the p-code program it must be "fixed up" . 

Th is is done by Procfix — lines 4050 to 4230 

— and its associated routines in lines 3950 to 

4280. Th is procedure allocates memory to 

variables and finds out the addresses in code 

to which Gotos , procedures and functions 

correspond. Wh i l e the code is being fixed up, 

it is also relocated so that it will run at the 

address corresponding to the top o f the RTS. 

Hence the reason why the value o f this must 
Figure 1. TC Basic Specification 
Variables: 
2 byte signed integers. 
Variable names may contain up to 255 
characters and may end with a %. The 
variables A% to Z%, use the same 
memory locations as the usual Basic 
system variables thus allowing 
programs to pass information, and 
enabling parameter passing to the Call 
statement. 
Arrays: 
Multiple dimension arrays of 2 byte 
signed integers. 
Arithmetic Operators: + , - , ' , / , DIV, 
MOD 
Logical Operators: AND. OR. EOR, NOT 

Relational Operators: = , < , > , > = , < = , <> 
Indirection Operator: ? (right hand side 
operand only) 
Statements: 
FOR TO STEP NEXT (no variable 
allowed after NEXT) 
REPEAT UNTIL 
PRINT'string" ' variable / expression, 
TAB(X,Y) ; 
IF THEN ELSE 
VDU , ; 
* string (send string to OSCLI) 
GOTO tine number 
SOUND ENVELOPE 
MODE GCOL COLOUR CLS CLG MOVE 
DRAW PLOT 
CALL END 

DIM array I vairable 
System variables I functions: 
INKEY GET TRUE FALSE 
ADVAL TIME ABS SGN 
POS VPOS POINT SOR RNDO 
Procedures / functions: 
DEFPROC PROC ENDPROC 
DEFFN FN at 
procedure and function arguments are 
not supported but procedures and 
functions can be used recursively. 
In additfon, the following are 
supported: REM, 0 (brackets). = 
(asignment),: (for multi-statement 
lines), integer constants, + and -
(unary sign operators), & (for hex 
constants). 
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D J Piling with a 
compiler for the BBC. 

iPILER 
be known. 

Finally, i f no errors occur in the fix u p 

process the compiler ends at tine 260; this 

calls Procdump — lines 1040 to 1180 — to 

save the code produced. 

Some other features o f the compiler are 

worth describing. The procedures in lines 

1230 to 1900 compose the lexical analyser. 

Every t ime Proclx — lines 1230 to 1360 — is 

called, it reads the text token from the 

program and puts its type in the variable T % . 

Here " t o k e n " does not refer to the usual B B C 

Basic keyword token. Instead, it means the 

next significant piece of the program. There-

fore, tokens can be variables and strings. 

As was stated earlier, in a p-code system one 

constructs a virtual machine. In T C Basic the 

virtual machine is stack-based. Th i s means 

that all operations take place either to or from 

the stack. For instance, there is an operation 

Add which takes a variable and adds it to the 

top element o f the stack the result o f the 

addit ion becoming the new top o f stack 

element. 

When the syntax analysis requires that a 

variable be added to the stack it calls Procadd. 

Th is writes the opcode for Add (2) into the 

code space and follows it wi th the address o f 

the variable. In fact, unt i l fix u p instead o f the 

variables address its number in the symbol 

table is used. 

Other code generating subroutines, are 

supplied for all the operations the virtual 

machine is required to perform. 

A typical scenario for the use o f the 

compiler would be as follows: First, the 

program is developed as usual using the T C 

Basic subset to B B C Basic with the B B C Basic 

interpreter and Saved. Next, the compiler is 

Loaded and Run . It then asks for three pieces 

o f information; the number o f variables, the 

number o f line numbers and the code space in 

bytes for the program to be compi led. 

Typical ly , answers o f 100, 100 and 2000 

would suffice for a small program. It is 

important to note that the number after a 

Go to counts as a variable as do the names of 

functions and procedures. Thus you must be 

careful when calculating how many variables 

to reserve space for. 

Next, the compiler wil l ask you for the 

name o f the program to be compi led. Th is 

will then be read in o f f the tape. This can in 

fact lead to a slight problem since, the 

compiler, is treating a program file as a data 

file. O n a cassette-based system they are 

written to tape with different inter-block gaps. 

This article is available 
on the Telsoft service. 

Wi t h some cassette recorders having the 

wrong gap will lead to fi l ing system errors 

when the program is being read in. The 

solution to this problem; i f it happens to you, 

is to define one o f the funct ion keys as follows: 

•KEY0 *OPT,1 MM INPUT " "F ILE NAME 

" A $ : X % = OPENOUTAS: FORIVo = PAGE 

TO TOP-1: 8 P U T * X % , ? l % : NEXT: 

CLOSE M X % : 'OPT IIM 

(0 is then used for saving programs to be 

compi led. 

As the program is compi led , it wil l be listed 

out on the scrcen. I f any errors are found there 

will be a break in the listing and an 

appropriate error message. I f enough room 

has not been reserved for variables code or 

lines you will be informed o f the amount o f 

space needed for the. 

F i na l l y , i f there are no errors in 

compi lat ion, a copy o f the code equivalent o f 

the Basic program can be saved. Th is will 

automatically be given the name C.name-of-

compiled-program. 

T e execute the program, this new code file 

must be loaded into the R T S . The con-

struction o f this wil l be described in part 2. A 

C30 containing the listings from both articles, 

T C Basic systems set u p for both tape and 

disc based computers and example programs 

and code files is available from D . J. Pi l l ing, 

12 Cherrywood Avenue, Anchorsholme, 

Blackpool. F Y 5 1SU. in return for a chcquc 

for £2 .99. 

re A A O I C C O » I L C * 
0. i. Mill** 
I I I I V W ) I<I9 

ante** vajwa * or to* at <t| I n 
m w i m i M . 
i l l 
i » t w 
19* 
I A W O N 7 • » * X T 
iMW«oc« r i » 
i—mocopp. 
i T fT i «m> i > t - n o » pwocl. i 
1 **mOC*r a* ICLOOCC1 \ 
i t f t n i i m i MOCOIOI 
M i r m i i a t n o c o i M i 
m i m < n « « i WXPIH 
m i ' i M aoiujav 
innocru 

11* 
mcon t . i i i i , t n , i n i 

M i r i l M M I H in-UIMtlMll l l-I IM 
m i r t lM t * ll>H< (LMIflll49< Ilia* D J I i n i lH i 

4 l l f l t l BJIirilM7> Itt-lM 
M M I I 4 H 
37* 

m i f 'H t u-Mn tTn i tLtcn<*rrto 
1 1 1 • U J t E . O l - T K I M 
«imn[iMiiiirintn>iiii lorrii 
< n o * c « i K o n i i u LI 
m n i i . M t u i A H i i W h L w n o n t i i t u i i LDVC • 
• 

< « i . n m . w i n i ' ,T>ica ex 
m i * »T*lM OTllHC Ht 
* *akM4 ' i i t > * a u t v n a . M 01 
»K.oHTtici* m m i i M entcs n 
4M.CK LSit* 
m . w DITI i m i i i t i t T f i , r i a n i i 7 i i a » 

W : H I i i i f i i i i i « i . ' u<c ie« iKa ' t 
i n . r * L H < t m , n i P v m i i m i K i i K n 
92a.n BTII.KT jm i m u m 
3H.Lt i_o*c*5ijaa iL£X«7*.jaa i m t i i M a i t i 

V > U i l l T l i l i l « T I 

• H O T L i t e I H M 
SMMIIKT-KLICI •TOuac au-OGAnoM*-
sasiwur 'CHTOi MAI. t n i or LiMta-

la I ' m 
aMtmju ieao'oo*« 

aiatiwur -(HTC* w a a of WWIMLII' -acncoa a «a 

ajota m>»a a* m<a aoroaie 4MIMVT -EMTCK It Or COM «MCt IN **f»»" -N07 -« 
• iaa . « » 
***ir i c t im aoToau 
4M01H H i m i . l t W«t,LI IW.1 
; iaa»-aTBine« m , • • I. aa- • 
i ' K i h m*i-*> aa^itht"*! <Li-a aaaotn o xt.n-cx-* 
4*0*1. K*4W la-Cl*41 ICIMCtH 

7lHvK]i Iv4M<«>pHl l>wf«m ripr m i - v i i t a 
Ili 'a 

l i i-n i-mm-
^B t l l a WiUmwMCHK 

7tan4»l|K4l l InHIigtHKl I I 4X 
77lwUilk4iai i ' IHni<r>l*t i l l4« 
'•4c I ut-4211 al nirtHTtl at BlhHSt 
Wit I » H } « I a I I r ^ i y I HuetaHIT 
•NtuoltHIl i lnu42CI KOI4U 
*l*C»t •*», l a om aol n-4Dl aop-fcTT 
C H a a - > l i l a » « « i » n - t l i L » i M i l > m 
• H c g n , l > U l > l r l r f 4 7 i F i a 4 r l l l l i i f t f e 

I i ( l > 4 t l i l a n - U 4 i i r 4 i 
4at i inmi 

Mat I aal-UI • 11 w * « 11 ac-lTi aa>3* 
rfcMaHOlclUMlcl l-tMmilHUt 
•MiilaHflitra-tViana-UCitlal-tfl 

*4»*»TJ,| 
*rantiMT tx'ia HAM or mom» rq» 
•wimiT'caaiLi >-•• 
t w M w m t 
I M H K ' -iran or cvaioiio<-
t i iMP' i .a 

a> 

it 
it 
m i f L t w i M ' H J T I 
teaaaa--e.-»aa 
lOrvfttur -*cut ro a*s* cooc-iF* 
I M R N I L T ' L M C O M 1 T / M - I 
I W I M T I it H - M C T tvaair I K A « C - N - * O T O I I T O I L M 

10*0 
HMPRIMt 
n i i n m , i 
H2aitHmNOUTrt 
iiMatttNTcn.ci.at.n.ra 
i Karoo ii<ct-a to n.aeutfu,nx.teiT 
u w n . n « m 
lUMBTOina 
I I » 
tia 
I I * 
1 M o v n o i -aa* t ( i i 
i2ia«F«toc*<c4L» m a w i c m t w w i c 
133* 

at WT 

11*41'EL* TMiMHCC 
iMi 'TVwaiOeHa 
iiaai'Txawin woe* 
i3T*i**v»**ciHc*f*T MocaiwitLniiaac 
immcmaicat i toroiuo 
imnoci t i i m i v *a-*a--X-1 w»OCA 
iJOOIfAX-i* tXT Iv>aTx-14 
i] iMOcai«0«c 
1)3*Iran tprot WMtotn MTOI1M 
113»r>-**iw>oo>iinajimea.mi rx-eiocpaoc 
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CHRYSALIS.. 
Super smooth lull colour classic arcade action. 

BBC-E7.95 Electron...£7.95 

MSX...E6.95 Spectrum... £5.95 

n 

N̂ l 

CONTRAPTION... 
Zany Hi-res all action arcade extravaganza 

BBC...£7.95 Electron...£7.95 MSX...E6.95 Spectrum...£5.95 

Multi-screen fantasy micro voyage through 

monsters body. BBC...£7.95 MSX...£6.95 

Spectrum...£5.95 Amstrad...£6.95 

< 
u 

If \ Y\ 

CAVEMAN CAPERS ... 
Addictive smooth scrolling fast action arcade tun. 

BBC...£7.95 Electron...£7.95 MSX...£6.95 Spectrum...£5.95 

Std1 
i 

65 HIGH STREET, GOSFORTH, 
TYNE& WEAR, NE3 4AA. 

4 

Available from most major stockists, 

all good computer shops 

or aired from us. 

To order direct from us: 
Send cheque or P.O. payable 

to ICON or quote your 
Access No. 

F T i 

Tel: (091)2846966 



. CYCLONE £ 6 . 9 5 TLL £ 5 . 9 5 • VORTEX ACTION GAMES • AVAILABLE AT ALL LEADING RETAILERS • 
VO»T£X SOFTWARE (SAltSI I IM I t (D VOB' fX HOUSE 14 KANSAS AVENUE Off SOU»H tAN©WO»lMY *OAD SALfOtO MS 2Cl 



Hex loader. 200 PRINT d»; SlO END IF 
300 END FOR q 320 t-t»v«lt.-l 

100 «ODF 4 3lO AT eol.19 530 ENO F<» 1 
110 BORDER 5,0.6>CLS Z20 INPUT-?" 540 END uih ir,e 
120 F»RINT*Tyf>» ir. i t i r t i n g , d d r „ . I fo i l o~»a 530 IF THEN GO TO 390 530 Dtfin» PROCedure dee htx(v, l> 

py An i f in nex>" 340 hex del t.» 3e0 LOCal C.A».E. 
ISO INPUT j * 330 POKE « idd.C 570 
140 IF a*(LEN<j«> TO (.tN<»»>>-"h" THEM ZttQ AT col , IS 580 i t - t : s t - m 1 TO 1 , 
150 a«-j»C TO LEN<a»)-1> 370 «J»c_hex t ,4 540 b-A&stb) 
160 hex <J»C at 380 UNDER SlPRINT d*[SUNDER 0>PRINT* MO REPc-st work 
170 ELSE 390 j j j . j j d - ; <,10 c-(b/L6-INT<b/l<.>)«lt. 
1SK> t«t« a 00 £ND FOR C01 610 IF TC-9 THE" 
190 tnt> :F 4LO FNO RfP»it lOad.r <.30 •J»-CHR*< c ; 
200 420 OFF 1 A. PROCedure f.c-x a,c(tit> t-10 ELSE 
210 RCPt.t lo*4*i 430 LOCAt J .a».v T.50 4»-CMR»<I.S5>44» 
220 CIS ado V-OI T-0 <>TO END IF 
230 FOR COI-o TO :E 430 FOR I-O TO L£Nfn»>- • 4.70 t>-INT<b/16t 
240 AT col.O 460 jt-H«LLEN(H»L ] TO LEN<H» 1) teo IF t—0 THEN EXIT 
230 dec h.w j-'.rt," 470 IF CODE(A»>>57 THEN 6<XJ END REP««T work 
260 PRSNT 480 v-CODE <•!»,>-07 7CO J»-F Ili,»i -0", 1-LtNf .1*) 
2 70 FOR TO 1 490 ELSE 710 IF J»»"--THEN 
IRTTO dec_n*x PEEK< l i d ' s > .2 500 720 END DEFine 

Z O O M IS a graph ics ut i l i ty for the Q L wh i c h 

enlarges p a n o f the screen in M o d e 4 or M o d e 

8. I t a l lows you to doub l e one o f the four 

screen quadrants s imp ly by pressing a key. 

O n c e you have zoomed you can zoom again , 

a n d again . . . u n t i l the screen either fil ls u p or 

becomes emp ty . 

I f you have an assembler you can enter the 

assembler code directly. Y o u mus t remember 

that it has to p roduce an executive code — that 

is a pos i t ion i ndependen t code. 

I f you have not got an assembler you can use 

the Basic hex-loader listed elsewhere or use 

your o w n p rogram to enter the assembled 

code — this is m u c h faster than us ing an 

assembler bu t errors arise more often. 

I f you use the Basic hex-loader type the 

program in and save it for later use. M a k e 

room in m e m o r y for the mach i ne code by 

tvp ing 

OP = RESPR (512) 
See wha t start ing address you have got for 

the code by typ ing 

PRINT OP 
R u n the hex-loader and type in the address. 

R e m e m b e r that you mus t type in the code as 

words , so i f the l is t ing says: 

0000" 223C 0000 2000 23 
MOVE.L #HEAP ROOM,D1 

(continued on page 101) 

Carsten Greve makes 
the QL screen bigger. 

Explaining Zoom, 
8 - 1 5 QDOS Trap routines. 
18-24 Take 8192 bytes from the 

common heaproom. If not 
succeeded kill Zoom and 
return to Superbasic. 

26-37 Open a console and set the 
cursor. If not succeeded kill 
Zoom and return to 
Superbasic. 

38-44 Find out display mode and 
store it for later use. 

46-62 Get a number from keyboard 
and jump to an Area. 

64-101 Fill Heap Room with the right 
area of screen. 

103-140 Take Heap . Room and enlarge 
to the whole screen. 

142-146 Kill Zoom and return to Super-
basic. 

148-182 Data definition for console and 
Bit Data. 

Assembly listing. 
LOC OBJECT STMT SOURCE STATEMENT 

t • ZOOM 
2 • A procedure ta enlarge pAi*t of the tcrrvn 
3 • 8y C*r»t*n Greve 
4 • Started on ttie idtri of- DecemMr 1984 
5 • Fini»hed an the 22r.4 of DeceAbet 1934 
6 ^ • For thr SINCLAIR 01 version JM 

=2000 8 HEAP_H»H £0U 8192 
•0013 9 HTJU.CHP EOU 24 
-0001 10 IO_OPEN EOU 1 
•OOOE U SB_OjRE EOU 14 
-0001 12 IO_FBYTE EOU 1 
-OOCA 13 UT_EfiftO ECU 202 
•0003 14 MTJFRJOB EOU 5 
•0010 IS MT DTLODE EOU 16 

16 
0000' 17 START 
0000' 22ZC 0000 2000 18 TOVE-L AHEAP JTOOH.Dl 
0006' 74FF 1-9 ncvEO »-l,t>2 
0008* 7018 20 MCVEO •M_AI.CHP,DO 
000A' 4E41 21 TRAP • 1 
OOOC' 4A80 22 TST.L DO 
OOOE* 6600 0158 23 EKE J06_END 
0012' 2AC8 24 riCVE-l AO.AS 

25 
00S4' 72FF 26 HCVEO •-1.D1 
0016* 7602 27 HOVEO »2,D3 
0018' 41FA 015A 28 LEA.L DEVNAME,A0 
OOLC* 7001 29 MOVEO • IO_CPEN,DO 
OOIE* 4E42 30 TRAP •2 
0020* 4A80 31 TST.L DO 
0022' 6600 0144 32 EWE JOB„EMO 
0026* 76FF 33 MOVEQ •-1,D3 
0028' 700E 34 NOVEO ASD_CURE,DO 
002 A' 4E43 35 TRAP •3 
002C' 4A80 36 TST.L DO 
002E * 6600 0138 37 BNE JOB_£ND 

38 
0032' 72FF 39 FTOVEO •-1.D1 
0034* 74FF 40 ?EUEQ •-! ,D2 
0036' 7010 41 MOVECI •M_DMCO£,CO 
0038* 4E41 42 TRAP 
003A* E309 43 LSL.B « , P I 
003C* 1801 44 MCTVE.B D1.D4 

45 
003E" 284D 46 LOOP J ) fiove-L A5.A4 
0040' 76FF 47 WWEO •-1,03 
0042' 7001 48 MOVEO •10 FBYTE.DO 
C044' 4E43 49 TRAP •3 
0046' 4A80 30 TST.L DO 

(listing continued on page 101) 

* Program to dump a screen 
Using <ESC> " t" +5+nl+n2 

* Bq Carsten Greve 
t Started on the 29th of Dt 

M0UEQ 
M0UEQ 
LEfi.L 
M0UEQ 
TRfiP 
TST.L 
BNE.S 

flOUE.U 
I1GUE .1,1 
LEfi.L 

# - 1 , 0 1 

#1 ,03 
DEUNfiMi 

,06 
# 2 

0 0 

ENO.JOI 

#3,02 
#-i,03 
SETUP,! 

% Program to 
U =. i.nq < ESO 

$ Bq Cars ten 
* S t a r t e d on 

flOU 
nou 
LEfl 

mp a sc 
"+5+riH 

e 29 th 
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Tftis genuine r&roffflction of one of ihe .vorldsjaaost popular arca|e classics gives yffl the chance 
I e * P e r i e n c e formula One motor ^ " ^ j ^ ^ ^ p ^ 1 0 6 

sessions. R&teagainst the clock Di<£ with other drivers l o r i f r e ^ 
^ ^ T r p ^ ^ N K v lead. Ontfyour skill and erolrance see you to the chequered flag first! 



(listing continued from page 99) 011C 1342 0001 118 KOVE-B D2, I ;AIJ 

0048* 6600 01IE SI BNE J08„£ND 0120* 1214 119 MOVE -EL (A4>,01 

(KMC B23C 0031 52 CUP-8 •131.01 0122' E809 120 LSR-B •4,01 

0050* 671C 53 fiea.s AREA : 0124' C27C OOOF 121 ANO-U •«F,DI 

0032' B23C 0032 54 CUP.E •«J27OI 0128' 0204 122 ADD-B 04,01 
0036' 6736 55 BEQ.S AREA..; 43FA 004E 123 LTA.L e n &ATA.A2 

0058* 823C 0033 56 CMP. 8 MJ3 .01 VI2E* 1432 1000 124 MGVE-B 0<A2,01-H>,02 

005C* 6750 57 BE&.S AREAJJ 0132' 1342 0080 123 MOVE-B D2,»80(A1> 

003C * B23C 0034 58 CMP. 8 ••34701 013B' 1282 126 MOVE.B D2,(A1) 

0062' 676A 59 BE0.5 AREA.4 013B* 121C 127 MOVE-6 (A4)T,DL 

« M ' 623C 000A 60 CMP. 8 ««OA7OI 013A* C2/C OOOF 128 AND.U •*F ,DI 

0068' 6700 0104 61 DLU END.JOB 013E* 0204 129 ADD. 6 04,01 

006C' 60 DO 62 8RA.S LOOP_O 0140' 1432 1000 130 MWE.B 0(A2,01.M),D2 

63 0144' 1342 0082 131 MOVE-B 02,»82<A1J 

006£* 227C 0002 0000 64 AREA 1 PTOVE-L •120000,Al 0148* 1342 0002 132 HOVF-B 02,2;AL) 

0074* 2809 65 LOOP_L MOVE-1 <A1>*,<A4>+ 014C* 5689 133 AODO-L •3,A1 

0076* 2209 66 RTOVE-L AL.DI 014E' 3209 134 MOVE-U AL .01 

0078' 0801 0006 67 BTST *6,D1 0130* 0601 0007 133 BTST • 7,01 

007C' 67F6 68 BEQ.S LOOP_1 0154* 679E 136 BEQ.S LOOP.FS 

007E' 03FC 0000 0040 69 ADDA.L •*40,A1 0156' D3FC 0000 0080 137 AODA.L 

0084* 83FC 0002 4000 70 CMPA.L T»24000,AI 015C' B3FC 0002 8000 138 CMPA.L •»2SOOO,A1 

008A' 66ES 71 8NE-S L00P_1 0162' 6690 139 BNE.S LCOP_FS 

008C* 605E 72 BRA.S FRL_SCP OLFCJ' 6000 FEDS 140 
(JT 

6M L00F>_0 

cost* 227C 0002 0040 

73 
74 AREA .2 MOVE-L •120040,AL 016*' 3478 OOCA 142 JOB_END HOVE.M 1JT_EFS0.A2 

0094' 28D9 75 LOOP. .2 MOVE-L <A1)T,(A4)» 016C' 4E92 143 JSR (A2> 

0096' 2209 76 SIOVE-L AL ,D1 016E' 7003 144 END .JOB MOVEO •riT_fRJOB,DO 
0099' oeoi 0006 77 BTST #6,DL 0170' 72FF 143 MOVEO •-iToi 

009C* M.F6 78 PNE-S LOOP_2 0172* 4E41 '.46 TRAP «t 

009E' D3FC 0000 0040 79 AODA.L M40.A1 147 

00*4* B3FC 0002 4040 80 CMPA.L •124040,AL 0174* 0004 148 DEWA.1F DC .U 4 

00 AA' 66E6 81 BNE.S LOOP 2 0176' 434 F 4E5F 149 OC-B 'CON ' 

00AC» 603E 82 BRA.S FILL.SCR 150 t r t (or MODE 4 603E 

33 017A* 00 131 611 .DATA OC-B WJOOOOOOO 
00AE' 227C 0002 4000 84 AREA 3 HOVE-i •424000,A1 017B* 03 152 OC-B XOOOOOOL 1 

0084 * 2609 LOOP^ .3 MOUE-L 017C* OC 133 DC. B SOOOOLLOO 

OOB6 * 2209 36 FLOVE-L AL.DI 0170* OF 134 OC.B XOOOol111 

00B8* 0801 0006 87 BTST #6,01 017E* 30 155 DC-B TOO:IOOOO 

OOEC* 67F6 88 BEO-S L00P_3 017F* 33 136 DC.B K>OI:OOII 
OOBE" D3FC 0000 0040 8* AODA.L •«4O7AI 0180' 3C 157 D< -B 100111100 

00C4' B3FC 0002 3000 90 CMPA.L •»2SOOO,A1 0181' SF 138 CC-B xooi : i t i i 

00CA* 66E8 91 BNE.S L00P_3 0162* CO 159 OC.B XllOOOOOO 
00CC* TOLE 92 BPA-S FJLL_SCR 0183' CZ (60 OC.B XI1000011 

93 0184* CC 161 OC.B xiioonoo 

OOCS * 227C 0002 4040 «4 AREA 4 KOVE-L •124640,A1 0185* CF 162 DC-B xi IOOI i n 

OOD4* 2809 95 LOOP_4 MOVE.L <AI>+,(A4>* 0186* FO 163 DC.B XI1110000 

00D6* 2209 96 «OVE-L A] ,01 0187' F 3 164 DC-B xi i i ioo i i 

00D8* 0801 0006 97 BTST •6,01 0188* FC 165 DC.B x m m o o 

OODC" 66F6 98 BNE.S LOOP.4 ATr fo r (»SE 3 
CODE' 03FC 0000 0040 99 ADOA-L •140.A1 0189* FF 166 OC-B 1111!1111 
00E4" B3FC 0002 8040 100 CMPA.L •»28040 ,A1 018A* 00 167 DC-6 100000000 
OO£A- FCOEI 101 BNE-S L00P.4 0186' 05 168 DC.B SOOOOOlOl 

102 018C* OA 169 DC.B XOOOOIOIO 
00£C 2840 103 FLIT .SCR MOVE.1 A5.A4 0180* OF 170 DC-B X00001111 
OOEE • 227C 0002 0000 104 MOVlA.l • •20000 , A l OLSE * 50 171 OC.B XOIOIOOOO 
WF4* 1214 105 LOOP_FS MOVE-6 (A4),D1 018F * 55 172 DC.B £01010101 
OOF6' E809 106 LSR.B •4,01 0190' 3A 173 DC.B X01011010 
core' C27C OOOF 107 AND.U • I F , D 1 0191* 5F 174 DC.B X01011111 
00FC* D204 108 ADD. 6 04,DT 0192* AO 173 DC.B X10100000 
OOFE* 45FA 007A io-» LEA-L BIT .DATA,A2 0193* AS 176 DC-B X10100101 
010?' 1432 1000 110 MOVE.6 0(A2,DL-H),02 0194* AA 177 DC-B X10101010 
0106' 1342 0080 111 MOVE.& 02,*80(A1> 0195* AF 178 DC-B x i o i o i i u 
OLOA* 12C2 112 HOVE. 6 D2.(A1)« 0196* FO 179 DC-B SI 1110000 
01OC 121C 113 MOVE * B {A4)»,DI 0197* F5 180 DC.B XI1110101 
010E' C27C OOOF 114 A7&-U • * F , 0 1 0198' FA 131 DC.B xi i i i i o i o 
0112* D204 115 ADD - & 04,01 01OO' FF 182 0C>8 x i m t i i i 
0114' 1432 1000 116 WVE.B 0<A2,01.U>,02 183 
0118* 1342 0081 117 HOVE.B 02,48:<A1> 1M FND 

(continued from page 99) 
you mus t type 2 2 3 C and En te r , 0000 and 

Enter , 2000 and Enter . 

I f the l is t ing says: 

0190' 5A 173 D C . B %01011010 

0191 ' 5 F 174 D C . B %01011111 

you mus t type 5 A 5 F and En ter . 

W h e n you have f in ished t yp i ng in press 

Ctrl-space. T o check the code you mus t R u n 

the hex-loader again w i t h the same starting 

address. I f the code is correct just type Enter , 

and i f the code is incorrect type the correct 

code i n and con t inue . 

I f you have used an assembler, the 

assembler shou ld have produced an Execut-

able code. I f you have used the hex-loader you 

must type: 

S E X E C m d v l Z O O M ,OP,412,64 

Therre arc two different ways o f r u n n i n g 

the Zoom-code and I w i l l describe bo th here. 

E X E C W M D V 1 Z O O M - W i t h this 

c o m m a n d you run the code and you cn make 

as m a n y Z o o m ' s as you l ike, a nd w h e n you 

have f in ished you type En ter to return to 

Superbasic . 

E X E C M D V I Z O O M = W i t h t h i s 

c o m m a n d you also r un the code, bu t you stay 

in Superbasic . T o make a Z o o m you mus t 

type C t r l C to transfer control to the Zoom-

procedure. N o w you can aga in make as m a n y 

Z o o m ' s as you like, bu t to go back to Super-

basic you just have to type C t r l C . I n this way 

you can use the Zoom-procedure on m a n y 

screens. 

T h e screen is organised in the fo l lowing 

way a nd you just have to type one o f the 

numbers to obta in a Z o o m i n g . 

1 2 

3 4 
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THE FOLLOWING machine-code rout ines for 

the Q L were wr i t ten as an exercise i n 68008 

p r o g r a m m i n g . T h e y demonst ra te the diffi-

culties invo lved i n m a n i p u l a t i n g the screen 

m e m o r y a nd also show the case w i t h w h i c h 

data can be passed to mach i ne code f rom Bas ic 

us i ng the Ca l l c o m m a n d . 

T o set u p the code, r un the Basic code 

creator p rog ram . W h e n e v e r you reset the 

compu te r you wi l l need to reserve some 

m e m o r y for the rout ines by t yp i ng 

B O X = R E S P R (250) 

N o w load the code w i t h 

LBYTES MDV1 — C O D E , B O X 

T h e variable Box conta ins the address at 

wh i c h the code is stored. T o p lo t a po i n t Ca l l 

S T , x co-ordinate, y co-ordinate, co lour . T o 

d raw a box Ca l l S T + 2, x co-ordinate o f 

bo t t om left corner , y co-ordinate o f bo t t om 

left corner , w i d t h o f box , d ep t h , th ickness o f 

box. 

For examp le , to d r aw a box at 100 ,000 , 

w i d t h = 10, dep th = 10, th ickness 3, co lour red 

— in m o d e 4: 

C A L L B O X + 2, 100,100,2,10.10,3 

For fur ther i n f o rma t i on see u n d e r Ca l l i n the 

Q L m a n u a l . 

T h e x a nd y co-ordinatcs arc i ndependen t o f 

channe ls a nd scale where x = 0 , y ^ O is the top 

left corner o f the screen, x = 5 1 2 (26 i f m o d e 

Mark Jones wi th a set 
of programs which 
show how d i f f icu l t it is 
to manipulate screen 
memory and the ease of 
using the Call command. 
8), y = 2 5 6 is the bo t t om r ight corner. C o l o u r 

codes for the rou t ine are expla ined in the 

assembler l is t ing. 

Speeds achieved for the plot rou t ine are 

faster than the Q L ' s own p lo t rou t ine a nd this 

speed advantage is part icu lar ly effective in 

mach i ne code. U s i n g a plot rout ine is no t the 

fastest way to d r aw a box bu t again serves as a 

usefu l demons t ra t i on o f 68008 mach i ne code. 

Demo program. 
, K* r-*r * tasic Of MONSTNATION WSCGftAH • • • • 

* "OR FT-0 TO 23C STEP »0 
5 o-i U-: 
•> FQFT O-L TO JI 
JO TON TO MS 
1! git.-** 
20 cal l to .* : , J,k-P>.« , SO- 4/SO. lO-</jO,l 
13 j-j-1 
TO NCX T 4 
*o s-i-g 
5a Kt«T « 
AS FC« 
70 NEXT h 
ea FCR <-J TO 321 PAN ••«. 
•J® 00 TO * 
113 oa»-et£SPft<24a: iLBYTES m:ws,.eo<j»,!M>*iRtJH 
TO? ROOT *IP*TJNT "Loaoing BASIC D*NON» t r I CO• 
ICSS ILFTCC b i i l c .DKIDI OO TO ICO 

TO 512 STEP 3ICALL bo»*2,< .Pi.' , IS. 10,4 

, 1* 

Code loader. 
1 

I T R . R • 
Jl 0111 3 
r.5. J.O. t*.ii?ii.).;-54.3i4.;.7.43.2.??.».: 
5.c.7*.f.te.ii:.4,:r-.:<e.iss.i:,e.!i» 
IS Ktnm" 

4 , M i , m . 1 2 . . z . r y , n b . a * . 2 * 7 , 7 t . . b . 

H.:34. : ;c . ;=4. ; *4 . ; : .01.4: .0.: .To.I 
51 SAT* 4.2I5.:I3,BI.2I7,»6.S».*2.*S.2S5.4.« 

31 117 
- - n u v t 
' I tmatc 
a* tot-o 
* * F O R O - R T O * 
1 N J F G C . T B 
i ic *zad difihL tl 
1 
:.'B K I ! < 
l-J HCtr c 

;*S u.»<xe »t-r».a 
1*5 lai-lrt^ 
144. zr lotOIWK T14CH MINT -r'ur ' 
147 MIHT '<«!• tw-O O*. Iro* ","t|- Sift by\»» 

158 *T(* 

Assembly listing. 
KOOC 
SCWtN 

coo 
ecu 

163S92 
131B72 

PLJN Oft A.E PLOT ENTER HERE PRON tmmc TO PLOT ONLY 
BXIN wa.c HIX*1 ENTER «CR£ PRC* »AS5C TO 0«AU BO* <PLIN •!> 

• NULTI TRTLCNLSS 60* ROUTINE 
0»-THICIOIES0 OP 00*. WIDTH AND 0CPTH ARC CKTERMFTL HCFTSURC-IENTS 
OTHCFT CNTFTY PARAICTCRI AG PCFL WK ROUTINE 

rovc.w 32. DA CCPT Y 
ANOI.U •235.02 
C.-1I-. H 02, OA v ooi or nAMac ? 
ore RANG* 
novtl.K DI .04 CCPV X 
MCM-.L •weoK.Ai MOCt STO"AO( AHf A 
CtPl.H •w.aiAi) HCOt B " 
DCO.S YtS.. 

CITHER r-OT'C O OK "ODE * ROJTIME USTD wff i f 

LOOP DW.5 SOX 
ADDS NEXT BOX LM CORNER IS X-X»L 
SUM • I ,02 Y-Y-L 
suoa •2,04 MJOTH-UIOTH-2 
BtB.S EXIT CX1T LOOP IF MIDTH-E 
ocs.o CXJT EXIT LOOP IP HIOTM<E 
SUBQ •2.03 E€PTH-OEPTH-2 
BEO.S EXIT CUT LOOP IF OEPTH-0 
UCB.B txn EXIT LOOP IP OEPTHKC 

MULT: OOFTFI DI.LCOP DFLAH (06) BOXCO. ENTER ROUTINE HERC FT?CPI OCX CF.T 
RTS 

• BOX ROLJT I HE 0L->, 02-Y, OJ-COL, 0*"UI0TH. 03-0EPTH 

« ALL RCOISTEFTS UNCHANOCO CXCCPT A:-A5DRCS» OF CC««ER. D7—! 

- nose 4 COLS 3-BLA:>.:-GFeeN,2-R£0TS-»HtTE 
- rare B COLS C-BL ACK.2»GREEM.4»BLL>£.fc»CYaN,B-RED, IC-vtLLOK, IS-MACEnTb 

:*-HH:TC.ASD I TO nooc o CCLOJO. POP FLABM 

« « < ANOL.-
C1P.M 
0NC 

ASOl .W 
novt.a 
AHSI.B 
?10VC,D 
and :. »• 
l3«-& 
BtA.S 

•rcctB AKD:.W 
cr»>.K 

BOX CLFT.L OT 
MCWF.M 04.07 
BRA. S BOXA TOP OF BOX 

OOXAA ADDS • 1,01 * 
09R.C PLOT • 

MJXA DBRA D7.EOXAA 

MOVE. K 03.07 AILOFR 

BR6.C BOXE 
SOIPP «U»0 • 1 ,02 RSGHTKAND SIDE 

B3R.S PLOT 
sax« 06RA D7,ECXBS 

04,07 « 
(4KA.B KIXC 

soxcc SUM • S.OL BOTTOPI OF »0X 
stsr.s PLDT 

»OXC DPRFI D7.00XCC 
• L^AL 

1CVE.W D3.D7 
DRA. Z OOXO 

B3XDD ADOO • 1 ,02 LEPTHAND STOE LPA 
Bsr-.s PLOT • 

(toxo 3BMA 07. MX 00 XS ASO K2 AFCE N0M 8ACI TO ORIGINAL VALUES • 
RT8 • 

• "LOT RCUTIN; DL-X D2-Y OI-CCLOURLO-ISL „ 
• GPEEO-1IC "LOTS/SEC FRO.- BASIC - IMS PLOTS/SEC FFICN P!/C • 
• OL POINT J«XJTlNL-4e PL0T8/SEC • 
* ALL «101»TL'<I; USCMANOLD LXCT«»T OE-E.AT (LEFT ^JIM SCREEN AOORCWJ 

PLOT NOVETI.W DI-06.-IA7S SAVE REGISTERS 

DW.S 
LSft.W 
a«>;.H 
LOL.u 
aodo 
HOVE.B 
W . »• 
FLOVC. B 
ANDI.D 
LSR.B 

•si: ,0i 
O: ,0* 
Rvni 
•2, D4 
• 7,DI 
•23*. 05 

OJ.Di 
>1 .OS 

ALL OK 

•235,01 
Dl.04 
R.VJ3< 
*1 .04 
•I.Ol 
• 1.01 
• 1 .01 
•232.05 
• 13,D3 
i i .Oi 
• T.OT. 
• 2.06 

<̂ 512 
* O-JT or RANOC -

USED t-OH AOD«ttiS 
X AKD 7 . J15-* A«JO 7 
rASK-lllltlSC 
COLOUIW 0-5 
COPV COL CUR 
BOTTOK 1 BIT OF COLOUR BYTE l 
TOP L BIT Of COLOU« pvTC ! 

* OLT7 O- RAM3E 

UStO f-OR AOO«ESS 

X3-2-1* ANS 3>*1 

*2-*/2 
H AND 3 
X«2 
x-1 • 
"ASK-i 111 n o n 
COLOURS 0-S5 
CCPV coLotm 
BOTTOR* 2 PITS 0"" COLOUR 8VTE I 
TOP 2 0IT8 OF COLOUR BVTE2 

SCITTTN ADOFTCEC- V-:2C • ; i r NOSCO X/* ANO 3 IB,:P MCOC* X/2 
nesc * rase o RC<J*:PJCG POTM w 

novt.L 
AOOA.h 
AMD1.U 
ADM.W 

•7,02 
•S«EEN,A: 
02.A! 
•513,04 
D4.A1 

OCT STMT OF SC 
A30n-A05R*V2 
LOCC oao > 
AOOR-AOOR-X? 

Ai -iOW CXW!A:N5 C O R R E C T 5ChCE« AOOHLoO 

MOVTO 

suo.o 
BPA.S 
LSI.E 
LSL.TL 
ROL.D 
OCIRA 

•T.OO 

LPA 
• l.OJ 
>1 .OA 
• : ,03 
OO.LPAI 

7-XI FIFJO WHICH BITS TO ALTER 

ACTilAt PLOT IS DOW HfRf 

ANO. 0 
Cft.L 
ANO-B 
OR. B 
ti Over. 
flOVtO 
RTS 
CNO 

os.acAii 
DT.aiBi ) 
03,KA:> 
06. I<AS> 
(AT>«,D1-I>* 
•s.isc 

ROTATf 1ST COLOVif! B"TE 
ROTATE 2NO COLOUR DTT6 
ROTATE KAEK OVER e.a I M E E U 

TASK OP 3CRCCN (SET rLOt P05 TO =D> 
OP '.ST BYTE MITM GCftCEN 
rASK O SC*t£tN 
OK 2ND IfVTE «(TH yC*£EN 
HtTRSLVL KCOIliTCKG 
CKOURC NO enROR ON RtTylW TO BASIC 

-
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PROTECT 
Fteripherals make using your 

computer more interesting and easier. 
But you may have more items ol 
equipment than power outlets. The best 
way ol tidying up the trailing wires and 
obtaining a 'clean' power supply is lo 
use STRIPBLOC. It has live CEE 22 
outlets, probably more than enough for 
connecting your add-ons lo your 
power source. It's rugged, made from 

Have you ever noticed interference 
when you are using your computer? 

tough 
black 

plastic, 
and safe, 

meeting 
British and 

European safety 
requirements. 

The Stripbloc 
is RFI filtered 

against spikes, dirty' 
mains and unclean' power. 

Once you've bought it you 
don'l need any extras, 
it's supplied with live 
standard nght-angled 
rewireable plugs, a 2m 
fully-approved cable and 
moulded 13A plug. Forget about risky 
connections. Be safe with STRIPBLOC. 

strip bloc laclud**: • i nve outlet nvatns unit with RFT niter 
• m -•ibiowitr. moul^wi 13A moire plug • •: rewireaWo 
nght-angSecf plugs Spikobloc includes • airs pro 
locison unit with ir.tograi 13A maim soctout • Xn oabk* 
with moulded 13A plug 

r 
Send to (no stamp required) 
Rendai Limited, FREEFOST 
Durban Road. Bognor Regis P022 9RL 

Please send me the lollowlng items 

Item Quantity Price Tbtal 

It could be 
caused by any 

number ol things 
a light switch, a fndge, 

a central heating motor starting, or 
even a thunderstorm The power lines 
ol your computer can pick up 

i many forms of natural and man-
1 made interference, which can be 
\ damaging to computers and 
\ peripherals Rendar'sSPIKEBLOC 

• has been developed to give 
| protection against transient 

over voltages and continuous 
high frequency interference 

on the mains supply. The unit 
is housed in a rugged metal 

case and gives good elect ncal 
screening from high frequency sources 
This high level ol protection was o ly 
possible previously using elaborate 
and expensive filter units Now it isn't 
too expensive for you to prolecl your 
equipment 

I enclose cheque/posla I order 
made payable to Renda r L td . 

n 

Stnpbloc 

Name 

Address . 

tor£ or debit my 

£2499 

E 
Spikebloc £49.99 

.Ftost Code 

L" 
TOTAL 

Access/ 

Visa Credit Card 

No 

HuncLAtrcuoll 
L __J 

^ Acc«ss J 

(Prices includes VAT. Postage & Packing) 

Rendar Ltd Durban Road, mm Bognor Regis, P022 9RL 
R E N D A R 

I 
J 
o 



THIS SERIES o f articles is about four database 

programs for the B B C microcomputer. It is 

impossible to review these sophisticated 

programs adequately in a single article and I 

hope that some o f the ideas and the solutions to 

problems wilt help you i f you are thinking o f 

buying a database program for any micro-

computer, not just the B B C machine. 

A microcomputer is a . general-purpose 

machine that can be made to look like any other 

machine by programming it to simulate the 

actions o f the machine. In other words, a 

microcomputer can simulate a numerically 

controlled machine tool, model a central 

heating system or act as a central heating 

system controller, edit and format text or work 

as a complex pocket calculator. 

A microcomputer can be used to store, mani-

pulate and retrieve information and a spread-

sheet program like Viewshect or Ultracaic 2, 

for example, establishes a sort o f database 

except that it is dedicated to displaying 

information in a particular way. General-

purpose programs for database manipulation 

make fewer assumptions about the type o f data 

that will be held in the system and the ways in 

which it will be used for calculation and dis-

played. 

The best known , and most widely sold, data-

base for microcomputers is dBase I I which is 

marketed by Ashton Tate, California. dBase I I 

is written in machine code for the Z-80 central 

processor unit and will not run directly on the 

B B C microcomputer's 6502 C P U . However, 

the program has been installed on the Z-80 

second processor for the B B C machine and is 

now available. 

A difference with dBase II 
dBase 11 is entirely different from at) the 

other database programs that are on sale for the 

B B C micro because it is not a dedicated data-

b. x program but a high level programming 

language. There are about 84 commands and 

functions in the dBase I I language and these 

can be combined into command files that are 

interpreted by the central dBase I I core. 

A dBase I I program can set up a database o f 

information and can then sort, search, calculate 

Figure 2. 

NAME: Corton-Charfemagne 

VINTAGE: 1960 

DATE BOUGHT: 25/05/1983 

MERCHANT: S H Jones 
TELEPHONE: 0295 11798 

QUANTITY: 

TASTING NOTES 
CURRENT STOCK: 3 

8 bottles 

Dm 
results and output the results in a huge variety 

o f different ways. 

T h c f o u r databases that are included are: 

Da tagem 

Scribe 
Database 

Stardat abase 

Database 

Gemini Marketing Ltd., 
Exmouth. 
0395 265165. 

Merlin Computer Products, 
Swansea. 
0792 467980. 

GCC (Cambridge) Ltd.. 
Cambridge. 
0223 835330. 

Acornsoft Ltd., 
Cambridge. 
0223 316039. 

Alt o f these programs arc dedicated in the 

sense that the structure o f the information in 

the database is largely preordained. That seems 

to contradict some o f the advertising claims 

made for Datagem and Stardatabase so let's see 

what's going on in more detail. 

Figure 1 shows the card index architecture 

(hat is used by all four programs. A single file 

o f information is held on a floppy disc and this 

can be accessed by the program to give you the 

results that you want. In these programs a file 

looks like a box hold ing a number of cards. 

You may have a number o f boxes holding cards 

on different subjects; a stamp collection, a name 

and address list, recipes for your kitchen and so 

on. 

Each file consists o f a number o f records 

which you can think o f as the individual cards 

in the card-index box. Each card has informa-

tion written on it. I f the information is 

organised in a regular way then each piece of 

information is a field in the record. 

So, there arc several fields in each record and 

a number o f records make u p a file. Figure 2 

shows the record format for a hypothetical 

wine cellar file. There are eight fields in each 

record and the information recorded about each 

wine is o f various types. The date the wine was 

b rough t i n to the cellar is structured 

information in the form D D / M M f i f Y Y Y -

Day/Month/Year — while the name o f the wine 

is a string o f a lphanumeric characters of 

indeterminate length. 

Note particularly that the tasting notes field 

is longer than the width o f the paper or the 

V D U screen; long fields create special 

problems for pr int ing out information in three 

o f the databases when you try to use them in 

conjunction with View or Wordwise. 
Figure 3 shows the record format o f a real 

name and address file. Th i s record layout and 

the fields it contains are more complex than the 

usual, trivial examples shown in the instruction 

manuals because " rea l " life is both complex 

and messy. 

However, in both figure 2 and figure 3 you 

can ste at once that the same information is 

recorded in the same place on each card. In 

other words, the program can look in the same 

place on each record and expect to find a name, 

or the date you bought a stamp, or how much 

you paid for a consignment o f wine, or simply 

the town in which someone lives. 
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XBASES 
In the first in a series of 
articles, John Dawson 
looks at databases in 
general and how they 
operate. 

Figure 3. 

I PEOPLE 

I RLE LENGTH 
I FILE USED 
|RECORD LENGTH 

04/03/1985 

625 records 
34 records 
601 characters 

FIELD NAME UST *' 

ONAME s 
.ACTIVE s 
ADD1 s 
ADD2 s 
ADD3 s 
CODE s 
FAMILY s 

IFNAME s 
IKEYI s 
1NOTES s 
LORGN s 
|P1 s 
192 s 
|p3 s 
1 Pi s 
• PINDEX s 
•TITLE s 
•UPDATE N 

I X M A S s 
• XREF s 
• XREFI s 
1 . . . INPUT C A R D 

SURNAME 

I F i rs tname 
Title 

ORGANISATION. 

TELEPHONE 

ADDRESS. _ 

KEYWORDS 

| A> 
I pnone Index 

I References 

| NOTES 

Christmas 

Family-— 

A card index architecture is simple, straight-
forward and can be very useful for many pur-
poses. For example, all other factors being 
equal, you could use any of the four programs 
for the following purposes: 
Software catalogue 
Photograph and slide indexing 
Christmas card lists 
Name and address files 
Mailshot personalised mailings 
Price lists 
Estate agents' housing lists 

There are, however, other ways o f structur-

ing information that are better suited to many 

common tasks that you may want to carry out. 

Figure 4 illustrates the architecture o f a very 

simple hierarchical database. Suppose that you 

want to set u p an invoicing system for sales o f 

mugs, plates, casserole dishes, parsley pots and 

other items from your craft pottery. I f none o f 

your customers ever buys from you more than 

once then the card index architecture is quite 

adequate. 

Presumably, though, you would like some o f 

your customers to come back again for more o f 

your goods. W h e n this happens you have to re-

enter all the same details about the customer's 

name, invoice address, delivery address, 

telephone number each t ime you make a sale. 

Apart from being very time consuming , the 

chances o f errors occurring arc large and i f you 

make a mistake in entering the customer's name 

it becomes more and more difficult to relate one 

sale in June to another in October and two in 

the previous March . You can't run any sort o f a 

credit system with the card index approach. 

The database in figure 4 is different. W h e n a 

customer first makes contact with your opera-

tion the name, addresses, telephone numbers 

and other information that you will need for the 

first, and subsequent orders, are typed into the 

database to form a header record. The goods 

that you supply, the cost per item, total price, 

Value Added Tax, discount and so on are 

entered into a separate transaction record 

which is linked to the header record by a 

pointer. 

The information in the transaction record is 

different to that in the header record — the 

second field, for example, may contain a tele-

phone number in the header record and a 

description o f a piece o f furniture in the trans-

action record; so you need two files, but the 

files are linked automatically by the database 

program. 

W h e n the customer, impressed by your 

efficiency, returns for the third l ime you can 

search through the header file to find the 

original entry and immediately enter informa-

tion into a new transaction record for the next 

sale. In a well designed system it should be 

possible to merge information from the header 

record with the transaction record to print an 

invoice and label for the envelope. The trans-

action should point to the header, just as the 

header must point to all the transactions. 

dBase I I has an exceptionally advanced 

feature that permits you to work in two 

separate active areas at the same tit Primary 

and Secondary. Y o u can switch between the 

two areas by typing Select Secondary followed 

by Use 'newfilcname'. Return to the primary 

database is achieved by typing Select Primary. 

Prefix the name of variable 
Information can be transferred from one area 

to another by prefixing the name o f a variable 

with either P. or S. Th is facility means thai 

records in a second file can be found or mani-

pulated by reference to records in the first file. 

dBase I I is an example o f the third type o f 

database which has been talked about greatly in 

the lasi few years. dBase I I is a relational data-

base. p . F C o d d published a fundamental 

paper titled 'A Relational Mode l o f Data for 

I-argc Shared Databanks' in Communicat ions 

A C M in June 1970. 

A l though the theory o f relational databases 

(continued on next page) 
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(continued from previous page) 
can be taken into quite high powered mathe-

matics, the ideas underlying it all arc simplv to 

do with tables. As Kenneth Robinson savs in 

Database Analysis and Design: 

"tables are a very simple and natural 
way of regarding data . , . The tables 
conform to a set of rules . . . 

Each box In a table contains one value 
Within a column the box values are all 
of the same kind 

Each column has a distinct name 
Each row is unique - there are no 
duplicates 

The ordering of the columns and rows is 
not significant" 

Figure 5 illustrates part o f a simple medical 

relational database. The information in the 

database is arranged in tables and each part of 

the information relates to other parts. The 

patient's name is put together with the address 

and a registration number. 

By looking down - searching - the name 

and address file it's possible to find a name bv 

reference to the registration number or the 

number in relation to a name. Similarly, the 

drug stock list file contains information about 

the cost of each drug and the quantity that 

should be held in stock. 

The prescriptions file relates to both the 

patients and drugs file. A patient called 

M Hunter (No. 4914) was prescribed one 

Salbutamol inhaler on 5 November 1983. The 

cost o f the inhaler was £4.75. The relations 

between data in the tables could be much more 
complex. 

I-or example, you may want to see the total 

cost o f prescriptions which have been issued 

for Penicillin in the last year and to whom they 

were given - children are not charged. The 

prescriptions table must be searched for Peni-

cillin between 1 January 1984 and 31 

December 1984 and the registration numbers 

looked up. The age of the patient must be 

extracted from the patient file and the quantity 

prescribed costed for records matching the ae'e 

criteria. 

Next month I'll describe the four programs 

in detail, look at passwords, record and file 

sizes, and discuss how you can set about 

planning and building a database for your own 

purposes. n 

Patients 

name address no. 

UmJTm. 5 

Hun T&t M 

MAOkS B £ 

L f C S f c f 2 

MtU 
2 « r A * t u t o r n 

/ J 6 - W E E l £ * S T 

2 r<EV ceosS. s r 

toi z u r i M i * y 
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Drug Stocks 
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RELATIONAL 

DATABASE 

Prescriptions 

no. date druq dose 
W l f 
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S A O S O T A H O t 

P £ H t C l L U M 
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t 

Figure 5. 
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THE TYPING MASTER 
(The Keyboard Skills program that puts you in a 

class of your own) 

• "The Typing Master ' program exists to teach you to type. The 
easily met target ts 30 words per minute with 9S*o accuracy after 30 
half-hour sessions. The following facilities help you to accomplish this 
standard. 

• 'Sight & Type' introduces you to the keyboard with the correct 
finger for each key and takes you to a speed of around I 2 words per 
minute. 

• 'Touch-Typing' takes your speed to around 24 words per minute 
at the same time ensuring that you learn the peripheral keys to the 
same standard as those more commonly used 

• 'Practice Exercises' gives Non-Timed accuracy oriented exercises 
and Timed speed'accuracy exercises Your results arc given m words 
per minute and percent accuracy. The target standard of 30 words per 
minute (and far beyond) is achieved with this module 

• 'Session Monitor ' overlays the whole program to hold your hand 
all the way through the course from first use of the program to that 
final, very useful result 

• To back up this Basic vcryon you get documentation on how to 
approach the course and a record card to fill-in as you progress through 
the sessions. 

• 'The Typing Master' >s not a toy. It is a professionally-written 
program which has as its sole purpose the teaching of typing keyboard 
skills in a way that is friendly and fun. It was written by a typing 
instructor and it has been marketed world-wide on CP M. MSDOS. 
PCDOS and other operating system-based machines over the past 
three years It has also been available on Ncwbrain and BBC Micro 
(Model A or B) for over a year and is now being released for Amstrad 
CPC (mono or colour). Commodore 64 and Sinclair QL! 

• TAPE formats of the Basic version are available from the following 
selected list of distributors (media and prices are shown in brackets). 

N E W B R A I N (Cassette: £15 00 (no VAT)): 
GFG Microsystems. 36 Armitage Way. King's Hedges. Cambridge. 
CB4 2UE Tel (0223) 31 SI20 

BBC M I C R O (model A or B) (Cassette, usable with disk 
£15.00 +VAT) 
A M S T R A D C P C (mono or colour) (Cassette: £15 00 + VAT). 
E.C.H. Hobday. The Chestnuts. Rodmersham. Sittingbourne. Kent 
ME9 0PL. Tel (0795) 24191 
C O M M O D O R E 64 (Cassette £15 00 + VAT). 
S I N C L A I R Q L (Cartridge £20 00 + VAT). 

P. Ashpnel. 36 Athlone Avenue. Bury. Lancashire. BL9 5EE. Tel. (061-
797) 5214 

Please send me 
(Basic Version) 

.copies of T H E T Y P I N G M A S T E R 

for the . . , . 
where shown) I enclose cheque postal order for total amount: 

.computer at £_ _per copy (+ VAT 

NAME 

ADDRESS 

PlEASE SEND THE COMPUTED COUPON AND PAYMENT DIRECT TO TWf 
DISTRIBUTOR FOR YOUR COMPUTfR AS SHOWN ABOVE 

• DISK lormiit of the Bwc progrtm mjr b« obuirtd frexn the fo*ownf iLfiplien They i!» 
\uppty i Butane » Scltooh vcriKxi wfcich ncorporuei record lieepanf ir,an? other fscittiei 
Pricei i l w below we for ihe B»«t **ruon 
APRICOT. SlRIUS A VICTOR Uf^ored venom! iD.%Jt (SO 00 • VATi 
Anjtu Buvnnt Computers. I M*ton Ro*l. C-imbridie. CB« IUT Tel (022J> 3ISS80 
CP MM. CP MM. MSDOS. PCDOS (Dqk iSO 00 • VAT. 
IMrofompjl** Product! Imtfruixyul (jmitcd. Centril Heme. C»mbodfo Ro»d. Bi'h>r>* 
Enex, Kil I 8NT Tel (01 S?h*5ll 
Or. 
Software L m i t d No 3 At«e Owen Technology Centre. IS I G«we> Ro»d. London EC I 
Tel (01-Mi l 1173 

In at* ot MltUtr contact 

A N T H O N Y ASHPITEL SOFTWARE SYSTEMS 
56 London Road, Harleston, Norfolk, IP20 9BZ, 

England. Tel. (0379) 852807 {answer phone). 

BETA BASIC 1.8 
ENHANCED BASIC FOR SPECTRUM 48K 

FOR GRAPHICS - STRUCTURED PROGRAMMING 
- DATA HANDLING 

Release 18 is more powerful than everf We don't have space to do this program 
lutttcc if you can't believe the ad. tend us a targe S.A.E. for further 
information. 

Features. Commands are single entry keywords tn graphics mode Syntax is 
checked on entry Fully compatible with Spectrum Basic Microdrive compatible 
Comprehensive manual. 
NOTE Release 1.0 is strii available for 16 48K Spectrum at C11.00 

Ainu 
.jm-m-i 
M/tO 

I * MM «* 

taUnti 
*CO*T«Ot COOf f *'<.* 

on crv v*4* Afvsibn •*>-» 
mire * tad !*• 
DO too* •ft-wttw** 

U T T I I A R M T O TO* 
l/MO I.JMO »RTH G O T O 

I d l|l[>ill Mt 
(IH milt* M TH(N| 
«KTT Doioor 

«M< J* W i w n 
CHAJM In ? 
COW <«*« 
MC ***a«K>m«i tf 
omi nn 
IIUO ««M *r*« 

t«r tT*T t 
HOI • tlMtf 
toMio' co4»«' fOM a n-n) 
ro# ftiiK * itMt 
MOC. Off FftOC. IKO MM: 

MM 
ftO*T r »t« Wp 
•mn Mfjp MI 
TKACt W ty^ 
U*T» mnt* 00 «< IOOP 

FUNCTIONS 
Wit, dwn. I* 
MIWO V "V 
HBkKWrn .. U* . | . I | T M . 

• • »m> tow 
KO« TO* -mrt 10' «|l> 
XW. v*0 ch*#<e»r\01 .... 

MNDH 'nt MHO 

• OH MhWI 

Only f i t .00 inclusive! (Upgrade price lot Release t.O owner* is (4 00 This 
includei a 12 page supplement to your manual Pleiso quote date ot purchase It 
you dad not purchase from us. stele supplier end return original cassette ) 

Pteese send me: 
Beta Basic. Release 1.8 Payment ot El 1.00 i* enclosed, 
(or C11 50 tor foreign orders). Cheques payable lo BETASOFT 

I don't bel>eve itl Please send me full details of Bete Basic 1.8. I enclose • stamped 
addiessed envelope. 

NAME: 

ADDRESS . 

BETASOFT 
9 2 OXFORD ROAD, MOSELEY, 

BIRMINGHAM B13 9SQ. 

SPECTRUM 
THE MACHINE CODE 

SYSTEM 
" . . one of the all too few jewels of 
Spectrum programming... 
deserves a place in every serious 
programmer's library" 
( S i m o n Sp r i nge t t—Popu l a r 

C o m p u t i n g W e e k l y — J u n e 1984) 

'!.. the whole package is very 
friendly and easy to use... can be 
highly recommended (or those who 
are Just about to start programming 
in Machine Code." 
(Phil Ho l l i day—Your Compu te r 

- M a y 1983) 

Ful ly compa t i b l e with 

M I C R O D R I V E S / N E T W O R K / R S 2 3 2 

(with Interface 1) and mos t 

popu la r Centron ics interfaces for 

80 col. pr intout . 

AMSTRAD 
THE MACHINE CODE SYSTEM 

ne jwckage 

f 
P 
P 
0 

U 
* both progra 

* Many NEW FEATURE 

* Compat ib le with CASSETTE and 

DISC 

AVAILABLE SHORTLY ' ' 

* Send S.A.E. for fully detailed leaflet 
* Available from many computer 

shops, or by FAST mail order by 
sending a cheque/PO. toe— 

Dept YC. Picturesque. 6 Corkscrew Hill, West Wickham, Kent BR4 9BB 

ft 

h b b l l l l L 
RESQUE 
H E 

JF 
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MC Hart gives your 
CBM-64 an extra 
command. 

1 REM l l l l PEPCATUffTIL • • • • 
2 REM c-e« 
3 I 
4 REM •»» M. C. 
9 > 
• REM ITt(rAKlUI<tW>... ,tUK[KP 
T 
e FOP j 'oee TO sceiREto KTROKC J.xitcxTtEro 
9 
10 DATA set.98.178.234.76,93.3.162 
1 1 O A T A 2 . 1 9 9 . 6 4 , 3 , 1 4 9 . 1 2 4 , 2 0 2 , 1 6 
I ? O A T A 2 4 9 . 2 3 2 . 1 3 4 . 2 . 9 6 . 7 6 , 1 7 1 . 2 2 7 
13 DATA l U . i t . l W . M . J , M9.te4.Z0? 
14 oftTA i8,i4o.«e.2Ai 

W T H I 1 9 . 0 . 2 0 1 , 9 3 . £ 4 0 , 3 7 . M L . 8 2 
ie D A T A eeo.ee7 , I«9,r . in. te, i7e. i ts 
1 7 0 A 1 A 1 2 3 . 1 9 7 , 1 6 7 , 2 , 1 6 9 . 1 2 2 . 1 9 7 , 1 8 8 
I S D A T A E . 1 6 3 . 9 9 , 1 3 7 , I E » . E . I E S . 9 7 
I ! M W 1 3 7 , I 7 9 , £ , 2 3 0 3 2 . I 1 3 , 8 

£ 0 O A T A 7 6 , 1 7 4 , 1 6 7 , 3 8 . I 1 9 , 9 . 3 2 , 1 1 9 
B 1 O A T A 0 , 3 £ . 1 9 0 . 1 7 3 . 1 8 3 , 9 7 . 2 4 0 , 3 
22 DATA 199.2.76.64.169.106.2.202 
2 3 O A T A 1 3 9 . 1 0 . l O , I 7 « . 1 9 9 . 1 6 7 , 2 , 1 3 3 
» 4 D A T A 1 2 3 , 1 9 9 . 1 6 9 , 2 * 1 3 3 . 1 2 2 , 1 9 3 , 1 9 9 

2, 133.30, 199. I TO,e, 133,97 
26 OATA 194.184,7«,229.197 
27 i 
29 » 
I E O R E M • • • O C M O R E P E A T I W R R I L • • • 
1 19 
1 2 9 S Y S 8 3 9 I R E M I N I T I A L I S E 
130 I 
140 I n-RlflT'OOTeR* initlCH OUTER 
139 t 
te« ) •» l « H re IERO BEFORE l l t i n L O O P 
1 7 8 I 
180 n w»i 1 ' j • i tpRirrr J.:PEM IIPCR 
190 I lau; J»4iPPItlTlftEM ifPCR 
£80 I 
2 10 UMA-lOtPEH OUTER 
ttv I 
230 PR llll • • (ID- - " 
248 • 
238 STt 992 iREM RESTORE CMROOT 
PEAOr. 

REPEAT 
UNTIL 

THOSE WHO like structured programming or 

even those who arc just interested in 

6502/6510 programming for its own sake 

might be interested in this Repeat-Until . 

The routine works by altering Chrgot to 

look for and process the & symbol followed by 

R — for Repeat — or U — for Unt i l . Other 

characters will be passed to the interpreter 

where they wil l generate a syntax error. 

Un l ike For-Next loops in C B M Basic a 

variable which is used wi th in a loop — such as 

J in the inner loop in the demo provided — is 

not initialised back to a starting value and it is 

the responsibility o f the programmer to 

ensure that such variables are set to the 

correct value before the loop is entered. 

Notice also that the loop will always execute 

at least once: i f a Do-Whi le loop is required 

which may require the entire loop being 

skipped i f the initial condit ions are met then 

this is best tested for before the Repeat-Until 

loop is entered. W h e n the routine is in 

operation, the interpreter will not handle 

spaces — outside quotes — in excess o f one — 

hence the double colons in lines 180-190. 

When R u n the code wil l be read into the 

cassette buffer — i f you totalise the X 's in line 

8 then they should provide you with a 

checksum o f 15167. The routine is activated 

by a Sys 835 and restored to normal by a Sys 

852. R u n 100 runs the little demo routine. 

Disassembly. 035F C9 26 erf1-

e* 0361 00 EE Bit 

PC SR AC XR YR SP 0363 20 73 00 JSR 

.'0008 30 4F 4F 00 F6 0366 C9 55 CM 5 

0368 F0 25 BEO 

033C C9 3A CMP H*3A 036A C9 52 CMP 

033E B0 EA BCS S032A 036C D0 E3 BME 

0340 4C 5F 03 Jt-*9 *035F 036E A5 02 LDA 

0343 A2 02 LOX «*02 0370 0A ASL 

0345 BD 40 03 LOA *0340 ,X 0371 0A ASL 

0348 95 7C STA *7C ,X 0372 AA TAX 

034 A CA DEX 0373 rt5 7B LDA 

034B 10 F8 BPL *0345 0375 9D A7 02 STA 

034D E8 ] MX 0378 A5 7ft LDA 

034E 86 02 STX 037A 90 A8 02 STA 

0350 60 RTS 0370 A5 3A LOA 

0351 4C AB E3 JMP *E3AB 037F 9D A9 02 STA 

0354 A2 02 LOX #*02 0382 A5 39 LDA 

0356 BD 3C 03 LOA *033C ,X 0384 9D AA 02 STft 

0359 95 7C STA *7C,X 0387 E6 02 IMC 

035B CA OEX 0389 20 73 00 JSR 

035C 10 F8 BPL *0356 038C 4C AE ft? JMP 

035E 60 RTS 038F 20 73 00 JSR 

*03S1 
*0673 
MS55 
*038F 
tt*52 
$ 0 3 5 1 

* 0 2 

*7B 
*02ft7,X 
* ? A 

»3A 
*08A9,X 
*39 
*02AA ,X 
$132 

*00?3 
®A7AE 
*0073 

0 3 9 2 

0395 
0399 
0 3 9 f t 

039C 
039E 
<53A1 
©3A3 
0 3 A 4 

03A5 
03A6 
03A7 
03A8 
03AB 
03AO 
03B0 
03B2 
03B5 
03B7 
03BA 
03BC 
03BD 
03BE 

30 73 00 
20 9E AD 
A5 61 
FC 05 
C6 02 
4C 40 A9 
A6 02 
CA 
8A 

0A 

Aft 
BO ft7 0 2 

85 7B 
BD ft8 02 
85 7ft 
BD ft9 02 
85 3ft 
BO Aft 02 
85 39 
6 8 

68 
4C E4 ft7 

JSR 
JSR 
LDA 
BEO 
DEC 
J f f » 

LDX 
DEX 
TXA 
ASL 
ftSL 
TAX 
LDA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 
PLA 
PLA 
J MP 

* 0 0 7 3 

*AD9E 
* 6 1 

*03A1 
* 0 2 

*A940 
* 0 2 

*02A7,X 
*7B 
S02A8,X 
*7A 
S02A9 ,X 
*3ft 
*0SflA,X 
*39 

*A7E4 

Location 
033C-035E 
035F-0361 

0363-036C 

036E-038C 

Explanation 
This is the initialisation. 
See if & character and exit 
to CHRGOT in Rom If not 
found. 
Get next character from the 
text and if it is a U then 
branch forward to S038F — 
if it is not an R then branch 
back to Goto CHRGOT in 
Rom — where a syntax 
error will be generated. 
Get the contents of the 
'Loop counter' which has 
been initialised to zero in 

038F-039E 

lines S034D-S034E. 
Multiply by four to provide 
an offset and then put into 
the X register. 
The characters & and then 
U have been identified so 
bump the text pointers by 
two (past U and :) and then 
access a Rom routine to 
input and evaluate the 
'truth' of a condition If the 
statement is 'true' then $61 
is non-zero so the loop 
counter is decremented 
and an exit made lo Rom. 

If "false" i.e. zero then a 
branch is mae to S03A1. 

03A103C0 Get the loop counter in A. 
decrement it and then 
multiply by four, putting It 
in an offset to restore the 
line number and text 
pointer bytes previously 

' * put on the temporary stack. 
Then pull two bytes off the 
normal stack and 'throw 
them away' before 
accessing a routine in Rom 
to execute a statement 
within a line. mm 
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Keith Suddick with a 
program for the CBM-64 
which will allow easy 
reading, writ ing and 
alteration of disc blocks. 

§ 

ANY M OWNERS who use a 1541 disc drive 

may well have gone through the trauma o f 

having it turn six weeks' worth o f their latest 

masterpiece into the kind o f garbage ihat 

makes random numbers look sensible. 

Fear not — as many users may know, this is 

quite often caused by an error in only one o f 

the many blocks that may be used by the disc 

drive to store the file. In many cases it is quite 

easy to fix these errors — i f not quite so easy to 

trace them in the first place. 

Consider the way in which the 1541 stores 

files on a disc, take the most common type — a 

program file. First o f all, the file has to have 

an entry in the directory. Th is directory entry 

contains details o f the name, type and length 

o f the file and the track and sector numbers o f 

the block on which the actual file starts. 

Each block on the disc is 256 bytes long and 

the details o f the formats arc given in the user 

manual for the disc drive. Briefly, however, in 

each block the first two bytes, or links, point 

to the next block in the file and the following 

254 bytes arc data in the file itself. The last 

block in a file is marked by links that are 

invalid track and sector numbers . 

When an error occurs on a disc it can 

corrupt a file in several ways. The error may 

occur in the data part o f the file, changing a 

character or keyword in a program for 

example. Another type o f error could occur i f 

the links from one- block become corrupted 

and point to an incorrect block as the next in 

the file. 

In both cases the error needs to be found — 

this may involve careful examination o f the 

file as stored on the disc. Once the error is 

identified, attempts can be made to correct it, 

in the case o f corrupted links this may involve 

searching areas o f the disc for pieces o f the file 

and then l inking them back together. It is not 

always possible to recover the whole o f a file 

but unless the error is compounded by exten-

sive writ ing to the disc aftc the error occurs, 

then perhaps only one or two blocks will be 

lost. 

The details o f detection and remedy o f such 

errors on a disc is beyond this article and is 

more related to experience and even reason-

able guess-work than a set o f rules, but the 

manuals and reference guides provide all the 

information on how things are supposed to be 

stored on the disc and comparison with this 

should highl ight the corruption. 

F ind ing the error wil l probably mean care-

ful inspection o f the data on the disc and then 

some alterations to correct it. Th is is where 

the program Trax becomes useful. 

A l though the 1541 allows the use o f random 

files, through which it is possible to access any 

block on the disc in any order, a program is 

needed to make use o f this. Wh i l e a s imple 

program may suffice to deal with a particular 

situation, Trax is a more general program 

which allows easy reading, writ ing and 

alteration o f disc blocks as well as al lowing the 

use o f the 1541's built in D O S commands . 

When the program is runn ing it wi l l 

attempt to identify the disc that you want to 

work on. It docs this by loading in the 

directory header and block allocation map 

from track 18, sector 0 and examining it — 

although the B A M is not used. Du r i ng 

execution various things are displayed on the 

screen in several " w i n d o w s " . 

The track and sector numbers o f the block 

currently in the computer 's memory arc 

shown along with the track and sector 

numbers to which the current block is linked 

or points to. A long the bottom o f the screen 

the disk name, I D and operating system 

version are shown and below this the error 

channel form the disc drive is shown. 

The largest o f the windows on the screen is 

used to display the actual contents o f the block 

in memory. There is a choice o f either hexa-

decimal or A S C I I displays, a l though editing 

can only be done hexadecimal mode. Because 

o f the size o f a block — 256 bytes — only one 

ha l f o f the block is displayed at any one t ime, 

in the bottom right hand corner o f the screen 

is an indicator showing whether the display is 

the top or bottom ha l f o f the block, the bytes 

are also numbered in groups o f eight. Final ly, 

the top lines o f the screen arc used for com-

municat ions with the program — prompts will 

appear here along with any responses that you 

may type. 

In the case o f a hard copy version o f the 

display, both the hexadecimal and A S C I I data 

is printed along wi th the track, sector, name, 

etc. 

The commands provided by Trax are all 

invoked by single keys to make edit ing easier, 

a l though as a precaution commands that move 

data to and from the disc are obtained via the 

control key — Ctr l . 

The commands may be summarised: 

Ctrl R: Read a spec i f ied b lock from the 

disc Into memory, 
Ctrl W:Write the data in memory to the 

spec i f ied b lock on the d isc . 

Crtl U: Upda te the current b lock o n the 

disc with the data in memory. 
Ctrl F: Follow the links from the current 

block and read the next block If 
possible. 

Ctrt P: Print the current block contents on 
a printer. 

Ctrl Q: Quit the program. 
(continued on next page) 
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(continued from previous page) 
*: Switch between ASCII and 

•
hexadecimal display modes. 

: Switch page to display other half of 
block. 
Send following DOS command to 
disc drive. 
In addition the cursor keys and the 
Home key may be used to move 
around the block display to edit the 
data. 

Note that all numbers are in hex including 

the track and sector numbers typed as 

responses to read and write commands 

although leading zeros may be omitted. The 

only exception to this is the error channel 

which shows numbers in decimal in line with 

the disc manual which gives more details on 

error conditions. D O S commands are sent to 

the disc drive exactly as typed, so the normal 

syntax applies. In addition, entering just 

return when asked for a track or sector 

number will substitute the current value and 

pressing the C l . R key — Shift Home — 

during a response will cancel the command. 

Program breakdown. 
0-90: 

100-180: 

200-260: 

300-360: 

400-499: 

500-590: 
600-630: 
700-760: 

Initialisation. 
Main input loop. Edit block if 
requested and check for 
valid commands. 
Get track and sector 
numbers for read and write 
commands. 
Produce printed copy of 
current block. 
Move "cursor" around block 
display. 
Execute commands. 
Display block on screen. 
Convert to and from 

The program is relatively straightforward to 

type in; the Commodore control codes arc as 

usual. The only exception is line 50 where the 

reverse characters u,w,f,r,p and x inside the 

quotes arc obtained by pressing Ctrl and the 

given letter key whilst in quotes mode. 

Don't forget to save a copy of the program 

before trying to use it and I strongly recom-

mend testing it out with a blank but formatted 

disc to ensure the program is correct. 

For anyone who doesn't want to type the 

program in I can supply tape copies for £2.00, 

write to: Keith Suddick, 6 Ravel Court , 

Jarrow, Tync and Wear, NE32 3BW. 

Place the required disc in the drive and run 

the program. Pressing return when asked will 

result in the program reading in track 18 

sector 0 — the directory header, and getting 

from this data the name, id and operating 

system version of the disc. The first page of 

the block will be displayed along with the 

links and error channel. When the command 

prompt appears at the top o f the screen you 

can either enter one of the commands listed 

hex/decimal. 
800-899: Read specified block from 

the disc, update current 
track and sector values and 
set links to next block. 

900-999: Write current block data to 
specified block on disc. 

1000-1020: Read and display error 
channel from disc drive. 

2000-2150: Draw screen "windows". 
2200-2300: Attempted to identify disc — 

read track 18 ($12) sector 0. 
2400-2550: Error messages for 

unreadable dtcs. 
3000-3070: Input a string subroutine. 

above or use the cursor keys to move the 

"cursor" around the block. 

I f you want to change a byte in a block then 

simply put the cursor on that byte and type 

the new value — remember the values are 

shown in hexadecimal — you will see the byte 

change and although it will have been altered 

in memory the change is not sent to the disc 

until either an Update command is used to 

rewrite the current block or a Write command 

ius used to place the data in any block on the 

disc. Note that should you change either of 

the first two bytes in a block — the links, then 

the link display will change accordingly and 

any Follow commands will use the new values 

even i f the block has not been written to the 

disc. 

The first directory block is linked to track 

18 sector 1 which is the start o f the file entries 

and you can follow this link from the directory 

header by using the Follow command. The 

first files in the directory will be in this block 

and i f you switch the display to ASCI I using * 

you will be able to see the file names more 

easily although you must change back to hex 

to be able to edit the block. 

Since only half o f the block is displayed at 

any time you can see the other half by using 

the ^ to change the display. 

I f you find the file you want in the directory 

then this entry will tell you where the actual 

file starts and you can then get the first block 

of the file using the Read command and then 

follow the rest o f the file — note that Follow 

will not work from the directory entry as this 

will link to the next directory block. 
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It's the year 2085. Only a handful of pi 
System. In a final desperate bid for SL 
on Earth to transport survivors to new 
its power; crystals which are only abi 
second moon lo. A moonbase establi 

'consla/it attack by aliens from Jupite 
to escort the men and their precious < 
the surface of lo to the.Oropzone whe 
located. You a re'equipped "with the la! 
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m m u m m mi e t n 

Super s 

Scrolling high sp 
Exploding volcanoes 
Ultra fast action 

D P N 

U.S. GOLD Ltd., Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B74LY. 
Telephone: 021-359 3020. Telex: 337268. 

THE FUTURE OF MANKIND IS IN YOUR HANDS! 
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Nalin Sharma continues 
his epic for the CBM-64. 

HERE IS a reminder o f the loading and game 

instructions for Space Junk . 

Insert casscttc, press Shift and Run/Stop 

and start your casscttc rccordcr. Loading time 

is about two minutes. Put your joystick into 

Port 2. 

Can you retrieve all 32 satellites by master-

ing control o f your ship, which can move up, 

down , left and right and can also fire bullets? 

However , beware o f the four yellow junkies 

which patrol the skies. Unless you can work 

out how to dcsiroy them you're in trouble! To 

help you there's a radar at the top of the 

scrcen which wil l p inpoint the junkies and 

any miscellaneous junk which appears from 

t ime to t ime and can be retrieved for bonus 

points. 

After every two sheets you' l l get an extra 

life and an attempt at the challenge stage. 

Here you have 99 units o f t ime to turn the 

four junkies into stormer — i f you succccd 

you' l l get 8000 points! Below your score is 

shown ihc number o f satellites left to collect, 

together wi th the number o f lives left. 

Pressing F7 wil l freeze the game and 

pressing the Space-Bar wil l restart it. Tape 

copies o f the program arc available for £3.25 

from Na l i n Sharma , 35 Kitchener Road, 

Wa l thamstow, London E17 4LJ . 
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Available on Telsoft. 
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• 

To be continued. 
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software that' 
hard to beat. 

' o 

TASWORD TWO 
The Word Processor * 

"If you have been looking for a word 
processor, then look no further" 

CRASH June 1984 
"The number of on-screen prompts, 
together with the excellent manual, make it 
ideal - even for an absolute beginner," 

PERSONAL COMPUTER WORLD 
September 1983 

"Without doubt, the best utility I have 
reviewed for the Spectrum " 

HOME COMPUTING WEEKLY April 1984 
TASWORD TWO ZX 48K Spectrum £13.90 

TASWORD MSX 
The Word Processor 

The Tasman Word Processor for MSX 
microcomputers. 
All the features of the Spectrum version. 
TAS WORD MSX MSXCompuffS £13.90 

TASCOPY 
The Screen Copier 

Screen copy software for Spectrum with 
Interface 1 and Amstrad CPC 464. Print high 
resolution screen copies (in a choice of 
sizes), and also large 'shaded' copies with 
different dot densities for the various 
screen colours. Tascopy supports all eight 
pin dot matrix printers with Epson type 
control codes, e.g. Epson RX-80 and FX-80, 
Shinwa CP-80, Mannesmann Tally MT-80. 
Star DMP 510/515, Brother HR5, and also 
Amstrad DMP 1 with the CPC 464 
TASCOPY ZX Spectrum £9.90 
TASCOPY 464 Amstrad CP 464 £9.90 

TASWORD 464 
The Word Processor 

The Amstrad implementation of Tasword 
Two plus many extra features. 
TASWORD 464 Amstrad CPC 464 £19.95 

TASMERGE 
The Mail Merger 

Transfer data from MASTERFILE to 
TASWORD TWO! Letters and forms typed 
on TASWORD TWO can be printeo with 
addresses and data taken from 
MASTERFILE. The mail merge facility allows, 
for example, multiple copies of a letter to be 
printed, each containing a different name 
and address taken from your MASTERFILE 
data. To use TASMERGE you must have one 
or more microdrives as well as TASWORD 
TWO and MASTERFILE by Campbell 
Systems, (version 9 or lateii 

TASMERGE ZX 48K Spectrum £10.90 

TASPRINT 
The Style Writer 

A must for dot-matrix printer owners! Print 
your program output and listings in a choice 
of five impressive print styles. TASPRINT 
utilises the graphics capabilities of dot-
matrix printers to form, with a double pass 
of the printhead, output in a range of five 
fonts varying from the futuristic DATARUN 
to the hand-writing style of PALACE SCRIPT 
TASPRINT drives all dot-matrix printers with 
bit image graphics capabilities and can be 

used to print TASWORD text files TASPRINT 
gives your output originality and stylet 
TASPRINT ZX 48K Spectrum £9.90 
TASPRINT Amstrad CPC 464 £9.90 

TASWIDE 
The Screcn Stretcher 

With this machine code utility you can write 
your own Basic programs that will, with 
normal PRINT statements, print onto the 
screen in the compact lettering used by 
TASWORD TWO With TASWIDE you can 
double the information shown on the 
screen! 
TASWIDE ZX 48K Spectrum £5.50 

TASMAN PRINTER INTERFACE 
Plug into your Spectrum and drive any 
printer fitted with the Centronics standard 
parallel interface. Supplied complete with 
ribbon cable and driving software. The user 
changeable interface software makes it 
easy to send control codes to your printer 
using the method so successfully pioneered 
with TASWORD TWO. The cassette also 
contains fast machine code high resolution 
full width SCREEN COPY SOFTWARE for 
Epson, Mannesmann Tally, Seikosha, 
Shinwa. Star, and Tandy Colour Graphic (in 
colour!) printers. Compatible with 
microdrives and ZX Interface 1 

PRICE £39.90 

TASMAN SOFTWARE 
All price* include VAT and pott and packaging 

Telephone orders Leeds (OS32) 438301 

• Available f rom larger branches of Boots 

Z D C 3 

: s o f t w a r e : 
Springfield House, Hyde Terrace, Leeds LS2 9LN. Tel: (0532) 438301 

If you do not want to cut this magazine just wri te 
your order and pot t to : 
TASMAN SOFTWARE, dept YC. Springfield 
House. Hyde Terrace. Leeds LS2 91N 
l enclose a cheque ? O made payable to Tasman 
Software Ltd. OR charge my ACCESS number 

COMPUTER IT IM PfilCt 

NAME 

ADDRESS 

VtSA 

Ousi 3e Europe add f 1 for each item 
airmail £- TOTAL £ 
Sendme the FREE Tasman brochure .—, 
describing your products lick here I I 
1 would like to know more about your 
programs for : 
ZX Spectrum Q MSX Q Amrtrad CPC 464 Q 
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Did you know that 
• the business micro market is worth £620m per year 

• almost 80% of business micros are sold through dealers 

• only Micro Business magazine reaches those dealers 

• if you're launching a new product, it can be advertised on the front cover of Micro Business 

So if Micro Business isn't on your media schedule yet, call Ken Walford on 01-6613139, today. 

.micro business 



TOP* 
TIPS 
MEMORY LOOK 
To enable the contents of 
the memory holding a Basic 
program to be examined I 
have written the following 
utility which uses line 
n u m b e r s f r o m 9 0 0 0 
onwards. This allows it to be 
added to the end of existing 
programs using Merge "" 
instead of Load "". 

Once installed the direct 
command Go To 9000 
should be used to execute 
the routine. The screen is 
filled with the memory loca-
tions, the corresponding 
contents in decimal and 
where applicable the ASCII 
character or keyword. 

The "scroll?" prompt 
appears after each screen 
fill and allows you to stop by 
pressing key N. 
Alan Pratt 

C l t i M n t ' i ' . c' i 
, „ . - - . „ _ . . —> i i-

40 TO M l * 
Mte . r r.eet' I 
M J f I* til) T-tN 40 T0 M M 
»0»i ir -nth M TO 
m e !» * >« ' - t i »!>.t i . • L " > * » C t a t n : t I T T T K I , 

T<t»x M iit-r i • 

IF i n HINT c u t i » CnB» c 
MAC i eeiiiT 
I IM .(T 1(1.1 »0 TO M H 

coiht i p. case <«« ttr.« 
Mic i . i - i -i* > ••((• n i t ; 
•sitr •»•» 
<11; MjKT t - l u t l t ;|M 

MM - f 111.1 t«T I <>Ctl liCEC » 
n i i CRIMT j HdCCC e HI . 9' »»*«t • t 
ESS* -I- T.T.I JO TO »I*E 
L ! « | ( R * P P 
« * ' D U L M ' • « . J 1 1 

» B ; n t I 
i l M roe - .1 .) TO i -s 

mis t ite- • 
j^se itSluT „er , „ , ; JO TO 

HEXDEC/DEC-HEX 
This is a machine-code 
program which is for the 
C B M 64 a n d r e a d i l y 
converts either hexadecimal 
to decimal or decimal to 
hexadecimal. 

To do this you simply 
type the following: 
for dec/hex 
SYS 40152, (dec ima l 

number) 
for hex/dec 
SYS 4 9 2 4 2 V " (hexadecimal 
number) 
Gary Taylor 

«f» >*.-Wt l HC 
3<mi« art>-4«i32ic-« 
•Of.1l KM' At If * o r>* N EMO 
'-MM rote ftOt»C, AlC-C. 11 OOTO Ml 
•aa 

cata 53.7a;, IT; 
.32,247. TA;.L F«. 152,72,72,1 F; 
.71 

DATA l*V.34,32,2l«.;99,l»4 
t « 7 , 1 * 4 . 3 2 , 3 . ' , 

z* 
3 0ATA (42, I H , J I . * J , | » 2 , » I , 

24,L«T, 1*4 , I I«A,41 , TFT,2«,IES. 
4® 
•mm'm DATA ,541, si 
,?I»NR35.»FC,2 •>«,;: 4,234, J : , n r . , « 
• « « • OA » -TH,V),41, 19,144,2 . ia 

;.,«,••».32,6i, i«s, ic, i*. i«, ta 
&ATA 132.33.32.*L,1*7,1*1, 

3S, 133, )2,1IU,» , . '» ! ,36.24C 

-.•I DO DATA J.7*,B,I7S,32,73. 
I 33.34.32.7:.l»3.163,14,I**,IS 
•Oil* t-ATA 32,2«3, !•», 7»,1 I*, (64 
.234,234,.I 

BBC FILL- IN 
• 1 have owned my B B C Model 

B computer for over eight 

m o n t h s a n d h a v e n o t 

experienced any problems with 

it unti l now. I discovered the 

problem when I accidentally 

used a recently-obtained " f i l l " 

routine on a screen full of text. 

When the routine encounters the 

text, the computer locks up , and 

I have to resort to the Break key, 

or it produces a variety of very 

strange error messages, depend-

ing on which graphic mode it is 

used in. The " f i l l " routine uses 

the Point c o m m a n d and it is the 

l i n e s w h i c h c o n t a c t t h i s 

c o m m a n d which produce the 

error messages. To start the 

routine, I used the c o m m a n d 

Procfill (500,500). 1 would be 

pleased if you could tell me if the 

fault is in the p rog ramming , if it 

is a universal fault in all PS 1.2's 

or if it is just my computer at 

fault. Here is the offending 

program: 

10 DEFPROCFILL ( X % . Y % ) 
20 CLEAR 
3 0 X = X V Y = Y % 

40 I f POINT (X,Y) = 0 THEN PLOT 
69.X %,Y% 

50 IF POINT ((X + 4>,Y) = 0 THEN 
PROCFILL «X + 4),Y) 

60 IF POINT (X,(Y + 4» = 0 THEN 
PROCFILL <X.<Y + 4» 

70 IF POINT ((X 4),Y) = 0 THEN 
PROCFILL ((X-4) ,Y) 

80 IF POINT (X,(Y - 4|) = 0 THEN 
PROCFILL (X,(Y - 4)) 

Darren Powell, 
Thornt, 
Domauer. 

THE I'KOBUVM lies in the program, 

not in the operating system or your 

computer. For a start, you should not 

use Cleat within a procedure as this 

strips the return address for exiting 

the procedure from the stack, so it 

can return to almost anywhere in the 

program. 

The BBC Micro generates mean-

ingless tandom error messages under 

certain circumstances, so the content 

of the messages you have generated is 

irrelevant. Your routine, even 

without the Clear, is probably the 

least sophisticated " f i l l " routine 

possible. As it is recursive, it is also 

very, very memory-hungry. 

It probably consumes around b0 

bytes every time it calls itself. When 

you try to " f i l l " on a page of text, 

more than half the screen is blank, so 

the number of self-calls will be huge, 

giving rise to the problems you've 

experienced. I suggest you delete the 

Clear, and only use your routine for 

filling relatively small shapes. 

C O L O U R E D M A N 
• I have an Amstrad computer 

and am presently writ ing a 

program in Mode I . 1 want to 

Do you have a 
problem related to your 

micro? Tim Hartnell will do his 
best to help. Please include only one 

question per letter and mark it 
"Response Frame". Alternatively, 

perhaps you have an idea you'd like 
to pass on to others. Why not write 

to us with your top tips? 
include a figure of a m a n , made 

up of five user-defined graphic 

shapes. However, I want to mix 

colours with in par t icu lar defined 

graphics and cannot figure out 

how to do thin. Can it be done? 

M Smith, 
Stoke-on-Trent. 

MODE I, AS you know, gives four 

colours but there is no way in Basic 

which I can discover which will 

allow more than one colour to be 

used for a user-defined graphic. 

Although this would doubtless 

produce a program which ran more 

slowly, you could user Line and 

Draw to construct your figure as 

these do allow you to do colour 

changes. 

W H I C H M O D E M ? 
• I am looking for he lp on the 

subject o f m o d e m * for the 

Electron. 1 am interested in 

buying one, but am not sure 

which are avai lable. 

Richard Rennie, 
West Calder, 
IVeil Lothian. 

I HAVt BhtN unable lo locate any 

modems made specifically for the 

Electron. I f you get an RS-423 

interface for your Electron, you will 

then be able to hook your computer 

to any modem made for the BBC. In 

fact, with this interface, you'll 

probably be able to use any standard 

1200 baud modem. 

C B M - 6 4 S O U N D 
• In a recent edition o f V'our 

Computer magaz ine 1 saw an 

advertisement for a "d ig i t a l 

sound s a m p l e r " for the ZX 

Spectrum. I own a C o m m o d o r e 

64, and wonder if there arc 

s imi lar products avai lable for it? 

Stewart Sadler, * 
Toilet bury. 

VC'tm.t I have not been able to track 

down i sound sampler as such, I've 

discovered that many of (he music 

synthesiser programs available for 

the 64 give you the capability of 

generating many non-musical 

sounds. The Commodore Music 
Maker, which you might have seen, 

includes a small keyboard which 

actually sits on the Commodore's 

keys, and comes with driver 

software. If you want to generate 

speech, the cassette program from an 

American company, Big-Mouth, is 

available. There is also the plug-in 

speech module from Commodore 

called Magic I 'fue 

VIC DISC DRIVE 
• I a m a Vic-20 owner, and after 

a couple of years* comput ing 1 

now wish to invest in a disc 

drive. The obvious choice is the 

Commodo re drive, but this is 

fairly expensive. 

Andrew McFarbne, 
Shef/ield. 

Till-1 AMI ST route to follow is to buy 

an RS-232 interlace for your Vic-20, 

which will give you the ability to 

choose from a very wide range of disc 

drives — and, incidentally, other 

peripherals as well. 

A M S T R A D C O L O U R 
H 1 a m considering buying an 

Amst rad CPC-4S4. However , 

there is one thing I have not been 

able to find out f rom the articles 

which have been printed on it. If 

I buy a green-screen moni tor 

version, can I p lug the computer 

into a colour television? If 1 can, 

will it produce a colour picture, 

or is the " co l ou r c i rcu i t ry" only 

p r o v i d e d w i t h t he c o l o u r 

version? 

Anthony Hodgton, 
Sunderland. 

.THERE IS only one type of Amstrad 

machine, in terms of its ability to 

produce a colour picture. The only 

difference is in the monitoi provided 

with the one you buy. You cannot 

connect the CPC-464 up directly to a 

colour television. However, Amstrad 

make a modulator, costing around 

£30, for this purpose. 
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RSD Connections Ltd AT LAST 
A 16K RAM PACK FOR 

YOUR C16 
"It 's now available, the Vixen 16". 

A 16K Ram Pack for your Commodore C 6. 
You c a n n o w m a k e full u s e of C 1 6 ' s s upe r b g raph i cs 

faci l i t ies by a d d i n g a full 1 6 3 8 4 by tes of extra R a m , all 

ava i lab le tor u se by Basic, or prepare your c o m p u t e r t o 

a c cep t t he bigger a nd better p r o g r a m m e s that will 

na tura l ly f o l l ow . The pack is s impl ic i ty in itself t o use , 

just p lug it i n to t he rear por t . N o extra leads or p o w e r 

supp ly required. N o o pen i n g u p your c o m p u t e r . 

I t 's a barga in a t £34 .95 s end n o w to. S t o n e c h i p 

Electronics Ltd . , Uni t 9, Brook Industr ia l Es ta te , Dead-

brook Lane , A l de rsho t . H a n t s G U 1 2 4 X B Tel: 0 2 5 2 

3 3 3 3 6 1 . Reg is tered No: 1 6 1 9 0 0 9 

Please send m e a box of V ixen 16 R a m Pack , price 

inc lus ive of V A T , pos t a n d p ack i ng for U K del iveries 

(overseas a dd 1 5 o /o ) . 

NAME 

ADDRESS 

Access Card No 

I enclose cheque/PO for £ 

Please allow up to 28 days for delivery• 

w m i D u & m m ? 
. f f i c e u m m m R ! 

PKAeriCAl>! PGCIPCS foe rouGuffSTYie 
rust? 

A<3L>fTEO tXACrt*TO YOU' 
<XMBt£T£! 2O£$£TT€Sfil02A XO PfC/f* 
BOO*' WITH U&TD THt -MINUTE 
HtAtfH j SUMMING frCTS ^ « 

P t e ^ ^ . ^ ^ u n o n 
. ^ B B ' 0 -

T i m t o r x n c x J O " 

V̂iSSSSŜ  
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Listing 1. 
i s D E S T O M 2 0 F O R J=D .AH I " T 

D u s e " o " - i h c n t t> P O K E J , t N 
EXT * 

3 0 OAT f-t 0 . 4 ) 0 , ? . l ! , l » , i * , i J 0 . 
O , 0 , 3 5 a , S 3 5 . 0 , 0 . 0 . 3 4 . 2 4 , 2 4 3 0 3 4 
, 9 4 , 3 * 

3® D A T A B . B A ' . I I ' L 2 4 0 . 9 6 . 2 4 , 2 4 
. 2 4 . 5 6 . 2 4 0 . 2 2 4 , 0 , 0 . O 2 4 , 2 4 . S B 
> 1 5 , 7 , 0 , © , O 

40 6ft TA 169,365, 189 ,60.24, l ' j a, 
356 153 . 231 , 66, 242 ,255, 255 . 342 . 6 
6 ,331.0 .0 ,0 .24.24.0 ,0 .0 

S O O R t A 2 5 1 , 6 6 , 7 9 , 3 5 9 , 3 5 5 , 7 9 , 6 
6 , 2 3 1 , 1 5 3 , 2 5 5 , 1 5 3 , 2 4 . 6 0 , 1 6 9 , 2 5 5 
1 8 9 , 1 3 7 , 8 2 , 8 5 , 6 3 . 1 8 9 , 9 4 , 4 2 . 2 0 1 . 2 
4 , 2 4 . 2 5 5 , 2 9 5 , 2 4 . 2 4 , 2 4 , 2 4 

S 5 D A T A 1 2 b , 1 9 5 . 1 5 5 . 1 5 0 , 1 5 3 • 1 6 
5 , 1 9 9 , 1 2 6 

6 0 D A T A . 2 , - 1 0 . 6 0 , 6 , . 3 , . - 1 0 , . S , 
B , . 3 , - 1 0 , 5 0 , 5 , . 2 , - 1 0 , . 5 . 3 

6 5 D A T A . 2 , - 1 0 , 5 0 , 5 , . 2 , - L O . . 1 8 
, -1 , . I S . O , . 1 5 , 1 , . 1 5 , - 3 . . 1 5 . 1 . . 
I S . - 3 , 1 , - 5 

6 0 O R T H . 4 , B . 5 0 . 1 . . 4 , - 5 , , 2 . 4 , 5 
0 , 1 , . 2 , 4 , 5 0 , 1 , . 2 , 4 5 P l , . 2 . * , . l , 
2, . 3 , 0 , 1 , 1 

9 0 OhT h . l , - t » , . l , 5 , . 3, 4 . 
, .3 , 4 , . 7 , -5, . 7 . 4 , 1 , 5 

1 9 0 L C T h i - 0 
2 0 0 L C T u . l L E T l » - 3 L E T h . 2 

L C T S « 0 
205 F O R a - 5 0 f e T O 3 0 O J I C P l t > 0 
2 1 0 L E T P « 0 C O S U B 10WV5 P R I N T 
• 1 , " S C O R E : " , i , T n B 1 6 , " H I G H 

' a i l L E T f mm P R I N T AT 7,23. T U C 
L " , f , A T 1 2 , 2 3 . " L I U E 5 

2 1 2 P R I N T AT 9 , 9 , I N K 7 . , A T 
9 . 1 2 , B R I G H T 1 , I N K 2 . "F* 

2 1 3 L C T J - f t L C T I - 5 L C T 1 1 - 9 
2 1 4 R E S T O R E 6 0 L C T r • I N T I R N O * 

15 J F O R 4 - 1 T O 1 6 R E A D b , c I T 
b - 5 0 T H E N P H U S f . C O O T O 2 1 6 
3 1 5 B C C P b , C » r 
2 1 6 NCXT 4 L E T t i »© L E I X = 9 . 

L C T J > x L C T x r > 1 2 L C T Ui = * R R 
N O D H I z c 

3 2 0 L C T : h 3 l 5 2 L C T t U k L E T y 
1 -V L C T X f l . n f L E T y r l > y i I F 
NOT t T M t N G O TO 3 5 0 

3 2 5 L E T <a ̂  I L E T > * < I N r . £ V | 
3 3 0 I F y j O A N D y < 1 3 T H E N LCT X • 

X i 2 t l i i 9 ftND t ( • > ' OR x i l l h l i D 
X <20 OMD * » • •<>" > -a » I* > 12 ANL' J* » 
" 1 " O R X > 1 ftMD I < 1 0 P H D J » " u I 

I F X < J X 1 T H E N L C T C h : C h M - X l L 
CT l = l H a i = " i " l - U » > " g " l 
240 I F X > 9 FTNL1 X I 1 2 T H E N LCT VI -

Y + 2 » ( U < 9 A N D O R U > 1 1 R N U 
y<20 A N D a » « I > ' ) - I I l y 1 2 hml J * = 
" I " O R TF.-L A N D V < 1 0 HUD « » O " > 

I F y o y ) T H E N L E T o > i ( l . > 2 H y - y l 
< L E T T - «. • < 4 * " i "> - <<•- "o 1 

3 1 0 LET t - U S R 3 3 6 4 6 
3 2 0 I F 4 - 6 T H E N I FT 1 > i r5 L E T 

l t > t , . l 6 f H . 0 0 ^ . 0 I F I , . l 7 9 
THEN O O TO 5 1 0 

3 3 0 I F 4 - 9 T H E N L C T I = =, <-50 6 C E 
P . 1 , 2 0 

3 4 0 P R I N T 0 1 , AT 1 , 7 , J 
3 5 0 I F l a i r R N O y = y r THEN G O T O 
1 1 0 0 
3 6 0 L E T c h t 1 5 2 I F R N D t h o l T H E 

N C O T O 4 5 © 
3 6 C LCT t I 1 i U ( 1 1 l > 
3 0 5 I F I < 1 1 R N O o . l l O R f T H E N 

LCT f . M O T p O O TO 4 5 J 
3 0 0 I F i i f ) 9 U N O y r < 1 2 T H E N L E T 

* f « f t 3 H » r < ) A N D 4 - 1 OR t f M l ft 
NO X , L I E A N D 1 - - K - 2 » ( x f M 2 R N O 
* = I OR x r > I NRIT XI-<10 AND J- D 

I F x r o x r i T H E N L E T T H U M X R 
I t . C T I U I U 4 

4 0 0 I F x< > 9 R N O < 1 3 I H t H l e t Rr i y i » a » < u > . O R N O 4 * 1 O R y r i l ) « 
O yr <20 AND j r - l i - J i im i 12 fiML-

4 - 1 O R y r ; 1 MOD w < n l l D H 
I F y i' < > y <' 1 T H E N LCT < h <r, . 2 . < y i ' 

- y r l ) L E T 1 1 — 1 1 * 4 
4 5 0 LCT J - U S R 3 4 0 1 1 It NOT 4 ft 

NO R N D J . 9 3 T H E N L E T <j j B 
5 0 P GO T O 3 2 0 
5 1 0 F O R 4 = 0 TO 1 0 O NE . IT 4 . L C T 
I f . I c >1 NEXT • L E T h « h t h 
5 2 0 B O R D E R 1 P A P E R 7 C L S P R 

I N T AT 5 , 9 , I N K 0 , F L A S H 1 , " U C L 
L D O N E " , R T 8 . 6 , " B O N U S , 2 5 0 » I 
• / « , " P O I N T S " 

5 3 0 L C T . . - S + 3 5 0 * I d . 4 R E 1 T O R E B 
0 T O R 4 - 1 T O 3 1 R E A D I f b 
• 5 0 T H E N P A U S E t C O T O 5 5 0 

5 4 0 B E E P b . C » r 
5 5 0 NCXT J P R I N T 111 K L A S M 1 , " 

P R E S S A N Y K E Y TO C O N T I N U E 
5 5 5 I F 1 N H C Y » < » " - T H I N C O T O 5 5 

S 
S 5 7 I F I N K K V I * " " T H E N C O T O 5 6 7 
5 6 0 C O T O 3 0 5 

1 0 0 0 BORC .BR 0 P A P E R 0 C L S Af t 
I N T U 3 R 2 3 7 0 O I N K 4 
1 0 1 5 P R I N T I N K O . A T 1 0 , 0 . , . , P R 
I N T R T 0 , 1 0 , ' — , AT 2 1 , 1 0 , , A 
T 1 0 , 0 ( • , f l r r 1 0 , 2 1 , " I 1 " , AT 1 

1 0 3 0 F O R 4 - 0 T O 1 0 S T E P 3 P R I N T 
RT 4 , 4 , " r " . R T 4 . 2 1 - 4 ; " * - F O R b 

=a + i T o 9 P i ^ i t r r RT a . a i b , —• . A 
T a . b , " — " , A T b , " I AT fe,2l 4 , " 
I " : NCXT b 
1 0 4 0 P R I N T AT 2 1 - 4 , 4 , ' v , RT 2 1 - 4 
, 3 1 J , ' F O R b • 1 2 T O 3 0 - 1 P R I 
NT AT 2 1 - 4 . b , " — " . A T 2 1 - 4 . 2 1 - b . " — 
" , AT b , 4 , " I A T b . 2 1 - 4 , ) N E X T 

b N C X T j 
1 0 * 5 I N K 7 P R I N T AT 2 , 2 3 . L E U E L 
: " ; I c 
1 0 5 l 3 R E T U R N 
1 1 0 0 P R I N T RT y , x ; F L R S H i , B R I G 
HT 1 , I N K 2 , P R P E R 6 , ' • * I F U J P 

2 3 6 0 7 T H E N L E T 11 ALL 1 
1 1 0 5 D A T A . 6 , ® . 6 , 0 , . 1 . 0 , . 6 , 0 , . 5 
, 3 . . 1 . 3 . . 3 , 2 , . a , 0 , . 3 3 . . 3 , - 1 . 1 . 0 
1 1 1 0 I F U TMEM C O TO S 1 0 
1 1 3 0 B O R O C R 3 P R I N T I N K 2 - AT Y , 
X ; " T " R E S T O R E 1 1 0 5 F O R J ^ l T O 
I I R E A D b , c B E E P b . »• N E X T 4 
1 1 3 5 I F i > h i THEN L C T K j t s P R I N 
T B l , F L A 5 H 1 , I N K 7 , P A P E R O , RfT 

1 , 3 1 ; h • 
1 1 3 0 B O R D E R 0 P R I N T RT 1 7 , 3 3 . F 
L A S H 1 , " P R E S S A N Y " , A T 1 8 . 2 3 . K E 
Y F O R , AT 1 9 , 2 3 . " 
3 0 , 2 3 , " C A H E 

SOFTWi 
Programs for Software File 
should be fairly compact 
and sent on a cassette. 
Please include clear 
instructions and say what 
computer it's for. We pay 
between £6 and £36 for programs published. 
They must be double-checked and submitted 
to Your Computer exclusively. 

Dodgems 
Julian Wood, 
Downham Market, 
Norfolk. 

YOU CONTROL a white car runn ing around a 

(rack o f five lanes, trying 10 collcci the yellow 

dots whi le avoiding the red compuicr-

controllcd car. Every so often the red car will 

drop a steering wheel — worth 50 points when 

collected. However , if you aren't quick 

enough , the red car wil l pick it u p again A dot 

is worth five points. 

T o make the game slightly more diff icult , 

you have a l imited amount of fuel. Once your 

fuel has run out , your car stops and it is only a 

matter o f t ime before ihc red car crashes into 

you. W h e n you crash you lose one o f your 

three lives and when you have lost all yout 

lives, a short tunc is played, the game ends 

and you arc invited to have another go There 

is a high-score facility. 

The amount o f fuel changes from 500 to 

400 to 300 units with each level completed. 

After three levels you receive a bonus number 

o f points, the fuel returns to 500 uni ts and the 

game bccomcs slightly harder. A level is 

completed when all the dots have been 

collcctcd. At the beginn ing ol cach level, and 

also when you receive a bonus, the computer 

plays a short tunc. 

To enter Dodgems, first type in the Basic 

program in listing I. Then enter a line 1 Rem 

followed by the letter " a " 384 times — or 12 

lines' worth. Th is is used to hold the machine 

I n t n C O T O 1 1 

T H E N O O T O 1 1 3 

1 1 3 5 I F I N K E > | . 
35 
1 1 3 7 I F 1 M K E V * " ' 
7 
1 1 4 0 C L S C O T O 3 0 0 
9 9 9 0 L E I £ - 0 F O R T O 2 4 1 
4 4 S T E P i L E T P - f 
9 9 9 1 P R I N T a, F O R b = 0 T O 4 
9 9 9 2 I N P U T d I F d m 1 T H E N L E T C 
• p P R I N T L E T s - a - 5 » N O T • GO 
T O 9 3 9 1 
9 9 9 4 I F OR d > 2 5 5 T H E N K E E P . 
5 , - 1 ® GO T O 9 9 0 2 
9 0 9 5 P O K E 4 » b d L E T o c i d P R I 
N T T A B b t t j . 4 , d N C * I b T R I I ^ T T 
R B 3 5 , " I " , C , " I ' N C O 4 

Listing 2. 

M I 1 0 , £ J , R\ E 
A N O T H E R . A T 

2 3 7 6 0 - 2 0 5 2 0 9 3 1 1 4 0 l * 5 5 . < 
2 3 7 6 5 - 6 2 1 6 2 1 9 8 2 6 i 3 1 6 > 
3 3 7 7 0 2 l t 8 2 1 8 2 1 5 a I 1 2 7 2 1 
3 3 7 7 1 . - 2 1 » 1 8 2 5 1 6 2 1 6 1 1 3 3 2 ) 
2 3 7 8 0 - 2 1 9 1 7 5 2 1 5 6 2 2 3 < 2 5 2 1 > 
3 3 7 3 5 - 2 1 5 1 2 1 2 1 5 6 2 1 0 , . 1 1 4 4 1 
2 3 7 9 0 - 2 1 5 6 2 3 2 2 1 9 8 2 1 3 7 3 0 > 
2 3 7 9 S - 3 3 2 1 5 0 2 1 3 2 1 3 . L ) 2 3 8 0 0 - 1 3 8 2 2 1 1 8 9 3 2 I 4 9 7 9 > 
3 3 0 0 5 - 2 1 5 2 0 1 6 1 0 3 3 > 5 0 * 4 1 
2 3 8 1 0 — 0 0 1 3 6 2 1 1 3 5 4 I 
2 3 6 1 5 - 3 5 1 2 4 J ! 4 6 * 3 2 1 8 1 * 4 ) 
2 3 B 2 0 * 2 4 7 1 6 2 4 2 2 0 1 2 3 9 1 7 0 7 9 1 
2 3 8 2 5 - 2 1 3 6 8 7 7 3 3 0 J 7 * 7 0 ) 
2 3 B 3 0 - 0 1 7 3 2 0 2 5 1 7 5 * 4 ) 
3 3 8 3 5 - 1 6 3 5 3 9 1 0 I 7 3 2 3 1 

code. Then R u n 9990 and catclul ly enter the 

decimal values in listing 2. In the Ich-hand 

co l umn arc the addresses and on the right-

hand side, in brackets, are the addresses and 

on the right-hand side, in brackets, arc the 

checksum values. I f you make a mistake, enter 

- 1 and enter that line again. 

After entering a line o f five numbers , check 

the checksum value before entering the next 

line. W h e n you have finished entering the 

machine code and arc sure that everything is 

correct, delete lines 9990-9995 and save the 

program using 

SAVE " D O D G E M S ' ' LINE 15 

W h e n ihc program is run , there is a short 

pause while the user-defined graphics arc sci 

u p and then the game starts. I moves your cat 

in a lane, O moves it out a lane. You can move 

in or out u p to two lanes at once, as can the 

red car. 

The program uses four machine code 

subroutines: 

23760—pr in ts a certa in number o l do t s 

used in set t ing u p the d isp lay 

23807—the exp los ion sound-effects 

rout ine 

23848—moves the wh i te car, and a l so 

dec reases and pr in ts a m o u n t of 

fuel 

24011—moves the red car 

The routines use two R o m subroutines: 

8141—execu t e s a * 2. t h u s a l l owing 

pr in t ing in the upper half of the 

screen * n can a l so be achieved 

by: LD A.n: CALL 8143 

6683—pr in t s a dec ima l n umbe r in the 

range 0-9999 

2 3 t t « 0 - 8 8 9 1 2 6 2 0 9 2 2 6 I d 4 c < 0 < 
2 3 8 4 5 - 2 5 * 4 2 0 1 2 3 1 4 2 1 4 2 0 2 1 
3 3 8 5 0 - 7 5 9 2 1 7 4 0 < 9 * 4 * 1 
2 3 6 5 5 - 2 2 1 9 2 2 1 7 0 2 9 
2 3 6 6 0 - 2 3 1 7 0 2 5 1 1 2 2 1 1 1 0 5 * 7 I 
2 3 6 6 ? - 1 1 3 a s 2 2 1 1 1 2 2 C I 1 K U 4 . I 
2 3 8 7 0 - 6 3 1 6 2 1 9 6 2 7 1 1 1 1 
2 3 8 7 5 - 2 1 5 6 2 2 2 2 1 5 1 1 1 3 3 2 > 
2 3 8 8 0 - 7 2 1 9 6 3 3 6 2 1 5 1 1 2 5 0 9 1 
3 3 6 8 5 - 2 0 5 2 7 2 6 6 2 6 1 1 2 3 3 5 ' 
3 3 8 9 0 - 2 1 5 2 2 1 9* 1 0 3 2 ^ 1 I 1 3 5 3 9 ) 
3 3 8 9 5 - 8 6 1 1 0 2 3 1 1 1 0 6 9 1 1 4 . 3 8 5 1 
3 3 9 0 0 - 2 2 1 1 0 2 7 5 6 2 9 1 1 * 7 9 * ) 
3 3 9 0 5 - 1 8 8 5 6 7 4 4 2 0 9 < 1 5 2 5 4 . ' 
2 3 9 1 0 - 1 6 9 3 3 2 4 3 4 5 < 1 5 * 8 3 > 
3 3 9 1 5 - 8 2 1 1 1 8 0 * 8 7 ( 1 5 7 9 9 ) 
2 3 9 3 0 - 4 5 2 0 9 1 6 9 3 3 3 ( 1 6 1 9 0 1 
3 3 9 3 5 - 1 4 4 6 2 1 1 1 8 7 l 1 6 * 9 9 ) 
3 3 9 3 0 - * 6 1 0 3 6 2 3 9 1 0 7 i 1 6 9 2 5 ) 
3 3 9 3 5 - 2 0 5 1 6 93 2 2 5 32 <17*96) 
3 3 9 * 0 - 1 6 3 7 6 2 9 1 8 7 < 1 7 . 3 0 7 ) 
3 3 9 * 5 -56 1 0 37 2 2 9 1 0 7 I 1 8 2 * 6 1 
3 3 9 5 0 - 2 0 9 1 8 9 3 2 2 5 3 2 ( 1 8 5 1 7 ) 
3 3 9 5 5 - 1 . 38 2 2 1 1 1 7 69 119251) 
2 3 9 6 0 - 2 2 1 1 1 6 75 2 0 5 1 6 ( 1 0 3 9 * > 
2 3 9 6 5 - 9 3 7 9 6 2 1 6 2 1 5 ( 2 0 3 5 0 1 
3 3 9 7 0 . - 1 7 5 2 1 5 6 2 22 2 1 5 < 2 1 0 4 8 ) 
2 3 9 7 5 - 1 3 2 2 1 9 1 2 3 2 1 5 62 1217951 
3 3 9 8 0 

: g l 
2 1 9 0 2 1 6 2151223251 

3 3 9 6 5 : g l 7 2 1 6 6 2 2 2 122693) 
3 3 9 9 0 - 2 1 5 1 2 * 2 1 9 1 2 5 2 1 5 1 3 3 5 8 7 1 
2 3 9 9 5 - 2 2 1 1 2 6 98 131 1 4 9 ( £ 4 3 1 0 > 
2 * 0 0 0 - 2 * 5 1 2 2 1 4 0 71 24 1 1251371 
2 4 0 O S - 1 2 0 1 2 8 2 1 5 6 0 (3501*1 

(continued on next page) 
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SOFTWARE/^. 
(continued from previous page) 

3 401® 
2 4 . 0 7 5 - 9 1 6 7 S 6 1 0 3 6 ( 3 1 9 0 6 ) 

3 401® - 2 0 1 2 0 S 2 0 5 3 1 2 2 1 ( 2 6 * 7 7 ) 2 4 0 B 0 - 2 2 9 1 0 7 2 0 5 1 6 9 3 1 3 2 5 5 5 1 
a 4 0 i u - 4 2 7 S « 2 1 7 * ( 2 6 7 5 1 ) 2 4 0 0 5 - 2 2 5 3 2 1 3 7 2 2 1 1 3 3 0 7 4 . ) 
2 4 0 2 0 - 0 2 2 1 O 2 2 1 9 4 ( 2 7 3 0 5 ) 2 4 O 9 0 — 1 1 7 5 2 2 2 1 1 1 6 31? 1 3 3 0 9 9 ) 
2 4 0 S 3 - 1 1© 2 2 1 SO 1 2 6 2 2 1 1 2 9 0 7 3 ) 2 4 0 9 5 -20V- 1 6 » 3 7 9 6 2 < 3 4 1 5 4 . ) 

- 1 1 0 a ? 1 0 2 S O ( 2 0 6 0 2 ) 2 4 1 0 U - 1 6 2 1 5 2 2 1 1 2 6 3 1 l . < i , ' 6 3 J 
2 4 0 3 5 - 6 2 O i » e 5 6 7 ( 2 9 0 0 4 . 1 2 4 1 0 S - 2 4 5 2 1 5 5 2 2 2 2 1 5 ( 3 5 5 2 2 ) 
2 4 0 4 0 - 4 5 2 0 ? 1 6 9 3 3 2 ( 2 9 3 9 5 ) 2 4 110 - 1 2 2 2 1 5 1 2 3 2 1 5 2 4 1 1 3 5 4 3 5 ) 
2 4 0 4 S - 4 3 4 4 i>S 1 1 1 S 3 1 2 9 7 4 - 3 ) 2 4 1 1 5 - 2 5 4 5 6 2 1 5 2 3 2 1 3 6 9 4 . 3 * 
2 4 0 S O - 4 0 7 4 4 2 0 5 1 6 ( 3 0 0 6 3 ) 2 4 1 2 0 - 2 6 2 1 5 7 2 1 5 O S ( 3 7 4 4 1 ) 
2 4 D 5 S 3 2 1 4 5 6 2 2 4 1 2 5 - 1 6 2 1 5 6 2 2 2 1 5 1 3 7 5 5 1 ) 
2 4 0 & C -11 1 S 7 4 8 1 0 3 7 ( 3 0 5 5 9 ) 2 4 1 3 0 - 2 2 1 5 4 3 1 0 6 2 1 3 0 3 1 9 ) 
2 4 0 & S - 2 2 9 1 0 7 2 0 5 1 6 9 3 1 3 1 2 3 9 ) 2 4 1 3 5 - 5 1 0 5 3 2 3 2 ^ 1 I 3 0 7 » e 1 
2 4 0 7 0 - 2 2 5 3 2 1 6 3 6 6 2 ( 3 1 5 1 0 ) 2 4 1 4 0 - 1 1 3 3 1 1 9 5 1 0 0 9 3 ( 3 9 3 7 0 1 

4nsff&t 
Carnival Shootout 
Tony Loton, 
Stoke-on-Trent. 
Staffordshire, 
CARNIVAL SHOOTOUT is an arcadc-style game 

for the A m s t r a d C P C - 4 6 4 . It is about 6 K long 

a n d is wr i t ten par t ly in Basic and partly in 

m a c h i n e code . T y p i n g the data in wrongly 

cou l d cause the p r o g r a m to crash so it is best 

to save the p r o g r a m o n tape before runn ing 

10 ENV 1 , 1 5 , 1 , 1 ; E N T 1 , I 3 , 1 , 1 : E N V 2 , I S , - 1 , 1 : R E S T O R E 
2 0 REM CARNIVAL 
3 0 FOR 1 * 3 8 5 0 0 TO 3 8 5 4 6 i R E A D AiPOKE I , A : N E X T 
4 0 DATA 2 2 1 , 126 , 0 , 3B , 0 , 6 1 , I 11 , 2 0 5 , 2 6 , 
188 , 6 , 8 , 125 , 5 0 , 44 , 151 , 124 , 5 0 , 4 5 , 15 
1 , 126 , 84 , 9 3 , 3 5 , 1 9 " , 1 , 7 9 , 0 , 2 3 7 , 1 7 6 
, 1 9 3 , 4 3 , 119 , 5 8 , 4 5 , 151 , 1 0 3 , 5 8 , 44 , 151 

, 111 , 2 0 5 , 38 , 188 , 1 6 , 2 2 2 , 2 0 1 
5 0 FOR 1 * 3 8 4 0 0 TO 3 8 4 5 1 : R E A D AiPOKE I . A i N E X T 
6 0 DATA 2 2 1 , 1 2 6 , 0 , 3 8 , 0 , 6 1 , 1 1 1 , 2 0 5 , 2 6 , I B S , 6 , 8 , 1 2 5 , 5 0 , 4 4 
, 1 5 1 , 1 2 4 , 5 0 , 4 3 , 1 3 1 , 1 7 , 7 9 , 0 , 2 3 7 , < ? 0 , 1 2 6 , 8 4 , 9 3 , 4 3 , 1 9 7 , 1 

, 79 , B , 2 3 7 , 184 , 193 , 3 3 , 1 1 9 , 5 8 , 4 5 , 
151 , 103 , 5 8 , 44 , 151 , M l , 2 0 5 , 3 8 , 188 , 1 
6 , 2 1 7 , 2 0 1 
70 FOR 1 -39000 TO 3 9 0 ? 3 i R E A D AiPOKE I . A i N E X T 
8 0 DATA | 7 , 6 4 , 1 5 6 , 2 2 1 , 110 , 0 , 2 2 1 , 3 5 , 2 
2 1 , 102 , 0 , 2 3 7 , 9 0 , 6 8 , 7 7 , 1 9 7 , 2 2 1 , 3 5 
, 1 2 1 , 1 1 0 , 0 , 2 2 1 , 3 5 , 2 2 1 , 1 0 2 , 0 , 17 , 0 
, 0 , 2 0 5 , 2 9 , 188 , 193 , 2 2 1 , 3 5 , 2 2 1 
9 0 DATA 94 , 0 , 2 2 1 , 3 3 , 2 2 1 , 8 6 , 0 , 2 3 7 , 9 0 , 
8 9 , 9 0 , 6 , 4 , 14 , 16 , 2 6 , 1 1 9 , 19 , 3 5 , 16 , 

2 5 0 , 6 , 4 , 4 3 , 4 3 , 4 3 , 4 3 , 2 0 5 , 3 8 , 188 , 13 
, 6 2 , 0 , 1 8 5 , 194 , 139 , 152 , 2 0 1 

100 SYMBOL AFTER 97:SYMBOL 9 7 , 0 , 0 , 4 8 , 8 8 , 2 4 8 , I 8 4 , 4 , 2 8 i S 
YMBOL 9 8 , 2 8 , 2 8 , 1 4 , 7 , 6 1 , 8 8 , 3 o , 8 l S Y M B O L 9 9 , 0 , 0 , 0 , 0 , 0 , 0 , 5 
6 , 9 6 J SYMBOL 1 0 0 , 9 6 , 9 6 , 1 1 2 , 1 2 0 , 0 , 0 , 0 , 0 
110 SYMBOL 1 0 1 , 0 , 0 , 1 2 , 2 6 , 3 1 , 2 9 , 3 2 , 5 6 • S Y M B O L . 1 0 2 , 5 6 , 5 6 , 
1 1 2 , 2 2 4 , 1 8 8 , 2 6 , 3 6 , 1 6 t S Y M B O L 1 0 3 . 0 , 0 , 0 , 0 , 0 , 0 , 2 8 , 6 i S Y M B O 
L 1 0 4 , 6 , 6 , 1 4 , 3 0 , 0 , 0 , 0 , 0 
120 SYMBOL [ 0 5 , 0 , 4 8 , 1 6 , 4 8 , 3 2 , 3 2 , 6 5 , 1 2 6 I S Y M B O I . 1 0 6 , 1 2 7 , 
1 2 6 , 1 2 7 , 1 2 6 , 6 0 , 0 , 0 , 0 1 SYMBOL 1 0 7 , 0 , J 2 8 , 6 4 , 6 4 , 1 2 8 , 0 , 0 , 0 : 
SYMBOL 1 0 8 , 0 , 0 , 0 , 0 , 0 , 8 , 8 , 2 4 
1 3 0 FOR I b 4 0 0 0 0 TO 4 0 0 6 3 : R E A D AiPOKE I , A x NEXT 
140 DATA 0 , 4 8 , 0 , 0 , 0 , 1 6 , 0 , 0 , 0 , 1 6 , 0 , 0 , 0 , 1 6 , 0 , 0 , 0 , 1 6 , 0 , 0 , 
0 , 1 6 , 0 , 0 , 0 , 1 6 , 0 , 0 , 0 , 1 6 , 0 , 0 , 0 , 1 6 , 0 , 0 , 0 , 1 6 , 0 , 0 , 0 , 1 6 , 3 2 , 0 
, 0 , 1 6 , 1 6 , 0 , 0 , 1 6 , 1 6 , 0 , 0 , 4 8 , 1 6 , 0 , 0 , 4 8 , 4 8 , 4 8 , 1 6 , 1 6 , 4 8 , 4 8 
150 FOR t - 4 0 0 6 * TO 4 0 1 2 7 j READ AiPOKE t , A i N E X T 
160 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 , 8 0 , 0 , 0 , 0 , 8 0 , 0 , 0 , 0 , 2 4 0 , 1 6 0 , 0 
, 0 , 2 4 0 , 1 6 0 , 0 , 0 , 2 4 0 , 1 6 0 , 0 , 0 , 2 4 0 , 1 6 0 , 0 , 0 , 2 4 0 , 1 6 0 , 0 , 0 , 2 4 0 
, 1 6 0 , 0 , 0 , 2 4 0 , 1 6 0 , 0 , 0 , 2 4 0 , 1 6 0 , 0 , 0 , 8 0 , 0 , 0 , 0 , 8 0 , 0 , 0 , 0 , 2 4 0 
, 1 6 0 , 0 , 0 , 2 4 0 , 1 6 0 , 0 
170 SCV>0iGGSUfr 5 2 0 
180 MODE 0 i P A P E R 0 i C L S i I N K 0 , 3 : B O R D E R i t I N ) 1 , 0 t I N K 2 , 
761 INK 3 , 2 0 1 INK 4 , 2 t I N t 3 , 0 1 INK 6 , l l l N I 7 , 2 4 1 INk 1 3 , I B 
, 9 
190 SHX-01FOR 1 - 4 1 0 0 0 TO 4 1 0 6 3 1 POKE l , 0 i N E X T 
7 0 0 S L - 3 8 5 0 0 J S R - 3 E 4 0 0 1 S P R I T E - 3 9 0 0 0 
2 1 0 PEN 1 iPR I N T i F ft I N 1 i P R INT " * a a * 4 « * * « * b b b 

fc b b b b t b " i P R I N T C H R » ( 2 2 » + C H R » ( I > > P E N 2»LOCATE 1 , 
3s P R I N T " c c c c c c c c c e d d d d d d d d d d " i ° R I N T 

CHR* * 2 2 » * C H R # t 0 > 
2 2 0 PEN 6 i F R I N T t P R I N T " • • » * < > * • • • • < 4 4 4 4 
4 4 f * ( " t F R I N T CHR* > 2 2 * + C H R f ( 1 ) 1 LOCATE l , 7 t P E N 2 t P R I 
NT" g g g g g g g g g g h h h h h h h h h h ' : P R I N T CHR 
* ( 2 2 +CHRt (0 ) 

2 3 0 FEN 71 PR INT " i i i i l l i l l l j j j j j j j j j 
j " : PR I NT CHR» <22- + C H F I . 1 ) i PEN 2 i L O C A T E 1 , 1 11 PR 1N T " k k 
V k I. t v k k k 1 I 1 1 1 t 1 1 1 l " t PR INT CHR* ( 2 2 ) +C 

rlRI ildi 

2 4 0 LOCATE l , r 5 i P E N " i P R I N T " CARNIVAL SHOOTOUT"! 
7 5 0 XV . -40 jPEN l 5 : B ' / . - 3 3 
260 CALL SL , J iCALL S L , 4 I C A L L SR,7»CAl .L 5 R , 8 : C A L L SL . 1 I 

j CALL S L , 1 2 

270 IF IN) EY (71 > =0 AND F-0 AND XV. 0 THEN GOSUR 330 : >•/.•-

XX-2 

280 IF IN) EY . 63> - 0 AND F - 0 AND XV.- 72 THEN GOSLFB 

-XV.+2 

290 I F INKEY<47>»0 AND F*=0 THEN F - l I Y X " 7 l 8 X % * X X : S O U N D 

2 , 0 , 0 , 1 5 , 2 , 0 , 10: BV.=B7.-Is LOCATE 9 , 1 i PR INT B"C: IF B'i 0 TH 

EN 440 

-00 CALL S P R I T E , X X , 2 3 , 0 

3 1 0 IF F >0 THEN GOSUB 330 

370 GOTO 260 

378 CALL S P R I T E , X X , 2 3 , 1 0 0 0 

340 RETURN 

350 Y7.-YV.+ 32 : IF YX 190 THEN F-0 iCALL SRR ITE .BXX ,YX-32 , 

1000:RETURN 

760 IF YX>39 THEN CALL SPR I TE , BXV., YX -32 , I 0 00 ELSE CALL 

S P R I T E , B X X , Y X - 1 6 , 1 0 0 0 

370 CALL S P R I T E , B X X , Y X , 6 4 

380 IF T E S T ( X X » 8 + 1 4 , Y X « 2 M 0 > < 0 THEN 400 

790 RETURN 

400 CALL S P R I T E , B X X - 2 , CX+I6 , 1000.-CALL SPRI TE ,BX7.+2,vV.* 

1 6 , 1 0 0 0 : SH7.-SHX + I : SC7.-SC7. +RND* 10*10 

410 SOUND I , 6 0 , 0 , 0 , I , t : F = 0 :CALL S P R I T C , X X , Y X , 1 0 0 0 

420 IF SM/.-30 THEN 480 

430 RETURN 

440 CLStPEN I t PRINT "YOU RAN OUT OF 

450 PRINT!PRINT-YOU SCORED t " ; SCX 

460 PR INT :PR I NT" HIT ENTER TO PLAY" 

470 I F I N t - C Y ( ) 8 K > 0 THEN 470 ELSE RUN 

480 CLS iPEN l i P R I N T " Y O U SHOT ALL THE 

DONE 1 " 

490 PR I NT i PR INT '* YOU SCORED! " ;SC>. 

1J00 PRINT I PR IN I "PRESS ENTER TO CARRY ON. " 

3 1 0 IF INk EY <18)< >0 THEN 5 1 0 ELSE GOTO 180 

5 2 0 MODE 1iPAPER 0 : C L S i I N k 0 , 3 tBORDER 3 l IN> 1 , 0 : I N ) 2 , 

2 6 i I N K 3 , 1 8 : E N V 5 , 3 0 , 0 , 2 , 1 , - 1 5 , 1 

5 3 0 PEN I t PR I NT 

a b b b b b b b b b b b b b b b b b h b t>" t FR1 NT CHR* 

( 2 2 ) +CHRf t I > t PEM 21 LOCATE l , H P R I N T " c c c c c e c c c 

d d d d d d d d d d d d d d 

BULLETS. 

TARGETS 'kiFLL 

CARNIVAL SHOOTOUT 

4 4 4 
9 9 Q 
h h h 

• v e p p p e e e 
f * PEN 2:LDCAT 
q q q g q g q q * i 

h " 

c c c c c c c c e c c d d 
d d d d " " 
540 PEN 3 :PR INT " 
550 PEN I : P R I NT"e e e e e e 
e f 4 4 4 f 4 4 4 4 4 4 f 4 
E 1 , 4 : P R I N T " g « g g q g q g 
h h h h h h h h h t i U h h h 
560 PRINT CHR#(22)+CHR*<0> 

5 7 0 FEN 3t PR 1 NT i PR INT "YOU HAVE TO SHOOT AS MANY OF THF 
MOVING TARGETS AS POSS IBLE , THERE ARE 30 TO HITAND YO 

U ONLY HAVE 35 BULLETS SO AIM WlTHCARE. " 
5 7 5 PR 1 NT: F'R I NT "THE NUMBER OF BULLETS YOU HAVE LEFT I 
S SHOWN AT THE TOP OF THE SCREEN . " 
5 8 0 PEN 2 : PR I NT: PR INT "k EYS TO l »SE i-

Z-LEFT X-RIGHT 
SPACE -SHOOT" 

3 9 0 PAPER 1 :PEN 0 : P R I N T i P R INT:PR I NT :FR I NTiPR INT i PRINT" 

H I r ENTER TO START 
600 S L = 3 8 5 0 0 : S R . 3 P 4 0 0 J R E S T O R E 640 
6 1 0 CALL Si , 1 :CALL S L , 2 : C A L L S R , 4 i C A L t S R , S 
670 READ N , D i I F N«—1 THEN RESTORE 6 40 ELSE SOUND 4 .N .D 
• 6 , 1 5 , 5 
6.-0 IF I N f E Y ' l 8 - * 0 THEN RES TORE 1 RE TURN ELSE 610 
e 4 0 DATA 9 5 , 4 , 1 0 6 , 4 , 1 1 9 . 4 , 1 0 6 , 4 , 9 9 , 8 , 1 0 6 , 2 , 1 1 9 , 2 , 1 2 7 , 7 
, 1 4 2 , 4 , 1 5 9 , 4 , 1 4 2 , 4 , 1 2 / , 8 , 1 4 2 , 2 , 1 5 9 , 2 , 1 7 9 , 7 , 1 9 0 , 4 , 1 5 9 , 4 
, 1 1 9 , 4 , 1 27 , 4 , 1 Gt, , 1 , 9 0 , 4 , 9 5 , 1 6 

t>50 t'ATf 9 5 , 4 , 1 0 6 , 4 , 1 1 9 , 4 , 1 0 6 , 4 , 9 5 , 8 , 1 0 6 , 2 , 1 1 9 , 2 , 1 2 7 , 2 
, 1 4 2 , 4 , 1 5 9 , 4 , 1 4 2 , 4 , 1 2 7 , 8 , 1 4 2 , 2 , 1 5 9 , 2 , I 7 9 , 2 , 1 9 0 , 4 , 1 5 9 . 4 
, 1 ! •» , 4 , 1 2 7 , 4 , 1 0 6 , 4 , 8 0 , 4 , 1 19 , 16 , - I , - 1 

Colours 
A D Grundy, 
Merton, 
London. 

T H F PRTXJRAM sets out to p rove that the 

Spec t r um can show more t han the usua l e ight 

colours . It does this by p i c k i ng u p the letter t o 

be d isp layed a nd sub t rac t i ng it by ie by byte 

f rom the spr i te g r aph i c . 

• 1 2 3 4 . S 5 T " 
L £ T p f * " 1 7 0 2 3 3 2 

i $ s ' 6 p t f c a p e • 
FOR ' " 0 0 3 PCM SHO( L i r>£ 

) . ! ' » TO 
Hi) L E ' 

in ) 
= w £ T S= 

r. f i U 

INK i n ) 
F' _ 4 i : 

LET 260066 
« 1 TO 7 
50Q4. LET h i g h s V A L 
~ I N N = U P L I T • M TO 
. P l ' l t TO IB 

L E - : : 0 GO SUB 54.00 '30 5U 7 0 2 © GO SUE " 2 0 0 
B ? 5 O 0 PP1H' INK i f l t . . = A P E P t i f 7 0 3 C I F I-tlKE 5 = 
fir 1 A " i n i " i n i p THEN 8 0 " I C O 
a p f i f " p a p e r 704.C GO SUE 7 3 0 0 GO 
E 0 0 3 NEXT K 7 0 5 0 PEM --SHO» PINT 
6 0 0 0 I N P U T " I f C o l o u r c l p r i s ; 

I F = OP j $ = ' " " H E ' . 7 1 0 0 FOP d = i TO 3 0 Z=S- - : 
LET 1 n i =6 LET : a p f f : i GO t c " 0 +CODE 18 d TO d GO R. '5 
0 0 GO SUE 9 S 0 0 GO SUB 5 6 0 0 
6 0 1 0 I N P U T " i n » i n t . I N P U T P 3 AT 1 0 . d A OT D E • • £ * * D 

PACEC p a r e -
0 I h O " W i t - l 

OP H IKE s , V 

' 0 
L« 

• 0 3 0 
: * * 
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SOFTWARE 
GO TO 8 8 0 0 P 5 M 

show e f f e c t o • f i l l i n g i n 

FOP J i l TO 30 LET n t 
+ CODE '. TO J • 1 GO SUE sAOO 
GO Sue 5 5 0 0 P R I N T 1 0 . 3 P " 
T i l d 8 " NEXT d RETURN Pi 

show L i n e o f ^ ' : n t 

7230 FOP f * £ TO 3 0 BEEP . 2 5 ( 
ODE U i f TO f • A NE >.T f PE" 
PN REM l i t e a n o : £ t 

3 3 0 0 PEM ** B I G LETTERS --

LET : : 

8 5 1 0 BORDER 1 FOR 9 = 0 TO 10 I N 9 0 0 0 REM * b i g -
- PfJD + 3 PAPER 7-RND+3 
•5520 INPUT LETTgp " ; h S 
5 + i -32+CODE h i : 
3 5 2 5 GO SUB 94-00 

P o £ 3 0 GO SUE 9 5 0 0 
M 384.0 GO SUB 9 6 0 0 

6 8 5 0 FOP € =0 ' 0 2 1 STEP 2 P R I N T 
PT £ . 0 AARRARARPRRRRRAPPPAAPPh 

P f l RR f t f i PRR " ,AT 1 + t . 0 . " B B 8 B E B B E B B 8 
C E-EBBEBBBeBBBBBBBBBBBE" 
U 8 8 6 0 NEXT t I F h S = " " TrIEN GO T 

0 5 0 0 0 
8 3 7 0 NEXT 9 
3 5 5 0 GO TO 5 0 0 0 

SJ .00 FOF f = l TO - STEP 2 P O E 5 
5 3 6 5 + f , 0 POf^E 6 5 3 6 3 + 8 + 1 0 NEXT 

RETURN REM S U IPC G r s p h i : 

3 5 0 0 FOR f * 0 TO ~ c O K E ' 6 5 3 6 8 + 2 
* f ) , 2 5 5 - P E E K 1561©-r -Z NEXT f 

RETURN PEM 3 LPha-nu iae r i c 

9 6 0 0 FOR f=© TO 7 POKE <65369+3 
* ( < .O . S+PEEK • 1 5 6 1 6 + f+2• HE-T f 

RETURN PEM h a l f i n f i l l 

Dominoes 
J Ireland. 
Canterbury, 
Kent, 

DOMINOES NEEDS a m i n i m u m 8 K expansion. 

There are three variations on the game against 

the computer . Al l instructions are inc luded 

with the game. 

There are three versions. Block, Draw and 

Bergen. l iach version has slightly different 

rules for scoring. In Block, or D raw you lose 

points for what is in your hand al the end. In 

Bergen you gain points for match ing ends o f 

chains. 

CI MCL»-0-l*U I'CI I "A I B1 II'I'CL 

cihiiv. 
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•X1 OTOi: IO 
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,"Sl» OETMI Iffil -f 'OPftl. -(-THEICSO 
<-Jl' rifsui.ii 
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WO |f -H = » 
*vo ifo--•"•<: <>M*i.fc 'ntirt-WTiCHKo 
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NIT«TCl|*PI BT HMLTH T"TL L. •> P' "' 
?J0 W-'WI If 'L"LLL>1L ••••TLC"? <1 
>40 JI f.i- -4 :••?} • [t . i 

• I f • B-W 
< : : 

OOTOIUW 
WPTW30 

•50 - 14 ;..;4 . -ji | . 
yijf Iln-tt.ln.-(.Ai 

j f i c j u h ' I U W 
',-n ««i t. t*Hatuncaooo 
Gosi'*tr» ooroivio 

:0(m OOUWSK' 
wii» pt-»t-i fOR/.rTOPT p:, ).«/-»••.• e pstj-t—r:<j*i.t> MEXTJ 
1C.1J l»',?;(!»HII!0=3«HtIIL-Dlf'K>»--i'f WrtUKOW IH.DCPMTmU'1'I 

1930 COSLUliro OQVmiOO SP»SP*I KTt HTI.ru 
1040 IFlV-OTUCMPRllfTPIIDI-l*) T IN - FCSI-lTO3W0 T W710650 
1850 |Fi,--j*»IDBE4ltKj»-'«lMT0t«Bt-'rt>J CW CM.V OHCE" Fl*l»IT030W t* t IX'T'K.8 
P 
1060 ITO-IIMEl4PPIHTH»rJ-M3 PP«1( 111 THIS OFIPS," F<KI-1T<J LMO IC ' OOlOt -J 
10~0 IFrj»iWIlpv;TMEI.f>|fiHTlittP»- TK l-MiP fFtlBDI.- FUF-1«IT03M* It-' QPKK«> 
ii>so it-i f rwt . i psicPT.oji^^irv.u p-4(pT.i -ff.-rr.i/ «v-r. 1 
lew I I-K. KI-BF 
iioo ooso>tiro oosv«i40« ooroeoo 
ino IF• 0p-c-.-«irr^oiiHPK-e>Ttciiii3o 
I l.v MITOJHO 
II XI Ff IMTPSIWItXI IWST BMi - FO«t-lTO»« f«>:l OOTOtOO 
1140 IFO-̂ UDBV.-OTHEHllW 
11S0 Prt-Fll'! IFF-«.;TI«iaOW 
l l to l l» I t HT»i 00TC*7« 
liro ppiur «sr'CU PD lHT 'm f t 
i IDS penc-jow sPC<4'CS PsiMT-mm ;pc< io>pr PBIHT tarsf*. • 14-CT FPJMT *or re -is 
•BY 
use petumi 
1 199 PtTI ••DISPV/IV KHVEP'S TIL£i*» 
L-W p«iirr Kor i i ' i M W » pfiiiit « n w i u r IFF i.i'THiiri -in. 
UIO F(*j«0''-»T-I 

j—-i»<i^n»iBKU>-444 i>ie P0KfiP4i»i»;.rs:<i*i e'M/€ w i n n . • • o 
i.-jo nj»Eii*i«^*J»ii.p;.ti*i.i>»if4 Pi>^£Tp«i4t»3»2s»co.e ME/TI 
1240 P£TI.«t 
1241 Ptn ••PUT ULE OM LEFT C* C«fiIH"» 
1̂ 50 pfl«0 LD-O ICH-»TMEICI>-1 
1?«! JFLLTI«>« <50 
U70 IffEEl-FT.-?eTlt"U.4l OOTOU+O 
lireo pokipl.FI»I7« POILPL*CO,CL E'176 ci wnoi^io 

: i f E E F - : r v . i L « 4 j r « i -o i t . ' . . " ) t i F - . o t t 00' i >o 
i-oo n.-Pt«ii. POEPtc i r t Pwt»i»co.Ci. 
"1 [0 Ft_*PL* 1L 
i -vo ct-

X ' l FEHJ6TI 
I J40 FT.-Pt IL 
1350 IFLL-3TI-CWt:rO 

p»£PL.»Fi?i fOtXF-L'C" CL totzn.'ZZ PWEFT... u n - n L. »LL*I 
0010132(1 

JL--IL'PI.«F"LML-Z2 Pt>*EPt FHI76 POfEFl.*OT,CL IL POMFT. f i r . : ttHEPl.^ 
o u 
i ^ ^ i.l-0 ootonie 
I r? FIT1 ••Pl.'T T |L£ 0» flOHl V. OPllHM 
l..»0 F(|.0 IF M-t runes-: 
14CMI ! fnrFtM14! iO 
1410 JfPEEl F .̂iĴ TMEllPl.41 0010I4M 
14£S FCHEFFftM t rO>Xrt>tO.> CP 1FH-1!TMEI*X> «Urtri"22»CO CF y. 'OH- • 

1FFEEI KtEFItiii'iO.lf r. . B0tU14<.U 
1440 FP-FF.IP POiEPK.fOT* PT>EPS«CO CH 
14Se It-rF'IF-
I4tt' CP--e4"-F--0.-
1470 EP'f PtniPH 
14W FP.FP.^i-IP 
ML̂ I SF«.-ilrt!U5IC 
1500 PIUEFF* H.l.'v l-OlEPV'tO C* ItHEPPi.. I ' l .Y FCTtP*., . • '.f^! FF-lfm PS.-FT.O 
COTO14«0 
1510 FMEFS PWW-'CO f - - - IP f-^E" I*! 1 

0 ct' 
I5£0 Pl-0 CO rtl 14 50 
15*? FtH ••-.Wl-'VIIF' 5 Tlfliii 
15X9 FF lur • ir',tiTiCnl5.-0 
r-40 if>t» n«0.*r i- B=C::-I i 
1550 IF*«I n>CMJ-o*i 
IV» 'ft r I. W I .C *<:. j . j . > -I DC'H WSVKiMV 00' 'J. •->" 
r o roPi^otus tKi- i -o H i FWJ-irocT p«Fi<0T« cf!;- i ^ r : • • f i 
1.1>*l • 
1500 I*XT ICXt 
I5S* IFO-WiC"Jli*lllC»W 

OO rorr^tiriCT H.C*:-F (i I C.-T.i 
:vl0 IP'ft'- urietr"w-mil'-ftlT-t'-W-I-; CL 
.. •••3»| I • LffllULr 
i e » IFJTKJICHjCOTOtCTO ISO 150O 
1^40 |FB»:TWLLLSIOPTHETLJS70 

i««e ic :i 
IC.'O |rf(-/CWIIICT I-PTThCMI?̂ ) 
:vso fcf^-itoct M.txif »-crs<f,i> 

•.tje IFO->»IW1«»THEII|740 
:r«9 iFi'-tmns^i-i -i»«.riiuw 
:? ie IRF.-XMO R-I IC+I-I-THEMARI; 
l/ro :Ft«DLHHB-.n-i l(»i*-t i>TKiiiS:-P 
17J0 IF*»OP«llB-n«K10FM«iJTMeill900 
ir-Xf t on 
1750 FWI»4T01St£P-l FCST-tTOCT f»4Cr;<F,0> **C.tF 1 
17S0 |F&'3f»lW'lTttlll75« 
I7.-0 IF «*!S.0#R-DI»''f«'i)CF-:.<»>MTHEHI37e 
i.*6o IF-b̂ BLDPI-BP•flHp:j';;-R ;nFeNie» 
1730 Iftl-.T PlEr.T 
isbo .'-o Kf»F«iTOCi ««c:<f.o> »«cf. r . i , 
<010 IF0-3»IB«-*T*M1£40 

lilC LFB.B;JPNR-;FT4T*.CIPFW»0PT-EL0EB«BT'.-T«II.:-A-L I « 
1 £40 l€XT IFJT«M»4C*;(I.O) %'WJ, 1) F»! OOTOlfTO 
ii50 Fijef.mxi 4i<:.<F 01 »-cs<F.i) 
1 [ r&i jfnr«=E*nBC t ;pt -isHrev; OTME11 i 91 o 

oc-iiiii^a ooniiooo 
irao »->iK.mxiiu»i-040 •jGvjzi3?o ooicioeo 

IFI-R.T»«>IO0SU»?O4O 1-fl A.) B-I WSVBIJ50 GÛÛOTI.-
1 WO IFL-WIKMOO'JUI^OIO 1-FL RT-R L-I CCRRYTLJJO OOTOI0OO 
1310 KXTF , 
1 IF' 0-3FWBK-1JOOO-IOFI' C-JF«iIHY4j >rjrrr»OT.*ii:>T0 
uLio PKiMroi»D»*a«:'U. i+»rt TO BKHM. - fo«I»1'OJOOO HE r 
i>4<? it-: ct*ct'i ts<ct 0J»i. bv p 0 ! < x t , i rv*rv-i 
1950 WWJ»ll 'O COT0137C 
l?CO ff 1HTEIIBI is: LL 1+f.t TO HtlOCK..- FI*l«lTO30ea HEX! 
1370 lFO*:-J»(DBy>0THEMl?SO 

(continued on next page) 
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SOFTWARE 
(continued from previous page) 
ISBU PIUIUM 

UJ.I rjoTO*;* 
.OOP ("t«ct-l 'OfJ.FTOCT CK' j,«>aOKX»1 0 ( J D « C ( J ' l l> f t TJ 
2fl1« lFtD:-0*OCi*3HliDtL.|*1«i<$-CS«I «--V*2«rV 
.Oil" XOVJl l /* Sfi-SB-I M1»: IfCT.O'Mt'COW 
.yJM OOT(X 

PRINTDHWI LL KNV T « « - •» F C * l - I I O J « e «KT 
.TTjO miMTOlirt ItLDQt-fPIXf^IIIf'Tlfi^Lt HflN®.- WT020.10 
iO.O n»l»I-IOJBLt KI IW. 
-ITO I ORI-|I02»0 'l£X' P£IL*H 
.01-9 P£f* MEMO rr HHHD** 
20S? FO»I-ITOIBOT ICXT PBIHT:J 
2090 'jOSUKS* OOSUatZM f«!>"-« 
.100 IFT/OI>*H2t?t> 
2110 Pimirjw-vou -SPOTS" FPINT-I 
2120 *t»*i»VI»T-vOy HIM T>* W»iD" K.-1 OOTOIIW 
21:« |WI>»TWI»H|H1 • i win i * to-; wioruo 
. H O f » I H l - n p*m«t MWHI," W O 00r'»j;i!»' 

OOTOZ2ot 
i l n f l (JOTtriiOf 
21ft PP1UTB* IFPT<.ST>««l'tI-VC"J «T POIMT FQR OOtl*} OUT" PS^SH 9B-I WTO 
22OT 
2lo8 IFrT*0'MtirPlMt"l Otr 01* POIIIT fO» OOIU!. I»JT' Wi*2 CS»CS»I OOTCî X* 

wmr-E'it- OF *»iO. • I0-* . 2 0 0 OOSUTIITQ IFF* • RMKCSCC*RR>€IK24* 
2. 10 I'FV |THhju? 
.220 1FDO-OII«»#»«-|" rjoiarii* 

wto;3>(? 
224? irpy:Grtt©caw 

22«) lrrfj.OTWWM >"YW C*M0..\iO 
. .'.'0 OOIWOJO 

FijF] tp. -iW 'It. t OI040 
2290 |- COTCIiM 
..»} i• -wi w ooro; 
. .no ' W 
^j^o l»»->-cSTHitiPP:iiTBt :«mai i ' « i . • 
2JJ0 •PIOTPI oswim ••! Kin IK owm .-
2 40 F-PHIT ppini-jtturv PttUfi. • 
: • <> nctm IFHI 

PTjl «tCflLCUL«Tt. <r>. or n j T p i eurM P t * v f » s 
2'."0 t-0 irrl I'IKrt 
2.SO FCRI-ITOPI TT'H'F--. I I>"F-. I i >C TJ 
2iso iFtr^THEtiPt-"*" 
2400 FC*I*ITOCT »->-t.V!.0'«c:. l i> > * , n PITUBI. 
-no 11:• • » nf r*-- - Demurs > i: nHvtt urn. « pcr> OF « KWK.E i>'CEr 

;4,.o NRII(T-RILTL UNI' RI» : OP :FOI FTR IBCM HIT RT-MN RO . TTUVRR- tpt 
J470 "t:ltir-&LHLT i oft : n c £5 E«CH. DCPCKSthG OH IIHICM 0»»« t i KING 
.440 W]F(F PTRVTS TTE (F-HL'LITP OOIHO LIRN fl POCK. GHLLE? I * -

PPI'll- ' ILEi (»£ fv»>tci TO t n t C P E»B 0» c C**1H .MIL 0 « FVWvtP HIT. 
. PF-IKI "'JSEP ULL Mli I1LE5 Of KC11K.F »' tvf." C<»l 
.-co ocrsi.rrr.~io 
,4U) O I O O O T ' J . J V O . . t o o 
^490 P»1I(T- in BLOC* 0«rt It**.' T EPCMHO O**. I's PLfl>tr" 
*->? rF:i(T*1Q w POIIirS." FPIMT- THE VIITM THE MJ»«ST OTJIt-E -TBFT1 

.-MO PPIHT-WIT THftT TILE. 'H£Ft M? grttu ferr 

.nro 
rtlHT- 111 I»HJ I'VP'.tF*- rtlfl PtKLT ,* tILtS EKMfO DM It f lU ' l f 

.•MO PP;IFT-RO IOO PDIIITS.• K I « F PLHVTRS AW»I TILES it*. «c> TO" 
PFIriT-rcrltc T̂flTT̂ . THE M M ! HlIH THE HICXST MJtUEP OP* 
FFtllT-yoT^ f-LNVlHC TILE. • 
«IHT- If UlMHE TO PLHV. TKtPLfivlP FRO* TK UMTIL flfTLE. 
FFIin-TME LT1 I TJlE'- I« f i l l Vfwf r u r r tc rF*»#l. • 
oo'026re 
PVIIIT- IH K P j t " PLfr.TPS f*tDE«LT « T j t t i MCH m o i « u n u FLfr.Tr 

:6I0 PPKIT ro 15 P0IH13 - PPIHT THE PLBVtP HJIK THE LDUC3T rOUKE 5TRFT: 
p»nir-(»(ii PL«vs TWT TILE, IF UHRJLC TO PLUV T * ni»vt» nusr omu r«un-

;«J0 PF1HT-TX V(»c. ir SIILL ' , » «R l To IKH Pt Rv PtT^T Tn Hi: QPP 
0t Clll.t 
,v,40 PFJMT- POlllTS PPf StOfttD IV FWTCMINO E«K OF T« CH«|I( KM C-:TP« PCI1IT' 
: « » PPIIRT 'BTITHI •snoPtp IF om. EMU IS « WWILE. " 
.6U> CCWH7I0 GOTO I XI 
'. a m t ^ ' W PPJIIT' POIMTS net SCOBIP »T c m OF m rv JM FVPTI*P WTH THE 

.^so ppiHT-rorm ;»pots OM HIS RCWIHINO TILES SLWTPHT TIHC- « i r SPOTS' 

.€?o p»jnT-rpOn HIS c**O*MTS THE r e w i w * r t u c -

..'oo r»mr- i»t scope fop Ttwt otnoi* 
: 'IO "tlH' WIH »EV TO CCHTIUJI 
.• 20 CiCTHI IF(,»*--THE»2r2e 

p*lirr strinni 

Sound 
experimenter 
Edward Upsdell, 
Thonex, 
Switzerland. 
THIS PROGRAM is for an Atari with at least 

32K o f memory. It a ims 10 help in under-

standing sound on the Atari and experiment 

with the sound 

Type in the program and run it. You should 

sec something like figure !. 

T o use sound register 0 type 0, hit Return , 

type R K G , and hit Return . The rest is 

basically ihc same Type in the number , hit 

Return , c ommand . Return. This is used for 

the R E G , P R E , D I S , V O L commands . Next 

is 'he F R C command . It docs not have to be 

preceded by a numher . Its function is to 

produce a click from the T V . A value o f one in 

this place means on and a zero signal that it is 

off. The first eight lines, B7 to BO, are the bits 

in the A U D C T L register. T o change bit 

seven to one, type B7, Return . T o return it 

back to zero again, type B7, Return . These 

changes are technical and give no indication 

on what the sound will be like. It is best to 

exper imen t Enough to say that using BO 

through B4 turns on both sound channels 

associated with B7. 

T o hear the sound type in ihc register 

number , press Return , type in C H and hit 

Return again. It is possible is listen to all four 

channels at oncc. T o turn of f the sound type 

in O f f and hit Return . The sound must be of f 

to change one o f the parameters W h e n you 

want to look at the sound statements to write 

them down for future reference, type in S D I S 

and hit Return. Th is wil l show the numbers 

for all four channels. W h e n you use this 

sound in one o f your own programs just type 

in the same numbers . 

I f any o f the eight bits have a one beside 

them then in order to view the sound you 

must type in P D I S . Th is prints out the Poke 

statements for that sound. The SDIS 

command wil l not give you the full 

informat ion. Aga in , when you went to use this 

sound, just copy the Poke statement into your 

program. 

Figure 1. 

AUDCTL (REG)ISTER 4 

9 BIT POLY.(B7):0 
clock Ch 0 w/l.79 MH7 (B6»;0 
clock Ch 2 w/l.79 MHz:(B5):0 

clock Ch.1 w/Ch.0:(B4):0 
clock Ch.3 w/Ch.2:(B3):0 

clock Ch.O w/Ch.2HiP:(B2):0 
clock Ch 1 w/Ch 3HiP (Bl):0 

15 kH7:(B0):0 
S O U N D (REG)ISTER: 

(D ISTORT ION 

(FRE)QUENCY 

(VOL)UME: 

X: 

D: ? 
USABLE C O M M A N D S : 

REG DIS PRE F R C VOL OFF CH SDIS 

PDIS 

|M M M l l l l l l l l l l l l l l l l l l l l 
rrt RfM ISOW F m f t i w m t i . i 
25 PfM « RY I 
10 « t * » r p w w n UP50F.U « 
4M NTH • T 

VI RFN I CWTHIGHT ICI • 

Wi M h 11 if i t t t t i t i • I • i t t f I 
Art Pin E.1S.P1. IHtltyn .«•«( JV 
B*. FP*--
*:PT« SPACES 
1(1 FOK I-FI TO HTFOR .J»N TO 5 I S < J , U J 

INCH I 
I Oil RtG«VOOf 0 | S •5l<lOiFfiC»S2'Wl: FRC«5Jrt0inFI . 

I"? ft D-WliCL l-ftOCtfijVa 
M4.6 J<V»1 S1ART •6«Kis pf r.OIS-*VKH MJJZ'M.™ 

iiK>? wwMirs o-pr»r rr>?, i 
i"OB Position ?.«(-• " a i t r n <WC>ISII> 
l o i n POSITION - 9 PIT M X y : I 

»7>; • 
POSITLON r . r » ? -elfK-L Ch.O m / 1 . 7 9 H I : | I 

PA) I* 
to- j f t H J S t t l l M J . ^ j - " " r l o c i r h . ? H / I . 19 MM.-1 < 
Pf.t: 
TO«0 POSITION 2.4;*1 - TLOCV OL, I WCH.OL ( 

P4> S " 

If>l/| POSITICW " cloc» Ch. ' w'Ch.Pi < 
PTI1 " 
t i w POSITION J . b ) - ' - c l o c l Ch-O - / C h . ? M i P H 

1070 POM 11 UN *r loci Ch. I «/Ch.J M»PH 
Pl l !-
|fi»i Ptt lTII* ? . B : • 15 Mftft < 
PO) 
1090 POS11 I ON " I ^ SniNP iBtCO I r T f R : • 

I 100 POSt 11ON 2 , l O i ' > • fO IS ITORTIONi ' 
1110 POSITION I I t ' » " IFPf IQUENCY: -
I l ? o POSITION 2 , " FUHCE OUTPUt j -
117* POPI1ION J , 1 5 i " " IVOI I U W J " 
117B POSITION : . 1 4 i i 
t i w POSH l(W 2 ,13 l "» " 0 | -
1 I4A POSITION 1 6 ; n " I M B T rONHANP-'.!-jPOSI 
HON 2 , »7i*» -OTP DIS H i t FRC OFF CM PC IS 

S01S1 

150ii GOSllP StAfcT 
2000 BTN .Jutr TAPL I 
2000 FOP 7/7-1 TO ? STEP 0 

2<iin POSH ION i . t l :Pt» l /52.oilN»Ut HHiPWF 
>32. I 

202O TFTFTP 204NIFT.VftL I IN*U IRW 4<K«>O 

20W POSITION S . ! * ! - 1 FT:C>NSUP CIO 

2O4< IF tN*-*RIR.- N« N RIO<IIIP PFG 

IN* -BIS' IHFN GOSUT1 PIS 

M»=-FRT- THFN GOSUK FFFI 

INT'-UFF" 1 « N GOSUF FRC 

IK* 'OH • IHFN (IOSOP OFF 

INI.-CTL" 1I«N OOSUD CM 

2042 

2tWV 
2056 
7060 
OSHirM 
2>.ifel IF 

IN* -VOL- THEN GOSUP VOL 

IHFCN S H . 7 I ' N01 16 (4 . 7) I IF 

» , L : " S<4, NTGOSUH CLO 

TLRT: P* THFN 5(L,6F= NOT IST4.6L»:P 

OSHION JO,2:T S(4.TMG0SUF CLO 

2062 IF IN* "TO* THEN S<« .5 I NOT ( S M , 5 I » : P 

OSI I ION V.,;S-> N O 

206J IF [N»--P4- THF.N S<4,41i NOT « 8 < 4 , * H l P 

OSHION S<<.<ITOOS»IP CIP 

2FI64 IF IN* BJ IHFN S(«.->= NO I (ST4, TH>P 

05111ON JO.'.C ' S<4,3) >GOSU« CLP 

K IN* I H t N S ( * . 2 ) = NOT ( S ' « . 2 H : P 
OSITION ' S<4 . ? l :GOSU(i CLD 

2 0 I F IN* t l " THEN S <4. 11 - NOT I S « « . I H s P 

OS1TION W.Ts'' S(«.|l:G05U» CLO 
7061 IF 1N»=-P0- THFN S ( 4 , 0 ) * NOT (S<4 .0 I I :P 

OSITION JO.B:-* SI«,0> tPOSUP 0 0 
2070 IF lN* -p|)IS- TtCN GOSUP PPtS 
707? IF IN*."SPIS- 1l*N GOSIIP S0I5 
?««*) IT F A11. - I THTN GOSUP BU77 
2 W FA 11 
W ( i NEH HI 
50OO RTM RFG 

"5010 IF A<0 OR fl >3 THEN FfilL-tiGOTO 5068 

5020 IF AVO OP A<4 L)€N POSITION 7 1 , A 

50 VI C-A 

50*0 GOSliP PEGOIS 
V«H GOSl« CLDiGOSUP CLI 
SOW PfltlPN 
5IOO KfM 
5110 IF A 0 OP A >14 THEN FAlL>l:GOTO SIB" 
511? IF INT(A/?l-A/2' 0 THEN FftlL^lrSOTG 5IB 
O 
5120 IF A»O THEN DI-O 

5121 IF A ? THEN 01 52 
512? IF A»4 IWN D! -64 
5I?J IF A-6 TlffN D1-"»6 
5174 IF A-0 M N Ol-lTfl 
5125 IF A 10 THEN 01- 160 

5126 IF A-12 THEN 01=192 
5127 IF A«14 THEN Dl-22* 
5 l » POSITION 21, 10:'* A 
51«o S<C.I>«01iSIC,5i-A 
3170 SIC.81 
51B0 GOSUP Cl DiGOSUb CI« 
3190 Rf TURN 

5200 ft£N 
5210 IF A- 0 OR A>255 THEN FAIl-1 
521B POSI1ION 21, III"1 -
5720 POSITION 21.1 Is- A 
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t 

53JO S ( C , 2 I - A 6290 RETURN 6/o<5 GOSUP EOIS 
5280 fjOSUP rLO:GOSUt a * 6300 REN CM 6 7 I O POSITION 2 . 7 2 1 " ' " P t » E 5 3 7 6 8 . - i S U N 
5 W R t U i m 6 ? l o OO&ff" PWAUO 6730 POSITION 2 0 , I B i 5 3 7 6 1 . - | S ( 0 , 1) • 
5300 W l 6320 I f A - 0 1 K N F t»F 5 3 7 6 1 , S ( 0 , 1 I » S ( 0 , « i : P 0 S i O . 4 1 : P 0 S 1 T I O N 2 , 1 8 1 ' ' "POIE 5 3 7 6 0 , - i S ( 0 , 2 l 
5310 IF A - 0 I H t N S < 0 , 3 > " MOT 5 ( 0 , 1 1 U 5 7 7 6 0 . 5 ( 0 , 2 1 6 ? J 0 POSITION 2 0 . 1 9 i •» " K » E 5 3 7 6 3 , - > S ( I . 1 ) * 
5320 tf A ' l THEN 8 ( 1 , 3 ) - N0 I S ( l . 3 > 6 3 2 2 IF A - 1 T l € N P0> E 5 3 7 6 3 . 8 ' ! . | ) * 5 ( 1 , 41 (PO S ' 1 . 4 1 1 POSIT ION 2 . 19 -POIE 5 3 7 6 2 . " | S ( 1 
5130 IF A - 2 THEN S ( 2 , 3 > - NO! S I 2 . 3 I « 3 T 7 6 2 . S ( I , 2 ) 6740 POSITION 2 0 . 2 0 i •» " P t » E 5 3 7 6 5 . - | S ( 2 , 1>« 
5340 i r A«*. r « N 5 4 3 . 3 1 - NOT S C 3 . 3 I 6324 IF A* 2 1 W N PO)E 5 3 7 6 5 . S I ? . 1 1 ) 5 ( 2 , 4 H P 0 S I 2 , 4 1 1 POSIT ION 2 ,20» '» "POKE 5 3 7 6 4 , * l 5 r 2 
5350 POSITION 2 1 . 1 2 1 ? S I C . ' I KE 5 3 7 6 4 , 6 1 2 , 2 1 • 6750 POSITION 2 0 , 2 1 : 5 3 7 6 7 , " | S ( 3 , 
5360 IM15UP CID 6 3 2 6 I F A=3 T»*N P t»F 5 3 7 6 7 . 5 * 3 . 1) *S ( 3 , 4 11 PO S ( 3 , 4 I iPOSIT | 0N 2 , 2 1 ("* * P » E 5 3 7 ^ 6 , - | S ( - , 3 ) 
5390 PFLKMJ • E 5 3 7 6 6 , S « 3 , 7 I 6 7 8 0 GOSUP CLD 

« > t S I T M . © » P ( * T * . P » C 1 * 7 S 5 . 0 ) 6380 GOSUP a i l f i O S U f C l P i n o S U P REGDIF 6790 RETIRN 
H » t 5 3 7 6 / . ' - t o Rl H*»N PFM SH ' S 

41* rflSt'H 1' f n StAPT JGSU< t O I E 
WOO HEM 6410 OR 1 TO S j H ^ n i U N J O J i " <NF«T i 6 P i » •'OSI T ION 2. I V t ' ' "SCIJNC 0, l»(0,2li* • 
5910 P O S I I I O N 5 . I 5 > ' * S M < 1 . 2 0 ) 0 * 9 0 RETURN t S ( 0 . 8 ) i " ( S ( 0 , 4 > 
599FT RETURN 6 5 0 0 REN REGD15 6 8 2 0 POSITION 2 . 2 0 I ' 7 - S A N E I . - t S ( ! . 2 l t - # * 
6000 REM 6 5 0 5 POSITION 2 1 , 1 2 ( 7 - ) 5 ( 1 , 8 ) T * • " . 5 ( 1 , 4 1 
6010 POSITION S . t * : ' ' * 3 P « ( 1 . 2 I » l A - O 6506 POSITION 2 1 . 1 2 ) ' ' S I C , 3> 6830 POSITION 7 . 2 t i " * -SOUND 2 , * j S ( 2 , 2 > ; * 
6090 RETURN 6507 POSITION 2 1 , 111' ' " : S < 2 , 8 1 | " . " ; S ( ? . « > 
6100 RIM 6508 POSITION 2 l . U i ' ' S (C ,2> 6840 POSITION 2 , 7 2 i ' » - S t * * ® 3 . - i S ( 3 . 2 » | -
61 H i IF 0 0 OR A 15 I t C N < A l l • 1 :601 f t 6 1 0 " 6520 POSITION 2 1 . t O ) - ' • 1 5 1 3 , 8 ) ) - , " } S ( 3 , 4 I 
6120 POSITION 2 1 , 1 3 ) ? ' 6521 POSITION 2 1 . 1 0 68B0 GRSUP CLD 
6122 POS111ON 2 1 . 1 3 1 ? A 6522 I F S t C , H « ? 2 4 T t t N - 1 4 " 6990 Rf. TURN 
61J0 S ( C . 4 ) - A 6523 1F 54C. I > = 1 9 2 THEN ~> " 1 2 " 6900 POSIT 2 , 1 8 : ' » SP« 
6180 GOSUP CLDtGOSUP C t * 6524 I F S I C , 1 1 - 1 6 0 THEN 1 - 1 0 - 6910 POSITION 2 , 1 9 , "> SP« 
6190 RETURN 6525 I F S I C , 1 • - 1 2 8 THEN ? " 8 " 6 9 2 0 P O S I I I O N 2 . 2 0 i ' » SP» 
6300 REM 6 5 2 6 I F S I C , H " 9 6 THEN f ' 6 ' 69V> POSITION 2 , 2 1 >"* 
6206 S l « * 0 6527 IF S i r . 1 > 64 T K N 7 - 4 - 694. POSITION 2 , 2 2 i ? SP« 
6310 IF S ( 4 , 0 > > l THEN SU1-«aih» 1 6528 I F S I C . 11 ' 3 2 T)€N " 2 - 6 9 5 0 RETURN 
f>3H IF S H . t » - l THEN SUN-SUM*3 6529 IF S I C . | I > 0 TWN •> - 0 " 9flfiO POSITION 2 , I f l i ' SP» 
6212 IF 5 ( 4 . 2 ) • 1 THEN SUN-STW'4 6530 POSITION 2 I . I J i - > • 9 0 1 0 POSILLON 2 , I 9 i " SP* 
6213 IF S < 4 . 3 I » 1 THEN SUM = SUM* 8 6531 POSITION 2 1 , 1 3 1 ' ' S I C . 4 1 9 0 2 0 POSITION 2 . 2 0 1 ' ' SP» 
6 2 1 * IF S ( 4 , 4 > - L T W N SUN=SLT1* 16 6590 RETURN 9 0 3 0 POSITION 2 . 2 1 1 ' ' S M 
6215 IF S < * . 5 1 - 1 THEN SUN»SL»1*32 6 6 0 0 REM ttlf7 9 0 4 0 POSITION 2,22)7 S M 
6716 IF S I 4 . 6 1 I THEN SUN=SUM*64 6610 7 D * l « < 1 2 5 ) i R E M Cl EAfl SCREEN 9 0 5 0 RETURN 
6217 I F S <4, 7) • I THEN SUn=SW« 128 6 6 9 0 RETURN 10000 EMI 
6230 Pt»E 5 3 7 6 8 , SUM 6700 REM PDIS 

Speedy commands 
Brian Allan. 
Scuntfield, 
County Down. 

HF.RF. ARE two routines for the Dragon. One 

of them lets you enter 52 commands by 

pressing two keys. T h e sccond one lets you 

changc the speed o f pr int ing. First, I wil l 

show you how to use the single-key entry 

routine. Enter the listing. Save this then run 

it. 

The routines are now activated. T o use the 

single key entry opt ion press the down arrow. 

The black cursor will changc to a graphic 

character. T o get a command press any letter 

— experiment for yourselves. 52 commands 

are available by using Shift . T o enter the 

c ommand 

EDIT 
press F„ Edit should appear on the screen. 

You can put a line number after it. T o enter a 

c ommand like Point press P then the down 

arrow then J—Po in t wil l appear on the creen. 

The print speed is held in locations 1022 

and 1023. After the hex loader has finished 

enter 

P O K E 1022.20: LIST 

You wil l see the program list slowly. The 

higher the value in 1022 and 1023 the slower 

the print speed. T o switch o f f both routines 

enter 

EXEC 32252 

I d REM 

20 REM • * ONE KEY ENTRY • • 

30 REM » * It PR INT SPEED » » 

4 0 REM » » M / C . R O U T t N E . * * 

50 REM t « » * * » » M # t « » # M # * * 

60 REM » » B Y B R I A N A L l A N . » * 

70 Rf.M • • * * » • * # * * # * * » * * * * * 

8 0 CLEAR ' 0 0 , 3 2 2 2 4 

9 0 C L S 

100 FR INTTAB ( 9 ) ; "KEYWORD t< P R I N T " 

1 10 P R I N T TAB (9> ; " * * • • • * * * » * • # « » » 

120 P R I N T " p i e a s e w a i t . . . LOAD ING THE H E X . " 

I 3 0 P R I N T : P R I N f ' L O C A T I O N S . " 

140 P R I N T j PR I N T " ' E X E C 3 2 2 2 5 ' - R O U T I N E S Q N . ' i P R I N T " * E 

XEC 3 2 2 5 2 ROUT INES O F F . " 

1 50 F R I N T : P R i N T ' PEEK < 1 0 2 2 ) * 2 5 6 + P E E l ( 1 0 2 3 ) I S T H E P R I N T 

D E L A Y . " 

l t J0 PR INT : P R I N T "FOR KEYWORD P R E S S THE DOWN ARROW 

THEN A < S M F T - L E T T E R ) OR < L E T T E R ) . 5 2 COMMANDS A V A I L A 

B L E . " 

170 FOR AD =>32225 TO 7 2 7 6 7 STEP 10 

180 C S - 0 

190 FOR Z-AD TO AD+9 

2 0 0 READ H * : H = W . L <"«,H' +H* > 

2 1 0 CS-CS+H 

2 2 0 POKE Z , h 

2 7 0 IF Z « 3 2 7 6 7 THEN 2 7 0 

2 4 0 NEXT Z 

2 5 0 READ C S f ; SS=VAL < " !<H"+CS1 > 

2 6 0 I F S S : > C S THEN P R I N T : P R I N T "THERE I S AN ERROR I N L 

INE " ; FEE1. ( 49 > » 256+PEE^ <50 ) : END 

2 - 0 NEXT AD 

2 8 0 P F I N T : F R I N T : F R 1 NT"ALL LOADED AND BOTH ROUT INES 

A C T I V A T E D . " 

2 ^ 0 P R I N ' : P R INT 

7 0 0 EXEC 3 2 2 2 5 

3 1 0 END 

3 2 0 REM DATA FOR R O U T I N E S . 

3 3 0 DATA 8 6 , 7 E , B 7 , l , 6 A , B 7 , l , 6 ~ ' , B E , 7 E , 4 5 1 

3 4 0 DATA I 5 , B F , I , 6 B , 8 E , 7 E , S , 8 F , 1 , 6 8 , 3 7 ' » 

3 5 0 DATA 8 E , 0 , 0 , B F , 3 , F E , 3 9 , 8 6 , 3 9 , B 7 , 3 F D 

3 6 0 DATA 1 p ( j 7 , B 7 ( I , 6 A , 3 9 , B F , 3 , F C , B E , 4 3F 

3 7 0 L>ATA 7 , F E , 3 0 , 3 , 0 , I F , 2 6 , F C , B E , 3 , 3 6 4 

3 8 0 DATA F C , 3 9 , 8 1 , A , 2 6 , E 2 , C 1 , E 6 , 2 2 , D E , 5 6 F 

3 9 0 DATA , 1 0 , B F , 3 , F 4 , F D , 3 , r 6 , 5 7 0 

4 0 0 DATA 8 6 . C 9 , 1 0 , 9 E , 8 8 , A7 ,A4 , 7F , 1 , t o , 4 9 9 

4 1 0 DATA BL» , B5 , D , " 3 , 1 , 4 ° , 8 1 , 4 1 , 1 0 , 2 5 , 3 3 3 

4 30 DATA 0 , 8 A , 8 1 , 7 A , 1 0 , 2 2 , 0 , 8 4 , 8 1 , 5 B , 3 1 7 

4 3 0 DATA 2 5 , 6 0 , 2 2 , 2 , 2 0 , 7 A , 8 1 , 5 B , 2 A 6 

4 4 0 DATA 2 5 , 2 , 8 0 , 6 , £ 0 , 4 0 , B E , 7 E , D 2 , 5 F , 3 A A 

4 5 0 DATA B 7 , 3 , F a , 5 C , F 1 , 3 , F 8 , 2 7 , 8 , A 6 , 4 C F 

^ 0 DATA & 0 . 8 1 , 0 , 2 6 , F A , 2 0 , F 2 , B F , 3 , F P , 4 E E 

•J70 DATA i 0 , B E , 3 , F 2 , A 6 , B 0 , 8 1 , 0 , 2 7 , 7 , 3 ^ 8 

4 9 0 DATA A 7 , A 0 , 7 C , 3 , F 7 , 2 0 , F 3 , 1 0 , B F , 3 , 4 A 2 

4 ^ 0 TATA C 2 , B E , : , F 9 , 1 0 , 9 E , 8 8 , A 6 , 8 0 , f l l , 5 8 9 

5 0 0 DA" A 0 , 2 7 , ;>6,81 , 4 0 , 2 2 , 2 , 8 B , 4 0 , A 7 , 2 E < 4 

5 1 0 DATA A0 , 1 0 , 8C , 5 , f " F , 2 2 , 2 , I 0 , EA , 1 0 , 37E 

5 2 0 )ATA B F , 3 , F B , 1 0 , 3 E , 4 , 0 , E 6 , A 8 , 2 0 , 4 0 D 

f 3 0 DA^A 1 0 , B C , 5 , E 0 , 2 5 , F 5 , C * , 6 0 , 5 4 9 

5 4 0 DATA E 7 , A 0 , 1 0 , B C , 6 , 0 , 2 5 , F 8 , 1 0 , B l . , 4 1 4 

5 5 0 DATA 7 , F & , 3 1 , A 8 , E 0 , 2 0 , C 4 , 1 0 , 9 F , 8 8 , 4 D 2 

5 6 0 DATA B E , 3 , F 2 , 1 0 , B E , 3 , F 4 , F C , 3 , F 6 , 5 6 & 

5 - 0 , D A T A 3 9 , 4 1 , 5 5 , 4 4 , 4 9 , 4 F , 0 , 4 4 , 4 9 , 4 D , 2 8 5 

5 8 0 DATA 0 , 4 3 , 4 C , 4 5 , 4 1 , 5 2 , 0 , 5 2 , 4 5 , 4 1 , 2 3 F 

5 9 0 DATA 4 4 , 0 , 4 5 ,"58', 4 5 , 4 3 , 0 , 4 6 , 4 F , 5 2 , 2 5 0 

6 0 0 DATA 0 , 4 7 , 4 F , 5 4 , 4 F , 0 , 5 0 , 5 2 , 4 9 , 4 E , 2 7 2 

6 1 0 DATA 5 4 , 0 , 4 9 ,'4E , 5 0 , 5 5 , 5 4 , 0 , 4 A , 4F , 27D 

6 2 0 DAI A 5 9 , 5 3 , 5 4 , 4 8 , 2 8 , 0 , 4 3 , 4 9 , 5 2 , 4 3 , 2 9 4 

6 7.0 DATA 4 C , 4 5 , 2 8 , 0 , 4 c , 4 o , 5 3 , 5 4 , 0 , 5 3 , 2 4 8 

->40 DATA 4 F , 5 5 , 4 E , 4 4 , 0 , 5 4 , 4 8 , 4 5 , 4 E , 0 , 2 6 5 

(continued on next pageI 
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SOFTWARE 
(continued from previous page) 7 6 0 D A T A 

' 7 0 DA TA 

6 5 0 D A T A 4 F , 5 0 , 4 5 , 4 E , 0 , 5 0 , 4 D , 4 P , 4 4 , 4 5 , 2 A 7 7 O 0 DATA 

£>60 DATA 0 , 4 4 , 5 2 , 4 1 , 5 7 , 0 , 5 2 , 4 5 , 5 4 , 5 5 , 2 6 E 7 9 0 DATA 

6 7 0 D A T A 5 2 , 4 E , 0 , 5 3 , 4 3 , 5 2 , 4 5 , 4 5 , 0 , 2 6 0 8 0 0 D A T A 

6 8 0 D A T A 4 3 , 4 C , 4 F , 4 1 , 4 4 , 0 , 4 3 , 4 C F W — , 0 , 2 4 5 8 i 0 DATA 

T>90 D A T A 5 3 , 4 5 , 5 4 , 2 8 , 0 , 5 3 , 5 4 , 4 5 , 5 0 , 0 , 2 5 0 8 2 0 D A T A 

7 0 0 D A T A 4 C , 4 5 , 4 6 , 5 4 , 2 4 , 2 8 , 0 , 5 2 , 5 5 , 4 E , 2 6 C 8 3 0 DATA 

7 1 0 D A T A 0 , 5 0 , 4 F 4 5 , 0 , 4 D , 4 F , 5 4 , 4 F , 2 6 E 8 4 0 D A T A 

7 2 0 DATA 5 2 , 0 , 5 2 , 4 5 , 4 D , 0 , 4 3 , 4 F , 4 C , 4 F , 2 6 3 8 5 0 ' D A T * 

7 3 0 D A T 4 5 2 , 0 , 4 4 , 4 1 , 5 4 , 4 1 , 0 , 4 5 , 4 A , 4 9 , 2 3 E 8 6 0 D A T A 

7 4 0 D A T A 5 4 , 0 , 4 E , 4 5 , 5 8 , 5 ^ , 0 , 4 7 , 5 3 , 2 7 C 8 7 0 D A T A 

7 5 0 D A T A 5 5 , 4 2 , 0 , 4 5 , 4 C , 5 3 , 4 5 , 0 , 4 9 , 4 E , 2 5 7 8 8 0 E N D 

4 B , 4 5 , 5<9, 2 4 , 0 , 5 0 , 4 F , 4 9 , 4E , 5 4 , 2 9 7 

2 8 , 0 , 5 0 , 4 1 , 4 9 , 4 E , 5 4 , 2 8 , 0 , 4 C , 2 1 B 

4 9 , 4 E , 4 5 , 0 , 4 1 , 4 E , 4 4 , 0 , 5 4 , 4 1 , 2 4 4 

4 2 , 2 8 , 0 , 4 3 , 4 C , 4 F , 5 3 , 4 5 , 0 , 5 0 , 2 3 0 

4 3 , 4 F , 5 0 , 5 9 , 0 , 4 3 , 4 8 , 5 2 , 2 4 , 2 8 , 2 6 4 

0,52,45,53,54,4F,52,45,0,53,2~>7 
5 4 , 5 2 , 4 9 , 4 E , 4 7 , 2 4 , 2 8 , 0 , 4 7 , 5 3 , 2 6 6 

4 1 , 5 6 , 4 5 , 0 , 5 3 , 4 8 , 4 9 , 5 0 , 4 ^ , 0 , 2 5 * ' 

5 2 , 4 5 , 5 3 , 4 5 , 5 4 , 2 8 , 0 , 5 2 , 4 9 , 4 7 , 2 8 D 

4 9 * 5 4 , 2 4 , ? 8 , 0 , 4 D , 4 9 , 4 4 , 2 4 , 2 8 , 2 0 E 

0 , 5 2 , 4 5 , 4 E , 5 5 , 4 0 , 0 , 5 0 , 4 5 , 4 5 , 2 6 1 

4 B , 2 6 , 0 , 7 . " 

Sideways dump 
M K Mostowyj. 
Bret ton Estate, 
Peterborough. 

THIS PROGRAM will produce a hard copy o f 

any screen in any mode as long as the graphics 

origin is set 10 its default (0,0). The final 

printout is two tone only and assumes that the 

background colour is Paper 0. 

The program is written in machine code. It 

is 202 bytes long and is located at &AAB1 . 

Rather than having to use the Cal l statement 

to run the program, a new command is 

i m p l e m e n t e d via the resident system 

extention capabil ity o f the Amstrad. 

T o enter the program type in the basic 

listing and run it. I f all is well you will be 

given the chance to save the code to tape. 

T o reload the code type. 

M E M O R Y &AAB2:LOAD"" ,&AAB3 

and press Return . Once loaded 

CALL &AAB3 

to log on the new command . I f you arc using • 

Paper other than 0 you may inform the 

routine with 

POKE &AAF8.n 

where n « the Paper being used. Please take 

note that it is Paper and not Ink. 

Listing 1. 

1 0 MODE 1 
2 0 M E M O R Y £ R R B 2 
3 0 S U M = 0 R E S T O R E l ? 0 
4 0 F O R N = * , R R B 3 TO S.RB7C 
5 0 R E A D X « 
60 POKE N,VRL<"&"+X$ • 
70 SUM=SUM+VRL <"t"+X« 1 
30 NEXT 
90 IF SUMO&5FA8 THEM SOUND 1,254.-10: PRINT CL 
D R T R URONG P L E R S E C H E C K " E N D -
1 0 0 C L S PR T N T " D R T R L O R D E D C O R R E C T L Y " 
1 1 0 P R I N T P R I N T " P L E R S E I N S E R T T R P E F O R B Y T E S " 
1 2 0 P R I N T P P I N T " T H E N P R E S S A N Y K E Y " 

130 IF INKEvs="" THEN 130 
1 4 0 C L S P P I N T " S A V I N G D U M P . B *RA63&CA" 
150 SAVE "DUMP" .B/S:fiRB3,&CA 
160 END 
170 D R T R 0! 1 ?? 21 bd•? ?•cddl•be,c9 00 00 
1 8>"1 D H T R C 3 • d 1 , ? * 4 4 . 5 5 • 4 d - d 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 
190 D R T R b?-21 00-00 22-cb .?" 22,cd 01 00 
2 0 O D R T R 3 2 d 0 • aa., 3 c ,-32 , c f , a * 0 6 V? > c 5 - 5 b 
210 D R T R aa,cd.-df bd,fe,00,28,0b,3a cf,*.a,47, 
2 2 0 D R T R 3 2 , d 0 • 3 ? c C > a a • ?.? • c b I ? - 32. c f • a a , 
230 D R T R 22-cbaa cl.10d3,3e-lb,cd.73,*b,3®, 
240 DRTR 3® 00 cd -7.3, ab 3® 01 cd.- 73, ab -3a , dO 
250 DRTR 2a.cb ?3,11,07,00. 52,22-cb ??., 
260 D R T R 01.20 26-79,fe 91 20 21,3e,0a,cd,73• 
270 D R T R 1!,07.00.L9,22,cb ?',7c•F* 02.c2,DD• 
2S0 D R T R c2 • dd - aa • 3e Of • cd • 73, ab c9, *D,43.cd, 
290 D R T R c5 47/Cd/2b-bd,78,30.fa cl c9 

Listing 2. 

P R I N T " 

0 0 - 0 0 • c 6 , 

0 0 • 0 0 • c d • 

0 0 • 3 * .• 

cb ??•2a, 
3 =>. d0 • aa / 
2a/cb• aa • 
4b,cd,73, 
aa.cd-73-
cl,03,78, 
ab, 2-? cb 
aa,7d.fe, 
3 ^ - cr' • 

a a 
(V, 

00 
cd 
80 
23 
ab 
ab 
f © 

j ? 

8 4 

? 3 

RRB3 01 Cl RR 21 BD Rfl CD 01 
flflBE' BC C9 00 00 00 00 C$ Rfl 
ARCS C3 D1 RR 44 55 4D DO 09 
FlfiCB 00 00 00 00 00 00 CD oe 
RRD3 B9 21 00 00 22 CB RR 22 
flfloe CD RR 01 00 00 C5 3E 00 
RRE3 32 D0 RR 3C 32 CF Hfl 06 
RREB 07 C? ED 5B CB RR 2R CD 
RRF? RR CD DF BD FE 00 28 9B 
RRFB 3R CF RR 47 3R D0 RR 30 
R603 32 D0 RR 3R CF RR R7 CB 
RB0B 17 32 CF RR 2R CB RR 23 
RBI 3 22 CB RR CI 10 D3 3E 16 
RB1B CD 7.3 RB 3E 4B CD 73 RB 
RB23 3E 00 CD 73 RB 3E 01 CD 
RB2B 73 RB 3R D0 RR CD 73 RB 
RB33 2R CB RR 11 07 00 R7 ED 
RB3B 52 22 CB RR Cl 03 78 FE 
RB43 01 20 26 79 FE 91 20 21 
RB4B 3E OR CD 73 RB 2fl ce Rft 
RB53 11 07 00 19 22 CB RR 7C 
RB5B FE 02 C2 DD RR 7D FE 84 
RB63 C2 DD RR 3E 0F CD 73 RB 
RB6B C9 ED 43 CD RR C3 E0 RR 
RB73 C? 47 CD 2B BD 78 30 FA 
RB7B Cl C? 

Wild West 
Anszar Zerfass. 
Lehrberg, 
West Germany. 

THIS GAME uses the excellent Sprite routine 

by Robert N e w m a n — Your Computer 

January, 1984, page 106 — to create smooth 

animated graphics in different colours. The 

programs wil l work on the 48K machine only. 

However, it may be changed for a I 6 K 

Spectrum by changing the Clear statement in 

line 10 to 

C L E A R 31199 

and by changing all Peek and Poke addresses 

except line 10. The new values for Peek, Poke 

and Rand U S R statements can be calculated 

from the information in Newman 's article. 
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The mam program. 
r CEM L I N E LORDS MACHINE 

CODE 5CC I-E ROUTINE E 
P.NE-JMQN - O'JP COMPU-
TER i £ 4 PAGE 10€ 

O I h . E P i E g 
SOTGMT c FLHS1" 0 : -EHP 6 3 ^ 9 
- i § PR I NT *T 5 , 7 " C E P £ 
C -- UILC EJT -- ; «O 
ki T STOP t m E - - » £ -

'' 'LE *OP TC z - BEEF . 
• i Ey r c LOR: C O : £ 

-tr £T • JsC t E ~ £ l«CU 

2S LCT H l « 0 l.5~ CHXBHZ 
I l a M : _ E t C M l I » C H l 

AC Gfo SUE 500 
45 ORN00H I2E -3F 
50 LE T I f « l N i - E t IF -EE 

' HEN IF I J - P " J p I « - T 
N P C E 6 5 2 0 3 1- 2 RNC H = . 
> E 6 5 2 0 - r 

E I IP NCT URS ~>-EN -NC' 
THEN _ET '.IRG»I P ,c^E l a o 

a THEN P '> E i 
POt'E CEie 

OOE -

50 TO 

l e t H 

• * E £ 0 

POc.E e s i e i 16 POKE i ! ? 
OKE 0 s : - ! 

5 i I F SEE*" 
5215 - ANC 
2 5 

54 : i q -HEM IP- n o t sp -
EfJ ©0^ E 133 c O K £ s 
= * 5 t 0 1 ' - 6 PC ^ E € 5 2 : " £54 -C 
*E 6 ^ 2 1 5 1 LE T 

5 i I F NOT £C "HEN IF KNC1 . 1 " " 
EM POrE 4 E i A f POKE i f i i j PE 
E* ' -4 - f E i E e i 5 1 
E 6 5 2 5 2 1 3C«1 

55- Z" 5F "MEN I F SEE- S 5 2 J O O 
THEN POKE 6 5 2 3 5 0 S 5 2 I S ^ 

P P I N * AT s i - I N T peek ! 
c e~ ;P=O 

I P I*1 PEE-
i "HEN CO JUS " 0 

S I I F JC THE'. I " -EE ' « 5 i a ; s £ 5 
£ "HEN POKE S 5 I 5 ? PO^ E 

FP INT A- 21- ;NT p g t . « 5 £ i e : 
; I _E~ : : = o 
54 1" --E ' . I F =EE-

c THE'. GO sue " 5 I * 5= THEN ! c 

CEE- = —HE'. 50 SUB "C 
f 5 i c : H : c h i i := - i ^ n 
LE~ CHI 1 » C H I LE- M l i . M l 5C * 



SOFTWARE m . 
J.C* 1 2 0 RNC : h i = : : c 1 1 = 5 

70 _ £ T 3P = 0 POKE 6 5 2 3 8 0 POK 
E 5 5 2 3 9 . 0 PECK 5 5 2 3 0 RNC 
PEEK 6 5 2 3 0 5 0 THEN GO TO I C O 

71 I F PEEK 6 5 2 3 0 1 3 2 AND PEEr 
6 5 2 3 0 1 2 0 THE'I COKE 6 5 2 5 5 . 0 

JAGsO LE~ •: = 1 5 u E ' C X « a i - l M T 
PEE* 5 5 2 5 1 5 B 0 B F = 5 TO 0 ST 

j e -1 P R I N T : C . INK 2 • F 
S a l N T - 2 AT C x * l ; 

BEEP . 0 0 5 F NE»T c P R I N T P"1" 
C> C PT C> +1 . CY : " RT C 

• , CY , Pf iTUPN 
" 2 LET C• ® INT •PEE* 5 5 2 3 0 8 ' 

; . > = 2 1 - I N T PECK 5 5 2 3 1 3 ' PC 
I ' . " RT ZUr 2 . FT_A5H 1 , P 

SEEP . 0 0 5 0 P R I N T RT CX C 
RETURN 

75 L £ t f . : = 0 COKE 5 5 2 5 3 . 0 P0> 
5 £525-1 0 I p PEE U 6524-5 1 9 5 RNC 

P>E£r 5 5 2 4 5 2 1 2 THEN GO TO 1 1 0 
76 I F PEEK 5 5 2 4 5 1 3 2 RND PEEK. 

S 5 t 4 5 11™ THEN POKE 6 5 2 6 2 0 _ET 
iJRGsO LE~ C = 1 5 L £ T C ' = 2 1 - I N ' 

PEEK 6 5 2 5 1 z " O P F = 5 TO 0 
£C -1 P R I N T RT c> , C"i INK 2 - -
2 b I N T p 2 Cr RT C • +1 . CT £ p 

SEEP . 0 0 5 F M E ' T c p i n t fl-f 
CX . C Y - 1 , ' RT CX + 1 , C i - 1 . 

AT C * * 2 . C -1 " RETURN 
— L E T C * = 2 1 - INT PEEK 6524 .5 j 

LET , i f j T PEE- 6 5 2 4 5 - 9 ) _E 
T C aC +IRTTR : :< . C / • 52 > P P I N 
* H- c- IN- : . C L P S H I . P 
EEEP . 0 0 5 0 PPTNT RT C- C Y - i 

RETURN 
; O0 FOP p = 0 T«; 2 5 5 5 T £ P 5 BEEP 
. 0 1 F 10 OUT 2 5 4 F NE •T P LE 

~ C H I = C H I + 1 SO SUE 1 5 0 
1 0 5 RETURN 
110 FOP ^ = 2 5 5 TO 0 STEP -5 EEE 

= . 0 1 F 10 O U " 2 5 4 . c N E • T = L 
E " M I a r t 1 * 1 GO ? UE 150 

1 1 5 RETURN 
150 l £ T S I : » : * 3 i * 5TC5 C H I + 

-- ILC WEST -- " I T ; ; t ; T f f | - J . 
INPUT p r i n t a o P R P E P 5 

i N t 1 . 3 ® RETURN 
1 6 0 I " C H I = 3 PNC- H I -3 " H E N _E~ 

S i - 6 0 T n . 5 BEEN • I _ _ E D -
GO TO 2 0 0 

1 7 0 I F C r t I O "'"'-'EN ;_ET C a P U - 1 
-ET i t t — f o u n f t u c s u p . r e : 

T H E N L E T C U = C U + 1 L 
OL HP'. 'E 5 E E N K I L L E 

1 3 0 I F M I . C 
ET 5 t = 
0 

2 0 0 R A N D O M I Z E . 5 P 5 5 1 5 5 P P I N T 

fl- 4 0 5 C I G " ~ ; P R P £ C T I N " 0 
: l 
2 1 0 L E T 5 5 * JC OPE S L I M JOE 

» 3 T P * : u * - O'J r ! T P | PU 
2 2 0 : c L E N : 5 --C T H £ N L £ T 

GO T O 2 2 0 -
2 3 0 PC I N T RT 1 0 0 Pf lPEC INK 
1 5 5 
2 4 0 INPUT CP INT t l j I N f 0 

P r « i . o r N> 

THEN C L S 

t h e n GO TO 

T h e g ame W i l d Wes t a l l ows one player to 

take part in a dead ly g un f i g h t . F u l l instruc-

t ions are i n c l uded in the p r og r am It is you 

against S l i m Joey , w h o is con t ro l l ed by the 

c o m p u t e r . Joey wi l l be able to m o v e faster 

t han you — especia l ly on the h igher levels — 

so he's a really t o ugh o p p o n e n t . S o m e extra 

features are cacti spread all over the scenar io 

— a desert — a nd a covered wagon w h i c h w i l l 

appear at r a n d o m and wi l l exp lode i f h i t by a 

bu l l e t . 

T y p e in the p r o g r a m carefu l ly and save it 

o n tape w i t h 

SAVE "wild west" LINE 1 

L o a d the 4 8 K Spr i te rou t i ne and save it 

immed i a t e l y b e h i n d the m a i n p r og r am w i t h 

SAVE "spmov48k" CODE 64551.611 

Ver i fy the record ings and try to run the 

p r og r am . C h e c k all Peek /Poke /Rand t ' S R 

s ta tements a n d the sprite data ho l d in '<nes 

520-560 and 1050 1070 graph ics i f the 

g ame docs not work p roper ly . 

A lot o f work may be saved by ed i t i ng 

s im i t a r l i nes a n d c h a n g i n g the sma l l 

d i f ferences — e.g. 70-72 and 75-77. 

Program structure. 
1-25 

50 66 . 
70-72 
75 77 

100-110 
150 
160-270 
500-600 

800 900 

1000 1070 

Setup 
Main loop 
Subroutine: Player's bullet hit 
Subroutine: Joey's bullet hit 
Subroutine: Player/Joey hit 
Subroutine: Print score table 
End of game 
Subroutine: Set up screen and 
Poke initial values for sprites 
Instructions and selection of 
skill level 
Subroutines: Set up user-
defined graphics (1000-1030) 
and sprite graphics (1040 1070) 

R n o t h e r gaine 
EEEP . 5 - 1 2 

2 5 0 I N * £ 5 = y 
t o e - o 
2 5 0 I F INKE 5 = P 

9 2 
2 7 0 GC TO 2 5 0 
5 0 0 P R N D O H I Z E -3P 5 5 1 5 5 
5 0 5 E DPCEP i C R P E P 6 INK O £ 

L 5 GO s u e 15C 
5 1 0 "'OP " = 6 5 2 0 3 TO 6 5 3 1 3 5 T £ c 1 

5 P C'!- E F 0 NE • T e 
5 1 5 P R N D O M I 2 E P E 5 T O P E 5 2 0 * 0 

c P r « E 2 O 0 t o 6 5 2 7 4 CERD G CO- E 
* G H E ' T F 
5 2 0 r-P-R 20C INT PNO + 1 4 0 * 2 5 0 
0 . LE 2 0 0 1 ^ 0 2 5 0 0 11 15 
5 3 0 : P - P 50 PNC--140 ' +25 0 

0 2 2 0 0 1 C T-2 . 2 5 0 0 U 1 I 
5 4 0 C P T P 13c 0 0 1 0 0 2 5 4 0 
0 . 6 4 i S O 0 : 1 
5 5 0 : h t s i i 0 A O 1 , 0 0 . 2 5 4 0 0 
5 4 £ 5 0 0 : 1 
5 6 0 :-RTR 0 0 C 1 4 = 0 . 2 5 5 . 0 0 

9 r . 2 5 0 0 . 12 16 
5 - 0 LET S C « 0 _ E ~ f P =0 l e t URG 

— 0 
5 3 0 R R N O O H I I E F-^P F = l TO * « 

CP G = 1 T^ i>rr R N D 1 +6 P O I N T P 
- INT I P N D - 8 2 INT R N D * ( 1 PU 
- F a 1 i - P PNC = = 2 ' - 1 5 RND F = 3 -

2~ AND = = 4 INK i C H P J 1 4 4 . C 
ND . 5 N E / T s NEYT c 

5 9 0 P 0 P P - 0 T : £ 1 P P I N " r RT =• 6 
INK 2 , F £ 5 INK 1 . 
NE * T F 

6 CO RETUPN 
: O 0 E0PCEC 1 c f t f j : 5 INK ; = 

= IC-H t : 
5 1 0 P P I » J - PT i - e S I G H T 0 PRC 

EP T y j _ r EST 
: c O p r i n t i - j p H e : e v o u i 
} ? j i i i - 9 1 f n t c o w b o y f a c i r 

•5 s t i ' K y n d f t h « ho*, s u n Burn 
i n ? o r w i s e j e s t * . 

A ? I : N « T. 
a n t i s 
t h £ m e a t . 

9 3 5 P R I N T 
i i b u l l e t i -
y e * 

5 4 0 CP I N T 
l v t 2 h i t s , 
t o n c e J o e y 
bu l e t •• a y 
n t i s e . 

5 5 0 GO 5UE 
P 6- INK 0 " 
r / 1 

0 C L S 
£ 6 0 P R I N T 

' t i u a a g o n s 
or. i D o i n g s . 
y o u . 
. 5 - 0 P R I N T 

> e y i c 
i the 

: . i i « j o e u , " h o s e P 
r e a r e d t h r o u g h o u t 

ftoves f a s t e r ^ P 
f a s t e r - s ; g o o d 

r o w m i l t o n l y 5 ' j r v 
R n d y o u c i p n o * . wo - ' 
f i - b e e n h i » h i f 
h i t y o u i n t h e r i e a 

1 0 0 0 P R I N T a o P R P E 
P R E S 5 RNS K 

E E E P 1 . - 1 0 P R U 3 E 

T h e c a c t i a n d c o v e 
• d i l l g a i n y o u n o t 
I " , i s J u s t h i m o r 

" M o v e b y p r e i s i p g 
up d f w ^ ' a n d p u t 

b y P f t i i j p g k e y 0 

The machine code 

. e ' e l ' 1 - 6 
- 1 2 

I F I » " 1 
8 9 0 

OP 

5 5 0 P R I N T MT 1 9 . 0 
- 6 t o s e l e c t ga- ' -e 
B « h a r d B E E P 1 

£ 9 0 L E ^ I « = I N K . E V « 
1 $ G " T H E N GO TO 
9 0 0 L E T L E ' - ' a U R L 1 5 B R I G H T 0 

C T O 3 0 
10CO R E S T O R E 1O0O ff0P F a U S P P 

TO USP C'ERD G POKE F . G 
N E X T * 

1 0 1 0 C R T P 1 6 1 4 4 1 4 6 , 1 4 6 , 2 4 = 1 5 . 
3 0 16 16 1 6 1 3 1 4 6 1 4 6 . 1 5 5 2 4 0 1 

"6 
1 0 2 0 D f l T P 2 . 1 - 5 5 , 2 7 , 2 1 1 0 e , 1 4 
e . © , 4 . 7 2 5 0 36 1 6 3 1 7 6 
1 0 3 O D A T P 36 2 1 1 3 3 - 4 3 6 . 2 7 " ~ 

1 7 8 1 6 4 1 6 5 1 7 6 5 3 2 5 2 . 1 2 5 . 1 9 £ 
1 0 4 0 p O P = - = 6 . 4 0 0 0 TC 5 4 0 6 4 P E P : 
G POKE p • G N E X T r 

1 0 5 0 DRTR ~ 0 - 1 5 . 1 2 9 , 5 , 0 . 9 0 r 0 
2 0 1 9 9 2 2 4 6 3 1 6 0 . 1 5 1 6 0 1 5 64-
1 5 1 2 3 - 12 5 O 5 . 0 . 1 1 0 . 0 0 I 

5 . 0 6 2 . 0 2 0 . 0 1 3 . 0 . 2 0 0 3 0 2 5 2 
9 6 . 1 9 1 1 2 5 1 9 0 0 . 9 4 , 0 6 2 0 6 0 . 0 
2 0 O 2 0 0 2 6 , 0 0 0 • 2 2 4 
1 0 6 0 FOP F I 6 4 0 9 6 T O 6 4 1 2 " PERC 
G POKE F G N E X T F R E T U R N 
1 0 - 0 C P T f i I S . O 1 6 . 1 2 3 . 9 6 9 6 1 9 2 
4 6 1 9 2 , 4 3 1 9 2 4 3 , 1 9 2 . 4 3 1 9 2 4 3 1 
9 2 4 = . 1 9 2 4 8 6 4 . 3 2 . 6 3 1 9 2 , 1 5 0 1 
5 9 1 4 4 . 2 5 5 2 X 0 1 2 3 , 1 6 

L 5 P O I N T RT 1 0 . 5 R . T E 
P F f l 3 S 1 9 3 4 

The hex loader. 

5 3 0 p c i - C 
. c y o v -

NO o r . e t h e * e t c r e 
- o v r e o n y o u r c > -

10 
- 4 3 - ' 
i - i s -

20 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 

100 
110 
120 
1 3 0 

T t 
1 4 0 
e r r o 
1 5 0 
160 

DEF FN h i h ( i i C O D E h 5 l i ' 
7 RND h 5 1 1 ' 9 ' i ' + C O D E PS ' 2 
( 7 AND h * '£i )"9") 
INP t r r S t a r t " , s 
INPUT " f i r n l h . 1 
FOR n > $ TO t STEP S 
LET t O t » 0 P P I N T n , " 
INPUT h i P R I N T h 5 . 
LET =0 
FOR t » l TO LEN h | STEP £ 
LET 2 =FN h ( h * l LET t o t a t o t 

POKE P * Z 
LET h 5 5 3 TO > LET * » X - f l 
NEXT b 
P R I N T s INPUT t PP I N 

I F t o t t THEN 
r - t r y S Q j : n " 
NEXT P 
PEH ENTER STOP 

P R I N T " i n p u t 
GO TO 5 0 

t o f l o p 

6 4 5 5 1 2 R 9 4 F 5 2 2 P 0 F E 3 R 5 6 - 1 0 5 9 
F E 3 2 9 D F C r D 4 6 0 E C 5 s 1 2 1 7 

f 3 « 9 D F E F E c F 2 0 0 4 D D a 1 2 * 5 
£ 4 5 7 5 " 6 1 3 P F 3 R C P ' E * 2'P * - 9 0 4 
5 4 5 5 : p ' E 2 R P 0 B : r 5 5 2 2 5 E 2 : a 9 6 0 
6 4 5 9 1 2 2 R 0 F E E D 4 B 9 C F E C C — 1 3 - 5 
= 4 c O P R R 2 t 3 £ 9 9 p E 3 2 9 E , r E a 1 1 2 3 
5 4 6 0 - 2 e E 6 e - 3 C : £ 5 E - E : 2 a t f f ^ w 9 
6 A 6 I 5 9 F F E D 0 6 6 J 2 3 2 5 C F E a 1 2 4 6 
5 4 - 6 2 " DC 3 6 1 0 O 0 C D 3 S F C E D a l i e -
6 4 6 3 1 4 B 9 C F E R F 3 2 9 9 F E 3 2 a l i e -
5 4 6 3 9 9 P F E C - C 3 6 1 1 0 6 C D A P r 1 0 5 3 
6 4 5 4 " 2 2 4 E C D C E F C 3 - R 9 C F E a 1 2 4 3 
6 A 6 5 5 C 6 0 3 3 2 9 C F E E C 4 B 9 C a 1 1 3 4 
6 J . 6 6 3 F E C D R R 2 2 : - R 9 E « r 5 ^ 2 a 1 1 3 3 
6 4 6 * 1 9 B F E 3 R 9 s r p : E 3 2 9 R F E - 1 3 3 6 
6 4 6 - * 9 O D 3 6 0 F O 0 4 . E C D C 3 F C a 1 0 2 0 
6 4 6 5 7 C D 3 5 1 3 C I 1 0 6 1 " 9 4 £ a 9 1 0 
6 4 6 9 5 3 R 9 9 F E P E C O 2 S 0 5 C B a 9 6 " 
6 4 - 0 " 0 1 " r 2 0 F B - a w c t c c e a i o e e 
5 4 - 1 1 0 0 2 9 3 E-®-E092 0 1 5 — R 3 5 3 0 
6 4 . 7 1 9 D O C E 1 3 4 6 2 0 0 4 2 F P 1 a 7 6 2 
6 4 7 2 " 1 8 C 6 P l C 4 0 D F D 7 f t B : s 9 5 2 
6 4 - : - 5 4 . F 5 3 7 1 C 9 C B 2 3 C B 1 2 2 9 3 5 
6 4 - V i 3 3 3 0 4 C B O 1 1 3 0 F D D C E a 7 2 — 
5 4 - 5 1 1 5 4 6 2 3 0 - C B 1 1 D C 0 D a 5 9 4 
6 4 7 5 9 F D 1 9 0 2 C B 2 1 3 D 2 0 E 4 3 5 3 6 
6 4 7 6 7 3 R 9 R F E F E 0 0 2 9 0 5 C E a a n 3 

— c 0 1 3 C - 2 0 F B " 1 C 9 D D C B a 1 0 3 2 
5 4 7 E 3 0 9 F E C 9 D C " 6 O 9 0 0 D D s 9 6 9 
6 4 - p 1 C B C 2 - E 2 3 1 0 3 R f i 3 F E — 3 6 2 
6 4 7 5 9 F E 0 0 2 5 3 e D D E E O 0 2 S s 6 0 5 
6 4 - 5 0 ? l C 3 0 3 5 1 3 1 6 3 R 5 P p £ 3 6 3 0 
6 4 5 1 5 D D 5 6 0 : 3 2 9 E F E 3 R R 3 a 1 0 5 1 
6 4 5 2 3 F E D D S 6 0 C e r E F F 2 3 2 3 

D D B E 1 4 3 8 1 E C C : B 0 3 
3 1 2 0 6 

6 4 3 3 1 
F E D D S 6 0 C e r E F F 2 3 2 3 
D D B E 1 4 3 8 1 E C C : B 0 3 a 9 4 4 

6 4 9 3 9 - E 2 0 0 3 3 P P 4 F E C - £ R F a I 0 _ 1 
6 4 5 4 . " 3 0 4 0 C 9 3 R R 4 F E D D 9 6 a 1 1 5 0 
5 4 5 5 5 OE 3 : F E 0 0 2 5 3 4 F E E 0 a £ 5 0 
5 4 - 5 6 3 3 0 3 0 C 9 D D C B 0 9 C 6 C C- a 1 1 4 9 
6 4 . 8 7 1 C E 0 5 4 6 2 0 C 8 R F D D C E a 1 1 2 5 
5 4 6 7 9 0 2 T E 2 0 0 5 3 E F F D C - 9 6 a 9 5 3 
6 4 6 £ - 0 D 3 2 A 3 » E D D C E 0 5 4 E a 9 8 ? 
6 4 3 ® F 2 0 0 6 R F 3 2 9 1 F E 1 3 B D a 3 7 5 
6 4 9 0 : 3 R S C F E E - A 4 3 2 5 C F E a 1 2 0 1 
£ 4 9 1 1 1 9 B 3 C D C B 0 9 C 6 D D C 5 3 1 2 5 5 
6 4 9 1 9 0 5 4 6 2 0 2 p : £ P p r D O B a 
5 4 9 2 - C 3 " * E 2 8 0 5 3 E F F D D « 6 3 5 4 5 
6 4 9 3 5 0 E 3 2 R 4 F E D D C B 0 5 4 . E a 0 5 a 
5 4 9 4 3 2 0 0 5 R F 3 2 9 1 F E C 9 3 R a 9 2 0 
6 4 9 5 1 3C P E E C 4 J . 3 2 3 D F E C 9 a 1 3 4 6 
5 4 9 5 9 3 R M 4 F E p E E O C 3 C 6 5 0 — : ' . 0 0 
6 4 9 6 " DC C E O S - E 2 3 0 2 - : 5 6 0 3 8 6 9 
6 4 9 7 5 3 2 P 4 F E C 9 2 1 S 0 c : E l 1 3 1 1 4 9 
6 4 9 9 3 0 F 0 0 O 6 O - 3 C 5 D 5 E 5 E 5 a 3 9 " 
5 4 - 9 9 1 D C E I D D : 5 0 5 4 6 2 0 0 5 a 9 9 : 
5 4 9 9 9 D D C B 0 C F E E 1 C 1 C 1 1 9 a 1 3 4 2 
£ 5 0 0 " 1 0 E « C 9 D : C 9 0 C - E 2 3 3 1 0 5 3 
5 5 0 1 5 2 E C C 5 D C E C C 3 6 1 5 0 1 s S 9 5 
6 5 0 2 3 C D 2 ~ F C D D C B 0 9 " ' E 2 5 a 1 0 9 5 
£ 5 0 3 1 0 R D D C B 0 6 4 6 2 0 0 4 D C a 7 6 -
£ 5 0 3 9 3 5 0 - 0 0 3 " c E ^ E 3 2 5 6 a 7 1 5 
6 5 0 4 - ffrr.rctre • r 1 i ctj-.c a 1 7 4 1 
6 5 0 5 5 E D E . 0 1 9 C 9 D O 3 5 0 C 2 0 s 9 5 5 
5 5 0 6 : •3 3DC - E 0 - F E O O 2 5 C 9 - 1 0 4 4 
6 5 0 — 1 F E F F 2 8 0 3 D P 3 5 0 7 C D a 1 0 3.3 
5 5 0 " ^ 5 D F E 3 R 9 P F E D D 8 6 0 2 a 1 1 5 4 
5 5 0 5 " * ' 3 2 A 3 F E 3 f i f B F E D D 8 6 z 1 2 - 3 
5 e 0 ' 5 e 0 3 3 2 R 4 . F E D D 3 S 1 B 0 0 a — 7 0 
6 5 1 0 2 t C D i ' - ® CCC 1 2 e r D 2 R R 3 3 1 1 - 7 
6 5 1 1 1 F E 2 2 8 f l F E I B 9 E 1 1 8 R a 1 0 1 ? 
£ 5 1 - 9 ^ E O I C ^ C O : s e e E I E : 3 1 1 5 6 
- G ' Z ~ S 0 C 9 F 3 F 5 C 5 D E E 5 D C — 1 7 2 5 
£ 5 1 3 5 E S C t > 0 3 F D D D E l E l D i a 1 7 7 5 
£ 5 1 4 3 : I P ; : : : 3 O 0 3 E 0 9 E C 3 9 9 3 
6 5 1 5 1 4 7 E D 5 E C 9 3 E 3 E E D 5 6 — 1 0 5 0 
6 5 1 5 9 E C 4 - : 9 O 0 = 5 0 9 
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Graphics 7 
Paintbox 

SOFTWARE r w . 
Christopher Jones, 
Heme Bay, 
Kent. 

/ \ ( W 

THIS PROGRAM al lows the user to draw a 

picture on a Graph ics screen. These pictures 

may be stored on cassette for retrieval at a 

later t ime, so that finished pictures may be 

viewed again and again or unf in ished pictures 

completed. A number o f paint programs are 

now on the Atari market, but my program 

allows the user to sample the possibilities o f 

this type o f program without part ing wi th any 

cash! 

One o f the main considerations while 

writ ing this program was to keep it as user-

friendly as possible. There are on-screen 

prompts at all t imes, and all opt ions are 

performed in a similar way. In addit ion to the 

joystick only the number keys are used to 

carry our instructions. A l though the Atari 

computer has a vast range o f colours to 

display, I have deliberately kept the choice 

down to a s imple m i n i m u m . 

The colours are also named — rather than 

using a combinat ion o f hue and luminancc — 

which means that chi ldren o f reading age 

should be able to use the program. I f anyone 

is not satisfied wi th my choicc o f colours they 

are easily changed: lines 3000-5000 contain 

the relevant routines. 

W h e n you have typed in the program save it 

on a cassette and then run it. T h e scrccn wil l 

show a menu o f opt ions: 

S C R E E N — First select the screen colour o f 

your choice. 

P A L E T T E — Next select three colours with 

which you wish to draw your picture. 

C O L O L I R — Th is c ommand allows you to 

choose a working colour from your palette. 

Th i s colour will then be used when you select 

draw, circle, etc. 

D R A W - A cursor wil l appear in the ccntrc 

o f the screen in the colour you have chosen. 

Move tht cursor by push ing the joystick in 

the required direction. I f you wish to draw 

then keep the joystick but ton depressed and 

move the joystick in the required direction. 

T o plot a point — useful for stars — s imply 

fire the but ton oncc and move on . 

D R A W T O — A cursor wil l appear in the 

centre o f the screen. Move the cursor to one 

end o f the line you wish to draw and hit any 

key. Then move the cursor to the other end 

and hit any key. A line wil l be drawn between 

the two points. 

E R A S E — W h e n the cursor appears move it 

to the area you wish to erase. Ho ld the 

joystick button down and move over the 

points and lines you wish to erase. 

C I R C L E — Move the cursor to the point 

where you wish the circle's centre to be and 

hit any key. Then move the cursor left or right 

to establish the radius o f the circle and hit any 

key. 

F I L L - Move the cursor to the area you wish 

to fill and hit any key. The area must be 

enclosed and must be filled with the same 

colour wi th which it was drawn. Awkward 

shapes may need more than one fill. 

S A V E — Put a blank tape in the casette unit. 

W h e n you hear two beeps press play and 

record, then hit return. 

L O A D — Put the tape on wh ich you saved the 

picture in the cassette un i t . W h e n you hear a 

beep press play, then hit return. 

Choose your scrccn colour carefully. It need 

not be merely a background , but an integral 

part o f the picture e.g. a grey screen colour 

could be used for the surface o f the moon. 

I f you M'ish to erase part o f a filled in area 

select a work ing colour wh ich will show up 

against that area and then select erase. When 

the picture is finished try put t ing a frame 

around it by using draw or drawto. 

Screen colours and palette colours can be 

changed at any t ime, often with interesting 

results. Exper imentat ion is the best approach 

in this respect, so don' t be shy! 

I f the program should stop for any reason — 

such as a misuse o f Fil l — then type Goto 

1000 and you wil l be able to cont inue work on 

that picture. 

The circle rout ine in my program is based 

on the one in Ian Sinclair 's Boors GuiJt ro the 

Atari 600XL. I have adapted it to plot a 

cont inuous line as the circumference o f the 

circle, because any gaps wou ld interfere with 

the smooth runn ing o f the fill routine. In my 

version it is also possible to have semicircles 

and arcs at the edges o f the scrccn. 

The display list interrupt routine which 

protects the colours in the text window is 

based on the one in Peter Rudgel l 's article on 

Graph ics 10/7 in Analog 14. I have altered it io 

fit in wi th the colour requirement o f my 

program. 

t REM GRAPHICS 7 PAINTBOX 
2 REM CHRISTOPHER P . JONES 
3 REM A P R I L 1984 
9 REM I N I T I A L I S E 
10 OPEN i l . 4 , 0 . " K j " 
2 0 GRAPHICS 7 
25 D I M A i ( 1 0 ) , C l * < 1 0 > , C 2 + ( 1 0 ) » C 3 * < 1 0 ) , R ( 
3 , 2 ) 
35 R < 1 . t ) « O j R ( 1 . 2 1 » 0 ; R < 2 , 1 ) « O I R ( 2 , 2 ) - O i R 
< 3 , l ) - 9 i R ( 3 , 2 ) - 1 4 
3 6 GOSUB 1 1 0 0 0 
3 7 POKE 7 5 2 . 1 
3 8 SETCOLOR 4 , 8 , 8 : P O K E 5 4 2 8 6 , 1 9 2 
4 0 GOTO 1 0 0 0 
199 REM MAIN LOOP 
2 0 0 X = 8 0 : Y » 4 0 
2 0 5 X1®X:Y1»Y:COLOR C l P L O T X . V 
2 5 0 GOSUB 8 0 0 
2 5 5 I F PEEK< 7 6 4 > < 2 5 5 THEN 2 5 0 0 
2 6 5 I F S = 1 5 AND FLAG=0 THEN 3 5 0 
2 7 0 I F FLAG=0 THEN 3 5 0 
2 9 0 COLOR B 
2 9 0 PLOT X I , V I 
2 9 5 LOCATE X . V . B 
3 0 5 GOTO 2 0 5 
3 5 0 I F ERASE" 1 TVCN COLOR OiPLOT X I . Y l 
3 6 0 GOTO 2 9 5 
3 9 9 REM F I L L 
4 0 0 Y 2 » Y > X 2 = X : C 0 L 0 R C 
4 0 5 Y 2 = Y Z L 1 : L O C A T E X 2 . Y 2 . C 1 
4 1 0 I F C I O C THEN 4 0 5 
4 1 5 Y 3 - Y 
4 2 0 Y 3 - Y 3 * ! : L O C A T E X 2 . Y 3 . C 1 
4 2 5 I F C I O C THEN 4 2 0 
4 5 0 K - Y 3 - Y 2 
4fc0 FOR L = 1 TO K : X 2 = X 
4 6 5 LOCATE X 2 , Y 2 + L , C 1 
4 7 0 I F C l - C THEN 5 0 0 
4 8 0 PLOT X 2 , Y 2 » L 
4 8 5 X 2 - X 2 - I 
4 9 0 GOTO 4 6 5 
5 0 0 X2=X+1 
5 0 5 LOCATE X 2 . Y 2 + L . C 1 
5 1 0 I F C1=C THEN 5 3 0 

5 1 5 PLOT X 2 , Y 2 * L : X 2 = X 2 + 1 
5 2 0 GOTO 5 0 5 
5 3 0 NEXT L 
5 3 5 POKE 7 6 4 , 2 5 5 
5 5 0 GOTO 1 0 0 0 
5 9 9 REM CIRCLE 
6 0 0 I F 0 - 1 THEN 6 1 0 
6 0 1 0 = 1 : D = B : COLOR CJPLOT X, YJ X2=X(Y2*=YIP 
OKE 7 6 4 , 2 5 5 l G O T O 2 9 5 
610 0-0 
6 2 0 R » X - X 2 t C O L O R C 
6 4 0 FOR N=0 TO 3 6 0 
6 4 5 Z = X 2 H W S I N ( N > 
6 4 6 I F 2<0 OR I > 1 5 9 THEN 6 6 0 
6 4 7 0 = Y 2 + R « C 0 S ( N > 
6 4 8 I F 0 < 0 OR 0 > 7 9 THEN 6 6 0 
6 5 0 PLOT Z . O 
6 6 0 NEXT N 
6 6 5 COLOR DtPLOT X 2 . Y 2 
6 8 0 GOTO 1 0 0 0 
8 0 0 REM JOYSTICK INPUT 
8 1 0 fr*STICK<0> 
8 1 5 T - -STR IC<0 ) >FLAG=SGN(T) 
8 2 5 I F S = 1 0 OR S = 1 1 OR S » 9 THEN X * X - I 
8 3 0 I F 5 = 6 OR S » 7 OR S - 5 THEN X - X + l 
8 3 5 I F 5 " 1 0 OR S«=14 OR S = 6 THEN Y = V - 1 
8 4 0 I F S = 1 3 OR S * 5 OR S * 9 THEN Y = Y * I 
8 4 5 I F X < 0 THEN X=0 
8 5 0 I F Y < 0 THEN Y = 0 
8 5 5 I F >.>159 T « N X = 1 5 9 
8 6 0 I F > > 7 9 THEN Y * 7 9 
8 9 5 RETURN 
8 9 9 REM DRAWTO 
9 0 0 I F 0 - t THEN 9 1 0 
9 0 ! COLOR C I PLOT X . Y 
9 0 5 Q=1 
9 0 6 X 2 * X : Y 2 » Y 
9 0 7 POKE 7 6 4 , 2 5 5 : G O T O 2 9 5 
9 1 0 X 3 * X s Y 3 » Y 
9 1 1 COLOR C 
9 1 5 P t O T X 3 , V 3 : ORAMTO X 2 , Y 2 
9 2 0 POKE 7 6 4 , 2 5 5 s 0 = 0 : G O T O 1 0 0 0 
9 9 9 REM MAIN MENU 
1000 ? ->• 

1 0 0 1 FOR K - l TO 3:SETCOLOR K - I , R < K , I ) , R C 
K , 2 > i N E X T K 
1 0 0 5 POKE 7 6 4 , 2 5 5 
1 0 1 0 ? " D R A M ! 1 ) , D R A W T O ( 2 ) , E R A S E < 3 > , C I R C L 
E ( 4 ) , F I L L ( 5 ) , S C R E E N ( 6 ) , C O L O U R ( 7 ) , P A L E T T 
E ( 8 ) S A V E ( 9 ) , L 0 A D ( 0 ) ? * J 
1 0 1 5 ERASE=OiLOCATE B 0 . 4 0 . B 
1 0 1 8 F I L L - 0 l D R A M = 0 
1 0 1 9 D R T O = O t C I R C L E - 0 
1 0 2 0 GET fll,A 
1 0 2 5 I F A < 4 8 THEN 1 0 2 0 
1 0 3 0 I F A > 5 7 THEN 1 0 2 0 
1 0 4 0 I F A = 4 9 THEN D R A M = l l G 0 T 0 2 0 0 0 
1 0 5 0 I F A - 5 3 THEN F I L L = l i G 0 T 0 2 2 0 0 
1 0 5 5 I F A - 5 I T ) C N E R A S E = l : 6 0 T 0 2 1 0 0 
1 0 6 0 I F A - 5 2 THEN C IRCLE-1JGOTO 2 1 5 0 
1 0 6 5 I F A * 5 0 THEN D R T 0 " l i G 0 T 0 2 0 5 0 
1 0 7 0 I F A » 5 4 THEN 3 0 0 0 
1 0 7 5 I F A - 5 5 THEN 3 5 0 0 
1 0 8 0 I F A = 5 6 THEN 4 0 0 0 
1 0 8 5 I F A=»57 THEN 1 0 0 0 0 
1 0 9 0 I F A = 4 8 THEN 1 0 5 0 0 
2000 ? •>• 
2 0 0 5 ? -PRESS BUTTON TO PLOT,HOLD BUTTON 

TO DRAM,HIT ANY KEY TO RETURN" 
2 0 1 0 GOTO 2 0 0 
2 0 5 0 7 " > " 
2 0 5 5 ? " H I T ANY KEY TO ESTABLISH POINTS" 
2 0 6 0 GOTO 2 0 0 
2100 ? " ) " 
2 1 0 5 ? "HOLD BUTTON TO E R A S E . H I T ANY KEY 

TO RE TURN " 
2110 GOTO 200 
2150 7 ">" 
2 1 5 5 ? " H I T ANY KEY TO ESTABl, I S H CENTRE 
AND R A D I U S ( L E F T - R I G H T ) " 
2 1 6 0 GQTO 2 0 0 
2 2 0 0 ? " J * 
2 2 0 5 f / H I T ANY KEY t U F I L L AN ENCLOSED 
SPACE" 
2 2 1 0 GOTO 2 0 0 
2 5 0 0 I F ERASE"1 THEN COLOR BiPLOT X .Y iGO 
TO 1 0 0 0 
2 5 0 5 I F DRAM-1 THEN COLOR BiPLOT X .Y lGOT 
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SOFTWARE 
0 1000 

2510 IF FILL*1 ! THEN COLOR 0»PL0T X.YsGOT 
0 400 
2515 IF DRTOl THEN 900 
2520 IF CIRCLE-1 TtCN 600 
2999 REM SCREEN COLOURS 
3000 ? • ) • 
3005 ? "GREY<01,BLUE(1>,ORANGE<21,GREEN( 
3 ) , PINK(4) .PURPLE(5)?• ; 
3010 GET • l . S E T 
3011 IF SEK4B THEN 3010 
3012 IF SET>33 THEN 3010 
3015 IF SET=49 THEN SET =8 
3020 IF SET-51 THEN SET-13 
3030 SETCOLOR 4,SET,8 
3035 GOTO 1000 
3499 REN PLOT COLOUR 
3500 7 • ) " 
3305 •> C l » i " ( 1 > . " ; C 2* i " <2), - IC3»J " ( 3 1 ? " 
3523 GET • l , f l ( C « A - 4 8 
3530 IF C<1 OR C>3 THEN 3325 
3535 GOTO 1000 
3999 REN PALETTE COLOURS 
4000 ? " > " 
4005 7 "WHITE(0),BLACK< 1 >,BLUE(2),GREEN< 
31, YELL0W<4>,RED(51,ORANGE(6),BROWN(7 
) PICK 3 * ; 
4015 FOR K - l TO 3 
4020 GET • t . A s A - A - 4 8 
4025 IF A<0 OR A>7 THEN 4020 
4030 IF A*0 THEN A»="WHITE*iR(K,1>=9:R<K 
,2)-14 

4 0 3 5 IF A - I T I * N A « " B t A C K " « R < K , 1 ! = n i R < K 
,2>-0 
4 0 4 0 IF A«2 THEN fl» R L U E - ! R < K , 1 » « 7 : R ( K , 
2 ) - A 
4 0 4 5 I F A - 3 THEN A * - " G R E E N " i R < K , 1 > - 1 3 t R < 
K . 2 J - 1 0 
4 0 5 0 I F A=4 THEN A t - ' Y E L t . O W j R t K , U » 1 5 : R 
(K,21*12 
4 0 5 5 IF A - 5 THFN A* - " R E P " : R ( K , 1 > » 3 » R < K , 2 
> - 4 
406O IF A=6 THEN A»-'nRANGF i R ( K . ) ) « ? : » ' 
K.7J-8 
4065 IF A=7 THEN A*-"BROWN-|R(K. 1> >7lR<¥ 
,2 ) *2 
4071 ON K GOSUB 4 6 0 0 , 4 7 0 0 , 4 8 0 0 
4 0 7 5 NEXT K 
4 0 6 0 GOTO 1000 
4 6 0 0 C I •=A*«RETURN 
4 7 0 0 C?*»A»:RFTURN 
4 8 0 0 C 3 * * A t : R E TURN 
W 9 REN SAVE ROUTINE 
( 0 0 0 0 •> " > " » ? -PREPARE CASSETTF FOR SAVE 

10005 SCREEN=PEEMB8>+??>6»PEEK<B9i 
1 0 0 1 0 OPEN » 2 . 8 , 0 . " C i " 
10015 FOR T - 0 TO 3199 
10020 PUT PEFfc(SCREEN*TI 
10025 NEXT T 
10030 PUT # 2 , S E T 
10035 FOR T * 1 TO 3 

10040 PUT i ? , R ( T , 1 > ; P U T « 2 , R < T , 2 » 
10045 NEXT T 

10050 ClOSE « 2 
I0O55 GOTO lOOO 
10499 REN 10AD ROUT INF 
1 0 5 0 0 ? " ) - ! " » "PREPWf CASSETTE FOR 1 0 A 0 • 

10505 STRfFN>PFEK(P8 l»?56»PEEK(891 
1 0 5 1 0 OPEN 4 , 0 , " C : " 
1.0515 FOR T * 0 TO 3 1 9 9 
I O 5 2 0 GET AjPOKE STREFN»T,A 
10575 NEXT T 
10530 GET »?,<?FT 
105T1 FT1R V I TO 3 
1 0 5 4 0 RET •C.ArRa, l)~A;GFT t?.AiR(Tf2> 
A 
10545 NEXT T 
1 0 5 5 0 a O S E • ? 
10551 SETCOtOR 4 . S E T . 6 
10555 GOTO lOOO 
1 0 W REN PROTECT TE*T WINDOW 
1 1 0 0 0 D IN 01 t » ( 2 9 i 
11010 RESTORt M O S O i F W x-O TO T e j f i f A D I 
J POKE AOR'Ot l t > • » , T-.MF IT X 
1102O POKE P E F M 5 6 0 ) » 7 5 6 t P F E I ( 5 4 1 1 «B4. 14 
1 

11030 POKE 5 1 3 , I N T l A D R i M 1*1 / 7 5 6 > : P 0 K E 3 
l 7 , A 0 f i < r > L I » i P F F K ( 5 1 3 > * ? » 
11040 RFTIRN 
1 1 0 5 0 DATA 7 2 , 1 * 9 , 0 . 1 4 1 . 1 0 , 2 1 2 , 1 4 1 , 7 7 , 2 0 
8 . 1 6 9 , 1 4 4 , 6 9 , 7 9 . *7 
11060 DATA / 8 . 1 4 1 . 2 4 , ?OP. 1 6 9 . 1 0 , 6 9 , 7 9 , 3 7 
, 7 B , 1 4 1 , 2 3 , 7 0 6 , 1 0 4 . 6 4 

McCoriverter 
Ed Corteen, 
West bury, 
Wiltshire. 
THIS PROGRAM is designed 10 convert 

machine code into data statements which are 

then ready for publ icat ion. I have used the 

method used by Ian Briscoe in his W indos 

program. 

T o use the program simply type 11 into your 

Spcctrum altering the program to suite. The 

addition o f the interface 1 and Microdrives 

alters the base address o f Basic $0 use I.el 

Poke -23761 for non-Microdrive users and 

L E T Poke - 2 3 8 1 9 i f the Microdr ive* arc 

fitted. 

The program as listed is self-explanatory. 

Run the program and you wil l be presented 

with the M e n u . I f your program is a long one 

it is probably best i f vou use opt ion 1 first to 

ensure you don't run oul o f memory when 

using Edit to enter copies o f l ine 1000 

Once the program has been run always use 

Cioto g to run. Now use opt ion I 10 initialise 

the variables. Use Kdit to enter copies o f line 

1000. Use a line interval o f 10 

Next use opt ion 2 to check that you have 

entered enough copies. 

Now we come lo the interesting part I f vou 

look in the manual page 166, you wil l see how 

the lines o f Basic are organised W e know the 

address and length o f each l ine — 119 bytes. 

Op t i on 4 will read the mach ine code, convert 

it to Hex notation and Poke the code into each 

line. At the same t ime it calculates the check 

sum and this is Poked in at the end o f the line. 

Us ing F.dit to enter copies o f l ine 1000 

reserves spiKe ai thr <»rrect address for your 

machine code 

This process is qui te slow being Basic II 

takes about 40 seronds per line ("lever 

machine-code programmers can convert this 

Once ihe rode h:t«. been Poked into each l ine 

it can be checked w i ' h opt ion S T o publ ish 

your masterpiece siniplv «end o f ! the data 

lines wi th the loader program (lines 7200 to 

76 VI) plus anv extra Basic lines required And 

there you have it all the hours spent covert-

ing -and checking your rode have been 

overcome 

The data lines once decomp i l ed " can now 

be anywhere in vour completed program But 

rememher thev must be it the beg inn ing o f 

vonr program whi le thev are being converted. 

I f they aren't vou wil l end u p with some very 

strange looking lines or more hkelv a cra.vh! 

J OO0 OAT A " 0 0 0 0 0 0 0 0 0 0 0 0 0 S 3 0 0 0 0 0 O 0 

0000000000000000000000000L1000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 

000000000000000" . 1 2 
1010 DA1 A " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 W 0 0 B 

00000000000000000000000000000000 
0 0 0 0 0 0 0 0 4 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 " , I . "4 

1020 REM u s e 100 c h a r << t e r * pf»i 

l i n e , w i t h A c h a r a c t e r s f o r thex-

ItlUM 

I 0 " P R E M u v e I i n * ? i n t e r v d l n 1 0 
f o r d r t t o s t a t e m e n t 

t>000 REM AUTOLINE 

6 0 1 0 REM ED CORTEEN 

6 0 2 0 REM J a n u a r y 198S 

6 9 9 0 REM a f t e r r u n n i n g p r o g r a m 

u*-,e GO TO g t o r u n 

7 0 0 0 LET «]-7000; C I S : PRINT "En 

t e r " 

7010 PRINT " 1 i T u i n i t i a l i s e " 

7020 PR INT " 2 : To checl- number o-t 

DATA 1 i n e i " 

7 0 ' 0 PRINT " 3 : To 1 o«*d nwc c od i? " 

7040 PRINT * * l :To D e c o m p i l e p r o g r 

j m " 

701*:i F'RINT " 5 : To c o m p i l e p r o g r am 

7 0 5 0 IF INI E Y t = ' 

5 0 

THEN GO TO 70 

/ 0 6 0 IF I 111 E v t » " I " THEN (3n TO B 

000 
7070 IF INI t-lY*^>"2" THEN (30 TO 8 

0 5 3 

7 0 9 0 IF INKEVI THEM GO TO E) 

5 0 0 

7090 IF I N f E Y * » " 4 " THEN GO TO 0 

100 

7 1 0 0 IF IN1 E Y J - " 5 " THEN GO TO 7 
200 

7 1 1 0 GO TO / 0 5 0 
7 1 9 5 R E M • • h e x l o ^ d u r f 
7 1 9 7 R E M c h a n g e a d r i r p - . f i a s n*--ed<* 
d 
7 2 0 0 CI EAR 5 8 9 9 9 

7 2 1 0 LET a d d r » s s - 5 9 0 0 0 

7220 I FT l i n e - 1 0 0 0 : RESTORE »in<? 
•0 FUR . I TO l i n r - : 

REM • • n u m b e r o f DA IA I 1 ne • • • 

. 1 0 GC1 H1H 71,00 

v:"»r. PRINT l i n e ; " 01 . " ; 
l E T I 11<e=-1 1 n e + 1 0 

>. '60 Nh X I 

. ' ' 0 I T S : PRINT " ( o d e i n mpnor y 

• . 0 0 INPUT "name ot t : o d e 7 " f ? r : 

INPt i r " l e n g t h o f i . o d e " ( l e n g t h 

2 9 0 S5AV1 • ; I ; / tCODF .itirir . 

1 e n g t h 

' 0 0 PRINT "Ver i f y i n g . . * : V t R I I . 

* "in 1 ; I ; I t n«'E 

7V-I0 f ' R IN I 1 it-1 'ir»r v 1 n q " 

7 " 2 0 GO re T 0 0 0 

/ >00 Rr. AD . 1 , . ' m i l ' Ul 

7 5 1 0 I FT «l tl 

'TTI20 F.'IR 1 1 10 t FN 11 sTEF 2 

7 5 * 0 I ET h i g h - C t i D I 18 

7fJ40 I E T |r.n=f'ODt 4R 

"550 LET h i u h - h i g h J » i h i g b 

" ^ 0 I F l ow If 1 Y** «1 ow 9> 

7•. / 0 i f T b y t e ' I A * h i g h 1 H ow 

I I T t fjf . | 1 ,1 . i » h y t « -

r r ' l r «tfdr • , ! i v l i 

7<>00 IF I ^drtres . a r i d res* • I 
7 h 10 NF t I 1 

'0 II 1 o t I rhr-r I 1IH-N I P 

IN I " E r r o r i n I ) n » ' i l i i w ; " , " " 

h e e l i i id r »- r u n " : S M If 

76 *0 RF TURN 

7990 REM • • 1 n11 i a 1 1 -so*• 

P 0 0 0 1 ' ; PRINT tenter l e n t t i f t 

m/t I 'llDF : ERIHT • I n ^ mii' . l bry 
r o u r K t e d OF t o 1 h o p e i i « k t TpO": 
INP111 f ' 

«00 , : I I 1 ! 1N• ( 1 / 5 0 1 REM 1 iiiilii 

r o f 1 I r i l t'<l 

8 0 1 0 F M N T " n - E !>1T * n c r e a t e " 

; r o p i e * p ' l i n e 1 0 0 0 " 

(continued on next page) 
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SOFTWARE 
(continued from previous page) 

•Y\\, h 'R iNI "pr «•• , ,ny 

I i ; , t p r i , g r * . n " l PAUSE 0 

U0. L" i ! S 1 L l i i l JU00 

B 0 4 0 REM »»C-litfCt number o f 

1 i n e t * * 

80:>0 REM K l ® t « c t i i t h f q u o l 

A l t a i # a c h Lt.iL,* i?n>t;'nt * 

HUIj j. Ki n i t n u m i c r o d i i v e 

LET poke=2"57&l 

8 0 5 3 L tT p o k e = 2 3 8 I 9 : l.ET 1 

8 0 6 5 FOR p - p o k e TO p o k e + t x 

9 STEP 119 : IF PEEK ( p - l > 

EN GO TO 8 0 8 0 

0 0 / 0 

8080 
r t*cl ' 

0 " 

8 0 V 0 

8 0 9 5 

8 1 0 0 

I E I I t 1 i n e + 1 : NEXT 

PRINT A T 8 , 0 : " y o u h n v 

{ l i n e c o p i e s o f l i 

GO TO 7 0 5 0 

REM » •iJfrLomp i 1 i rig r o u 

LET p a l p - 7 3 8 1 9 : INPUT 

t l n e » » 

• ' • . tor 

• I > • 1 

k e y t o 

d * t a 

t* ma rk 
# 

t 1 1 t e d 

+ 1 ) » 1 1 

>34 TH 

P 
e » n t e 

n * 100 

t o l r a d n 1 " ; p e e k 

8 1 1 0 l.ET l i n e m j i t t b e r - 9 9 0 

p po l e TO p o t e H U -

119 

1 i n e n u m b i - I i n^numbr.' i * ) 

n l 1 0 , 0 ; " d i n oinpi 1 i n g I t 

t I tL , FOR 

1 r> STEP 

01-10 LET 

0 t PR INT 

ri«.> '* j 11 ne i i umber 

01 30 GO SUB 9 0 0 0 

81*10 NEXT p 

8 1 5 0 PR1N1 AT 1 2 , 0 ; " F I N I S H E D ! " 

8 1 5 5 P R I N T * © ; " H i t a n y I i-y t o c u 

n t i n u » " » PHUSi- 0 

0 1 6 0 0 0 TO 7000 

8 4 9 0 REM • • l o i d i n g r o u t i n « » * 

8 3 0 0 IF p o k t - . : 5819 THEN GO TO 8 

5 5 0 

8 5 1 0 PRINT # 0 ; " p r e p a r e ( . d ^ U c 

a n d h i t a n y k e y " : PAUSE 0 

8 5 2 0 LOAD " "CODE 

.0 (30 TO /00M 

8 5 5 0 CAT Is INPUT u l CODE 

8 5 6 0 LOAD * " r n " ; l ; . ~ tCODE 

8 5 70 GO TO 7000 

9 0 0 0 OIM « . t C 2 ) : I E I c h e c k s u m s 

9 0 1 0 LET d - p 

9 0 7 0 f OH a*--* TO j - 9 9 STEP 2 

9 0 4 0 LET rtf-FN h M P l . L t p e e l ) 

90!>0 LE I c h e c k stum r h e c l sum*PEE! 

p e e l 

9 0 6 0 L t I p e e l =p«»e( + 1 

9 0 7 0 P O I E a ,CODE ^ J < 1 > 

^ 0 0 0 POKE a M , C G D h a l t 2 ) 

9 0 9 0 NEXT « 

9 1 0 0 DIM i : * < 4 > : L.E I c * " i i I R T chec * 
ksu in 

9 1 1 0 FOR TO 5 : POKE .CODE 

C t ( f - l ) : NEX) f 

9 1 2 0 RETURN 

9 9 6 0 REM * * » d e c - h e . c o n v u r t e r » » * 

9 9 7 0 DEF FN I * < : , y ) = " 0 1 2 3 4 5 6 7 8 9 a 

bedc-f " ( INT l x / 1 6 y> —16* INT <>./l& 

<yt-l>)«-l> 

9 9 8 0 DEF FN h f ( « ) = F N > * < x , l ) + F N 

k * < x , 0 ) 

9 9 9 8 ERASE " m " ; 1 ; " a u t o l i r n ? " 

9 9 9 9 SAVE * " m " ; 1 ; " a u t o l I n e " 3 VER 

IF Y * " I t " ; 1 ; " o u t a l i r i » " 

Hires and Gnasher 
Karl Williams, /"l # 
Swansea, • / jAjS 
West Glamorgan. 
HIRES C O P Y provides a direct screen to printer 

dump ing utility which handles text and 

graphics on alt Or ic computers except the 16K 

machine for which the addresses in lines 10020, 

10050, 10060 and 11010 must be altered. 

Or ic Gnasher is a Pac-man style program 

fol lowing the usual rules and is designed for 

use on the Atmos a l though it should run on 

the Or ie l 48K . 

Cursor keys are used to guide your man 

around the maze. However , points are lost i f 

you retrace your steps which is also dangerous 

as the ghost follows in your footsteps and gets 

closer towards the end o f the game, the maze 

has been designed wi th this in m ind . 

M o v i n g over the fruit enables you to kill the 

ghost before the screen returns to normal. 

The object is to eat all the dots and move onto 

the pyramid . Mo r e screens could be added by 

using more data after lines 2120 to 2180 with 

appropriate adjustments in the rest of the 

program. 

Hire copy. 
10015 
10020 
1 0)07.0 
1 0 0 4 0 

10)050 
10060 
16)0/0 
10)000 
10090 
1 0 1 0 0 
101 1 0 

LPR1NT C H R f < 1 B> s L P R I N T " I * 

A=>CA000 

REPEAT 

A « A + I 

U N T I L PEE* <A) >64 OR A - C B F 3 F 

I F A * C B F 3 F THEN L P R I N T ' M B , - 4 0 0 " : P I N G l E N D 

X - P E E 1 ( A ) - 6 4 * 

1- X / 3 2 - I THEN X = X - 3 2 l S - l : G O S U B 1 1 0 0 0 

IF x / 1 6 * 1 THEN X v X - i 6 : S » 2 : G 0 S U B J 1 0 0 0 

. F X / B =1 THEN < = X-Bs 5 " 3 « GOSUB 1 1 0 0 0 

IF X / 4 =1 THEN X « X ~ 4 : S = 4 : G O S U B 1 1 0 0 G 

101T0 IF Xs2 I THEN « X-2tS-5»G03UB 11000 

10150 IF * / l > » l THEN S "6 iGOSUB I 10011 
10140 GOTO 10030 

11P00 REM -PRINTER* 

. 1 0 1 0 B-A CA000 
i 1020 CY- INT <D/<.0> 

11030 CX- t (B-C '-*40/*e>) * S > * 2 
110 ".a CY-CY*-2 
t 1 0 4 0 L P R I N T " M " | C X ; " t - j C Y i L P R I N T " D M ; C X + l ; " , 

1 1 0 5 0 L P R I N T " M " J C X : " , ' j C Y - l : L P R I N T " D " ; C X + 1 i 

110to0 RETURN 

I C Y 

, " t C Y - l 

Gnasher. 
i 

• l i t* 
• t l *,r«(»A *• I * 
I 0 I - Hi (444 
I 4.1-.•.•4* 

fNIHI t A l ik i ,M I i i , r * l 11 Ft 
I tout -.HI 
t a t 

Id** ItH 
It o«ut .*W 
.1 HUM* ' W 

in I uvuh 
» fw >4(v Id i itlr i 
t: M]||r4l|>M«|M|>I 

M N M.Ml-4' 
9d kHl> I?t)l 
a:- i"+ . i . , . » t .mM i 
i t i t ontut uw> 
M It • • Irt* ttKBMM.|V.4ll*f.t.,i#l|l !• KLfX W 

l» > 
sa it fMkN t^ovtit . fumo i » 

It k>MUi Itt'liVIQ II* 
mm it ••••fla >>«« ••••tiooto <ia 
•»• I* A ^ t J I * l t , » v . t . h Q Q I O l i t 
IM |t l « l t It* • I . ' t 
Ul It i - u M l I .#. .I , i^ I H ibb I1> 1*3 
l.» "*•• '•«•. MUtiM-hOIlD 14* 
i.-rs it <**rt. r-r «iooto , 
• * it 4*4! <m i -** 0* I .41. ut i .4r B̂, L'tf rt*jt .'i* 
I J-i It %. 1 14a "•SUiUOlO 4*M 
1*4 ildl P.t 1 ,t,.P • .33,n,OT 1,V,V 
141 11 t -,4V <lvt .tr M n IM 
IM l*.l»-/l5l.|itvol ft.f^fltlUI n<l»i .ma. • 1 

4̂41111 
I». flOt }l,t,w.t\0t •!,»>,« 

n«ii »,i.taitifii a i ,« ,w 
.h* NlH l .nt.t lf lM t,*.4,lM* 
1 '« . * At.t-* INI* <1 ,1)1 
.1* .t.|t, i* IP, I, Ihr I f , <* • v*t A | . t f i M . m l » r t 2 i . i ( l * i 

itJl*.miHlt tl.tit* 
;u-H |t « | ».»S|*Urtl 4M* 
14* Nt * 1 " 
.44 liil'hKlID «*** 
. m h-.«rn 
- I* It i-** m i-iii 1 .*N tMlilvAlira-rg.lill.flit 

jwf '«u»iiiaro 1 
«t ir i-4f 1* i-jr-j r>«h .t« 

It r» ,.44. L- # I'm 
...» not l.v.VtrfN*|4r*t M'*4t -o I l i l t lilKittt | 

M 1-| , i*|lu .«* 
'I tn ul H.li.mtl.l.MUR Htl 41' IMiruMl I «t 

I . 1 IT M 
'-. . .. -**. V>-Kiioto I S 
• v • u I » I m I*N 11« i i » 

*iot <.i,«i»\i>i «.> ,mi i , r :n» h-44 1a ** m r 

.IP-I 111 j i M 1. SV ...Itl^lT Hiht.it 
ti* imckii.«4 i.auia i v 
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FANTASY 
MELBOURNE HOUSE/PSION 
OCEAN 
QUICKSILVA 
REALTIME 
THOR 
VIRGIN  

All proceeds to The Bob Getdof Band-Aid Ethiopian Appeal Fund. 

10 Top titles on one cassette! only 

Features 
the Hit Singje 

'Do they know it s 
k Christmas? J 

b a n d - a » d y 

SINCLAIR SPECTRUM 
SPELLBOUND 
STARBIKE 
KOKOTONI WOLF 
THE PYRAMID 
HORACE GOES SKIING 
GILLIGANS GOLD 
ANT ATTACK 
3D TANK DUEL 
JACK & THE BEANSTALK 
SORCERY 

Available from multiple retailers and specialist computer stores 

COMMODORE 64 
GUMSHOE 
PITFALL 
STARTRADER 
KOKOTONI WOLF -
CHINA MINER 
GILLIGANS GOLD -
FRED 
GYROPOD 
FALCON PATROL -
FLAK 

A & F 
ACTIVISION 
BUG BYTE 
ELITE 

OCEAN 
QUICKSILVA 
TASKSET 
VIRGIN 
U.S. GOLD 
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GOES TO 
HOLLYWOOD 

I 
t 

GAMES 

:—i-E 64 A M S T R A D A T A R I 8 O O 



or 

U T I U T V 

The Quill 
The ulustrajpr 

The Graphic 
Adventure Writing System 

For Tlie 48K Spectrum 

The Quill £14.95 The Illustrator £14.95 

CILSOF1 
30, Hawthorn Road 
Barry. South Glam 
0446 - 732765 

From Computer shops Nationwide 
Or direct from us by post or phone 

Credit Card Order Line Staffed 24 Hours Daily 

0222 - 41361 Ext 430 

AMSTRAD 
ADVENTURE 

CREATOR 
For just £2.99 you con buy THE AMSTRAD PENTACLE, a 

progrom which tokes all the hard work out of wr i t ing 
odventures on the Amstrad. Just type in the program provided 
in our £2.99 book, THE AMSTRAD PENTACLE, and fol low the 
instructions, and you' l l be creating your own, or ig ina l 
adventures. It comes complete wi th a full set of data for the 
medieval adventure Castle of Doom. So, for just £2.99, you 
get the book THE AMSTRAD PENTACLE which contains the 
full listing of the adventure-creating program, full instructions, 
and a complete set of data for the Castle of Doom adventure. 
You con even market the adventures you wri te with this 
package without pay ing a penny in royalty! 

DYNAMIC GAMES FOR THE AMSTRAD contains 50 
exciting games for your computer, including orcade 
programs, a complete Chess, adventures, and much more. 
Complete with detai led instructions, Just £5.95. 

Both THE AMSTRAD PENTACLE (ISBN 0 907563 70 8) 
and D Y N A M I C GAMES FOR THE AMSTRAD (ISBN 
0 947695 16 8) are avai lable f rom your computer _ 
or book store, or by mail (post free) f rom: 

Interface Publications Ltd. , Dept . QTYC, 
9/11 Kensington High Street, London W 8 5 N P | 

{UK Trade: W H S Distributors) 

Onterface 

Educational Software 

BBC Micro 
Tape. 40/80 track Disc. 
Econct compatible. 

ZX Spectrum 
Commodore 6 4 
Electron 
unexpanded Vic 
Z X 8 1 • Apple • PET 
N.EC.-P.C. 8 2 0 1 A 
Dragon {book only) 
All software for the 
above computers. 

MICRO ENGLISH (BBC. Election). Complete English Language M i l tui lwn 
and revision course, to O-Levet. ol 24 programs. Includes "speakand-
spell real speech (no extias required). C24 50. 
MICRO MATHS 24 program revision o» self tuition course to O-Level, 
C24 SO (except ZX81 M 2 00I 
SIR FRANCIS DRAKE AOVENTURE GAME Authentic, hrsioncel, graphic* 
adventure game C6.SO 
ANIMATED ARITHMETIC Teaches using movng colour picture* I not 
wurd i l Ages 3 8 E6.50 (d>sc C7 501 
BRAINTEASEflS Book ol 10 t e t t * & pu j j l e program* C5.95 

0*ctff lenf" EDUCATIONAL COMPUTING 
'Immediate dispatch Micro Maths. Micro English and Master Maths 
Phone or send order* or requests for tree exhibition leaflet (300 programs) 
to: 

L C L DEPT. Y. 
t 

26 Avondale Ave. 
Staines, Middx. 
Tel: 0 7 8 4 5 8 7 7 1 
24 hr» Orders 

Wo/Id leaders in educationtt sett*vara 
«1>itr>butott m 34 countries. I 

TRAIX DISCOUNTS * AS SEEN ON* 
HEW HOTLINE SCRVICt TV 
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• r 

SOLO FLIGHT -Computer controlled flight training teaches 
the techniques of flying and familiarization with instruments. 
RESCUE -Your assignment is to locate and attempt 
pick up of stranded military personnel. 

u H " li 

I 

i H 

1 1 lIM 

(JKKtUtfJ 

HELICOPTER 
FLIGHT SIMULATOR 

j 
CASSETTE £11.95 d,sk £14.95 

wi: 
K B U I 

EXPLORE - Fly a survey mission over previously unexplored 
territory and map the terrain. 
COMBAT - Use your rockets and machine guns to defend 

a secret desert installation from unknown hostile forces. 

c o s m i 
<s\ U.S. QoM Ltd.. Unit 10. The Psrfcwsy 

Industrial Centra. Heneage Street, 
Birmingham 87 4LY. Tel: 021359 3020. 



— ^ 

Ifs a snip. 

For only £14.00 you can have Your Computer delivered to your door, 
every month, for a whole year! It's the best way of making sure you get your own copy 

of Britain's biggest selling home computer magazine, and of keeping in 
touch with ail the up-to-the-minute news, views, advice and information on the 

computer scene — without queuing at the newsagents. And if 
you don't want to snip at your favourite 

magazine with the scissors, just photo copy the page and 
send it to us instead. We won't feel cut up about it 

— and neither will you! 

I 

YOUR 
COMPUTER 

Please send me YOUR COMPUTER each month for 
12 months. 
A. I enclose cheque/PO to the value of i 14.00 (UK), 
£22.50 (Overseas). Cheques should be made payable to 
Business Press International Ud. Air mail rales 
available on request. 
B. Please debit my credit card account: 
Enter number: 

SUBSCRIPTION ORDER FORM 
NAME:. 
ADDRESS: 

(please tick) 
JVXCSS Bare laycard /Visa 

• • 

Signed 

TL 
Dint rs Club 

• 
American Express 

• 

Date 

Job Title (If any) 
Type of Business (if any) 
Do you own a computer? 
Do you have access to a computer? 

If so please state t y p c ^ b n / i l / i . 

Yes 
Ves 

Me 
no 

Please return to: Your Computer. Subscription Manager. 
Business Press International Ltd.. OakJield House. 
Perrymount Road. HAYWARDS HEATH. Sussex RH16 3DH. 

YOUR 
COMPUTER 
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THERE ARE KEYBOARDS... 
AND THERE ARE SAGA KEYBOARDS 

SPECTRUM* COMPATIBLE-THE KEYBOARD FOR ZX SPECTRUM COMPUTERS 

THE SAGA 1 EMPEROR 
With 67 keys, the design the ability to speed type. For 

incorporates 4 Symbol Shift business or pleasure the 
nd 2 Caps Shift keys allowing Emperor will make your 

you easy access to every H I computing time more productive 
available function. The ^ b v i a H j ^ ^ ^ and enjoyable. 

With 67 keys, the design ^ ^ 
Incorporates 4 Symbol Shift ^ ^ 

and 2 Caps Shift keys allowing ^ ^ 
you easy access to every 

available function. The ^ ^ 
SAGA 1 Emperor makes obsolete 

the "Stretch Requirement" of 
other keyboards and enhances S 3 S 

NOW T 
INO VAT 

SPECTRUM COMPATIBLE 
GRAPHICS TABLET 

FACILITIES: CIRCLE, DRAW, BOX, TRIANGLE 
FILL, LINE, TEXT, WINDOW, MAGNIFY, SAVE 

SCREEN, MICRODRIVE COMPATIBLE 
JOYSTICK & SAGA G.P. COMPATIBLE INTERFACE PLUS S/W 

£29.95 INC. V.A.T. + £1.00 POST & PACKAGING 

SAGA G.P. (REQUIRES INTERFACE PLUS S/W) 
ONLY £69.95 EXCLUDING V.A.T. PLUS £1.50 P&P 

Q Q Q Add more speech to your speech synthesizer - write for details 
SEND YOUR ORDERS TO: 
Dept YC 4 
SAGA SYSTEMS LIMITED 
2 Eve Road, Woking, Surrey 
Please add the correct P&P and VAT. 
(When ordering please state whether you wish 
the keyboard to fit Spectrum or Spectrum+) 

* 
Please send me the following SAGA products 

/ Name 
Address > 

^ Total amount enclosed £ 

p l e a s e debit my Access a/c 
Signature 

YC5 Please make CHEQUES/P.O. payable to SAGA Systems Ltd. 
Please allow 28 days delivery y i 

FREE SSL SWEATSHIRT FOR EVERY 100th CUSTOMER WORTH OVER £10 i 



Has anyone ever told you 

...YOU HAVE A WONDERFUL 
PROFILE! 

Readership Profile, that is. It's the jargon we use 
to describe you - the buyers and readers of Your Computer - to other people, 
such as Advertisers. And we probably know more about you than you think! 

For instance: 65% of you are under 24.34% of you are 
considering buying a new computer - even though an 

overwhelming 96% of you already own one. On average, you each spent £376 last 
year on computers, software and add-ons, and during the next 12 months 

75% of you intend buying more software, with 72% buying 
other add-ons. And that's not all! 

There are well over 150,000 of you buying Your Computer 
every month - making it the biggest selling home computer magazine in 

Britain. Which is good news for our Advertisers as it gives them the lowest cost 
per thousand of any magazine in the computer market 

-Just £>6.31. No wonder they love your 
profile as much as we do! 

YOUR 
COMPUTER 

Britain's biggest selling home computer magazine. 



OOjjggg 6613036 CLASSIFIED Contact: Susan Platts 
A D V E R T I S E M E N T RATES C o p y D a t e . Apri l 29 th 

l i n e a g e : 50p per word 
(Min 20 words) 
Box No: £4.00 ext ra 
Linage advert isements are 
prepayable and the order form 
published in this section should 
be completed ond returned 
with remittance. Credit Card 
facilities are avai lable. 

RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 

Display — rates per see (Min. 2scc) 

O n e insertion : £9 .00 
Three insertions £8.70 
Six insertions £8.50 
Twelve insertions £8.00 
Display advertisers should 
preferably reserve space by phone. 

15% VAT. 

Closing dale for Classified 
advertisements is the 29th 
Apr i l for Ihe June edition 

Post to 
Your Computer, Classified 
Department . Room H211, 
Quadrant House. The Quadrant , 
Sutton, Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 
S I N C L A I R 

S e r v i c e C e n t r e 
Wo Iwivo the r .p j fos lor .ill rep.i.ij. to 
Spec! rum ZX81 Inlortitce 1. Microdrive, 
Ram Pac* 
You pay £10 00 and parts and return 
postage AM unrts repaired lo the original 
standard genuine Sinclair spares by 
our MNC qualified staff 
Also avaitaWs Spectrum memory update 
16K 48K htled t>y us C28 50 

Ouan tum 33 City Arcade. 
Coventry 

(0203)24632 

M S 

X l 

PEOPLE REQl I RED 

in all art as 

EARN £20 - £100 per week 

with the help of 

your Home Compuier 

111 is is a genuine 

opportunity not to be missed 

VnJ S A L /or Oriuth 

COMPUTER I-INK L .K. 

134. Crewe R m d . Alsagci. 
Si iAe-on- l i c n t 

MICRODRIVE - WAFADRIVE 
TRANSFER TAPES 

major i ty of your j j a m e s l o 
us ing the 

Transfer major i ty ot your g< 
WAFADRIVE o i MICRODRIVEt 
007WD or 007MD tapes T h e s o u s e t h e 
Semr Au toma t c m e t h o d p roved to be 
the MOST successful avai lab le In 
eludes t ransferr ing of Headorless pro-
q r a m t & p r o g r a m * m m a p area 
The Waladr rve 007WD mc ludes system 
to great ly reduce Loading t>me for 
mul t ipar t progress 

Longer programs-Hyper Loads can I Mr 
t ransferred l o WAFACARTRlDGE 
us ing techniques pr in ted in Newslet ter 
of MICRODRIVE ft 

Scrabble. 
WAFADRIVE EX 
Full throi t le. etc. CHANGE, 

etc 
0 0 7 W D o r 0 0 7 M on cassette fS 95 
007WD o n WAF A £8 SS 
0 0 / M D on CARTRIDGE f 7 95 
O/soes. Europe »56p Others +C1.S6 

MICRODRIVE/WAFAORIVE 
EXCHANGE CLUB 

M e m b e r s h i p is |ust C6 lor 
12 issues (£9 Europe, 

C12 e l s e w h e r e ) 

ZX-GUARANTEED (SPU) 
29 Chadderton Drive, Unsworth, 

Bury, Lanes. BL9 8NL 
T e l : 0 6 1 7 6 6 5 7 1 2 

A S T R O L O G Y 
f o r b e g i n n e r s 

o n l y £ 1 1 . 5 0 
A Starrer Pack c o m p o s i n g a s imp le 
p rog ram t o ca lcu late a horoscope, an 
in t roductory booklet & ? self teaching 
p rog rams (how to interpret the h o r o 
scope! 

No prev ious k n o w l e d g e 
requ i red 

48K Spect rum. BBC/Elect ion 48X 
Oric, Dragon, Tandy Color . Tandy 
TRS80. C o m m o d o r e 64rPET. Atar i . 

Ams t rad . Sharp MX80A/K/700. Colour 
Genie. V ideo Genie /System 8 0 PMC 80 

m a n y more proyutms for 

exper ienced astro logers 
also olhor micros 

Do/ p r o g r a m m e s <i|n i h a n * in 
Neder landsta l ige v e r s i o i vorknigbaar 
voor Spec t rum Vraag Oocumentat ie* 
Cash w. th order (add 60p outs ide UK | 
or large sae for the freo cata logue to 

A S T R O C A L C ( D e p t YC) 
67 Peascroft Road 
Hemel Hempstead, 

Herts HP3 8ER 
Tel: 0442 51809 M 7 

BBC B SPEECH Uni t Un l im i t ed vocab 
A l l a p h o n e S y s t e m Just p lug m No solder 
mg or Wires C18 00 • VAT CI 00 p f t p 
Wakef ie ld Components , 29 Kutgscroft . 
W e l w y n Garden City. Hons 63$ 

LETTER-HEAD 
for the 48K Spectrum 

An ENTIRELY OKIC1NAL utility program 
lo design and ptmt youi own buwness 
letterheads orders, receipts, p n n o r u l 
stationery. labels and posters 
* 5 different type laces 
* Proportional spacing 
* Vatiable character wxi th & height 
' Block scroll, inverse 6 erase 
' Variable thickness box function 
* Graphics mode lot youi logo design 
* Special cassette label option 
* Many more featured 
Drive* Epson typo printers l ine Star. M T. 
Shirvw* etc | via most interfaces (IF1, Hit 
detbay. Kempston. Kempston £ Tastnan. 
Moiex. Watadrive) 
Price (7 SO on caasetle, 18.50 on can 
ttdge. or SAE further details & additional 
miertace compatibi l i ty from 

Bradway Software (YC). 
33 C o u l a n Ave. , Sheff ield. 

S T o t t a , SIT 4PC 

DRAGON Mediacalc Spread Sheet 7S6 cells 
* Average lo la l M&Col 's AH tunc 
t ions suppor ted w i t h m e n u and instruc-
t ions Only f 9 99 Med ia Magnet ics 
Freepost. West B r o m w i c h B706BR 596 

COMMODORE 64. Backup interface. Copies 
l u r b o loaders, mach ine code etc f r o m 
Dalasette l o any Hi Fi recorder (Specify 
Phono or OIN plugs! , Only C7 95 McQuade. 
55 Sha f t t bu ry Orive. Heywood . OLIO 7PH 
Lanes 639 

BLAflH CASSETTES 
Rely on the professional! tor g u t i a r n H d top quality c o m p u t u audio eassanas at great vahia 
budget prices Packed in bo>es ot 10 complaie w i t h labels inlay cards and library case 
" r t n >r<tu6* VA T poll tt WClig 

Length 
J m*vs (e Si 
10 irwts ic 101 
12 "wis <c 12) 
1$ n w n ic 15' 
30 •"•"•us Ic 30> 
60 n « l (C eo> 
90 'c 90' 

Boa Put« no; 
r a » 
f 4 40 
C4 4S 
M S 0 
f 4 70 
r s s o 
noo 

o«v Valua 

Cftagv f\>un Ordf »ntiot*d lot 

TRADE ENQU'RiES WELCOME GET BEST TERMS. SERVICE ^PRODUCT 8UV DIRECT f BOM 
MANUFACTURERS Or PROFESSIONAL BRAND CASS! t TES 

NAME 

AODRESS 

PROFESSIONAL M A G N E T I C S LTD 
iDapt CCO) Cessans Hous* 12* Hunt let Road La*ds IS10 3VV 
FREEPOST TRT (OS37I TOSOSS 

it Road Leeds LSI0 3VV A A 

/ V a / W V 

ATARI 
400/600/800/XL 

C a r t r i d g e T r a n s f e r S y s t e m 
\<m* t t r<v qarlrmges » up* at <*•« Sn%*t 
plug r * HJ(KM>0 care^ge undHtcn boarO r*> 

M*.KKandiaaainB*lae*>i»s>. 
at you nOiJd any pn^a in 48K HAM 
i m m u * i«ju»efl -xjec'r t o e or O v i w i o " 

i^HSfcai im i» youi ccnvuMr m>nrod 
Original 400900 t y i w n CIS 00 
NIW (OtOOXL m v o n t ? i 0 0 
Tap* to Oiac transiar miMy 

DOS Oaxd single Magu up* to U K tran^n 

Tap* to <bae (S M 
Tap* Duplicate* 

Disease «most all ot ya r tiASC inwlniv coda 
ut ie i onetnai irmy tie ungis o» nusstage 
FtAJki ifcomnenoeo 
Tap* OuptMaior E6 00 

Fast Load** 
Itaduc* tape Madog tme »y lewcordmg arrnosl 
tt at you ttngtenwi'tfaga BASiC-macrifw 
coOa U p n M a raite" OaU i i u i v e to 4SN, laaiari 

Fast Loan*. » 00 
P n c n i m u K t 4 p Send SAk lor kaew>d»ta«ot 
r * w oawi uiiMics 
S. Terrell, 17 Cock Close Road. 
Yaxley. Peterborough PE7 3HJ. 

MAGIC-MESSAGE 

Pot YOUR n a m e in Machine-Code 
g a m e or s imp ly alter ex is t ing mess 
ages Cou ld also reveal h idden words 
in Adventures A i l t ins >s poss ib le w i l h 
MAGIC MESSAGE w h i c h lets y o u look 
, i l and change messages in a Bytes or 
"d isgu ised Basic p r o g r a m Even 
Commerc ia l and the Header less pro-
g r a m s can be changed 
Load MAGIC MESSAGE p lay in pro 
g r a m & like Magx. messages wi l l 
appear o n your v ideo 

Post £5 96 Free 
CVsea.t, Europe • S5p 

O f h n n • f I SS 
(Please order as Magic M) 

ZX GUARANTEED ISPUt-
29 Chodderton Drive. 

Unsworth. Bury. Lanes. 

E 3 

COMPUTER REPAIR CENTRE 
Have you got problems with yoin 

computer' ' 
THEN CALL US 

BBC. Spectrum. CBM. Dragon 
Ma iJ order or Oil in 

E3WIELD 
COMMUNICAT IONS LTD 
!3SHigh St, Ponders End. 

Enfield. Middx 
01-8057772 

624 

FREE to jo in So i l ware Library I or Commod-
ore 64 100 s ot tmes Send SAE Southern 
Sof tware. Shor ts Road. Fair Oak Hants 
SOS7EH 638 
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TAPK COP1KR 6 
M j U uh i ( ewcnt i j l BAC'K- t P cu fno »nh out «cennd fenerat ion o m S p a r k j f c 
I O II o ^ v t . With the V.PJ m.ih>«n> <v) program*. with ne» t ' N I O l 1: ath.ntci.-d pn iem 
fea tu re JKK Spectrum i m h M i k a m u i nk) enpter rc i lurHi jnt ' 

I >, .,K With Im i I tuiViN * e w w e t h thwm to noim.i l *pecd lor drive l u i n l n 
I o . \ l ) S , n p i o v r . i m r . i H * < O N H N l ' O l M t even ubc i l therein no sound p ip . 

OHHiiiHX'k.i ik-r^ r.iK. dkc j l heade r * ,e t c .m jk tn j l hepc t» . vwump leandc f l r c tnc . 
l *ot f i knOU 

t with % knt|! p t o f t w n * hVWI l i tow*) 
I : . * l t j fcatuvx c g uucpr j l hcadfcf l t * l c t pju»c. i k k l c . . iNi r t , K p C i i c o f * o . 

I I I I nunu. i l 
COST O N I 1 t s ( i f l h » n h M III — w v K i m ) 
M l H h W t l l h for TAP*- t o DRIVE I ft \ W V R 

•IhK Spivt ium out let* with MKRVWDU l ) n c t i t n t i o t NOW lunv l r r ih. MAJOR-
1TY o l their p tup iunsOiK heudctlcvY. lime p t u j u i m • ihosrwi th I O W adtlic**es 

»j> I f iVU l with nut nv»tv I M P R O V I I') package (incl h ) t c * t hnfi'split in«rx- pt, 
V A L creator ( l t i l w t i l T i n w 4 l i ) l<»iti t hvic* in 2 « M rcmklD. m:ite t iwNc. etc. 
etc. ! 
I n l l j i M t ' i l ionr i.ipt- vou nmvi u t m e f t ihc prnftatM. j t i d lhen tr.unlet t h e o n H d l o l 
l u i i v N ID lh (or" W l > l h | h.iv the program* f i v i n f m u the Kiel* In Jo the 

to eel ihcm tunmiK M I X .if 
i - i m i ^ ami I Kt If: u i 
tlsrkitfH j t iort* to i el Ihcrn tut imnt M i l l j lu> li.iv c t l r a p ruy r jm lor e.«*y multiple 

The* h a w :i new nunu.it unlh example ir. in*ler* .ind 
( ICt lKOi 
Tfci* WBM) aeetiimed p i n e u m K c Yog i Spett So <J p l4 ) I W M I \L it i o u 
•<re p w v to transfer MOS1 o l >nur p n f t M H In t i w r d m c l r> n JUJ WY lor 
\ i>ur*:t l no m l ' 
M l ) l h | \ M ) I M n r i l i v <M W l l w l t l i c i n l H ' l t l eir*l* a I K I c l'< 
A* n I \ I K A option Hi cienvtucal ly l i a i M c i t imvef led Ktc%. wtlh u i tv f f aK t l 
(>. k r n .HVI iiptiori to j l u i jtropr.im names. N 11 I F S p r i i f f j m y ek . »v have M I ' 
i i l L l l l u i W i l i i v i ' l or W.ilatapc JI t 4 ( h w W, i i , td r iv r | t i»m r» ( M I t i t an he *uppt. . i l 
on wine i j [ v n l ( f> lor -in e\tr , i i l l 
I I ' M A l l SI RYK I OkIc in l»mci*<t in |tet the 1-ilcM \ i r»mnnn; in\ product » i th .1 
U reduction In v. i i i i i i i r old I A l ' i on i i - SAI |L i iec | 
A l l PRODt•< 1S< \ K K Y O l K M O N I ^ B A C K G i \ R A M I I (not uptb te* ! 
O V I K M add f t I umpc. C Olhet* l i l t e jeh ptodiKt S A I lot etu|u i iK* 

LERM. M:RR VC. IU BMI YSW II K <;DNS. CORBV. M>RTMANTS. 

TOP PRICES 
AND ROYALTIES 

Pau l tor t op qua l i t y g a m e s I 
| wr i i teo m m a c h i n e coOe or \ 

baste tor MSX. Amstrad 
| CPC 4&4 CBM 64 and 16 

G a m « tor ott>er 
computers considered 

for immediate evaluation 
send your tape to:-

C a s c a d e G a m e s L td . 
Har rogate HG1 5 B G 
Tel : ( 0 4 2 3 ) 5 0 4 5 2 6 

WOSoft w a r * 
U t i l l t l n tor tha QL { [10 on M lc rodnva ) 
Thit package oHert aingte key kM<kng, 
running or deletion pt files, multiple 
formatting of cartridges, and auto backup 
of filet from one or more cartridge* to 
another with optional over w n t ™ of 
namesakes. In addition, a directory of 60 * 
filet cen be viewed without screen 
overt low NB • VERIFY program is 
unnecessary QOOS does I h l * 
automatically Now includes directory 
prmt out and 'qpr inf to print any or all files 
on a cartridge with optional dated titles 
Owners o l the earker package can update 
by tending OUR cartridge and 2&p 

Morse Tutor for 0 L t t 50 
As for 4 t K Spec t rum w i t h o u t speech 

Current Spec t rum So f twa re 
Tradewind If 5 Casset te! 

Buy a ship, prpvwona and cargo®* to trade 
between the harbour* of the Coral Wands 
Wake • fortune if the weather and orates 
let you long enough to master 
seamanstvp and economics A strategy / 
adventure game with graphic* for 48 K 

Jersey Quest ( tS Cassette) 
Following an accident, you are stranded in 
the labyrinth of time and must fmd your 
own way beck to the present with the aid of 
persons end objects from Jersey Foftkye 
Meet the Black Horse of St Quen, the 
Dragon and Krvght of La Hougue B * the 
Black Cat of Cerrefour a Cendr*. the 
Witches of ftocgueburg and many others 
A tent only adventure for 48K m machine 
code lQuar 

Morse Tutor <(4 Cassette! 
The one hat it ( • ' 4 19 words minute, 
variable spacing, variable number of 
groups o l random letter* number* or 
n i e d . random sentences, own menage, 
•ingle characters (including punctuation I. 
variable prtch. FEEDBACK «a screen, 
printer or SPEECH I phonetic alphabet via 
Currah u/Speech on 48K version only), 
and repeat facility. Takes you to and 
beyond R YA and Amateur Radio receiving 
standard*. I6K and 48K versions on one 
cassette 48K only on Microdr ive 
cartridge 

Spec t rum Programs on Microdr ive 
All the above art available on Mcrodnve 
cartridges at a price of C4 SO for one 
cartridge * the pnee of each program as 
shown above E G , a cartridge with 
Tradewind and Morse Tutor would be 
f 13 50 As a bonus. Gavin Monk's 
Indexed Loedtr is included free with each 
cartridge 

av*/afito from 

W D S o f t w a r e . 
Hi l l top. St Mary . Jersey. C.I 

Tel I0S34I 81392 

ssa 

DUST COVERS SETS 
For AMSTRAD CPC 464 

£6 95 
• W i l l i ™ pioofecl nylon, treated wnr> m n 
ilptx n> t> r .i Grrr-i- P'luny monitor 
c i » n AMSTMAOCPC4t^ot>lry*>o*nl(OvOr 
' stAt* Colour or Mono 

Cover for other computers 
Matrhirtg proofed nylon Willi roninij 
piiwig «nil nam* on IryttoxiJ WHC 
DRAGON COMMODORE 
(KXOStAR SANVO SOU* tOSHlBA 

in bi«k but ,np.pM SPfC 
THUM i' •>! QL r?»s 

Matching covers (or Printers 
Amviiait OMf l. C*von iVr IM0A. 
Com model r MPS 801 f| i«Jn FX 80. 
ftx so. st«wi**m«ui Mtao . pjniiM" 
t>x ton shmwH cpao CPABO. 
S n l o t f u ts ian KfHlO C3 9i. 
Brother MRS C3 50 and Jut. S100 at 
M 4 0 
AlSO AVAILABLE Mon.«x 
d n v n ctc ind good rang* Ol Birt ineu 
Compulc to r i i i i i d IBM PC Apncol. 
M i t - ' M f F V M mqurf* 
* M Hour rmnRound. t t i Class 
ftltgt 

BBD COMPUTER DUST COVERS 
30 MANSI AVtNLTf 

MtlGMTINGION iVW. SAP 
l*l*nnon» CIJ'J? l i rHJb 

TRADE INOUIRIt S WtLCOMf 

VDU BLUES — V2U 
Folique. odergies, depression, h r o d -
aches etc maybe increased by long 
c i p o w w lo CRT c m i i i o m 
A negal ive on ioniser cou ld al leviate 
such vide effects by precipi tat ing posi-
tive electro static charges. 
For ! V n i i u r r on l omse i i f rom C26 04 
f'etiid contact Surp lusvo luo , Bee-
h i ve Wo rke r s Coope ra t i ve Ltd., 
40a H i g h Street, Stockport , SKI 
I EG. Tel. 061 483 9436. 

664 

D I S C O U N T 
5 D F T W R R E 

CUM 64 SPEC 

RHO 0»t" MOSCOW 
CH0St«vSKHS 
O M t l i OtCVHLOk 
Pt i JLVLt lV l 
j c « t w h i t 
togiafotusif 
HOKBISM AiLF 
«lUf H i t 
•OUT t rotAt tPSt 
St(VI DAVIS SMt* 
OUfCkSMI } J Si l t* 
U U I STICK >kCE 

>40 
'40 
f SO «» 
STi 

» » 

m 
m 
w o 
i n 

• is 
t ib 
i a 
i 70 
S 2S 
« SO 
« HI 
I l i 
i JO 
S M » » 
S M 
7S) 

ALL PRICES INCLUDE POSTAGE 

COI /POI TO M J C SUPPLIES 

SCOJA LONDON RO HI1CHIN HERTS 

A M S I K A D A t i n o v O r i c 1 — Super sottw.ir<-
select ion, alsoaccossorx>s J I d iscount. SAE 
for dnt J I* The Sof tware Club. ?6Beechley 
Drive. Csrdi t t 644 

ADULTS ONLY Party Oaro ' a 48K Spec 
H u m fljme u p to four p layers Custoni .se 
m o d e tor h i la r ious f u n on ly f 4 99 Post 
I tee M Cowfov. 3 C o l t w o r l d Road. Cashes 
Green. St roud. Glos 642 

TECTEL ROBOTICS 
CONTROL B O A R D S FOR H O M E C O M P U T E R S 

ORIC 
ORIC DOUBRY f 2 4 
1 of 16 channel controller 
ORIC AOC f 3 4 
Superfast 8 channel analog digital 
scanner, 8 bit resolution 
ORIC I O port f 39 
16 programmable channels 
ORIC PRINTER f 9 5 
26 col. m a i m , graphics double v r o d 
p r m . ink b ribbons 

2X81 
/ X 8 I DUUBRY f 2 2 50 
1 o l 16 channel convoaer 
SX8I ADC T34 
Superfast 8 channel analog 
scanner, 8 bit resolution 
ZX8I 1 0 port f 3 4 
16 programmable channels 
ZX8I HI RESOLUTION 
GRAPHICS f ? 8 
stunning results 

d-gnai 

ITEXT SOFTWARE a new range of educational programs. 

TODDLERS Ipre schoo l l 
LEARN your ALPHABET 
I EARN to COUNT 
LEARN your COLOURS 
IEARN your SHAPES 
ABOUT the HOUSE 
ABOUT the KITCHEN 
ABOUT CLOTHES 
f 3 95 each 

Send cheque or Postal Order to 

M U M S fa D A O S 
(TEXT cookbook 'English! 
ITEXT cookbook (Chmesel 
(TEXT cookbook Mutant 
ITEXT cookbook (Indvanl 
ITEXT Wine b B e n Making 
ITEXT Cookbook D e u e i t t 
ITEXT Cookbook Confection 
( S 65 each 

TECTEL 
Telford Opportunit ies Centre, Halesfield 14, 

Telford, Shropshire. 
Tel. 0952 581738 

P/rP ft SO tor control bards TI tor Itprs fiM 12 

NOTICE T O A D V E R T I S E R S 

V A L U E A D D E D T A X 

Would classified 
advertiser's please note 

(hat 15% Value Added Tax 
must be added to 

advertisement rates 
quoted in this Journal. 

6 6 3 

C B M 6 4 .. V I C 2 0 
THE ULT IMATE 

B A C K U P DEVICE 
Pus Kfdwaie Interface *ctuJffy g f i w i i t n 
N f W u p f iMtecopn-iu' A«pnjfli«m»wlii'»l 
you loai) plJv or tyt»r Indudm M 1 urtxyratt 

trw3«r progrirm Merh^ie n>ito er. 
TWIN C a x i t l i D n l S y i l i m 

Smut '. ImuudfO i™ CJSS 
lu COPY RITt l^ci'1 YC 
l i l Sd lkHpe l i r S l i n r 

Coventry CVJ 
OtspaKhed try fterum Post 

IRACH CNOUIRHS WILCOW 

Amstrad 
assembler by 

Arnor 
"Max im" 
See page 82 

M > k I HE S I M I M K y i : 
r . \ ( M A N , ( J i l l K l a n d ( . O l I 

ONI \ t In vrfi Ii i mi liolini m^r i ,ihi.iv*i i 
SUSr i IWi^u . t * ! . |>.i Ihvmin "w.n 
» n t I imi ttmik t tlx H.^rr^loiK* Sk* 
p*< l . i t . i M ' l ' ^ 1 I k i K ' j . a . l . i n i . n i l 11 
1.x 1x1 IJI . ir.̂ ctfii, orlKi 
l e g n i n i l 

MULTIPLY your income/prof i t* NOW with 
the I v r j k th rough ENTREPRENEUR ASSO 
C1ATI0N Discover new. Lasting success Act 
today* and send tor f u l , free details 
ENTREPRENEUR ASSOCIATION, Dept A4 9 
Cork Street. Mayfftrf. London W l 

473 

FRSTCOFPUTERREPRIRS 
VIDEO VAULT INTERNATIONAL 

10* REPAIR SERVICE E3 
S p e c t r u m * repai red for 119.95 inc. Parts. I n s u r a n c e a n d P A P N o H idden E xt ran 
B B C , C o m m o d o r e 64 . W c 20. A l a n . Quo ted lo» 
Are you led up u l l h wa l t in i ) lh'eeks lo r your Home Compu te r lo h * repa i red"" 
Whv not t ry the t j . p e r i s , s f offer a fu l l repair service o n any H o m e Compute r 
A l l repairs car ry a fu l l 3 m o n t h s g u e r a m r * . plus on every Spec t rum repai red we 
v r n d you a free g a m e u-orth t 5 . 9 S lor your en joymen i and pleasure 
+ W h i l e VOU w a i t S e r v i c e b y P r o f e s s i o n a l C o m p u t e r E i t f i n t f r s . 
e 3 M o n t h s w r i t t e n g u a r a n t e e o n a l l r e p a i r * 
* I n t e r n a t i o n a l r e p a i r c o m p a n y . 
* A l l c o m p u t e r s s e n t b y m a i l o r d e r t u r n e d a r o u n d i n 2 4 k r s . 
* M o a t S p e c t r u m * r e p a i r e d s v i t h i n 4 5 m i n u t e * . 
* A l l M i c r o * I n s u r e d l o r r e t u r n j o u r n e y . 
* O p e n 7 d a y * a w e e k . 
* S c h o o l r e p a i r * u o d e r t a k e n - d i s c o u n f * a v a i l a b l e . 
* F r e e s o f t w a r e w i t h e a c h S p e c t r u m r e p a i r e d w o r t h £ 5 . 9 5 . 
* O v e r 8 y e a r * e x p e r i e n c e w o r k i n g w i t h c o m p u t e r * . 
O N L Y G E N U I N E S I N C L A I R P A R T S U S l l ) 
Phone today for your free est imate o i send your compu te r to u* w-iih £ I 75 
( U K t IK I . l . O M. C I ) or £6 50 (Europe Scand inav ia ! n * m i l con iar I y o u t h r 
same day by phone or 1*1 class Mal l Should you requi re quota t ion first flBM 
T H A D I I N Q U I R 1 F S M O S T W E L C O M E A C C E S S W E L C O M E D t x J 
V I D E O V A U L T L T D . D E P T . K 1 9 . T H E L O G I C A t . C H O I C E 

I 
I 
I 
I 

I 

I 
I 
I 

Telephone: Glossop IST I ) 04 5 74) 6 6 5 5 5 
140 H i g h St West. Glossop. De ibysh i re . Eng land 
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POWERFUL UTILITIES 
ARSTIM 

I v n o t w i l ' l l l 
p ^ ^ l . It JknMI rJu "' If* "i:^ 
p i » < M l f *# rhr** I • xm.p 

ctfHyi CwCuciA Ivd Uv* tnft 
| 'AT I ' M«<*ufu< ' • t t u t~t,Mr 

O m r D . t i 
I f f r o d K JW| dwirol ly 

T A M COPIIPI 
Unqur r w w w code program; 10 
j f tu* v« JHy 0*> i4> (Opft (Mr 
evyonfy of p c t n t r l 

n ^ p w i . .... n 

HC M r i u i ^ i ' r . 

I * « TO OnC UTKITUJ 
sac 
A w y i n t t u l J My lo tfVt 
thoie ttuMnm U K t»o»*m onco 
y a o n n d l i i i Ofr tT €» *S 
ATAItl 
A du« [All cow irugrjm tftj l ( A w 

owx prcg>«m to oe 
y m o onto »*c mtfcon uumii » 

ONLT I t . M 

cnco <-Vv loci 
Workjonali 

COMMODORE 
I Ml IU1I R A M I Off Uf n if If t K M rat M «MltniM M # 

one o r t i c t o * v i .« 
l i W utaty t " »jr ai*> # 

W0re(p9lMiO)i'(Y''« . • l i iKOfrf ,1." • * worn/* 
I rmCopy j u t > ' . #1, "Jan Jm) v**r*i-i 

• rypr\ ir-«j • "vi*' .»wcuntybM* i^pcff' ynpMMWOtit 
Q U K K « M "HFE (HARI H J L M W K W A V Q TIFLW VORY 

"»>* C*y>n t4l«1N* pymq (|»fr- r f ~Yr#«h 
#nd Wrto' t\M W*y i . « / ' A n o y^iuaei rrv • •' 
r . j u-vrV t /Mr V l rwf r i * Fait Otoe M«nHw. 
Minu H*l«< lrva«« Flttltk RtruiM. t<r#t«f*»f. CMH lo Tap* 
•rs! TMy '' ffjKj > ' S4 • 'vr L>v Danur •-*> o-v 
«%*ir W rv» fton* 

O M r i i i . n 

I t UMOaVMKMIMiC 

MM rv t» rAirta 
l f * i « * >'»!» trv n««r 
l r <• JTM tDAh MOM pnigi«tn * 4 Ihaf l ' • » 

10f?d A »«*P M lo 
• "WHi and fait la i< in | cn 

your own atUl Art • »• M".r\ # fl# r • "\*r tjr> 
v> pel rr one OH<o THf 
1/** lo dy Utftyt WOP** w*t <* -n* raj f j j t 
tv*' croi/j»-n A imnt w ni vtw 

O M V I I K t * 

[COMMODORE 
When a second CBM type cassette unit is connected to 
this board it wi l l make back-up copies of cassette based 
software, including turbo/fast loaders, machine code 
and/or basic and data files. Very user fr iendly, the back-
up copy is made on the second cassette unit whi le the 
original is loading on the first. No addit ional software is 
needed. Priced at C9.50 plus 50p for p.p. U.K. (Europe 
add £1.00, elsewhere add £2.00). Send cheque/postal 
order, or a stamp for full details, to: - C.Kent, 15Bamburg 
Close, Daneshotme, Corby, Northants NN18 9PA. 

COMM.ODORE 

f A I T l M X > M I M IMH| 
C rmvrt fftxir I***- i » n g to 

I»I I< loaf ••.' - -. > • r 
*tMI M0MtlKa(M r iy •- * <w 
f|t» atttm\ yCMj to (roOucf i * mcnt r*] I 
p«f>diolly l i n p l i I vr^ 

fiaw^/r iuafl rhr h <01 t 
M • IM) m 1 . ,irtl 

^000 
A wry 

ONltr I t t t 

WOCKf T 
' t d up watting t 

and t * * ' Koran n j h* 
•nr p*i>jf j m w \predi up loadng 
mm} Oy atirot • l lmei / . w 

^Movwog h* iprrd opr« 
Xn . Do* 1 no* **rrl tf* ',iffiJ 
at HASH" no i#«)gr n uvi) IVo 
<y*m tan atvo t * i M t f h^it 

%yMi*»n raload 
dantfy 'K ni.'.f * V 4IIJ| p 
.ji.«<%-TM*r\ ' rt. 4>'« ,>lvf 

ONlT l l . t s 

OfSCO 
TMf ' v i to MM w n m 

'A t f ua ian lM " .it 1 |>«nl 
fo ->v ^cMy a** tnc 

Vary *« j r 10 uta no p f O f f t n 

Ausar%H*a«y run-
Mn ana -*>»• pan piogramv ̂ o 

awto load rxm m^ 
'iar»vV"M arvj <a" A n C* m,vJt to 
taatfo*d a" OwKhrilit 

f M n dot p*ogiiavn 
o x i x r n 

Thr 
BIGMOUTH 

i u p * f t ' r * tp*#<h 
l y n l h ^ l l i jrogr.i'n ( t f * M 
U i « s p f * n ,» M v t <o<r 

V f f y t n y i o u u 
r * o fpcMrd n to y c u thwc pro 
4>jHm Worm mrrfpfl 10 
(.nonrtK I n,)HVi. ir ipr l l jn (»*¥ 
u w l f v i H w r . ..Ujr.vy n 
un l im i ted G i f M run 
good >» rduldtnn.il pu l fxnn 

O N l Y l l . f S 

3M SCOTCH DISCS 
'V I 

( t t . M <JI.M n 

Tap* flatli Up Davka 
' « U > ^ #« W r ANA M ^ M W I 
I I i i i m nvw • »»»•• 
rc%. rruat- cmi* . p n ' M a 
lalwiaia *>v-.fu«« i» I 
M IL r • -A ' rf—• ink-

M < M M l * f | • »».l>kHVlJ 
fWeTf" f*a« awi 11 >a> >• Utl 

O i n r i i i . t t 

tr% J*M* ipnttrwlr w m i 
f>xw it no* »>urjr 
IWWW0I 

OMtviU.at 

MICRODRIYE BACK-UP 
"THE PRINCE" 

T r a n s f e r s a l l u l i i m s i e oa r i i es i n c l u d u i o j U K i g r w o i k l c ; i n d 'K fBQt" t c f P * 
T fans l t - rs " D e c a i h l o n " C y o ! o i v v . "GH-jsi i^xstors -"T2IRCIS o f MKIIIKJIT 'Mor i iy 
M o l r " " C o d e r w m c M a i ' T l .» tf i in-in" 'Py f j - i t ru i iamf i ' . S c i a b b t o *Oioqu>' r r *d 
f l m most u i i K juK ' 1 n f i w : . <ind m a n y m o i o A t x t o l u t c l y g u i i a n K ^ d to wor l - ' 
I f l c i t x l i h l i ' vnh i i 1 .tl j'J 95 

< > 1 • ' S I " A J o x i n d o r , A l e x a n d e r C c m p u i i n g Serv ices , 67 Lansdowns 
Lane. Cha r l i on , L o n d o n SE7 

Alexander Computing Systems 198S 

MICRO CENTRE MICRO CENTRE 
•mea i I T M I T m t H A M i n t n n H M N i w 

IKOMI lT I«M«l CQTT1IW004 l i m i i l l i i M I . 
(Hi I I M MM I T » U 1 t i l MM 

THE PROFESSIONAL MACRO ASSEMBLER 
PACKAGE FOR THE COMMODORE 64 (TM) 

AiwnbJe, tart y n rieo**. p io r^ .n qoJ m i f i M t M O <wi* ptognvn I.Wt ONIV C'VtJ 
D lott tmblff I f H you bW obiKt p*PQ" W cod* » Iron ot ii D*n 
o t . l f t i o s o 
O U Man.«o« K«d, rdtiontf bltxlit h o m f f o ^ U W-ll 0K0 lot y w 4 w r A U < ' ( o o r 
O . WIO^I. Ill* und \o onj ONIV C? 75 
M « i ' . Cod* M W AD «vo l •,!*»(*.. k»vl tor* *« ) OMt* V 45 

(JHMAtABll OtH» MTf IHf WMCHl 
/•ACKAGt (Of ONtrC&n 

A l l p.og.an.% o«* on >1ILA for I or ? I M I d i t w i 
bvlwl t C3 !r0 pAp row. o*d*. 

OBDtB FORM 
M u k 

• 

for I 0 <l< D>»* l » ? C M 0 " . « ! i 
PorA*nt of* ooly Mo l * porobl* iBSSOfTWAKf 

M v f c 10 IttS SOI IWAftf. G t f H l t V t J I I 
CMC MM) OlSl tKKf OCKUARK PftHJU? .J'low vo *0 6 I h* . b*caute of poi*ol rlri-7!, 

643 

AMSTHAO VlOEO/POWER rmtont ion lead 
1 m i f i . f s 60 3 fmrs f 6 45 Adaplor. ' !«»1 
lot l l t n d j i d m o n o t h i o m e mon i t o r * ( 3 4b 
Siereo ampli f ie) for Wa lkman ' Mead 
p t i o o m C9.M. S tee l to l i ( n w p r i m . Hca ih 
ers. Evendina. Colwatl. Worc» WR136DR 

6 ' jJ 

HORSE RACING Bflt p r o f n u o n a l v.ay 
using class as V0»i' e rudr p rog ram for 4SK 
Spec l rum Send f 6 lo John Poolev. 68A 
Tilehursi Road. Reading, Borks 659 

EDUCATION software. French "O* level 
revision g rammar and r a m o s e on cassette 
tor BBC model B f t . 9 b inc lud ing postage 
and packing Wh i t i em Educat ional Son 
ware. 4 8 S e v e n a c m , Somenon . Somerset 

668 

Spectrum Repairs 
f ]6,0. r i i iH*lu>i\r o( labour, na i t * . p&p 
eU- Z X 8 I (or £11 F a U reltablr s e r v k r 
(Av ri*]jair 21 hml by t | ua l i l i « i cn^ in 

r S r n d r i i m n u l r r i i n l v to 
H S C O M I ' I T K K S t H V I C E S 

•J Thr Orchard War lon . Pr*»tOB. l A o r t 
PR4 1BK T r l frTTJ t t . 'Wtf , ,.r b.t+K97 

SPECTRUM ACCESSORIES 
SP1I0V LOAD •<• .. r",/ •Jrtrvjtu-w' T* i 
inc i w > 4 ' 4 4 s T«U U. . ' mad y 3000 
f « » le i m H»S 
f APE CONTROL rtv. .,,... j u i » . j r . 

Aj l rm* « on olr io*a V*." & prim 0» hue 
retwdr-l Iron) T tW i - . l sr oiogivn u'-.npj B t t f 
C O M N V W W WILK ITI***" .< E C M K H W T . T 
mart -iriir >in'i \»,r<rikii i *w*3 w r ' i 
irt S f j " tJrt. .v, ( l » t ) 
tAPt SWITCH fi.- • ono« jrvl >*d 

U14CH (JW * 
9€EP *np « ) ^ x r y conar." I l ] « 
B£FP AMPllFHB io*n> tXK>t>W * * * 
MHKIV CaMV n CMC* c AV £4 »5 
ACFIIAL SWITCH <V jr.! IV - M 

TV d^ritl C2*S 6 1 rOro 
•W 4 P.l^ivor - M 12 7S 
TAP! ML AO. C M .. •:••• ' I - . •• n ) I . . . '•• 
( ] » ih j lWfnl lou 
rCLAV c o m t n o i i t m h m . 4 

? poc r . . < - J , Jrd f>H , 'iv »! ' I v 
r* i jy i n 8 f | P (VT' l tM . j Ih* WIT port 
C35«) »<• v urnsnjn C 5 ' M 

NESS MICRO SYSTEMS 
Mam SI , Ma» «t Ord Rass shift IVt 7SU 

' BACK-UP-SYSTEMS FOR 
* CBM-64 & VIC-20 ' 

By lldflkOIWOMC i fwnu ly Tr^wJI IIUUM) 
t Nl-W" BACK UP IK^AlrCl M. i ' f i tW 
This new version of oof lamoos 
Back up Board now works two 
ways. Switched to mode t tl oper-
ates as before, t o you can connect 
a second CBM cassette deck to 
your VIC Of 6*1 and make a copy ol a 
program as tt loads II will copy nvc 
code, fast loaders, dala liies etc By 
switching trie board lo mode 2. 64 
owners can use our special transfer 
software to regenerate a copy of a 
program on the second deck as if 
loads from the first This method 
can produce a better quality copy 
than the original. 
Conversion service Return your 
original Back up Board to be modi-
lied to Mk II lor £4 50 
Back up Board Mk II with software 

on cassette £14.50 inc p&p 
Back up Board Mk I (Operates as 

Mode I) 
Still only £10 00 inc p&p 

Send your cheque P 0 to 
TURBOTRONIC 

46 Ripon Sl(o<H Parkinson Lane. 
HALIFAX. West Yorkshire HX1 JUG 

R" Dr 

WORLD Ser.ti Cricket Captain England 
•gainst West IndMrs or World XI Includes 
speoch. 48K Spectfum f4 Bosofl. Lyn 
brook, Borth. Dyfed 604 
SOFTWARE exchange Swap vouf used 

ograms FREE membership Spectrum/ 
ragon Huge program base SAE for 

details UKSEClYCf, 15 Tunwell Greave 
Sheffield. S5 9GB 607 
HOME ACCOUNTS Put your houw m o fdw ' 
Probably the best home use for your 
Computer' Comprehensive coverage of bank 
accounts, credit cards. HP, eic Inbuilt 
accuracy check for aa t ransactor* Project 
cashflow for any per>od ahead Ava^able for 
CBM 64 Of VIC H) C7 50 of free delaas from: 
DISCUS SOFTWARE, FREEPOST. Wndtrall 
H II Bruham T05 9BR Tel 08045 55532 

477 

C W SWAP !A ̂ MWW «r ( T n t f * AjtM-Mll 
T*p» r a i l u n o ( M lor C w n i w H n W 

' F i w M w i l w i f i p - f i * *F i<r i *ny« 
•F«*>PuM*0r ' l a o l O n w 
* 7 kw mo.*] lor 1 kwao I'imitrd poodi 

t l Cvmhu Road. Pool*. Oonn 
(02021 

6 7 6 

WE WANT your 48K StiocifUfn programs. 
Call C h a d v i f t on Croslon 600763 Top 
prices paid Call between 8pm 9pn< only. 
On our special sales line, 667 

V 

THE BEST SPECTRUM 
TAPE COPIER? 

' SUPERCOPIEFT 

This AOvAnceti r o p w w<il 
• i. -Opv F U U •IHK programs 
• Copy unMoopuhtf 
programs 
• Copy j roqr in wi l l I . I 
less files 
• Copy any Ua typa — numeric ct iaradar 
arrays, basic 
code, etc 
Comes complete with a Superb header 
irvuler nor maty an oirtra1 

Full instructors very user tnendfy 
Unbeatable value al on ly 

£4.95 (Inc. pAp.) 

NEW1 

SCI TAPeMICROOniVE 
UTILITY 

Transfer your cussotte programs lo 
mcrodnve qwcfcty and easrfy 
Stops and relocates code — transfers lo 
imcrodrive Comes with a superb header 
reader and M instructions — easy to use 
Superb value at 

E4 95 (mc p&p I 

Sentf ctieque PO to — 
KOBRAH SOFT 

Pm.ls.irti Vvw . Hulme Lane. 
Hutrnc H' Longton 

Stoko on Tront. 
Sunt ST3SBM 

Overseas - Europe, add 50p others 
add Ci 50 

6 3 7 

STOP—REVEAL 
A uraque cassette for the 48K Specttum 
Genumnfy lets you 
1 STOP virtually a> pfogramt BASIC, 
M A C H I N E CODE a n d even 
KEADFfit ESS FILES. p r o t n i R l or not 
2 REVEALS the hidden BasK m Machine 
Code programs (Could be clues in 
^dveniure games] 
3 LISTS actual Macl»ne Code on yom 
video 
Now you can STOP. LIST MODIFY. 
S1U0V most Spectrum programs at your 
leisure I And cassette «s Microdrive 
compaobie) 
Inckxtes a DISSASS1M81ER so can 
even study Smr.lai ROM etc. plus the 
most Advanced HEADER READER ever 
written, pluv Iiages of SECRETS OF THE 
TRADE onplain,nfj professional methods 
used to hide line', p>og>*ms. etc 

YOU CAHNOt Git A MOHl 
POWtRf Ul CASSCTTl 

lEvrm STOPS RtVEALS pfogramswfwh 
are a oenuine 48K longi 

POST f 5 9b FREE 
<£<j>opr lKl<l n Other Jdd 17) 

KERR 1 7 HIGH STREET 
KING'S LYNN. PE70 16X M» 

AMStnAD CPC I H 
o a i c OMC ATMOS 

To P, oy.«m, T op D i K r w i l . 
AMSTRAO CPC *M 
t « « [ i ' w i Onofw SwHd l « « * » l * l ' j 

fcrii.ii*' M n u q , r.r^f- W"-
(SSS (nurald in* 'rwry 

I f , . , P..jg, V, L Sr*. 
A ico* . ( I I S l l , , h l , ' |> 0i* *<K>lb*" 
W R F M E S O V - H * * . . S U . S O T I M H V 

t#.1 r 1 SS C*«lw b v l I n i w J« 
S*l W.'> Pyi*w*r*'rwi 

U ' n |1I w. H<™» aad«M *M 
S m * Devgn*. 0»< Im: A»rrm<*mfi*r**«f f*SS 
A i ^ j m o Sirjmhl. Sr™ IS 
M I ,SM 401 H*ll*tf* Ljna awMr1. W.ltof. 

Spool. M*n»w rroufj* n SlM* < * » 
An*t> ol i-rrn..'.»*'i Or*ygMiL GoOIX*!, 
GUV44I. Pwfc* 1, 0u» I A J KI T<«.1II«M. f * t<» 
I I K C « W » O H K M I (MfOK* foolOr' 1 M,~HP l«yw Ar.rfcii P*IWr> SHunl* 
I ; l 4Mr t , i , I l i . O.Im.. .1 1 Odn »P.mt*tl 
0 r ,*a*t* My, ' . 
I V i y a . 

CH/PO'. I* OJ SOFTWAM 
m M m r l M H WrvaMiafM* 

t w i WNi sim 
Pnrrw u * pap )*> 

old... n « 
tn* l o n r i u i m 
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McfaJL f u t K u b u y e — 

a u o y(ak, keep >cu f c o m p u t e r 

For further information on 
our computer work station 
and display/storage 
module, please write to: 
Cass Richards. Remptoy 
Metal Furniture, Neath 
Abbey Road, Neath, West 
Glamorgan, SA10 7BL. 
Telephone 0639 3812, 
Telex 48229. 

The definitive role playinti 
adventure from the pen of the 
world s leading author and the ^ 
keys of the world's leading / C r % m i . 
software house A ^ M a V e T l t U l € 

In your High Street shortly. I M I R S U I O N U -

85 N e w Summer Street Birmingham BI9 3TE Tel: 021-359 0801 

DUBROVNIK 
FOR LONDON 

I want to spend 30 days in July 
in London For this you spend 
rest in Oubrovmk I am 28 
young man Inq. Elektrotech-
nics.Tel 050-24-229 

PAREZANIN S L A V K O 
M. Marorice 19 

50000 Oubrovnik 
Yugoslavia. 

£21 

SMCLAM Ol 
Only f j » * » 

OL COtOUfl MOMtOfl 
Onh (2S6M 

COMMOOOftt SX «4 
PORTABLE 

(Disk D m ft Cat Monitot 
Bu.ll Mil o n h r f m » 

PHILIPS t r G i m Monitor 
(Composite wd*o A Sound) 

l l t t t 
SMCLJUR FLAT SCMCM IV 

( M M 
All pncn include VAT & F M 
F i x Oebvvty ILK ortyl 

Mm) ctrnjuewPO s 
k> COMnjlER PlUS 

4b Bririqe Slrw-1 Newcastle 
b l j l l l STS lOT 

1 

BORED WITH JUST PLAYING 
COMPUTER GAMES? 

Wish you could do something more useful with your 
computer? Well now you can! And it's so simple! 

Mo I H W I to under Hand machine cod* Of purchase expensive •ntolace 
equipment With the new LITAC light acuvaledcontro'li 'r youcancontro' 
mamsw battery operated equipment directly The 'LITAC' controllei which is 
suitable lor u u wi th j n y l w w c o m p u i n uses a light activated transducer 
mounted within a special suction cup which can be positioned anywhere on your 
T V i c m n The detector >sactivated simply b v p i o g u m m m g i white snot to 
appeal in front ot i t The LIT AC" detector controls * high spend changeover 
hinged armature ie<ay. the contacts o I which are fully isolated and can be used to 
turn electrical equipment on or of f. 
Typical applications include control of lights motors, pumps. t»pe recorders, 
robot aims, etc 
Up to four 'LITAC' controllers Can be poweredfroma separate mams opeialed 
power supply, or alternatively a 6V battery may be used 

FXAMPtIS 

d 
T V 

MOTOR 
/PUMP 

B o e o r ARM 

LITAC controllers €6 99each Power supply uruts t* 50each P S P f l 0 0 Cheque PO to 

PHOTON ELECTRONICS, 90 Lower Road, Hednesford, 
Cannock, Staffs WS12 5NB. 

or S A E, lor further informal ion 610 

PREVIEW SOFTWARE CLUB 
Commodore (all). Spectrum. BBC. Atari, Electron, MSX, Oric, Dragon, Sharp. 
Receive regular lists of software and peripherals, often including bankrupt stocks at 
unbelieveable prices and new releases at substantial savings. These special offers 
are taken from our current list, order now! 

QTY TOTAL 

EUREKA Commodore 64 and Spectrum 48K £14*95 £4-95 
ALIEN Commodore 64 £3-95 
ELITE BBC or Electron 1 4 - 9 5 £8-95 
MUTANT M O N T Y Spectrum 48K J6-95 £2-95 
AL ICE IN V I D E O L A N D Commodore 64 £-95r £3-95 
P O S T E R P A S T E R Commodore 64 6 - W £2-95 
B L A G G E R M S X 6 - 9 5 £3-95 
M E M B E R S H I P (Refund voucher enclosed with first order) £1-00 £1-00 

T O T A L E N C L O S E D 

Join our club now and you will receive our latest Newsletter and comprehensive lists by return. 
Clubs may also join for £1. 

All stock genuine and fully guaranteed 
Orders receive immediate attention 

Software evaluation service. 

NAME ADDRESS 

L. 

COMPUTER 

Cheques/PO's payable to P r e v i e w S o f t w a r e C l u b . All orders subject to availability. Prices 
inclusive of V A T = and postage (overseas add £1). Send now to:-

Prev iew S o f t w a r e C l u b , P O Box 87 , S o l i h u l l , Wes t M i d l a n d s , B 9 1 3 U J . 
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AMSTRAD CPC 464 
UTILITY PROGRAMS FROM PRIDE 

At>v»vjihc i i m an) the best soft* sre W c ^ m w tea ium and berwr value toi money than 
D thF i f n D'OD'imiavB it j l r WcehOQ'fer atast r*liabl**ndl"«n<1tv<«ail-<ird*l s*rv<* No 
enauiry *Qe**t<l 
SVClONI Copy *nd.'er ton»*r1 r o w p < f r a m t l g l u 4 a < w M l M I > H l l M l x 
I t H m M n M 
• C w i n u n d i available from Basic 
• Cheat* of l« i r loading tpceda. 1000 to 4000 baud 
• Cftpm in tested w ' t w w p 
• Cofrprth*n»i¥f hfadar Kldpt 
• Load and t i l protected b » K progr t m t 
Lis! |ou> Watcome" tapa CatMtt* (« » H i t PUP 

(WW NEW • • • NEW W W ••• NEW W W • • • NEW • • • NEW 
TRANWAT Tr iMf i fynu i p fDyMmaala t lw An i l l raaD i l cSrMm 
F M M n i n c U l 
• fanhiji)y|r»cnf«t»ii prooiami 

• A u t o o r n o n auto modes 
• Crate or i t n a m c o ^ ' i m i 
• Co*np'(riKn lvfl header 'eadei 
C » t e i i » n » . r t PAP 
ZECXS AcoropraAaAsH* machine cod* editor #nd disassembler 
Fealtiies m c w e 
• Continual menu display 
• Break poml ms*r!tor* 
• flpflia'cr mjpectOT 
• 't.gh teeed codwstrmg iaa>{li 
• Hen codaritimg input 
Instructions mc<L*Je«l to disassemble ROM* 
Caisenc (<>»•«£ P»P & s e t l 0 » . n t P » P 
PtMf t tMPAC 1 A printer «nhancarn***l program tor th? ( W f r n d t p w n t u m i i i n h U i m n l m 
Featuiei 
• Soeen rtunsw .n modes. 
• Twowe to td -"ipl<w Epwin ri}mp*t.W* |wint*n 
• Te«t dump m all modes 
• Thro* na* lyp* tlytaxtor Wo OMft 
• AMi i r , .J'C.1 codes lo prrnsei 
C a u e i i c i v » . r < 1-41- OucIS86mtP&t ' 
NOW AVAILABLE SCRIP TOU OMPt PdlNTEB Owner I ' v m 6 
t vpedym nciud.nare*lwrtlmB - t i ' o r l c or wt» ol your own d«v-jn AltoovercomcinohMei 
case dexender p»ofil*«ni ?t»o«'*inpact on ly f * PhPorEIOMincP&Pondiac SAI lerfull 
dMaihi 

SPECIAL OFFER 
W o r t h £3.96 

Buy m o r e than one ta le and get a cassette conta in ing a real t ime d ig i ta l a la rm clock 
FREE inc lud ing its P&P (whi le s tock* last ' 

Europe — add f l . 0 0 per Mle, rest of w o r l d — add f 1.60 par t i t le 
' ' A l l disc based tntes have FREE disc space avai lable to user ' * 

PRIDE UTILITIES LTD (YC) 
7 CHALTON HEIGHTS, CHALTON, LUTON. BEDS LU4 9UF. 

SPECTRUM MARKBOOK <0*1 
Afullleachei sma'tbookon 

computer Holds »n your ciasws 
eaviy updated automatic Iota*. 

peic*nt*oe>.Ord*i»olmciit meant, 
St) ora(H>» Mi (ft SO 

M*nlor Software, Beech Road. 
Ha Hon Lancaster 

609 

ZX81 Learner Labs f l O 00 2X81 64K RAM 
packs f ? b 00, 2X81 37K RAM packs f 15 00. 
ZX81 16K RAM pack f 10 00 l e n s o n 0 6 1 4 4 7 
6041, 619 

"ACCOUNTS" , 48K Spect rum, ma in ta ins 
cash and bank accounts, analys ing 1.000 
entr ies under 26 headings in fu l l detai l , p lus 
t r ia l balance, f 3 75. A lso Address" ho lds 
700 addt esses C7.S0 Cheques/PO l o Lunn 
(Account ing Services) Box 671. 621 

ATARI 
400/600/800/800XL 

Tap* t o Disk Ut i l i t y 
Transfer s ingle A N 0 mu l t i stage 
" b o o l " tapes'TO disk and 1h*n run t hem 
f r o m a (ast. au to load m e n u The ony 
one that can hand le up l o f ive stages 
C17.95 inc 
Tape Copier 
EdS'ly dupl icate s ingle andmu l l i - s tage , 
M 'C , 8 ASIC, even n o n standard fo rmat 
tapes O p u o n to save copies at faster 
baud rates C6.95 inc 
Cheques/PO t o C Gibbons. 170 Brad 
we l l C o m m o n Boulevard. M i l t o n 
Keynes. Bucks MK13 SBG 

MASSIVE CLEARANCE 
50,000 NEW GAMES 

Ex Chart/Top Titles! 

£ 1 . 9 9 e a c h 
These are al l fu l l pr ice games cur rent ly sel l ing e lsewhere at 

£5 95 t o £9 95 each 
StHD SAt fOH LIST TO TttVlft SOFTWARE 

96-98 Cannock Road. The Scotland*. 
Wolverhampton WV10 0AC 

ESTABLISHED 10 YEARS/TRADE ENQUIRIES WELCOME 
C o m m o d o r e 64 /Spec t rum/V i c 20 /BSC/Ata r i /Or te /Amst ra r f 
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CPC 464 
AMS DISK 

Al lasr i rape to disk r!,,t.L'.-t udJiry Pul 
yoia n c r y i i n ' onto disk fei l i y v i b a t i n g 
/wi £S 95 S»illavailabh- Am?ropy II the 
tesi availabSe' Only £4 95 
AV-a- r r d i m w 
[><ep 'f bcojh' Ansembk1! — l*it<>st avail-
able tieai f e a m m :w<- use it »o wrue out 
ptogtana") Only £8 96 
fteuotr mife lot lujiher lo fa r i iu l l ra 

ULTRA TEC (Computing) 
Floor B2 

93 Mount Road 
High Barnes 
Sunderland 

Tel: (0783) 283550 

n o d e & overseas orckffs wefcome 
Al l pieces fully inclusn-e tot UK oversees 

pltww add Cl SO 
WE TAKE P R I C E IN OUR UTILITIES 

640 

VIC-20 AND CBM-64 
SOFTWARE HIRE 

I FREE M E M B E R S H I P 
I 3 0 0 T I T L E S 

S e n d 2 1 7 p s t a m p s f o r y o u r 
H i r e k i t t o 

VtC-20 SOFTWARE HIRE (VC) 
8 Thurfand St reet . 

N o t t i n g h a m . 
Please state whtclt machine 

BLANK TAPES 
IOP0UALI TV C JO 1 APES SWT ABLE F0« ALL 
COMPUIERS ouvomi iCTFOHeESrvALut 

C3 99 for Ten " Ct« tor SO 
JOHHLYDOH 

r Karrt**r Mar Owpmo PrtrrbO'Mrgh PCt tOB gj , 

SPECIAL AGENT 
DE-LUXE S P E C T R U M 

COPIER 

A m u l t i - p u r p o s e y e t e x t r e m e l y 
e a s y t o u s e t a p e c o p i e r . I d e a l 
f o r t h e e x p e r i e n c e d o r a b s o l u t e 
b e g i n n e r . 

* * " 5 STAR RATINGS " * * 

1 C o p i e s m u l t i p a r t p r o g r a m s 
a l l i n o n e l o a d i n g . 

2 . C o p i e s B a s i c , M / C o d e a n d 
e v e n t h e H e a d e r l e s s p r o g r a m s 
u p t o 5 1 K . 

3 . C a n n o t b e f o o l e d b y w e i r d 
n a m e s o r f a l s e H e a d e r s . ( O t h e r 
c o p i e r s w o u l d c r a s h l . 

4 . C a n r e m o v e A u t o s t a r t f r o m 
B a s i c . 

5 . Y o u c a n d e t e r m i n e P a u s e s 
b e t w e e n s e c t i o n s if d e s i r e d . 
O n c e y o u ' v e e x p e r i e n c e d t h i s 
s u p e r D E - L U X E s i t k s m o o t h 
C o p i e r , y o u ' l l n e v e r w a n t t o u s e 
a n y o t h e r . 

£5.95 
Oiseas. Europe • 50p 

Others + C1.50 
(Order a$ SPECIAL AGENTI 

K E R R . 74 '26 H i g h S t f e e t 
K i n g * L y n n . N o r f o l k . P E 3 0 1 B P 

F R K K I K V< I I ^ O l K S K I . I M A C I I t M C O I l K I . K s S O X S 
W t i h t h e R O Y B O T JSK S p c c t r u m M u c h i n c C'IKIC Sys tem. Sin ip l> i \ j v in 
t i iMruk. ' t i i i i i>. d y n u m k d i s p l a y s s h n u C P l ' i n c m o r y i n t c r n . i l u n i k n i j : Svs i cm 
c o m p r i s e s f u l l s c ^ l c A S S E M B L I - . K . D I S A S S I i M B f l i R . D L B l l i C i f - R i t M 
E K . O N - L I N E L E A R N I N G A I D w i t h aU»an i rw l vas> m u w l a n l i l i c s . O j H i o n i 
i nc lu tk - ummj; p r i n t e r , m i c r u t l r i v c . hex i i r t l c c i m . i l n u n i l v f . 

L assr f ie P . 9 5 . ( a r t r i d n i - £9 .75 . Ove rsea* + £1 .00 

Roybot I t r p l V C J . 45 M u l l h r K t K f K « a i l . K a O v t u h . 
S V . ' I N I . , l e i : OlhN 77l66.» f « r I r j D r l v . 

E D U C A T I O N 
Whether ,t be SPECTRUM. 2X61 or BSC B. we hold « stock protMbly th* 

Largest iang* of educational sOfTwar* avaiabi* currently m esceoa of 
50 DIFFERENT EDUCATIONAL CASSETTES 

produced by the maior softwer* houM* 
SAC tor catalogue and SPECIAL OFFERS Also GAMES TAPES 3 lo> price o l 2 

LOCATOR. 12. Fearthen Drive. Redbridg*. Eaaea. IG4 58M Tel 0 1 5 5 0 5 5 7 5 i*£ 

O' LEVEL REVISION 
Our FREE INFORMATION PACK conumi QUAUT¥ TUTORIAl Rf VISION wRwart for th* 
Spectrum BSC Electron * CBM M Al io educatioruJ PROGRAMS for vwa lejrn*i t 
atuMies - with SPECIAL OFHRS (or the VlC » . ZX«I . BBC 4 Spectrum and VIDEO 
CASSETTES and BOOKS 
Send J4p SAE to: INFO-STREAM (Dept YC0T>. J4A Chase Green Avenue. tn f i«W, 
Middlesex. England. EN1 «E6 6 3 , 

SPECTRUM KOPYCAT 
Version 3 

Simple the hen Ci ip>int . in> IM4KK S p i d t u m p u t ^ r . i m I » I » » I j » I i - I .OADiny nut 
S A V I i w ^ »nut t w o pn»£r.itn* 
f t e n uthltippuhU- imicTiimv 4-»n miw K- l» j f i i - t l up m i In j Ui>h | j | v 

NEW E H I I H i s 
< tail in IH ni t 111.\| hiii: Mul i i |v i r t p rnyman i i f n v m i » n 

i , S i i n . iivu- ni i ip. iRis K i i LmI up i-.imK 
k c j v . l l l'l<pK'\ 

piuv mu<li. mtKh rn«iic 
Eur |tv4)>K Spcdturt i imtv IL 

MICKODKIVK KOPYCAT 
I r.nrvk'l >nui v i f lw i i rc 1HIH1 M K r i t k i n , ' s impl i . m i l . j n h 

A u i n m j i h . i l l i rcliKirlt-v t u d t i i K vink1 pruei . i im 
SII^K .in,I r i i u K I I A M t pn^t ia t th 

I s S l N t l A I I I I I I t V I O K M l ( * K ( ) l > K I \ I ( K A N M I R 
I l i t Irv-lsk s fsx i run i only 14 

I t i . ih pr t i f rams in i i i uk I R l I HtatV-r Kv;kIc( pt iH' i .mi 
IKvp. i t , fk J 1 I I M CLavi rv iu tn i t l pint 

m i i > s o n 
IVpt Y < \ 1*4> IWn X4. IU<U*K<4oL*. I l j n ip t l i i n - H t i j f J l " 

6 3 7 

X T 
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•tr UNLOCK YOUR AMSTRAD it 
with AMSKEY 

Easy to use, utility program removes protection 
and al lows listing, studying and copying of your 
precious software. You choose, loading speed 
and protection of your back-up copies. Fully 
automatic, header reader with on-screen instruc-
tions and prompts. 
FREE PEAK A CODE PROGRAMME. Allows you to 
find the messages and words in your machine 
code games (very useful for adventures). 

Only £6.99 including p&p 
Overseas orders please add C1 postage 

Interlock Services Ltd. 
Dept YC _ _ _ 

37B New Cavendish St. 
London W 1 M 8JR. 
Tel: 01-609 8301 614 

COMMODORE 64 — AMSTRAD — MSX OWNERS 
MIDLAND COMPUTER LIBRARY 

I AH itx latett i n n on ( j i i e t i f * u and 
cartridge 
7 H « you' fell g*n« abWutlpiy t'M> 

Up to ( I 10 
) l i l r n w » r ^ ; p ( l l » 
4 Mr. I'ornorfy ( 1 7S P4P tot txA 7 t M 
5 Ho limit lo tr**- amount ot gaim-l you 
hire 
6 AHgem»o'4*vait*»tMul>documenuiion 
Sand {Ittou* Ot POUJ1 ot<t*r ft w.rft your one tetcclion or larpe 5AC tor hirtbrt dMa-l* H 

MIDLAND COMPUTER LIBRARY 
26 CoSege SUM! 

Worcoiter WRt ZfL 
r* l Worcetter 611072 

7 Garnet. B w w arm Education*) 
•ottwaie 

II Hriurn ol poat wvice guiidnlHd 
9 Uiwrtl m y t u n JHl loltwirv [K<aa 

•n the ij< 
10 Join now ot money back guarantee 
11 Ova* 1 700 gjmat in ilocV inr many UK 

importi 

THE TABLETOP T. V. PLATFORM 
comes in TWO widths and in Beige or Teak M F C. {please specifyl. 
Both feature a non-slip angled shelf. (Simple self-assembly). 

INTERNAL DIMENSIONS 
W H D 

475mm 135mm 405mm 
700mm 135mm 405mm 

Price 
£6.99 • f 1.99 p&p 
C9.99 + €1.99 p&p 

Cheques/PO's payable to: 
PINEWOOD DESIGNS, 
Unit 12. 
Exebridge Ind. Est. , 
Nr. Bampton, Devon. 
Tel. 0884 258923 
IDealer Enquiries Welcome) 

66S 

PREMIER LEAGUE 
W SPtCIHUV 

Ne» an) etcdioQ iooit»i mannparwni atraiegy 
o/mtf t c aJI eniiHivau> l«*xe»«wtud» te.i"i 
SMocton t'aminfi S u t a i u n ( * j i many 
w i j m a n sandSAt v* OcUAororty ta 7Slo 
Oec* B I a J Soltvaic S9 Stteaon Fin . EnliOO 

634 

The Publishers take an 
reasonable care to 
ensure that classified 
a d v e r t i s e m e n t s are 
genuine, but readers 
must sa t is fy them-
selves that they will be 
obtaining what they 
require before entering 
into transactions, parti-
cularly if they involve 
large sums of money. 

l i W T t 

061-4454375 061-4454375 

COMMODORE CI6 
Cassette Hire 

AT LAST' al) ihc lop games avail-
able for the C16 can now be lured 

from 
DABSor r 

Library constantly updated as new 
games become available Member-
ship fee of £6.50 includes 12 FREE 

rentals' 
One price for any game 

Charge of £1.25 mc p&p Both ways. 
For complete membership kit post 
cheque or postal order to: 

DABSOFT 
39 Guildford Road, 

Lcvcnshulmc, MI9 3TG. f 6 , 

TOP BRANDED SOFTWARE 
F r o m 99p 

Example* ftugaboo, T r u i h i m Mine*, Pool. 
Styx etc Send SAC far list to 
ALIEN SOFTWARE (YCJ) 

44 Wi t l i ng Ave , Edr»Jre. M,dd«. 
Tel 0l « l « 4 I 

649 

- awwiwr mm CLASSIFIED 
QRDER FQRM 

Classified Rates 
Image SO? par word (MUn 10 word)) — 

(rtope a^yrtarrr rhevW ( t f^ tv i . rhe fort* 
(«.™*atf « aiOfX CATUMi nvnMr 
l » y " l aa } mvdi Noma onrf oOdrti to bo 
oorf lor <r ulad «i a k f r t i w w l l o . Nyntar 
tt raewad a U 00 aylro 
Display - rotei par mc (Mm 2iccl 
One mtert>on If 00 
Ihtaa mttftioni t l 70 
Sia miert»ftt U SO 
twalyt miartioAi CS 00 

atfy*'t<J«rt I f l ou t fp rcm* jepa/*ie 
coot and catoeor* rtsery «>ace Or phone 
IC/-6S) X t » 

Method ot Poyment 
C x a u e i elc i h o j lO be mode payab le 
to Butmeea P u n Internet «nel Ltd. and 
Croma I enctoaa herewith 
cheque PO lor 

I 
Pteove det i ' i my A c c e u Vito Barclay 
C a r d Amer icon Cicxet i Dinars CkiD lot 
l o t M i o w 

Please Insert the following advertisement In Your Computer Classified Section 

LINAGE 
PLUS 
15% 
VAT 

TOTAL LINAGE 
PLUS 
15% 
VAT 

TOTAL 

£10.00 £1.50 £11.50 

£12.50 £1.87 £14.37 
£15.00 £2.25 £17.25 
£17.50 £2.63 £20.13 
£20.00 £3.00 £23.00 

£22.50 £3.38 £25.88 

£25.00 £3.75 £28.75 

No. of insertions required Q J Box No. required YES/NO 

n 
SAME i d o s i t mcfude "W<e/sJ 

AOOPtSS 

Post to: 
Cut Out the order form and return 
together With your remittance to 
Cleaarf>ed Department Your Computer. 
Room H211 Quadrant MouO* The 
Quadrant. Sutton. Surrey SM2 SAS 
(0t)66l 3006 

Payment by credit card please state address card is registered 
i < 

Daytimetel.no 

THIS FORM SHOULD BE RETURNED BY APRIL 29 FOR JUNE ISSUE 

Company ffeprireead Nwmbw 1$I537 Ifngitxt/ Hogvtfd Oth ce Quadrant Ho use, Tht Quadrant, Suttott, Surrey SAC SAS 
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Hot* 
lines 
Acorn Computers 
T«4«ohon« Cambridge 0233 210111 

Atari 
Telephone Slough 0753 24561 

Amstrad 
Telephone Brentwood 0277 228888 

Commodore CBM 
Telephone Northampton 0436 20525V 

Enterprise 
Telephone 01-739 4262 

Oric 
Telephone Teversham 02205 5141 

Sinclair 
Telephone Camberley 0276 685311 

Tandy Corporation 
Telephone: Birmingham 021 5566101 
ext 33 

Toshiba 
Telephone Camberloy 0276 62222 

Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01-661 3472. 
Micro City 
Computers , Business Systems and 

Commun ica t i ons Equ ipmen t 

Exhibi t ion takes place at the Bristol 

Exhib i t ion Centre from M a y 14-16. 

Organised by Argus Specialist 

Exhibi t ions, I I'ark V iew, 

Berkhamsted, Hertfordshire. 

Telephone 04427 73291 for more 

details. 

Business 
Computer Show 
Organised by Reed Exhibi t ions, 

Surrey House, I Throwley \X'ay, 

Sut ton , Surrey. Takes place from 

June 4-6 at Earls Cou r t , London . 

Trade only . Admiss ion by business 

registration. Contact Harry Hudson 

on 01-643 8040 for more details. 

Isvnov Captain Tanya Kirbuk (Helm Mirren) and Dr Heyvood Ftoyd (Roy 
Schetder) discuss how to save ihe mission from disaster in MGMAJA's new movu 
"2010". 

Business 
Telecom 85 
Th i s show deals with business 

communicat ions , telephones, fax, 

photocopying and office 

automat ion. It takes place at the 

Barbican Centre , I . ondon from 

21-23 May . Eor more details 

contact On l i n e Conference. 

Telephone: 01-868 4166. 

EXPORT 
AND OVERSEAS VISITORS 

ALL MAKES OF MICRO 
COMPUTERS, PRINTERS, 

PERIPHERALS AND SOFTWARE 
SUPPLIED AT DISCOUNT 

PRICES 
AMSTRAD* ORIC* SINCLAIR 
• BBC MICRO • ELECTRON • 
COMMODORE* AOUARIUS* 
EPSON* BROTHER AND ALL 

POPULAR MAKES. 

UNICOM HOUSE 
182 ROYAL COLLEGE STREET, 

LONDON NW1 9NN 
TELEX: 295931 UNICOM G 
TELEPHONE: 01-4821711 

A Micro X 24 
Addictive Game* 46 Modem House 32 
AGF Hardware 120 
Amstrad 75. 75 N 
ArwoQ IBC Mew Generation Software 10 
Anthony Ashpital 108 
Arnor 62 O 

Ocean Software 132, 133. 8C 
B Odm Computer Graphic 107 
Beebug 70 Opus Supplies 44 
Belasofl t 0 8 
British Telecom 22 P 
Bubtiiebus 58 Picturesque 108 

Practical Programs 24. 120 
C P V Tubes 56 
CBS 36. 37 
Cothntoft 14, 15 O 

Quest tnt Computers 42 
O Ouickstlva 1} 
Denmson Manufacturing Co Lid 59 
OK Tronic* 26 fl 
Overall Software 4 Ram Electronics , 77 

Render 103 
C Romantic Robot 56 
E.I. System* 93 RSO Connections 84 
Electronic* h Wireless World 28 
Ekte Systems 5. 89 S 
Enterprise Computers 6. 7 Saga Systems 138 Enterprise Computers 

Setec Software 84 
f Sotlaid 131 
Fret Ltd 34 Software Communications IFC 

Software Library 58 
O Swan ley Electronic* 70 
Gateofl 134 Swescoi 32 

H T 
Heulstetm 34 Tensott 50 
HCCS 54 Tasman 117 
Hi Soft 93 Thoughts & Crosses 19 

- The British Computet Society 30 
1 The Micro Workshop 82 
Icon Software 97 Touchmaster 110 
Imegane 85 
incentive Software 38 U 
Industrial Process 82 U S Gold 8 9. 12. 13. 18. 40. 100. 
Interface 34. 70. 134 113. 155 

K V 
Kuma Computers 63 Visionstore 81 

| 
Vortex 98 

LCL 134 w 
Level Ltd 93 Walker Computer Service* 32 

t Wilham Stuart 24 
M Wizard Software 56 
Memoco 69 
Memotex 16. 17 Y 
Micro Business 118 Your Computet Circulation 139 
Micro Gold 146 Your Computer Subscription 138 
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THE ULTIMATE HUMAN TO COMPUTER INTERFACE 

JUST IMAGINE 
OUR COMPUTER TALKING TO YOU IN 

A REAL H U M A N VOICE 
YOUR COMPUTER UNDERSTANDING 
WHAT YOU SAY 

BEING ABLE TO WRITE MUSIC A N D PLAY 
AN INSTRUMENT JUST BY HUMMING. 

THE VOICE MASTER WORD 
RECOGNITION 

f l f c f / 

THE VOICE MASTER 
SPEECH SYNTHESISER 
THE VOICE MASTER ENABLES YOUR • 
COMPUTER TO SPEAK IN YOUR VOICE 

IN ANY LANGUAGE A N D WITH 

ANY ACCENT. 

The Voice Master Speech Synthesiser 

The Votce Master enables your computer to 
speak in your own voice, in any Language 
and with any accent. 

To record speech, use the command 
LEARN and speak into the microphone To 
ptay back, use the SPEAK command Up to 64 
different words, pnrases or sounds can be 
stored in the computer at one time. 

You can control the recording rate, play 
jck speed, and volume for special effects 

an e\*n program to speak backwards 
^isy to use Examples are included in 

make it easy to add speech to 

Speech recognition * the technology of tomorrow 
is available today, enabling you to give verbal 
commands ro your computer it is very easy to 
use Store the words or phrases to be recognised, 
uung the TRAIN commarti Gve RECOGNISE 
command and the computer will understand the 
words it has been trained to recognise 

Sophisticated pattern matching alognthm is 
used for word recognition anrf there is a delay of 
less than 500 nut* seconds State of the art digital 
signal processing and dynamic time warping 
techniques ensure high performance 

THE VOICE MASTER - VOICE HARP 
Voice Harp is a totai^ new muncal concept 

Vt/lth Voice Master powerful software, you can 
actually compose and perform music in real ome 
simply by humming, wrfiisthng or singing u doesn't 
matter <1 you can't read music Your voice or 
whistle pitch will write the notes tor you including 
duration and rests 

As you hum or whistle, the notes scroll by 
on the video display You can edit tf* notes, 
play them oack, scroll them back and forth, 
deleting and correcting them, when 

finished, the score can be printed out 

In [he performance mode, you can 
change octaves, musical keys or add chords 

Even if you can't sing or have a sense of pitch, the 
VOICE MASTER will show you how easy it is to 

stay m tune 

OTHER SPECIAL FEATURES 
A bar graph display of speech is provided which is j imlar to a real time spec trograpn v o c e tunda mental pi ten is also 

shown in real ome 
A major advantage of Ihe Voce Master system is tr ial wo rd recognition and speech synttiesis can work together 
The W x e Matter comes completely w i m a quahry head set merophene and earphone lumiar to w f » t telephone 

operators and pikj ls use|. speech synthesis, speech recognition, voice harp software and detailed instruction manual 
Demonstration clock and other programs are included m me software Adew i l ed manual w i t h examples ei^natn how to 
use speech synthesis and recognoon in your o w n programmes 

W t t W I t 
MAIL ORDER 8 HIGH STREET HORLEY. SURREY 24 HOUR CREDIT CARD SALES HORLEY ( 0 2 9 3 4 ) 6 0 8 3 

ft Trade Enquiries: Unit 10 Victoria Industrial Park, Victoria Road, Dartford, Kent DA1 5AJ Teh 0 3 2 2 92513 /8 



ftatz p o n s 
^ * c la n " I 

fl^t^J^Jt— -
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,T 

C v / M 
I 

I T 
X V w f I . v v 

Yeh. it's me, your favourite Superstar, in my first supa game! I'll 
need all your help to find my furry friends in the nasty Rodent World where al! kinds of monster meanies 

live. Hurry now. and I'll see you on your screen, from your cuddly, adorable me. Roland Rat, Superstar. 
S P t C T H U M 4 8 k ^ C O M M O D O R E 6 4 ^ \ 

O t w H o n c 6 C c « r J S t i « i fUwtuvr f M?SNS Tt-k***** Ot. I 8JJ66H lrV«6fc99; ; 

Q ( n r M i « ( \ »»UMr Utn Ih l b x r n i I H M K m w r N l l s M I l I I JCJ ' ^ D D I MKTS Kun ibo l ow t C C M K T m 


