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Building on the tremendous success of Channel 4's THE 
LIVING BODY" now regularly attracting more than 1 Vfc million 
viewers a week, Martech is proud to present 'THE LIVING 
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 leam, but also 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 

mciftech 

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 
(For Children—and enquiring Adults.) 
This package includes six computer programs:— 

1. Getting to know your insides 
2. Building a blood system 
3. Heart operation 
4. 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 (C8M64/BBC 'B' only) 
Available from most leading retailers or order 

direct by mail (price includes P & P). 

it! 

Martech is the registered trade mark of Software Communications Limited, 
Martech House, Bay Terrace, Pevensey Bay, East Sussex BN24 6EE 

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

48K SPECTRUM • COMMODORE 64 • BBC B' • ELECTRON 

Also a 

Goldcrest 

Mult imedia 

TV Series for 

Consultant Professor Christiaan Barnard 

\ 



Software Shortlist: page 39. 

Win an Enterprise: page 51. 

Landscapes: page 60. 

Joe and the Alligators: page 64. 
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Cover Crime and education features: 
pages 46 and 52. 

O n NEWS : US Gold's projected airstrikes; 

Cm U tape cracker; hackers arrested. 
2 g LETTERS: Keep your old calculators; 

V D U viewing. 

in the micro jungle. 
2 g F IRST BYTES: We help you hack it 

35 
33 C O M P U T E R CLUB : A Scottish bus-

man's holiday on the databuses. 

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

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

39 
47 
48 

S O F T W A R E S H O R T U S T : Dogfight with Mirrorsoft's Spitfire 40; Beyond's Shadow-

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

QUEST C O R N E R : Hugo North and the Heroes of Karn; casing Melboune House's 

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

H O W C O M P U T E R C R I M E R E P O R T : Trapdoors, Trojan horses, magic codes. 

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

51 
52 

C O M P E T I T I O N : Beat the system, win an Enterprise. What sort of a sneaky add-on 

would you like to have on your computer? 

CAN A M I C R O H E L P YOU PASS EXAMS? Our man at the chalk face, Pete 

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

C "7 M A T H S M A S T E R : Colin Carruthers 

J / puts two and two together. 

g Q LANDSCAPES : Brian Jones opens 
1 up new vistas. 

64 CBM-64 J O E A N D T H E A L U G A T O R S : 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 
71 
72 

B B C 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. 

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. 

Z X S P E C T R U M 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 
83 
86 

ZX-81 S U R V I V O R : Adrian Spriddell's condensed version of the ZX-81 graphic 

adventure game Survivor. Contains 10 of the original levels. 

A M S T R A D J U M P E R : 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 

Tclsoft this month are Toolkit, Compiler and Space Junk. 

90 
94 

ZX S P E C T R U M TOOLK IT : User-friendly Dave Spagnol brings you a really useful 

toolkit which avoids single key entry and default values. 

B B C C O M P I L E R : 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 mac 

Z O O M : S o f t w a r e - b a s e d 

magnifying glass by Carsten Greavc. 1 0 2 Q L PLOTLINE: Mark Joncs 
draws a better box. 

104 C O N S U M E R S ' G U I D E T O DATABASES : John Dawson accesses some useful 

sources of information on his BBC. 

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

loops to a theoretical limit of 22 deep. 

A C O M M O D O R E CBM-64 T R A X D ISC E D I T O R : Keith Suddick shows you how 

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

R E S P O N S E F R A M E : T i m 

Hartnell advises confused users. 14 A CBM-64 S P A C E JUNK: Nalin 

I 4 Sharma is lost in space. 119 
1 9 1 S O F T W A R E F I L E : T e n Pase s 1 A R 
I L I packed with programs. I " I I 

DATABASE : Paul Bond rounds, 

up forthcoming micro events. 
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DURELL sales dept.. 
Castle Lodge, Castle G r e e n , T a u n t o n , Somerset,TA14AB 

I '' 

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 



Available 
Saturday 23 rd March 

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 

winning the world's Greatest 
Steeplechase 

The Grand National - For the 
Thrill of a Lifetime! 

Mail Order: Just send a cheque 
or P.O. payable t o ELITE or 
quo te your visa card number. 
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The 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 amongst all the usual sockets and 

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

expansion port. 

This will accept a whole range of new peripherals that J 

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 j 

R A M 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-1 

ordinary 3,900K. 



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 TV' monitors. 

And the sophisticated sound chip generates no fewer 

than 4 voices across 8 octaves in fullstereo. 

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 R G B 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 ove^rtaken 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 2L15 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 Guy Gibson and his 617 
Squadron were at last embarking on a 
mission soi 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 

MllOON 

HOftlTONUGMtS 

r T ~r*n 

MtlMIMI 

bring the Important Mlttelland Canal 
to a virtual standstill. 
Of course the successful conclusion of 
this raid is now legendary, the 
young men who took part are 
acknowledged as heroes; and now U.S. 
Gold In conjunction with 8ydney 

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 PILOT, 
flying the Lancaster 
from Scampton to the 
target, HAVIOAXOB 
using screens maps of Europe. 

W S E 
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LANCASTER B. MK \/\\\ (DAM BUSTER) 

U.S. Sold Is available from all leading computer 
atoreo and ooloctod branches of 

BOOTS-W.H. SMITH JOHN 
MENZIES • W00LW0RTH - WILDINGS 
Dealersl For information on how to become a 

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

leading distributors or write to: 
U.S. Gold Llmted. Unit 10. The Parkway 

Industrial Centre. Heneage 8treet. Birmingham 
B7 4L5T. Telephone 021-369 3020.1bl«x 337268 

FRONT GUNNER, REAR GUNNER, 
BOMBARDIER and FLIGHT 

ENGINEER. 
You will have to fly across Europe at 

low level to avoid radar; lookout for the 
deadly ME109 night fighters, dodge 

barrage balloons, spotlights and flak. 
At the target you will need all your 

nerve and skill to control the aircraft 
and release your deadly payload at 

Just the right moment while avoiding 
enemy attack. 

documents 
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. 

Game Features: Superb graphics and 
sound, realistic joystick control. Pilot's 
screen and indicators, 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 



B^Jghtmagic is the ultimate graphic design package giving you 

^ r the ability to create stunning graphics and complete 

W—m illustrations at your fingertips. 

Now you can produce and edit complete screens and 

pictures. Use Lightmagic as a fascinating program in 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. 

* C u 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 all about 

ne 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. 

*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 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 

bghtmagtc and Mach»ne Code Tutor are available f rom all good stockists, or direct by filling in the coupon below anil returning to. 
N e w Generation Software l t d , FREEPOST. Bath BA2 4TD For instant despatch phone your order now on 0225 316924 quoting your Access or Bardaycard number. 

Please send me Lightmagic(s) at £14 95 each, and Machine Code Tutor(s) for the 

I enclose my cheque/postal order made out to New Generation Software Limited for £ 

Name Address 

Card No. Signature 

Computer at £ 14.95 each P&P FREE. 

Cheque/Postal Order No. 

N e w Generation products are sold according t o their terms of trade and conditions of sale 



WOOLWORTH 

Quicksitva Mail Order, 
P.O. Box 6, Wimbome, 

L Dorset BA21 7PY. 
k Telephone (0202) 891744 

S«i«<te<J bSM MiUbto at 

WH SMITH 



»me to acquire 
far with leading 
imusement cerv 

Elect roni 

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

BOOTS - W.H.SMITH • JOHN MENZIES - WOOLWORTH • WILDM 
i . Dealers! For informatioi^on how to become a U.S. Gold Stockist contact 
Centresoft. Lightning. Microdealer.Tiger and other leading distributors 01 

wri te to U.S. Gold Limited. Unit 10. The Parkway Industrial Estate. 
£ £ - j Heneage Street. Birmingham B7 4LY. 
T ^ k "telephone: 021-359 3020. Tfelex.- 337268. 

BigfFive Software and 
U.S.Goldprpudly prese 
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 extremely difficult to 
survive the hazards of the underground passagewaysl Using the nigh-powered special equipment 
Bob's only hope of achieving his objective of securing the mine and defeating the plans of the evil 

in! ^ ^ ; r i S fcr^ " Yukon Yohanl 

Bounty Bob Strikes Back features 25 of the greatest platform screens ever produced Including: Grain 

~ J C " • I ~ Hyd 
Suction Units, Transporters. Cannons. Utility Hoists. Pulverisers, Moving Weirdos. MutantOrganisms. 

Lifts. Acid Rain. Suction Tlibes Elevators, Super Energy Food Bars. G 
Suction Units. Transporters. Cannons 
TYeatST'tne greatest High Score Factory in computer history and much, much morel 

Special features include 
Multi-Channel Music. Game ACUustment Screen. Automatic Demo Mode. TVvo-Player 
joystick capability. Level WarpabWty. ^ ^ ^ ' " J 

Available fori Atari and Commodore 64. 

Miner 2049er 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 Year' Arcade Awards. 
lids Judging Committee 

le voice of the gaming nation, 
that a new a w a be created this 
to i 

raulic Lifts. Mobile 





ENTREPRENEUR FORECASTER NUMBERS 
AT WORK 

l 

Starring 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. 

Get soft with ) 
a n d m a k e t h e 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 themoir' 
applications program itself. 
Discover Brainpower at W H Smith, Boots, 
Menzies and all good Computer Shops or 

simply post the coupon for information -



/our micro... 
stof it with Brainpower 
mair 

Read what they say about Brainpower. 

ENTREPRENEUR 

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

investment - Practical Computing. 

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

STAR WATCHER 
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. 

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

Collins Soft is o division of Williom Collins & Sons Co Limited 
Brainpower is a trode mock of Triptych Publishing Limited. 

P l e a s e send me my Collins Soft Brainpower 
brochure [ _ J (please tick) 
Name 
Address 

Post Code YC 5/85 

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

COLLINS 





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 o f 
each scam not sealed at all. 

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

Pens, pencils, fingernails—even a four-
year-old s, like Herbie—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. 

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

Solid-Seam Bonding seals shut every inch 
of every seam ofevery Memorex*f loppy disc. 
Tight as a drum. That makes the Memorex 

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

or opening up. 

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 
o f the extra care that goes into every 
Memorex floppy disc. Be it 8," 5 W or the 
new 3V2." Extra care that lets us guarantee 
every Memorex disc to be 100% error-free. 

The next time you're buying a floppy 
disc—or a few hundred o f 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.. 
96-104 Church Street. 
Staines, Middlesex. 
Tel: 0784 51488 

Memorex is a registered trademark 
of Memorex Corporation 
' 1984 Memorex Corporation 
A Burroughs Company 

Your Data. When it matters, make it Memorex" 

MEMOREX 

THE SLOPPY FLOPPY: 
Scaled wi th a spot here, 

a spot there. Leav ing 

unsealed seams 

everywhere. 

MEMOREX SOLID-SEAM BONDING 
Every inch o f every seam 

is sealed shut. l ight ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

as a drum. 



Quasimodo likes bells. They make him feel good - they make 
him happy-they are his friends. 
All 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 
Quasi will throw big rocks at the nasty ^ -
soldiers. j / ^ 111 

Quasi knows a secret! Quasi knows f 
where the jewels have been hidden \ 
in the castle and only Quasi can 
climb there. 
They better leave Quasi alone, cause 
Quasi is getting mad. Quasi better hurry 
and find the jewels. Not much time. 
Quasi sees lots of soldiers. Quasi has 
lots of rocks. 
Now the noise has stirred up the bats in the 
belfry. The bats are mean, they ifiake Quasi fall 
down. Quasi better jump away from those bats. 
Quasi thinks he got up on the wrong side of 
the bed today. 

I .s. Gold is available from all leading computer stores, and 

selected branches of: 

> BOOTS • WH SMITH JOHN MENZIES 
WOOLWORTH WILDINGS ^ 

Dealers! For information on how to becoatf a ( J^Gofd Stockist 

contact Centresoft, Lightning, flk rodealer, Tigetatfd other 

leading distributors or write to: U.S. Gold Limited; Unit fa. 
The Parkway Industrial Centre, lleneage Street / 

Birmingham B7 4LY. Telephone: 021-359 3020. Telex: 337268. 

A U.S. GOLD/OCEAN 
JOINT PRODUCTION 



THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS. 

Telephone 0924 -40233 7 
Access Visa order 0 9 2 4 - 4 0 9 7 5 3 ' 

ALL P R I C E S INCLUDE VAT A N D DEL IVERY 
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Range of p rograms avai lable for M T X , BBC, Electron and Ams t r ad 

Please order staling <11 Programs required; (2) Computer; (3) Amount enclosed; (4) Name & Address. 
All prices include, packing & VAT. Overseas orders welcome. 
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SILICON BOBBIES 
FLEX THEIR KNEES 
A S TV SF.TS B L A R E 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 o f 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 of Prestel 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 i f 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 
RUSSIA needs one million micros 

in its schools to fulfil the next 

Five Year Plan and British com-

panies arc queueing up to offer 

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 Langmead, together with 

Branton and Tuppcr from 

Memotcch, met Soviet officials in 

Moscow. 

The USSR might import the 

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 arc not 

out of the hunt — with Sinclair 

claiming that 100,000 Spectrums 

have already been unofficially 

exported to Eastern 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 . C D display. 

I f 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 

AMSTRAD, En t e r p r i s e and 

Commodore are 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 wi l l 

to dispose of surplus stock. 

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 I B M executive as 

General Manager to try to sort 

things out. 

BODY SYSTEMS AS 
ENTERTAINMENT 

How to 
fast load 

on a 
Spectrum 
ALL THAT tedious messing about 

with assemblers is a thing of the 

past with the Transformer, a 

util ity 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 b lockbus ters , 

including the chart-topping 

- A l i e n B and Cycbnc. Adding 

insult to injury, it _evcn__gopics. 

J hem to Microdrive, leaving out 

such space-wasters as loading 

screens. So legitimate back-ups 

can be made of your own 

software.'1 \ 

"THE THING about computers is 

that they lack intentionality. 

Essentially, they don't want to 

do anything — they're happy to 

follow orders." After two years' 

break from theatrical work, it is 

clear that Dr Miller is bubbling 

with ideas generated by study at 

the Un ive rs i t y o f 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 Mi l l e r first rose to 

prominence as part 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 p r o d u c t i o n c o m p a n y , 

Genes i s , J o n a t h a n M i 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. 

Genes i s ' fu ture projects 

include a pop-up book and 

probably a computer game 

designed in co-operation with 

the Natural History Museum, 

London. 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? "Qui te good in certain 

respects — diagnostic machines 

are less forgetful, but they have 

no intuition. Attempts to usfc 

them in psychoanalysis, as 

happened with Weizenbaum's 

Eliza program, are a reflection of 

the impoverishment of our 

lives." 

Wafadrive 
speeds up 
CBM-64 
THIRTY SECONDS to load any 

program on a 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 o f an hour, and even the 

1541 disc drive's take two 

minutes. 

T h e d r i v e , f r om D e a n 

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 Load, 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 i f you want to keep 

going through 50 screens of 

hazards between the shop and 

your home. 
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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 

l O O O 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! 

H O W 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. 

RULES Of THE BRITISH TELECOM MOOtM COMPETITION 
1) The dot- in is avartabto from epm Monday 22nd Apnl to midnight Sunda* 
5th May 19S5 when tfie competition closes 
2) Entnw must be postmarked t i e next woAinQ d m ( f w ihe (junsHo'is and 
t iely6(A6' were obtained 
31 Entaes con only bo made on h e oWcio) enlry lorns and beonme in© 
property of 8"fwh T©lecomn>.m»cations pic. 
4) Th© competition is open crVy to n»dent5 of Ihe Urvted Kngdom a w nv» 
oge ot 18 year* Employees of me Network MarVetng Unrt erf Brttsh 
communKXJhcrtt pk: and PARKER REDMlE LTD and me* dependants are 
excluded Only one winning enfiy per household 
5) Entnes noi rooming the competition adefress before m<toight o r ThurvJcr*' 
9th May 1985 wm not be considered 
6) A list ot wr ra rs witl be provided & Ity* competition ocldrws Pleasr? on 
SAE if you wish to receive n 
7) The winner? wi» be p«cked as to«ows from ©nines received en time and 
property completed 
The ©nines tor each type ot prize pock w»th alt oorrect answers to the 5 
questions and with the tiebreaker sentences mdged nxst apt and fxmortxa 
by the competition organisers w i i be chosen, subject to ity> stock of appro 
pnateprt /e pocks 
8) T>w decivonot the cxyryeMcn organiser* B f ^ < T t f r » 
will be entered r i to Winners will be notified automahoaHy 
9) Bnttsh Teteccmmuncahons pto offers wlmers r©CM»»*ig 8T phone socket 
conversion en entry forris to wove me charge ryymcfv mode let sarh wcrt< 
10) DetoisothowtogetonPrestoi ^cronef800'TetecomGoidwii ibesentto 
winners Subscriptions not mctoded n pn?e 

OFFICIAL ENTRY FORM" 
A. Your answers: 
0 1 ~ 

Q 2 

Q3 
Q 4 .. 

Q 5 .. 

B Tiebreaker Sentence complete (25 words or less in total): 

C. If I win. I would like the prize POCK tor the 
• SPECTRUM/SPECTRUM + 
• BBC MODEL B (Tick Choice) 
• COMMODORE 64 _ 

D My home telephone line f * De*ete as appropriate) 
(a) alreodv has a square-type BT phone socket * or 
(b) would need converting to square-type BT phone socket * 
If (b). the person renting the line from British Telecom must fill in this declaration -
If this is a winning entry, I agree to ask British Telecom to convert my line to 
square-type BT 'phone socket at a convenient date before 1st July 1985 My 
line is on Residential rental, is not a coinbox and is not shared service. 
I understand British Telecom will not charge for doing the work 

Name 
Telephone number... 

(Block CopTals) 

Signature 
Date 1985 

E I have read the rules of the British Telecom Modem competition and agree 
to abide by them I am over 18 years old. 

Signature of entrant 
Date 1985 

Name ... 

Address 

, (Block Capitals) 

Postcode 

POST IMMEDIATELY TO:-
British Telecom Modem Competition 
PO BOX 73 
MITCHAM 
SURREY 
CR4 2XU (Postage stamp rea> ured) 

WINNERS WILL BE NOTIFIED AUTOMATICALLY 

Bnttsh Telecommunications pic Regrstered Offx» 8t Newgate Stm©UONOONEC1 A 7AJ Reg«tere<i m Enqland no 1800000 
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What's my line? 

Hacking 
charges 
against 
Mouse 
STEVE GOLD, otherwise known 

as Micronet's Micromouse, and 

Robert Schifreen, a freelance 

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 

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 Edgware area of London 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 

Prcstcl Gateway and the Kipling, 

Dickens and Keats Prestel com-

puter, contrary to section 1 of the 

Counterfeit and Forgery Act 

1981". 

STUFF 
Pilot's Kennedy Approach 
" I 'M SELLING these games to 

men. I f 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 are 

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 

c on t r o l s i m u l a t i o n ca l led 

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 U K 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 either Monty or 

the Desert Fox in North Africa 

Solo Flight needed a revamp. 

from 1940 to 1942. Both games 

have a 10-screcn 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 

PSION EYES 
MARKS CARD 
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 

Eprom datapak 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 lost. 

Other Organiser applications 

include the Wesscx computerised 

on-site building estimates system, 

and a prescribed drug calculator, 

giving a dosage, precautions to be 

Wessex hard hat 

taken and side efTects of 280 

commonly used drugs. Entering 

the symptoms produces a list of 

recommended drugs. 

game. But it features 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 thri l l ," says Bill Stealey." 

I f 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." 

New Gen 
Jonah and 
the wail 
CLOSF YOUR 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. 

Interface 
clocks on 
IF YOU 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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ForZX81 
SPECTRUM 

BBC 

T R S 8 0 

APPLE 

N A S C O M 

VIC PET 64 
<Piease staiei 

Every c o m p u t e r n e e d s 

CHA TTERBOXII 
Lis ten c r e e p I a m the leader 

•/.)«• us «!• 
vOUMitAlAM 

NEW! PITCH 
EXCLUSIVE* CONTROL 

CHATTERBOX II can say anything1 

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

As seen on BBC TV " C o m p u t e r P r o g r a m m e" 

* B I G E A R S * 
SPEECH 
INPUT 
FOR ANY 
COMPUTER 
Hugaly succmtul Specch Recognition Sr*t*fn 
complete with microphone software and full 
instructions 
BUILT TESTED & G U A R A N T E E D 

PLEASE STATE C O M P U T ER UK101 
SPECTRUM ATOM N A S C 0 M 2 Vic20 M.cron 

JX80 81 PET. TRS80 MZ80K APPIE II BBC MICRO CBM 64 

ONLY £ 4 9 

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

Play 3-part music, sound effecls drums etc Full 
control of attack, decay and frequency 
Input Output lines provide conirol and monitor 
facility for Home Security Robot Control Model 
Railway etc etc Works with or wi thout i6K RAM 

NEW! 

Full instructions software included 
Add keyboard to make a live performance 
polyphonic synthesiser' 

Note up to 3 units can be used simultaneously 
giving 9 music channels 4 481 0 lines 

AMAZING VALUE 

AT ONLY 

£ 1 9 . 5 0 mm 
£25.50 (BuiLT) 

6 
THE C O M P O S E R 

SynirwsiM' Must 
Programme 
Ewe A p-ay 3 pan harmony 
Includes <Jomony<at«orvs 
(SMCtrxjm 2X8' if*co*nm«n<»#cJ £7 

ZX A R P D R U M S E Q 

Fasc-natmg synthes-se' 
<j«moo$i/aiK)ns Generates 
automatic u q u tK t s anc 
plays ifom keyboara Som« 
w o ett*ct» iSpeci'umi 

TALKING H A N G M A N 

Fo» CtW*eroox' 
Tf* ciass«c qa^c 
ca-m»i«$ victims f . v>» 

A ory vocai 
.Kcompanimeni iSp«ctrum) E6 

C H R O M A C O D E ? ? ? ? ? ? 

Can you defuse Ihe OOmD Oy 
Cach-ng inc secret 
coT»t>oa'ior oe'o'e t-me *v>r>* 
ouf> Witr» Chatte'Do* vOKt 
output iSo*ct'omi C6 

COLOUR M O D U L A T O R 
RGB m PAL UHF out (not tor ZX| 

K I T £ 1 6 

B U I L T £ 2 2 

Please add VAT at 15% to prices 
Baiclay Access orders accepted by telephone 

All enquiries 
S A E please 

W I L L I A M S S S & r " " " 
c m I A R T N' SaNsburv 
^ 1 1 Wiltshire S M O O Z 

. SYSTEMS Ltd Tel 098 064 235 

W I L L I A M S S S & r " " " 
c m I A R T N' SaNsburv 
^ 1 1 Wiltshire S M O O Z 

. SYSTEMS Ltd Tel 098 064 235 
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P O P S 
T O P S 

TOP 20 

C 

Game Company Machine 
l Booty Firebird Sp 

? Everyonos a Microgen Sp 
Wally 

3 Slarstrike Real Time Sp 

4 Maich Day Ocean Sp 

5 Alien 8 Ultimate Sp 

6 Ghostbusters Activision Sp 

7 Wild Btrncn Firebird Sp 

8 Monkey Magic: Solar 16 

9 Broad Street Argus 64 

10 Skool Da/c Micro Sp 
spliere 

11 Airwulf EJite Sp 

12 Blackbuators Macsen Sp 

13 Overdrive Superior El 

14 technician Hewson Sp 
Ted 

Sp 

• 15 3D Time Trek Anirog 16 

1$ Go Go Ghost Firebird 64 

• 17 Byle Bitten Firebird Sp 

• 18 Dukes of Elite Sp 
Hazard 

• 19 Mini Office CDS Sp 

* 20 Bumper Alligator El 
8undlo 

Sp = Spcctrum/Bc - BBC/16 --• C16 
El = E lect ron ic - Vic-20 
Or - Dragori64 - CBM 64 
Am - AmstracWOr -- Oric/At = Atari 
' = New release/— = Same position 
Source: WH SMITH 

TOP 3 BY 
MACHINE 

Game Company Machins 
• 1 Vegas Jackpot M. Tronic Vc 
— 2 Punchy Mr Micro Vc 
— 3 Duck Shoot M. Tronic Vc 

• 1 Mega Hits Beau Jolly 64 
• 2 Chiller M. Tronic 64 
• 3 BMX Racers M. Tronic 64 

1 Bruce Lee US Gold Sp 
2 Raid over US Gold Sp 

Moscow 
3 Wizards Lair Bubble Bus Sp 

1 Hunchback Ocean Dr 
2 Manic Miner S. Projects Or 
3 Dragon Choss Oasis Dr 

— 1 Snooker Visions Be 
2 Mini Office Database Be 

Pub 
— 3 Castle Quest Micropower Be 

— 1 Compilation English At 
Tape 1 

2 Colossus English At 
.Chess 

3 FiSi'Strikc Centresoft A! 
Eagle 

— 1 Williamsburg Microdoa! 16 
Adv. 

2 Roller Kong Melbourne 16 
House 

— 3 Stellar War/ CBM 16 
Blitz 

1 Classis Melbourne 
Adventure House El 

— 2 Mini Office DataBase El 
3 Overdrive Superior El 

— 1 Mulant Monty Amsoft Am 
2 Sorcery Virgin Am 

— 3 Mini Office Database Am 
Source = Websters Software 

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 felt compelled 

to tell us o f retailers who have 

performed a "service beyond the call 

o f duty" . W e arc so used to reading of 

late deliveries, damaged goods and 

exaggerated descriptions that wc arc 

flabbergasted when wc cncountcr that 

almost extinct species, the "car ing" 

supplier. 

It is with real pride, therefore, that I 

bring to the notice o f Your Computer 

readers Dr . Andrew Wright o f Beta-

soft whose software application for the 

48K. Spectrum, Beta Basic, adds 30 

extra commands and a further 20 

functions in just 11K of code. 

I recently bought a Rotronics Wafa-

drive for my Spectrum and discovered 

that because of overwritten addresses 

the drive was not compatible with 

Beta Basic. I wrote to Betasoft 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 

o f Beta Basic which, incidentally, has 

been upgraded to take better 

advantage of the drive and printer 

output facilities. 

Peter Maries, 

Leeds, 

I Vest Yorkshire. 

N U K E LEAR 
D o YOU KNOW Nuke Lear from 

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

Why? 

• It costs only £2.09! 

• it is the only game that can be 

enjoyed by beginners and experts 

alike! Levels 1 and 2 are for kids, 

levels 3-7 are hard enough for the 

bes t shoot-'em-up c h a m p i o n s , 

levels 8 and 9 will never be finished 

evey by the best! 

• You get a free compiler with it! 

Just load it by typing 

CLEAR 39999: LOAD " W " 

CODE 59900.5636 

Then type in or load your Basic 

program. Type Randomise USR 

60000 to compi le it, Randomise 

USR 40000 ( = start-address) to run 

the compi led version. 

It will run 20-100 t imes faster than 

the Basic version. 

H. Schneider, 

Hamburg, 

West Germany. 

G O O D H A C K E R S 
I READ WITH interest your first bytes 

feature in the Apri l 1985 issue of 

Your Computer. Ma y I first make it 

quite clear that I am in agreement 

with everything you say about the 

<3<S>U®PM1?I§(2 

"SAVE YOUR OLD COMPUTERS" 

I AM WRITING to ask y ou r readers to t h i n k tw ice before t h r o w i n g 

any o l d pieces o f electrical e q u i p m e n t o u t , especial ly o l d 

ca lcu lators a n d c ompu t e r s . 

T h e urge to col lect in t he h u m a n spccics is such that today 's 

rad ios , ca lcu la tors a n d especial ly c o m p u t e r s w i l l be t omo r r ow ' s 

col lector 's i t ems — wo r t h pe rhaps h u g e s u m s o f m o n e y . 

T o prove m y p o i n t , o ne on ly has to l ook at the prices o l d wire-

lesses fc tch . I n t he days w h e n such t h i n g s were c o m m o n , m a n y 

peop le th rew t h e m away t h i n k i n g tha t their u b i q u i t y p roved t h e m 

worth less . A n d h o w w r o n g thev were! 

T h e reason I a m m a k i n g th is appea l is so that poster i ty w i l l be 

able to look at ou r present-day devices a n d marve l at the i r 

a n t i qu i t y . 

I a m a l ready b e g i n n i n g to b u i l d u p a co l lect ion o f o ld a n d 

obsolete m i c r o compu t e r s . T h e y can be ob ta i ned for pract ica l ly 

n o t h i n g , o f ten in pr i s t ine cond i t i o n . 

So , t h i n k twice before y o u part w i t h that o l d c o m p u t e r — it 

c ou l d be wo r t h a f o r t une one day . 

Robert Sedgwick, 

Grimsby, 

South Humberside. 

modern day hackers, people who 

seem to delight in attempting to 

sabotage the efforts o f serious D P 

users. 

What I do not agree with is your 

statement about the origin o f a 

hacker — that is someone who spent 

hours locked away with a home 

computer. Long before the advent o f 

home computers the hacker had risen 

to an almost legendary status. The 

hacker was the person you sent for 

when you needed some catastrophic 

software failure — usually on a 

PDP-11 mini — fixed yesterday. 

A good hacker — 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 hacker 

y o u r C o m f f ' ^ o * . 0 * \ 

o w n 9 ^ 8 0 0 . I t V ° u 

\ try a n d g » * e * 

— 

that most tended to be rather elegant 

repairs that tended to become 

accepted as part o f the software. 

For such a fix the term " a neat 

hack" was coined. 

John Harper, 

Roker, 

Sunderland. 

P R E S T E L 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 Service. The warn-

ing is icatch out, you may be in an area 

which cannot get Prestel at local call 

rate. 

(continued on page 27) 
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THE GAMES PL AVER 
Ou r latest Interface for the Spectrum is the u l t imate 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 

compu te r 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). 

Freeze Feature 
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 examine them in more detail. The 

freezer adds a new dimension to your games 

playing (orcheating). 

Quvckshot 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. 

c K ' t r o n i c s 
Saffron Walden , Essex CB11 3AQ 

Tel: (0799)26350 10 lines 

Tel: 
Signature 

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. 

Spectrum Games Controllers @ £12.95 

Quickshot II Joysticks @ £11.95 

add postage and packing £1.50 

Total: 

I enclose cash/cheque/Postal Order. Please ch<irge my 

Access/Barclaycard No.t I I X E E I 1. I I I I I E E EH 

Name: 



I N * 
TOUCH 
How to write 
for Your 
Computer 
W e cal led th is magaz ine 

Your Computer precisely 
because we we l come your 

views, t ips and hints and 

even your cr i t ic isms of 

mach ines and software in 

general. Here's how you go 

about gett ing your n ame 

into print. Your article 

shou ld be typed, double-

spaced, on A4 paper. A 

name and address on each 

sheet would help. Don't 

forget to tell us which 

mach ine it runs on. Wi th 

programs p lease inc lude a 

cassette or d i sc and s o m e 

indication of how long it is. 

Please put what mach i ne 

it's for on the envelope. 

Don't forget full 

instruct ions to us how to 

load and list your program 

and how to enter it for the 

readers. 

The article mus t be 

submit ted exclusively to 

Your Computer. We pay E35 
per publ ished page — 

that's as it appears in the 

magaz ine and inc ludes, 

i l lustrations. 

Telsoft 
Telsoft is Your Computer's 
software down load ing 

service. Any program for 

the Spectrum or the BBC — 

and soon the Commodo r e 

— which has a te lephone 

symbol next to it is 

avai lable on the service. 

Both 1200 and 300 baud 

speeds are catered for. For 

more deta i ls call Co lchester 

(0206) 8068. No more lonely 

n ights typing in end less 

pages of hex digi ts . 

Message 
service 
You can get messages to 

us in two ways. Either use 

the Prestel Telex Link to 

892084 B ISPRES G or you 

can use our very own 

modem , day or night on 

01-661 8978. The m o d e m is 

V21, 300 baud , even parity, 

10 bits per character. You 

simply transmit in upper 

case " Y R C " — our address 

code, and wait for the 

acceptance code " + + + 

STF G O " . Then off you go. 

Don't forget to tell us who 

it's for. S ign off with 

" N N N N " — again in upper 

case. 

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

that I found out that the whole 

country was not at Local Call Rate. 

It looks as if I will have to sell my 

modem soon as our telephone bills are 

through the roof. I f any other Prcstel 

users who do not get the service at 

local call rate would like to contact me 

over Mailbox to exchange views on 

this, my Mailbox number is 

082422531. I shall fight on. 

Robert Evans, 

Ruthin, 

Ctxcyd. 

S C R E E N ERROR 
THANK YOU for publishing my 

program Screen. However several 

errors have occured in the text which 

could lead to difficulty 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 

charactcrs will have those as face 

value while the others are normal 

face value." 

Line 28 "1 Indicates" 

Line 31 "2 Wi l l " 

Line 34 "3 Then" 

Line 38 "Editing of the screen may 

be carried out at any stage up to new-

line on 3". 

Page 102 Column 2. 

Line 11 "PEEK x-H" (No brackets) 

In addition the flash character may-

be altered by Poking 16772 with the 

code of the character required. 

Mark Stenlake, 

Whitwick, 

l^icestershire. 

C R E E P Y BUGS 
IT HAS come to my notice that my 

program Creepy Castle — March — 

as it stands will noi work on the 

Oric-1, only the Atmos. This is 

mainly due to bugs in the Oric-l's 

Rom but there is also a missing line 

from listing 1. There should be a line: 

4525 POKE # 7800. * 4C POKE 

# 7803, * 4C:POKE # 7806. 

# 4 C 

When the Oric-1 loads in a block of 

memory, it decides to adjust the Basic 

program pointers resulting usually in 

"out of memory" errors. To get 

around this problem, insert the 

following lines in listing I: 

25 DOKE1024, DEEK 9C): 

DOKE1026, DEEK(#9A) 

32 DOKE # 9C, DEEK(1024): DOKE 

* 9A. DEEK(1026): CLEAR 

I believe that the Val function on the 

Orie l evaluates hex numbers — pre-

ceded by a hash as zero resulting in 

the machine-code loader not working 

properly. This problem can be 

partially solved by making the 

following changes to listing 2: 

10 INPUT "START ADDRESS < - 1 

TO END)";A 

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

35 INPUT B 
40 IF B = - 1 THEN 80 
50 POKE A.B. 

60A = A + 1,C = C + B 

Now -1 is entered to terminate a 

block instead of " S " and cach number 

entered must be prefixed by a hash 

character. 

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

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

This is exactly the same as: 

LPRINT CHR's 31; CHRS 22; CHRS 

10: CHRS 10. "HELLO '. CHRS 5; 

CHRS 5; CHRS 6; CHRS 10; CHRS 5; 

CHRS 5; Dave Spagnol\ 

London 1:2. 

C O R R E C T I O N S 

Also, in the article the command for 

saving "castle3" should read, A69I2 

after "Castles" not ,A6192. 

Myles Dunlop, 

Totnes, 

Devon. 

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

Briscoe's Windos 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. Load Windos, 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 normal setting up 

for Windos - i.e., Rand USR 60000: 

Rand USR 60003 - insert the 

command Let VDU-65282. Now 

try the following Basic line: 

Statement 542 in April's QL Tutorial 

program was omitted. It is located at hex 

458 and reads trap # 0. The hex code 

for this instruction is 4F.40 

The hex loader for April's Amstrad 

Disassembler needs modifying before it 

can work. Change line 200 to read: 

200 POKE address *y.a 

and insert 

165 y-0 

205 ,y-v + / 
The character which precedes the 

command for enabling the disassembler 

should be a bar character ihifted © 

and not an exclamation mark at 

suggested in the text. 

The error messages printed in inverse 

video in lines 6000 to 6040 of April's 

Spectrum Stnglestep program are not 

clearly visible. 

They read, in order: 

Number out of range 

Not a decimal number 

Not a hex number 

Not a suitable flag value 

Interrupts disabled 

Lines 595 and 610 in the listing for 

April's CBM Pikchachanja are not 

clearly printed. The\ should read: 

595 GOSUB 800 

610 X m X l : Y m Yl:etc 

EYEING UP A VDU PROBLEM 

ONF. FACTOR seldom mentioned in connection with VDU problems 

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

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

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

distance for a ZX computer on a 12 inch screen 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 screen is too close flicker is exacerbated since more of 

the screen falls in the area?of pcriphal vision, and also the eye can 

only comprehend part of the screen 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 Render, 

Sunderland. 
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THE ELECTRONICS MAGAZINE 
PROFESSIONALS CAN'T RESIST 

a 

ftreles, sworU 
V 

f 

m 

\ 

f 

M 

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

It's t he only one t hey take t he t rou ble 
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 processes, applica-
tions and equipment. 

And it covers every industry where 
electronics is involved 

' just one look at the new look 
magazine and you'll see why it gets pro-
fessionals like you out of the office, and 
down to the newsagents. 

Wire lesswor id 
The hunting magazimr'tor electronics engineers. 
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I could 
do 

that 
If t h e tew e x a m p l e s o n 

p a g e 31 s t i m u l a t e you I n t o 

g i v i ng s o m e t h o u g h t t o 

m a k i n g m o r e i m a g i n a t i v e 

u s e o f l o o p s , m a y b e y o u ' d 

l ike to try you r h a n d at t h i s 

m o n t h ' s First B y t e s 

c o m p e t i t i o n a n d a c h a n c e 

to w i n o u r £ 1 5 pr ize. To 

en ter , s i m p l y wr i te a shor t 

r ou t i n e to a c h i e v e a n y t h i n g 

you l ike — bu t m a k e s u r e 

it i n c o r p o r a t e s n o m o r e 

t h an f ive l o o p s — at l eas t 

o n e of w h i c h s h o u l d b e 

n e s t e d . 

Y o u r p r o g r a m s h o u l d 

a l s o i n c l u d e a d y n a m n i c 

va r i ab l e l i nked t o t h e 

i n c r e a s i n g o r d e c r e a s i n g 

va l ue of o n e l oop , a n d a 

c o u n t e r 

S e n d you r en t ry t o First 

By tes , You r C o m p u t e r , 

Q u a d r a n t H o u s e , T h e 

Q u a d r a n t , S u t t o n , Sur rey 

S M 2 5AS . 

P W i l b y , 34 S h e l d o n 

C l o s e , B r a n 8 h o l m e , Hu l l 

w i n s M a r c h ' s c o m p e t i t i o n 

t o wr i te a p r o g r a m tha t 

m o d i f i e s i tse l f . H i s r o u t i n e 

m a k e s p r o g r a m l i n e s w h i c h 

start w i t h f ive c o l o n s 

i nv i s i b l e w h e n l i s ted . 

By c h a n g i n g t h e first 

c o l o n to a z e ro b y t e it f o o l s 

t h e o p e r a t i n g s y s t e m i n t o 

t h i n k i n g it h a s r e a c h e d the 

e n d of a l ine. To m a k e t h e 

l i nes v i s ib le a g a i n c h a n g e 

t h e 0 in l ine 10050 t o 58. 

The p r o g r am r u n s o n t h e 

Vic-20, a n d t h e 

C o m m o d o r e s 16 a n d 64. 

A n y o n e i n te res ted in t he 

sub j ec t of self mod i f y i n g 

c o d e m i g h t ca re to look at 

Scientific American's 
c o m p u t e r rec rea t i ons 

feature . A recent i s s u e 

i n t r o duced t h e f a s c i n a t i n g 

i dea of C o r e W a r s — 

ba t t l e s b e t w e e n t w o or 

m o r e p r o g r a m s in m e m o r y 

at t he s a m e t ime . The a i m 

of e a c h p r og r am is t o ga i n 

cont ro l o f al l ava i l ab le R a m 

s p a c e by rep l i ca t i ng i tse l f 

a n d a t t a c k i n g the o thers . 

io 
20 
30 
•M) -
50 
10000 

1 0 0 1 0 

10020 

10030 
10040 
l o o s e 
16050 
lOOTO 

PRINT "THIS PROUBAH" 
PRINT "PROTECTS CIWES" 
PRINT "0 TO 3383" 
PRINT "fROM" 
PRIM "PRVINC CVCS" 

A-PEEK<49>«P££K<44>a23& 
ADDRESS" PEE*(A>*P£EIC<A»1)« 

LINC>RCCK<A»2>*PtCK<*»3>«2 

IF A0DRCSS*6 THEN ENO 
If L1N010000 THEN ENO 
POKE 0*4,8 
A»A00RESS 
GOTO 10010 

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 i t . You're not really a 

computer expert. Okay, you know all 

about what's at the heart of every 

computer — a microprocessor, o f 

course. You've probably figured out 

the oblique reply to the question 

"But what is a home computer for?" 

(The correct oblique reply is "Wha t 

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 I B M PC. But at the end of 

the day there are still those bits o f the 

conversat ion when names arc 

dropped or ant ique machines 

referred to that make you feel like ihc 

man who hasn't been reading the 

FT. N o comment. 

Wel l , Your Computer is here to 

help you. Over the next few months 

wc hope to develop, not just your 

knowledge, but more importantly, 

your techniques for defence. As with 

ju-jitsu, skilled micro-bluffing is all 

about turning aside remarks that 

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 o f 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 

him: " I t 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 

wc watch, we discover that for the 

Texas owner, at least, this is any-

thing but the case. 

The encounter is as horrifying in 

its way to the detached observer as 

watching a python swallow a lizard 

whole in a David Attenborough 

documentary. Nevertheless, it is 

instructive, since wc are already deep 

in microbluff territory. Wh3t is the 

true meaning of the piteous cry of 

16-bit, coming as it does in stark 

contrast to the rhythmic tribal grunt-

ing of "Eight-bit, eight-bit"? 

We all know what a bit is, of 

course. Defined elsewhere as "a 

bormgly dichotomic entity which 

ptccludcs rational discussion," the 

bit is more precisely a binary digit. 

Microbluffs and microbluffers alike 

all learned at mother's knee that cach 

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 Texas owner. He is 

t h e v i c t i m o f t w o t h i n g s : 

architecture, and history. 

First, architecture. The term eight-

bit normally refers to the width of 

the data bus as opposed to the 

address bus. The job of the address 

bus is to access addresses in Rom or 

Ram. The instruction that the 

address refers to is sent back to the 

C P U 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 transferrence of further 

data from Rom or Ram, or even to 

the input/output ports (I/O in 

microjargon). 

Most home computers l ik l the 

Spectrum, BBC, Commodore 64 etc 

arc referred to as eight-bit micros. 

This refers to the width o f the two-

way data bus. And the width of the 

data bus determines how much 

information is processed in the C P U 

in a standard amount of time. 

Obviously a true 16-bit micro 

ought to be able to shove twice as 

much through the C P U in the same 

standard amount of time. Just like a 

six-lane highway can carry twice as 

much traffic as a three-lancr. But — 

and this is crucial to the TI-99/4 — 

big motorways can create parking 

problems in the city centre. For alt 

its 16-bit architecture, only 32K of 

memory could be accessed by the 

9900 chip deep in the heart o f ever 

Texas. 

And instead of having just an 

address bus, data bus and control 

bus, like the 6502, 6809 or Z-80 

chips found in most home micros, it 

had a separate communications 

register unit I /O bus as well. So it 

needed an expensive 64 K pin 

package to keep everything moving 

around. And instead of carrying on-

chip registers like 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 10 be too expensive and too 

strange to be bought by people in 

large volumes — which chips have to 

be i f they are to be worth making. So 

much for architecture. Now for 

(continued on page 3 ! J 
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The British Computer Society 

Printed in multi 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. 

To: The British Computer Society. t3 Mansfield Street London W1M OBP 

Please send me copies of The Bntish Computer Society Variplanner at £5 00 per copy (including post & packing) each 

I enclose my payment for £ 

Name of company/firm 

Address 

N a m e of individual purchaser 

Telephone no. 
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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. 

To: The Bntish 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 £ 
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(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 

the way, that NTSC stands tor Not 

The Same Colour twice?) It spent a 

long time at £600 in the UK , went 

through a peculiar phase of being 

sold foi £200, but you could get 

anothei £50 back if you sent otT a 

voucher, and ended its days being 

sold for around £80. Finally, it was 

withdrawn from the market. 

This is a vital piece of home 

computer mythology, symbolising 

the legendary price-cuts that reward 

the patient. It is also a severe lesson 

in bad marketing. As Commodore 

chronicler Mike Tomczyk says of TI 

in his gross book The Home 

Computer Wan, " I figured that if a 

giant semi-conductor company that 

made its 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 that turned out to be 

slightly less successful step in 

evolution that Neanderthal man 

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

money for it, (b) bought it lor next to 

nothing off a scraphcap, (c) were 

given it 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 the 

alien. Nearly all of them are 6502 or 

Z-80 based. There may be a few 

Dragon owners who are glad it is not 

their turn to be picked on. There is 

little the victim can do to defend 

BEGI 

himself. " T o 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 — the unique T I 

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, 

"Wel l , I know for a fact that George 

over there 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 at 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 executed, to mimic a clock, or 

to stufT 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 or more inside 

another loop. This is sloppy: 

10 FOR L s 1 to 10 

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 D NEXT L 

and remove all risk of confusion? 

Next, it's wise always to close 

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 11. 

O f 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* L) 
40 NEXT D:NEXT L 

The flexible floppy disc system 
A L T H O U G H 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 records. 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 encased in a 

plastic shell. They come in a variety 

of sizes; eight inch, five and a quarter 

inch, three and a half inch, and three 

inch. There are 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 

softwaie. 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 their 

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 that the drive you intend to 

buy is supported by the software 

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 — are becoming 

more and more popular all the time; 

however the discs arc expensive to 

buy costing around £5 cach. 

Apart from the hardware, you will 

also be faced with a choice of 

operating systems. I f 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 TIS — 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 d For/Next loop equal to 
the total number of elements 
involved. However, don't forget that 
you can nearly always bypass an 
array provided there arc 10 elements 
or less. Try this: 
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 for a specified group of 
characters and returns its location. 
But this very useful facility can be 
emulated: 

10 AS = "YOUR COMPUTER" 
20 B$ = "PUT" 
30 FOR L = 1 TO LEN(ASS) 
40 IF MIDS(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 END 

After trying this version change B$ 
to " O U R " and Run the program 
again; next, make BS " " N I L " , 
John Ransley 

YOUR COMPUTER, MAY 1985 31 x. 



IT'S 1985 -
THE YEAR OF 
COMMUNICATIONS 
Why buy programmes for your Spectrum when a world of free 
'telesoftware' is open to you. Discover Prestel. 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 'telesoftware' , 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 40p for a whole hour's entertainment. 

Spectrum 16K, 48K, Spectrum + and the VTX 5000 Modem comes complete with all the software (in ROM) required to access ' 
the world of electronic communicat ions , networks, telesoftware and databases (both in public and private. User to user software 
on cassette £ 3 . 95 as extra). 

The VTX 5000 requires 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 + THE VTX 5000 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 5000 N O W and get a FREE quarter's subscription to Micronet 8 00 and Viewfax. 
Similar bargains apply to Commodore 64, BBC model B. 
Dragon 32 • 64 . 
Acoustic modems from £19 .95 . 

All modems provide 1200/75 baud, enabling access to Prestel, Micronet 800. BT 
Gold. Farrnlmk. Citiservices. Homelink. and some free bulletin boards (some 
databases and networks require a small subscription). Fully BT Approved. 

Simply cl>p the coupon and send it with a cheque (payable to Modem House) 
to: 

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

I Ploato sand fo me: 

j [ |Spoctrum Modem(s) £ 49 . 95 DUser to user software £ 3 . 96 

| I enclose £ 

j Name 

| Address 

I 
| Tolephone 

| Please allow 28 days delivery. This offer applies only white stocks last. 

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 R E P A I R S 

by the 

S P E C I A L I S T S 

Walkers 
COMPUTER SERVICE 

AND REPAIRS 
Telephone .021 643 *474 

Telegrams 
Shiptog BirminghiMi 

Tele. M7124 TWiiDGG 

WALKERS will repair your M ICRO 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 IN FORMA TION 
PHONE 021-643 5474 

CALL IN AT 
58 OXFORD STREET, B IRM INGHAM, B5 5NX 

OR SEND S.A.E. FOR DETAILS 

THE VIKINGS 
ARE COMING!!! 

S W E S C O T are proud to announce that we 
will soon be releasing several top quality 
programmes on the international market, 
made by some of S w e d e n ' s most 
proficient programmers. 
And best of all PRICES FROM £ 1 . 9 9 
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. 
OBSf! ! Vid katalogbestal lning v.g . medsand 5: Skr 

i frimarken for portot. 

SWESCOT 
Box 2 1 3 

121 0 2 Johanneshov 
Sweden 

0 8 / 3 9 27 0 0 - 0 8 / 8 1 18 01 

YOUR COMPUTER, MAY 1985 32 x. 



If you have 
anything of 
interest to tell us 
about your 
computer club 
why not contact 
us on 
01-661 3144. 

Local 
news 
Memotech 
Memotech owners now 

have a magaz i ne devoted 

just to them. It h a s art icles 

on the mach i ne , p rograms 

to type in and offers on 

commerc ia l software. 

Contact the Memo t e ch 

Owners C lub . 23 Denmea d 

Road . Haref ield, 

Sou thamp ton . . 

Christian 
A c lub has been formed 

" t o promote the use of 

m ic rocomputers In Chu rch 

related act iv i t ies" . 

Christ ian c ompu t e r users 

shou ld con tac t the 

Secretary. P.A. Clark at the 

Christ ian Micro Users 

Assoc ia t ion , 6 Wake ly 

Street. Sheff ie ld , S6 3RG . 

Atari 
Atari owners in the Wat ford 

area migh t like to jo in th is 

likely bunch of W A G ' S 

(Watford Atari Group) . Yet 

another o f fshot of the ever 

prolif ic I n foman ia group , 

they plan to cover a wide 

range of Atari related 

activit ies. W A G promise a 

sof tware library and 

newslet ter a s well as 

regular mee t i n g s at 

I n foman i a HQ . Membersh ip 

is £15 per year. Interested 

Atar ists s hou l d con tac t 

Chr is Bone (Gars ton 

672235), or write to h im for 

more deta i l s at 10 Gars ton 

Drive, Gars ton , Wat fo rd 

Herts W D 2 6LB. 

Elbug 
The pub l i shers of BEEBUG 

for the B B C have p roduced 

a cut-down o f fshoo t for a 

cut down compu te r , the 

Electron. For £9.90 you get 

10 i ssues of ELBUG. and 

the c lub provides other 

facil it ies such as local user 

groups , a d i scoun t s c h e m e 

with a number of retailers 

and a sof tware library. It's 

avai lable from ELBUG. PO 

Box 109. High W y c o m b e . 

Bucks HP11 2TD. 

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

puter clubs around Glasgow. There 

might be over 100. The difficulty in 

knowing arises from the fact that 

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 I visited the 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 gathering of 30 or 40. Not that it 

seemed necessary to sell them the 

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 small 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 cach meeting. 

The tutorial that was taking place 

was the easy part of what is a very 

impressive programming course that 

forms the main part 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 full working knowledge of 

Basic and a complete set of detailed 

course notes and exercises for future 

reference. The course is not as stem 

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. 

If 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 necessary 

facilities and allows the nightly lee to 

be kept to 20p for adults and lOp 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. 

I was surprised to see that there 

were relatively few computers at the 

club. Not, I found out, because 

members didn't have one; but that 

the organisers preferred people to 

work together. The theory seemed to 

work. Spread around 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 joysticks were gomg 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 parts. For 

more serious breakdowns of 

computers or peripherics, 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 t he r 

businesses prov ide d iscount 

discettes, 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 

ou t 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, well organised and resource-

ful club at close hand. 

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

any inquiries from business or 

prospective members and details tan 

be had from the organiser: John 

Rcid, 3 Meadow Road, Partick, 

Glasgow. 
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Programmable 
Joystick Interface for 
the Spectrum 

£19.95 
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Dealer Enquiries Welcome 
Phone Lud low (0584) 4894 to 

ALSO AVAILABLE FROM 
SELECTED RETAIL 
OUTLETS 

FREL LTD. Hockeys Mi l l . Temeside. 
Lud low . Shropshire SY8 1PD 
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Qty Code Item Item Puce Toiil £ 
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SPECTRUM+ 
MAGIC 

Tim Hortnell, theworld'sbest-selling 

author of books on the Sinclair computers, 

has turned hisattention to the Spectrum + 

to produce three major works. 

SPECTRUM + LOGO. Just type this program in, and you'll 

have LOGO graphics running instantly on your Spectrum + or 

Spectrum. No need to buy the language. Comes with 

complete tutorial on LOGO 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 many of its exciting 

discoveries with the eight programs in this book. The Computer 
Bookshelf section of The Bookseller colled this work "the best 

book on Al I have ever seen". £6.95 (ISBN 0 947695 05 2) 

ASTOUNDINGARCADEGAMESONYOURSPECTRUM + . 

Four great arcade games in this special 32-poge edition of 

Kwik-Bytes. Just £1.25 (ISBN 0 907563 70 8) 

Available from good book and computer shops, or 

(post free) from: 

Interface Pub l icat ions Ltd., Dep t . Q T Y C , 
9/11 Ken s i n g t on H i g h Street, 
London W 8 5 N P 

(UK Trade: WHS Distributors) II! 
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ADD-ON 
EXTRA 
XK Spectrum 
Spectrum 48K 
Television Services 
£20.95 
The XK is avai lable a s a Kit 

add-on or fitted to your 

Spec t rum for £5 extra. 

W h a t it d oes is hack the 

Spec t r um ' s memory u p in to 

two 32K pages. It a lso 

a l lows you to add u p to 128 

external pages , each u p to 

32K, on to your mach i ne . 

Each page of R am can 

have a program runn ing in 

it. and have a separa te 

screen w indow ded i ca ted 

to messages generated by 

that program. 

O n e ma jor prob lem is 

that mos t of the more 

complex g a m e s such a s 

Alien 8 and Lords of 

Midnight won' t run on an 

XK Spec t rum, and be ing a 

soldered-in mod i f i ca t ion , 

you can't quickly c h a n g e 

back. 

Max am 
Amstrad CPC-464 
Amor Ltd. 
£59.90 
Arnor have c o m e to the 

ser ious CPC-464 owner ' s 

aid with a comprehens ive* 

p iece of hardware con-

ta in ing an assembler/dis-

assembler/editor. 

The smal l board p lugs 

in to the Amstrad s o that 

mos t of the circuit board 

d isappears inside the 

compu te r under the 

exist ing PCB. It provides 

an expans ion b u s 

extens ion and a slot for 

further Rom boards . You 

a lso get a 50-page manua l 

wh i ch expla ins the use of 

the Rom-based assemb ler 

and the c o m m a n d s 

available. 

Cal l ing the assemb le r is 

done from Basic us i ng 

extended c o m m a n d s . 

Ar i thmet ic opera tors and 

labels are suppor ted and 

parameters can be passed 

from Basic to the c o d e and 

back. 

The RST c o m m a n d is 

men t ioned on ly rather 

briefly in the provisional 

manua l provided. As this 

controls breakpoints . This 

cou ld have done with more 

explanat ion and examp les . 

As ide from this rather 

minor qu ibb le , th is looks 

like a product no ser ious 

Amstrad user can afford to 

be wi thout . 

HAR 
Quick Disk 
• Various 
• Disc drive 
• Triton 
M£129 
THE QUICK Disk is designed as a 

cheap alternative to floppy disc 

drives, with only a slight reduction in 

performance. 

There arc three vers ions , 

Spectrum, Commodore 64 and MSX 

available, cach priccd at £129 with 

100K 3in discs available 3t £1.99. 

The hardware consists of the disc 

drive and an interface 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 u 

maximum of 20 files/programs per 

side. Data files may be transferred 

between the ihrce types of computers 

using the discs. 

The drive repositions itself at its 

start position after every operation; 

this adds a further three to four 

seconds before the next disc access 

can be made, but does 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 directly is the 

obsolete ZX Printer, the Alphacom 

32 docs not work from the rear of 

interface. Interface 1 cannot be 

connected which loses the RS-232 

port and modem facilities although a 

standard Centronics adaptor does 

work. 

The M S X and Commodore 

versions do not have to sell against 

competitively priced products and 

appear to be good value for money, 

the Spectrum version needs tidying 

up to produce a viable alternative to 

Microdrives and stringy floppies. 

QCOM 
moL 

• Communications 
MOEL 
M£200 

BLOODIED BUT u n b o w e d by the 

demise of Prism and Oric, OF.I. once 

again sally forth into the world of 

microcommunications. Once 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\ 

QCAI . I . and Q M O D . All three units 

come in QL livery and styling and 

stack one upon the other. 

The unfortunately named Q C O N 

is the guts of the system. It plugs into 

serial Interface 2. It uses the TI 7000 

single chip micro and controls 

protocols, baud rates, receiving and 

sending data. This can be plugged 

into a standard modem with an 

RS-232 interface, or another Q C O N 

on another Q L to provide short-

distance communications. 

This, bought separately, would 

cost you £75.95 and comes with all 

the Scicon software. Q M O D is an 

autodial, autoanswer unit which, at 

£79.95, might seem an expensive 

luxury to the hobbiest, but will make 

a big impact with the business user. 

Q C A L L is a standard OEI . V21 

modem at a standard OEL price of 

£49.95. The hardware is only half 

the story. What makes this product 

worth a sccond look is the software. 

You get some idea when they tell you 

they only have room for one Prestel 

frame at a time 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 either be 

accessed via a series of menus or the 

confident can just use command 

words. 

Using Prestel is simple in as faras 

using Prestel is ever simple. The # 

and * commands use the Enter and / 

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 once you're through, logging-on is 

automatic. 

The filing commands, again 

available when on line are very 

comprehens i ve , indeed they 

represent a major improvement on 

QDOS, with the sort of facilities you 

would associate with a proper DFS. 

Data on Microdrive can be encrypted 

and, if necessary, this encrypted 

version can be transmitted, 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 Telecom 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 

while he's asleep! 

Uscr-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 

echocd in the latter case. O f course, 

this unique protocol means a Q C O M 

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 3nd the ruggedncss of the 

software won't leave him with a 

crashed program and a big phone 

bill. The hobbicst will revel >n the 

numerous clever facilities, and it 

might even find a market as a cheap 

alternative to buying a VT100 

terminal for mainframe users. 
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'Pitstop II' is here. 

And with it comes all the thrills, spills 
nerve-jangling action of competitive motor racing. 

But there's much more to'Pitstop W 

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 B' 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 [ T J O 

BREAKDANCE • TEMPLE OF APSHAI I ^ 
SILICON WARRIOR • JUMPMAN I ELECTRONICS*" 

DRAGONRIDERS OF PERN • LUNAR OUTPOST E ' < 
Plus new releases: [.SOFTWARE 

STARF/RE AND FIRE ONE • MURDER BY THE DOZEN FOR COMMODORE 64 

triable from all good software outlets. Authorised dealers order from: 
Software Sales Service. Tel: 01 -636 6433/4. CBS Computer Software, 

Ashbrook House, 3-5 Rathbone Place, London W1. COMPUTER SOf I WARf 



INCENTIVE 

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

INCENTIVE, 54 London Street, Reading RG1 4SQ 



Star* 
chart 
K E Y 

* * * * * 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 ica ted 

Moon Cresta mach ine . You 

blast away and score 

bonus po in ts by dock i ng 

successfu l ly with the 

mother sh ip . 

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 mus t put 

s o m e o o m p h into the 

graphics if you want to get 

away with this sort of 

th ing. Silly jokes abou t 

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 es 

for the B B C Micro after all 

th is t ime. Your caveman 

rides o n the back of a 

perambu la t ing p la typus . 

You mus t j u m p ho les in the 

ground but avoid do i ng this 

when a low-flying bird is 

around. 

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

The archetypal road-race 

g ame for your 64. It's all 

here, pract ice round, 

qual i fying round , racing 

against other vehicles. 

On ly carp is the under-use 

of CBM-64 s ound facil it ies. 

same house with different levels of 

difficulty. Some nice graphical pos-

sibilities arc hinted at, but Gremlin 

have a little way to go yet if they 

want to mutate into something 

bigger and meaner. Keep trying 

though, lads. 

Paul Bond 

Icicle Works 

Icicle Works 
• Spectrum 48K 

• Boulderdash clone 
• Statesoft 
• £6.95 
• • * 

DID THE ELECTRO-WIMP 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 Statesoft'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 parts of 

objects. If a bunch of snowballs falls 

on your head, you lose a life. 

There are four 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 decide 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) 

• ZX Spectrum 
• Management game 
• CRL ' 
M £7.95 
• * * • 

FOOTBALL MANAGER w i t h racing 

cars. Fabri, I)e Angel is, I)c 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 

Kcmpston joystick and from one to 

six people can play at a time. There 

arc five levels of play depending on 

whether you arc a novice, junior, 

average, good or expert manager. 

The six teams the players can 

manage include Brabham, Ferrari, 

I.otus, Williams, McLarcn 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 £630,000, 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, 

because 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 arc 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 

p o t " -

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 St03t 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 gnomcmobiles in his quest. 

Rather like Statesoft'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 

— then you can blow the 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 that 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 gained 

ill-gottenly. 

The maximum score attainable is, 

wc 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 the four 

houses with 20 scrccns arc just the 
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THE &BCADE WINNERS 
U.S. Gold is stocked by 

^ ^ R J B M B B B B M . WILDINGS 

IVOOLWORTH. W H S M I T H , 
Rumbelows 

and Spectrum Shops « 

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 ot 
missiles, machine guns, oil slicks and 
smoke screens. 
• Sophisticated spy-challenging 
graphics. 

ifacturers for 

hedule and trade 
nit 10. The Parkwav Indusi Birminaham B74L 



S t a r * 
chart 
Mama Llama 
CBM 64 
£7.50 
Arcade adventure 
Llamasoft 
• * 

I ngen ious 10 by 10 rotating 

grid enab les you to select 

from five scenar ios in 

which you protect M a m a 

Llama and her two babes 

voyaging through the 

cosmos . You can p lace 

retrogenesis and 

ant igenes is dev ices in to 

areas of the g a m e to b lock 

at tacks for you. This is an 

irritating g a m e to play — 

games for pur ists are all 

very well but we at YC feel 

Jef f 's get t ing too involved 

in his own head . 

Frankie 2000 
BBC Micro 
£7.95 
Fantastic voyage 
Icon 
• * * 

Right-hand s ide s h o w s X-

ray view of h u m a n body, 

indicat ing where your 

m in i sub is in the 

b loodstream. Left-hand 

s ide is the arcade ac t ion as 

you journey through the 

trachea, etc., shoo t i ng 

germs. In the left lung you 

encounter c igarette ends ! 

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

More genoc ide . Tool 

around shoo t i ng at 

pathet ic robot Berks 

edg ing their way round a 

total of 32 randomly 

generated maze screens . 

Paralyse the f lash ing 

d i amonds 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 " bea r s " and 

drones who try to s t op h im 

paint ing the b locks on the 

screen. A compe ten t 

imp lementa t ion of this o ld 

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 puff ins 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 are 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 

* * • 
XXABANEANS RULE O K . W e l l , o f 

course it's not OK since they intend 

to wipe out all intelligent life and 

have the universe to themselves. The 

dummies have invaded earth 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 thingies, the wigglcrs and 

Big Jake all combine to despatch you 

with a desparing 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 csscncc. On most 

screens 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 scrccn 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 scrccn. 

You might miss the bouncers just to 

find yourself plummctting onto 

SOFTWi 

needle sharp rocks from a non-

existent bridge. 

Lazer phazer blazers, the third 

scrccn, is really two screens in one. 

There arc 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 like this they 

soon will be. 

Paul Bond 

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

Is THIS THE greatest chess program 

on a micro? According to the hand-

book, Mar t i n Bryant's Atari 

conversion of his Commodore 2.0 

original thrashed 21 other programs 

mostly by 16-0. That includes 

Odcsta'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 does not, however, 

include Psion's 3-D Chess on the 

Sinclair QL . 

I tested it against the Parker 

cartridge 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 — cheat! — 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 scrccn which 

lists the moves, shows the time on 

each 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 embarrassingncss. 

Atari chess enthusiasts have a 

number of options — Sargon, Chess 

7.0, David Kittingcr's 3-D Mychess, 

Parker Bros Chess — but except 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 either tape or disc. Highly 

recommended. 

Jack Schofield 

(continued on page 43) 
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With Ouest the OL 
ally means business 

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 

(TVM r. .1 registered tt.kfcmirk ot Digital Hos-.m 
Ql is.ireqetetw]trj»ltin,irkcifSinclair Reswrrti 

Quest International Computers. 
School Lane. 
Chandlers Ford. Hants. S05 3YY 
Telex 47326. 

Disk Drive 

;ists or direct from 
Research Ltd.. 
ley (0276) 68311 

Please send me details of the Quest Executive Series 

Name 

Address My QL Serial Number 

Position 



Star* 
chart 
Android 1 
CPC 464 

Vortex 
Shoot-em-up 
£7.95 • * 

Vortex made a n a m e for 

themselves with TLL and 

Cyclone. They migh t have 

done better to bring ou t 

convers ions of t hose 

games rather than this 

rather ted ious game . 

Primitive graph ics 

comb ined with naff s ound 

effects and unor ig ina l 

material make this poss ib ly 

their worst release to date . 

You have to get to the 

reactor core before it b l ows 

up. To do this, you shoot 

your way through walls , go 

through mazes , s ideways 

scrol l ing and p lan views. 

Naturally there are mu t an t s 

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 sof tware house 

wou ld turn to the nat ional 

obsess ion — I 'amour. 

Given a cho i ce of a n umbe r 

of young ladies to a t tempt 

to seduce , of varying 

coyness , you mus t seek to 

ent ice them into your little 

love nest by enter ing the 

right keyword at the right 

t ime. S o m e n ice 

h umou rou s touches ; m igh t 

provide s o m e 

enterta inment when 

inebriated. 

Rocketball 
C64 
IJK 
Sport Simulation 
£6.95 
* * • 

"This was never mean t to 

be a g a m e " in c a s e you 

hadn ' t guessed th is is 

Rollerball , hai led at the 

t ime as a grotesquely 

violent film IJK have 

removed all the b lood and 

gore, and discover 

underneath a pretty trivial 

sort of game . Not bad as 

sport s imu la t ion goes , but I 

don ' t th ink Internat ional 

Footbal l will be knocked 

off its perch by th is one . 

(continued from page 41) 

Banjax 
• B S C 

• Robico Software 
• Arcade Adventure 
• £9.95 
• * * 
BANJAX IS one of (hose games that is 

enjoyable to play even though you do 

not get very far with it. Despite 

having been given some tips by 

Robico this 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 cach scrccn. 

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, arc blocked 

by gargoyles 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 

3-.MO e D D O ° 

Tempest 

Tempest 
MBBC 
• Superior Software 
• Arcade Classic 
• £9.95 
* * * 
IN HIS excellent survey of the arcades, 

Invasion of the 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 

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 

strctches 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 get 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 

* J r' 
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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 Hcwson's Avalon 

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

' impo r t a n t l y , they wi l 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) 

s o W E 

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 

different grids, 255 levels, and, 

although rather fuzzy, fast-moving 

graphics. 

Simon Beesley 

Flyer Fox 
• Commodore 64 
• Flight emulator 
• Tymac 
• £9.95 
•k + + 

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 arc 

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 are also flashed 

up on the altitude reading to inform 

you when you arc at the same 

altitude as the jetliner and also to 
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of a new 
for your Spectrum 

Introducing Discovery 1 - 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 Vz inch disc drive unit 
• Peripheral through connector • Parallel printer port 

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

But the biggest discovery of all is the price - just £199.95 
Upgrading to a dual-drive system is simple with the 
'Discovery +' upgrade package - £139.95, or choose a 
purpose-built twin-drive unit, 'Discovery V -
£529.95. 

THE DISCOVERY RANGE 
Available exclusively through larger branches of 
Boots and supported by a brand new range of 
popular \x/i inch disc software. 

AVAILABLE FREE 
Memorex disc twin-pack + five free discount 
vouchers. 

Further product information is available from 

Opus. 
J L ( W Nuitpho Lid . .( >|»u\ Supplier Ltd.. 

55 Ormsidc Way , 

Holmpthorpe Industrial Fslale. 

Red hill, Surrey 

Telephone 07376-65080 



Star* 
chart 
A Day in the 
Life 
Micromega 
Spectrum 
£6.95 • 
O n e of those twee g a m e s 

featuring you-know-who 

(snigger, snigger) a b loke 

with bald head and g lasses 

who is (tee-hee) qu i te 

important in the (ha-ha) 

U.K. compu te r industry. 

Oh no , oh n o it 's n o 

good I can' t ho ld back , it 's 

Sir Clive and the g a m e has 

really primitive graph ics . 

Dukes of 
Hazzard 
Elite 
Spectrum 
£6.95 
* * • 

Them good ol ' boys can 

now just roll a long your 

Spec t rum . The screen 

d isp lay is excel lent and the 

g a m e is rather more 

playable than s o m e of 

Elite's previous offer ings. 

Up to now the 

company ' s ma in 

ach ievement has been the 

ho lograph ic label on the 

ou ts ide of the casset te . 

The Duke boys have to 

make it to the start l ine of 

the road race but 

hel icopters, Hel l 's Ange ls , 

and of course , Boss Hog , 

all consp i re aga ins t t hem . 

They drive a long the 

motorway chang i ng lanes 

and chuck ing b o m b s at on-

c o m i n g vehicles. More fun 

than a traffic jam. 

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

The old arcade c lass ic 

revisited on the 

C o m m o d o r e 16. 

Af f ic ianados of Acorn 

Snapper or other more 

traditional imp lemen ta t i ons 

of the Atari original will 

probably f ind themse lves 

shocked and s t unned by 

this version. 

The ghos t s are 

complete ly anarch ic , they 

hold to n o known norm of 

civilised behaviour , 

recovering a lmos t 

ins tantaneous ly . 

(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 

once 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 
M £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 Jcfferys 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 cach function, you can 

key in your own data. So you can 

choose between fats, proteins and 

carbohydrates 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 includc heart rate and output, 

stroke volume, temperature and 

lactate. 

Paul Bond 

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

THE CAME goes out of its way to take 

you gradually through cach 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 feat! 

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 

• Commodore 64 
• Mirrorsoft 
• Simulator 
M£9.95 
* * * * * 

THERE ARE three display's — the 

tradit ional 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 

SOFTWj 

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

IN THIS ADVENTURE your quest is to 

transport 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 time 

before the Ambassador cracks under 

intcrogation and tells the bad guys 

Prince Phillip's Prestel mailbox 

number. There arc six members of 

your party, each of which have 

particular strengths and weaknesses. 

There arc various characters around 

to fight off, doors to open and things 

like the self destruction mechanism 

of the ship left lying around. 

Lee Paddon 

Super Huey 

Shadowfire 

Spitfire 40 

Spitfire 40 
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> Addictive launch STRINGER < 
Reporter Extraordinaire inThe Hotel Caper 

^ r STRINGER is an arcade adventure game in which you are a press photographer for the 
Daily Blurb" set the task of snatching a shot of a Film Star, Polly Platinum in an hotel 

• mL^p To hinder your attempts your camera, flashbulb, pross pass and the key to the lady's 
room have been hidden m the hotel and these items have to bo recovered before the an 

S important shot can be taken To add to your troubles the hotel staft are bent on catching 
you before you reach your goal and your Editor has set you a strict deadline 
for the completion of the task 
The game has 5 skill levels and 10 screens ot increasing difficulty it is tantalismgly playable, 

graphically excellent and. of course Addictive' Available . Commodore 64 £6 95 

ALSO AVAILABLE 
Software Star 
fl tf* Kov*i Toms halnwkt 0» ancrbon 

to d M * arc carefully tuned drfta**" Popular 
C a n w v Ww*.V. Mlvujiy <96$ 

Thoosn^canboinaefliWyMOW PtCKOftr* 
WKA P0poHrC<vnpo^K?kV.y»V PctK'oJO'/SWS 
A W M I M SpfXt/um4aK«<» 
Commodo'e 64 C7 95 Amv1i*JCPCMCr»'J 

Football Manager . The AJ IT rmOas s * : 
Avaitibte k* Spectrum i b »t> 
Commodore 64 £7 AmstMd CPC 64 
C7 95 BBC B C7 95 Election C7 95 
Onc VAtmo»C7<>S . . Dragon C6.95 

V«c ?0 C5.95 . ZX81 CS95 

When you open an To Addictive Games Ltd. 7a Richmond Hill. Bournemouth. Dorset 8H26HE 

Please send me: 

^ [ cassotte(s)of Stringerfor.... (computer) 

I cassette(s) of Software Star for (computer) 

^ V B • lcassette(s) ot Football Manager for. ... (computer) 

I enclose cheque postal order for £ .. 

Please debit my Access card No 

• JL ^ \ Name. . . 

% Address 

Addictive Game, there's a 
new world of discovery Delete as applicable 

waiting for you 
Postcode 

Access orders c«v> be tdephorvxJ thiowgh on i02021296404 

• Addictive Games • 
7a Richmond Hill, Bournemouth BH2 6HE 
Telephone: 0202-296404. 



NEWS 
oa e o 
r s s u 
11 t t 
h h 
The crystal ball 
There's s o m e exci t ing 

news from those adventure 

writing gen i uses 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 detai led a s 

those pub l i shed by 

Infocom. And don ' t worry if 

you haven't got a d i sc drive 

— they'll a lso be avai lable 

on cassette . Cost is likely 

to be around £15.00. 

Enterprise owners have 

not been over looked — 

Level 9 adventures can now 

be obta ined for th is 

mach ine . 

Other imminen t new 

releases from Level 9 

inc lude Red Moon — £6.95 

— and The Wo rm In 

Paradise — £9.95. 

Amstrad and MSX 

owners can now try 

Melbourne House ' s f amous 

Hobbi t adventure — £14.95 

— for themselves . In 

addi t ion, a reworked 

version of The Hobb i t , on 

d isc only and for 

C o m m d o r e 64, App le and 

IBM PC owners , is 

avai lable in the UK. The 

new version inc ludes extra 

prob lems, addi t ional text, 

larger vocabulary, 

enhanced graph ics and , for 

the C o m m o d o r e 64, 

comp lex mus i c throughout 

the game . 

A helping hand 
Here's a trio of t ips for 

Spider-Man devotes: 

S a n d m a n proving a gritty 

prob lem? 

R O G N EHT G NILI E C O G 

Not gett ing far u p the 

elevator sha f t ? 

PU O G NEHT UP HS UP 

Madam W e b a mystery to 

you? 

OTRE HKSA UOYF IUOY 

R O F S GN IH TNAC SLLI 

W E H S 

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. 

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 inc luded are 

magnificent. Credit for the superb 

computer artwork goes to Terry 

Greer, as credited by the cassette 

i n l ay . The p ic tures appear 

instantaneously and are beautifully 

drawn using colourfu l 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 o f 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 locate 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 
• £7.95 
• Melbourne House 
THIS IS THE second o f 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 to 

escape. 

You stan the adventure outside a 

large hotel, your first problem being 

to get 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 5-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 background1 

scrolls in the appropriate direction. 

The graphics mostly consist of 

hotel rooms and are simplistic 

stylised representations. Some fairly 

nondescript music plays throughout 

• Spectrum 48K 
M £4.95 
• Delta 4 Software 
THIS QUILLED text adventure is a 

zany spoof set around the ZX Micro-

fair. You'll encounter many well 

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 arc available by mail 

order (04893 5800) and are sure to 

provide you with many a belly laugh. 

Holy Joystick 

game — better to turn the volume 

down. 

The bottom part of the display is 

reserved for text input and output. 

When your charactcr 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 cach word so abbreviated 

commands arc 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 L.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, i f you 

enjoyed Zim Sala Bim, chances are 

you might like this one. 

Quest for the 
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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 still. 

Computer fraudsters range from high-ranking 

company officials who have invented whole 

communities on magnetic tape to make 

business look as i f 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 

"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." 

AH 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 compuier, 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 

offer 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 unsophist icated 
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 r a uds t e r ' s a c c o u n t 
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 h a t t h e i r 
accounts were awry. Pro-
grammers with criminal 
tendencies who found 
t h e m s e l v e s w r i t i n g 
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 
vi l la ins incorpora ted 
subtle routines which 
s to le a lmos t imper-
ceptibly small arrjounts 
of money at a time — 
rounding up cheques by 
a penny or a cent for 
instance and sending the 
d i f f e r e n c e to t h e i r 
accounts — but on a 

l a r g e n u m b e r o f 
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 

deploy ing nuclear weapons, like the 

Greenham women, might be able to disrupt 

Ministry of Defence Systems — although 

Sabine Kurjo, who organises anti-war 

computer users in a Peace Network, has never 

heard of any such attempts, "none o f us 

would dream of hacking into military 

computers". 

Government cuts which affect scientists' 

jobs could also be dangerous says M r X . 

"Ministry of Defence 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 . 

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 

Na t i ona l Bureau o f 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. M r 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 o f their whole 

organisations. 

not the petty pilfering, or even the major 

pilfering that worries them now. I f you want 

to bring {jown a major company, even I B M , 

all you have to do is modify profit margins." 

M r X sees a total and unavoidable collapse 

of companies as the hackers arc 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 Hacker'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; i f 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 i t . " 

Cornwall prefers to think of hackers as the 

pranksters who raided Prince Philip's Prestel 

mailbox and bedevilled every public demon-

stration o f Telecom Gold. Despite assurance 

from Telecom that the system was secure, 

Radio @'s Ch ip 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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ontact Sharon O'Brien 
51-420-1405 



f 
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 will each get 
two great books on 
hacking and computer 
crime. 

COMPUTER CRIMES
AND CAPERS 

MODERN COMPUTERS 

EDITED BT ISAAC ASIMOV, 
TARTIN H. 6REENBERG AND 

HACKER'S 
HANDBOOK 

HUGO CORNWALL 

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

S O M R i y j T i E R COMPETITION 
Don't forget to enclose this coupon, or a photocopy of it, when you send 
your idea, which can be writ ten 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 * 

Jl 
I 
I 

Address. 

RULES 
• The winner of the competi t ion 

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 of f ices by the last 
working day in May 1985. 

• Each person may enter the 
competit ion only once. 

• Entries to the competi t ion cannot 
be acknowledged. 

• No employees of Business Press 
International or their relatives 
may enter the competi t ion. 

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

of the compe t i t i on wi l l be 
entered into. 

• Business Press Internat ional 
assumes no responsibil ity or 
l iab i l i ty for any comp la in t s 
arising from this competi t ion. i 
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Runners-up can brush up their 
cheating with Viking Press's Isaac 
Asimov collection of silicon 
science fiction called Computer 
Crimes and Capers plus... 

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



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. 

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 

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 series 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 

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 

Above: Pan biology 

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 are then 

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

more yhan 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 each 

sentence in the passage. All this is 

accompanied by atrocious "drawings" 

designed to jog the memory. 



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. O f these, Skeleton 

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

20-32 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 arc 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) 



R.R.P 

An Introduction to Computer Programming 

Realise the Potential 
of your Computer 

' » ^ 

IM 

Address. 

THE BBC & ACORN 
ELECTRON 

First Steps in BASIC 

The user suides 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 morel 

details on the 

Video Classroom' 

Clip this Coupon 

Name. 

can gain the basic 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 vo/*» 

Home & Continental Computer Services Ltd. 
Marvet Square, Bi3gteswade, 8 e d i 

Telephone Biggleswade (0767) 318844 I M 
Telei 



(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 

multiple-choice 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. I f 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. I f 

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 woultj 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 transferr ing Spectrum programs f r o m : 

©CAflTfbOGE 10 CARTRIDGE Of (?) TAPE 10 CARTRIDGE at 
D»SC to OISC Of WAFER to WATER DISC Of WAFER 

<D TAPE to TAPE 0 CARTRIDGE to TAPE 

"An ingenious piece ot software" 

' • • • • • Features • • • • • Performance' 

"A valuabte utility for microdrtve users * S-ki... um> 

"HIGHLY RECOMMEHDEDr 

NfW P»t (?) «ov» lull, Mt«B«t« IN pit SIARI/SIOP IM i*p« 
tiaasfm ae*fiet relocates t» tliactetes & help, to RUN ahefcrpef1 

lu'bo fin* lw»f |ie<le*M 48KI lit 
The bttl possible success ret*, the easiest & fastest in use. 

W r i g g l e r 

/ 

A novelty man arcade game Superb graphics and action 
An extensive map. ovar 250 locations, full of faaturas and 
creaiures unseen as yet Naw. funny, addictive.comparing 

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

C O M P L E T E M U S I C S Y S T E M 
F O R THE Z X S P E C T R U M 

'A very p-rofeasiotnl piece of programming. eaay to use. nxoellent 
scrwn preaccrtiiMQ. error trapping and helpful prompt*' z« Cmv.^ 
'E*tw»«?v uset trendy Wsyou get MSHed mnutes" On* 
The notation his 10 be seen to be believed' 
"Piiw nany expmsm prcfteaonal sysleas to shame" im||«m 
tiC»lbni»d«e**»W0tf»»««c*mu« WM»iia«' Oral lun'n.. u w . 
'If you are intereRcd la music and wn a ooepxer than get it' 

NEW ShrelmaSK quality piMitoul on del mjtni|i>inlri>. MVS 

'NEW SUPPLEMENT lor f4 95 OATA CONVERIER to use «.us« 

myoui own ptoqraon- MICRODRIVE R puts Ml onto mflnves NEW 

Microdrive compatible 

P l e a se s e n d SAE for deta i ls . ' Trade enqu i r i es w e l c o m e . Del iver ies norma l ly by re tu rn . _ 
I e n c l o s e a c h e q u e / P O f o r £ ^ J S d T c i o 2 5 » l a s ? 2 ) P l e a & s e n d ™ « < « c k as app l icab le) W R I G G L E R 

_ _ _ | 1 M U S I C T Y P E W R I T E R £ 9 . 9 $ • MT S u p p l e m e n t 
or d e b i t m y F 7 1 N o L 

N a m e Card expiry. 

A d d r e s s 

Signature Date. 

9 5 • m i s u p p l e 

T R A N S - E X P R E S S : pa r t @ Q or p a r t ® on ly 

al l 4 p a r t s o n t a p e £ 9 . 9 5 • or c a r t r i d g e 

© * @ o n t a p e £ 7 . 5 0 • or R o t r o n i c s wafer 

U p d a t e s o f T R A N S - E X P R E S S or M U S I C T Y P E W R I T E R £ 3 . 5 0 • 

T R A N S - E X P R E S S u p g r a d e s f r o m t a p e t o c a r t r i d g e £ 6 . 9 5 • 

£ 5 . 95 • 

£ 4 . 9 5 • 

£ 5 . 5 0 • 

£ 14 .95 • 

£ 1 2 . 9 5 • 
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SKC 
PERFECTION ASSURED 
FLOPPY DISK MEET ANSI, DIN, 
ECMA, IBM, JIS AND SHUGART 
SPECIFICATIONS. 

M I N I F L O P P Y D I S K 
EVERY DISK IS CERTIFIED 
AND GUARANTEED TO BE 
100% ERROR FREE 

LOW PRICE - HIGH QUALITY 

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 

40 TRACK B O X E S O F 10 

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

40 TRACK ^LOOK-SPECIAL BULK PRICES-^ 
S/S S/D 88p 
S/S DID 94 p § 

D/S DID 1.05 .PER 
80 TRACK I DISC 
S/S DID 1.21 
D/S DID 1.38 

M I N . 6 00 D I S C S 

P E R B O 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 
BOXES OF 100 

£23 
£24 
£25 

A D D VAT 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 

C10 
C15 
C20 

P.V. TUBES 
Dept D 
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE. 
Tel: (0254) 36521. (0254) 32611 
Telex: 635562 Griff in G for PV 

CARRIAGE ON 
EXPORTS AT COST 

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

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 9 8 % 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 @ £5 .95 mcl. P&P 

COMMODORE 64 
BRING YOUR 6 4 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 LOAO 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 C6.95 incl. 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 . 9 5 ii\c. P&P 
DISPATCH OF THESE PROFESSIONAL PROGRAMS WITHIN 24 
HOURS' 
CHEQUES/P.O.'s TO: 

WIZARD SOFTWARE (Dept. YC) 
59 THE MARLES, EXMOUTH, DEVON EX8 4NE 
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MATHS 
Colin Carruthers and a 
Spectrum teach you a 
thing or two about 
quadratic equations. 

ARE YOU BORED so lv ing systems o f equa t ions 

w i th five u n k n o w n s ? W a n t a h a n d to invert a 

coup le o f matr ices? S h o u l d n ' t you check that 

di f f icult in tegrat ion p rob l em you ' ve just spent 

four hours do i ng ? 

W e l l , the compu te r ' s abi l i ty to p l o u g h 

t h rough tedious ca lcu lat ions at h igh speed is 

used in this p rog ram to p rov ide a useful ma ths 

package. 

T h e p rogram wi l l r un on bo th the 16K and 

4 8 K Spec t rums , bu t since it is wr i t ten ent irely 

in Basic it shou ld be qu i t e a s imp le task to 

imp l emen t the package on other micros . 

As far 3s possible, cach part o f the p rog ram 

has been made self-contained enab l i ng the 

i nd iv idua l to just type in the rout ines he or 

she requires. Howeve r , the M a t r i x Opera t i ons 

section demands that the System o f Equa t i o n s 

rout ines be present — th is is d ue to the fact 

that matr ix invers ion a nd so lv ing systems o f 

equa t ions can be done by s imi lar techn iques 

and therefore have c o m m o n p rog ram blocks. 

In any case, the p rog ram mus t have the m e n u , 

i npu t a n u m b e r a nd hit any key rout ines — see 

Figure 1 Program breakdown. 
500- 580 : I n pu t a n u m b e r rou t i ne . 

Ex t ens i ve u s e i s m a d e of 

t h i s r ou t i ne , s o it is p l a c e d 

nea r t h e b e g i n n i n g to 

s p e e d e x e c u t i o n . 

1000-1180: M e n u . 

2000-2970 : S y s t e m of E q u a t i o n s . 

3000-3500 : Q u a d r a t i c E q u a t i o n . 

4000-4500 : E q u a t i o n o f th i rd deg ree . 

6000-6650 : Matr ix D e t e r m i n a n t a n d 

I nverse . 

7000-7500 : S i m p s o n ' s Ru l e . 

9000-9030 : Hit a n y Key t o Re t u r n . 

figure 1. 

The re n o w fol lows a b r i e f descr ip t ion o f 

cach part o f the p r og r am and examples o f the 

k ind o f ma themat i ca l p r ob l em they solve. 

These examples can be used to check that the 

rout ines have been typed in correctly. 

System of Equations: So lved us i ng Gauss i an 

E l i m i n a t i o n , cach p rob l em can have a 

m a x i m u m o f five e qua t i o n s a n d five 

u n k n o w n s . T h e coeff ic ients are he ld w i t h i n a 

two-dimens iona l array — cal led " a " . T h e user 

is p r omp t ed for each coeff icient o f x in t u r n , 

w i t h the who l e array o f values shown on the 

screen at al l t imes to enable check ing . 

Ex (n - 3) x , + 3x , - 4 x , - - 11 

2x , - x ? + 3x , = 10 

4 x , + x } - 2 x , => 3 

(continued on next page) 

itM GO ro iee« 
1IJ0 LEI .»•••« Lit dp»-0 
-/»-. IF ixim^ ll*N Ltl iJp.-l 
Sltf PAINT AT l.,|<l| IW 4)- * 
313 If ll*E*»< 1ICN OO TO 313 
3 2 0 L C T : I - : > » I ' I I I F » » • - * N E * e o T O 9 2 0 
323 Mtf .03.34.4, IF IX* <-lan«th Ti-CN 00 to 360 

J< It.-.- *MC XJT lip* TM|H I IT .I-.I-Ill LCT ap%-
I . no TO 3 1 0 
-,*• II »•-• • AMD .«--• TMCH ItT at'ltl OO TO 310 
390 ir !» •••»• !•<-••»- TI«N ICT at-at'lt. CO TO a 
UN 
-.60 ir coot «»M3 AND AND at'>*-* TlltN POINT A 

T ..Vl«»|- *1 Otll*W 
343 If CODE rl-13 AND LEN ••>«« TI«N IP a I 1LEN atl-'. 

• IWtN Ltl <9p*-0 
370 IF ruoc rf-12 AMD LEN .» -1 IKX LET at-af< TO LE 

N ••-III OO TO AID 
-.9« nrrr .9.-101 so TO 9io 
1000 KEN aw*,, 
1010 ncnocn Oi l i * 7I P A r r n 0 
10/0 a . 0 , p o i t J * o i , 10 
I I M P A I N I AT 3.3|*» Oyalaa Ill l0«.altOn«-|AT 8.3|"2 
OuartratlC tg-allo^" I AT >.J|-3 Cquaticn o4 Vd Oagraa-
I AT 9.3|'4 Htlri. Oparat lon**|AT |l,3|-3 lltpion I « 
atnod" 
1 * 3 9 T-OINT A T | 5 . J | ' » O U L F 
1040 POINT AT 3l,3|*Cntar M.H»r ->• 
IOM LET .«2ll LET y-30. LET mta«ar-ll LET langth-l 
DM OO SUO IE «»>*9- THEN KtP .3,-10. OO TO IM. 
(I 
IM3 Ir |>«N star 
1 * 7 * I F « » - - ! - T H E N 0 0 SUA T 0 0 0 
1 0 7 3 I * . » - • ! • T L « N OO HJ9 30OO 
i w i n i» . • - • a * T .«M o o SUB 
l i n n I r . • - • « • T > « N c o M I M 
invo ir ih*n oo a * J000 
IIIW Nun 
•MUM Ntn %l*gll»n«>.. 

LIT tt-'Sy-ataa 0« Cuu»tlO"»-
.••It LET Mlri<.«i CLB l POINT AT 1.3|tt,*T 3.3|*all|l 
» l • atl2>»2 .. - Pl'jAT 6.3| al3ll.«l • al72l»«2 .. 
- 03-

3019 POINT AT 7,3|* " 
3O30 FAIN! AT 8.3f "lAT 9,3,-a 
<nl|a»| • <(n;ii.2 .. • »i>" 
3 0 3 0 R I ITNT A T I 9 , 3 I •!«!•» o«da» n 1 2 - 3 1 - > " 
.••40 LIT . - I 3 L L C I y-26, LET LtT L - N U L H - L L 
oo aim *iM 

i r O X T I « N « « T » - . 8 , - I « I o o TO 
LtT n-Vf* .» 
It l M'-n. 11 |E Mtrll I»«-N LC» 

TOiS DIH tO l .w l 
7*yi a t i rinlNi AT •.3|t> 
203/ LET y«l7« LtT lnt*Q*r-«i LIT 
2»SO IF NOT Minn THEN F(X J-l TO m POINT AT 3,A»<J-
l)|-«-|JI NE»T » 

roo i-l TO «i FOO J-I TO « 
POINT AT 2M«3,*»<J-l>l"AI*lll JI*>* 
NTIT 31 ir NOT H t P l a THEN I*INT AT 2*1 >3,*• (J-1 • 

••• 'II 
•tcj. NClT I 
,-tt.<1 rON 1 -I TO n 
2«72 UT u p p w i i If Hlr i . tiCn LET upp*r*n 
MM FOO J"I TO u w 
.•••»« IF i<-n THEN POINT AT 13-J , 3| < * 111 J . -1 • SO 
T O : I « o 

POINT AT I3.J.3I* 0-|l|- - • 
71BO LCT .-I3.JI DC -IUI M 
2t«T3 LET «<I,J|»V*L M 

NEXT 1 
?l*f TOO t-13 TO 211 POINT AT e.»|-

-|l «<T ( 
2IIIH in SU» 2«M. MOT I 
J»JU ir MI ' l . IIKN oo iSUV c.~9* 
2 1 I E u l n> IWN IE a»t-« TI«N OO TO VSM 
73m ran i - i t o c 
2216 LCT III v>«(| > 
7213 IP piv-« T>«N 00 TO 24*0 
27M FOR J-1 TO 
223« LET All,>>-«<l.>l/|>lv 
27«« *C(T J 

?23» row H-l'l TO A 
3233 L£T ptv.ib.lt 
37AO FOR J-l TO M-
227« LET a«».jl-a<k>j>-plv*AII,jl 
mm Nt"»l I 
22-WI NCXT k 
23M NEXT I 
231* »ON I—l-l TO I BTCP -I 
332V FOB ,-i-l 10 A 
23J» LET ptv-Ali.il 
234* fCW k-l«l TO 
7330 LCT all.kl>A(l,kl-plv*alJ,kl 
33AH NC*T » 
23'/® NClI 1 
3 "OO NCIt I 
2390 IT M31 u l ' l i TKN roil l-I 10 HI POINT AT I3.>,3| 
-•-HI" * *| • 11 ,n. Il l K*T |, OO TO 'I P>« 
2<ee rax i-l TO ai for j-i 10 n 
2410 LPT a<l.)|.«U,)fil 
3430 NEXT Jl eo rajo 3OO0I NEXT I 
2423 POINT : MUNI -|nwu-
3430 OO TO 
3000 r«INT AT 3«|.3.0|" 

3UIM 10TI fc-1 TO kMf l II AM «||,kl<(.H| THCN LtT al 
I 
3030 LC T n f t lM A<l,kl.' -| LETT »l~il( TO 3l l IE 
n«III<>'-' TKN LIT -.o*! TO 41 
7030 IHIN1 AT 7*|.3.A><k-ll|n«, NflT l l AC TUMI 
i-»»0 LET n—C 
31«S IF Mtri. TMIN OO TO 2940 
7OI0 roil p-l-l TO r> 
392® IF Kn. i lOt HE» LCT n»»-p 
393B NCXT p 
l-l*a II TUTN POINT AT I6,3|*ND Bolulloo'l OO TO 
JOW 
2V60 »fW •— I TO A.II LIT l««|i-all.At| LCT l l l . k l M l m 
• *>• LCT tmw.kl'lMtii NCXT « 
3943 LCT pi va i l . I I 
•.-»>« OO TO 7330 
'4W «£N q̂ AlU-atlc 
5010 CLS I E-OINT AT I , 3|'Oiiadr «(tc E«u<llon-|AT r.,3|'A 

• n« . c - 0* 
5020 LET .-9. LCT y-7i LCT lnt>«lK-«l LCT l»<vglf,-J,l l« 
INT AT 9,3|*A - *t GO SU0 3001 ICT a-VM. .1 
502« IF .-«• T»*N m r .3,-10. OO TO 3070 
3073 LCT «-ll, POINT AT 11,3| 'B - "s OO f*Jf> 5««» LET b 
-VAL at 
M30 LCT d-ISi FAINT AT I3,3|-C • >• OO '.UK 3*0. LCT c 

MM0 LET b—b/7/ai LCT <l-0>li-(/a 
10TJI IF d-0 Tl«N OO TO 3100 
<«33 II O.0 THIN DO TO 3300 
-0&0 LtT l-«l 
5070 POINT AT I7,3|-fcaal parti *|0|AT IV.3| • Inagmar vi 
. / - " | y i GO TO VJ00 

3102 MUNI AT 17,3| "Equal root*, "lb 
3110 BO TO 3300 
5300 POINT AT 17,3| -Raal I *|b«bOO<l|AT I8.3|-R*ali -|t> 
CO" d 

««»M HOI V« J-4-
4OI0 CLQ I l-OINT AT I , 3| -tnual I on ol VI C»gra«-|AT 3. 
3|-A... . 0 . . . Ca • O - 0-
4030 LCT a-9i LCT y-7i LET ln|*gar-0i LCT langtli-Ai r* 
INT AT 9,3,-A - -| OO 3U0 3001 LET a-VAl a*. IP a-0 TM 
IN Ottr .3,-101 fiO TO 4030 
4030 LCT .-10, POINT AT ..3|"» - 0O 0U0 3001 LET 0-
VAL at 
4040 LCT .-III POINT AT «.3|"C - •« OO 9LB 500. LET C-

"|0|AT in 

Ltl 

4190 LCI C-C-Ol LCI LCT l-l-t, 
4I»0 POINT AT IA,3|-tlaall "|C|AT |7,3l'Aaal 
.31'Naall -|l 
4170 no TO fOM> 
43«0 LET h-SOR Nl ICT I — . 3a Ih—vl t LET g—.3a<n.«li 
N-l/3 

4210 LCT I-Am l-MHA # 
4330 LET o-ABS q h-Wl g. LCT I.-0.3aU* 3 
4330 PWIN1 AT I3.3l'0a4l root I -|< 
4340 POINT AT 17,31"Aaal par 11 3a11.gl-b 
433Ĵ POINT AT 10,3| -1 aatjl nary, -|NaAVC ll-gl, DO T 

«*.«•» IF A0% a- 10-HI Tk«N POINT AT |».3| - Tr,pi a. *| -01 
ca 10 •r.lWI 
4-1/ . t r < -Mis <i/ .u«v, . 
4 720 PA INI AI I*.:•-««.)l »3«i-» 
43J0 POINT AT 17.5;-Eqval 'oon -| •«-«i 
4roa bO TO 

e»n «»<-. 
i«I0 CLS I ItT Mi-loll ICT tt- IUtrl. Opcraficn*-
AO-.'O rllINT AT l,5|t«|AT 0.:i"al|l> a III .. al|»''|AT 
9,Ji"a 1311 ai23 .. •ilni-|OT 1 0 . . 
."I AT ll,3i*»<ntl a<r7> .. alnn>-

6073 I'MNI Al 4,3| 'InVrM anrf Hal l»» «in*»l *| Al 3,31'HI 
•tun Nal i 

<.»••* CO TO .0-41 
•.'JO* *l» Oat 
« V » 3 ro»> I - I TO - I rem 1-1 ' 0 A 
»3I0 LET all,j.Mi-a«».»• 
4312 Nfc i T J, •*£'< i 
W514 ItT dat-I 
<-3IC FOR m-n TO 2 tUf -I 
43IO LET p-aln.n.ni 
£.320 IF p-0 THtN GO TO a<.00 
1.330 FOA I-l TO a-1 
>.340 It l q-all.a.nl'P 
6330 ron j-l TO A 
434*1 LE T all , j.Ai-ai| ,)•*< I aalA. !•••• 
43/0 Ni l I J 
43810 Nt«l I 
r,3*a NEiT a 
43V3 POO i-l TO LtT dat—Jat «a<i .1 «ni • FO* i-l TO i.i 
LFT all. J.nl -01 NEIT |l LET l l l , IM l ' l l »T I 

6397 POINT AT !7.J|-Oatvainant - 'loal 
43-7H II oal-0 M l POINI AT 10,3| ' •> "an 
6399 KfTDMN 
»'-00 LET FOR «-l TO A-1 
4A1P If «l,aMI< 0 TI0IN LET na»< 
4630 N T L T « 
(S6t0 II -.a—0 IMIN III 4al-0l 00 TO A3V3 
CAlll I OR I-l TO a, Ltl al«,f •Bl-aia,l .nla«4naw,f .nl I N 
E X T i 
«43 Lf-T (.-a(..a-.a.nl 
lJ,30 OO TO 6330 

4030 LCT .-17. PAINT AT . ,3| "O - -| OO MJ0 
VOL at 
4»60 LCT h-f'a/3. LCT c-c/ai LCT d-S'a 
40/0 LtT a-*/3-»*« 
4IMI0 LCT a-<l-»at.2.papa6 
4090 LCT li-4aa>a«a.aaa 
4I0« II" AM h< 10"HI THEN OO TO 4300 
4103 IF ri>0 l i d 00 10 4700 
4110 LET I-7.BOO <-a> 
4130 LIT g-ACS <A/l2aaa0OO <-alll/3 
4123 LET a-*EN ll LtT a-ASN .3 
l i a LET C-<a9IN la gli LCI d— fa«|N la^l 
4140 LCT I— »»9IN <a-gl 

• i LCT 0 -

/«1® CLB I POINT AT l,3|-Siap»nn a natr«o4 -*|AT 3,3i *A 
pprrniaata integral* 
/03« POINT AT I0.3|-E«Tar a luntion in . •iAT 12.Ji"a. 
g. y - 3a..7-
7050 1W-UT - y - -I LINI. It 
7040 POINT Al 10.3|* - | * T 12.3|* 

* IAT 0,9|"y • -|«t 
7030 POINT AT I0,3|-|o-ar a - *t LCT lnlagv-01 LCT «• 
I0> LCT y-ISl LtT la~|ll.-0. OO «UP 3001 LCT d-V*t at 
7060 PAINT AT I2.3|-up«ar . - -| LCT .-I2l OO OL* 300. 
LCT a-VAL at 

7043 If a -d TKN WP .3.-101 CfO 10 70*0 
.•0/0 PAINT AT 14,31 'aa.pl a* - "I LtT .«I4. OO BUB MS«I 
LCT p-VAL at 

>080 IF p<-0 Tl«N K E F .3,-10: 00 TO 7070 
7090 LET h-ia-dl/2/p 
7 I N LCT . a - 0 . LCT • -<3l LCT y - V A l <1 
7110 LET • • • » > » LCT a - a * h l LCT y-VAL I I 
7130 LCT a-4.-»ai ICT a-a.Nl LCT r -VAL i« 
7130 LCT a-y.ai LCT p.p-l 
'140 ir III .0 TltCN UO TO 7110 
' IM IE ' C-aaN/3 
7140 POINT AT I 7.2," Intaval - IC 
•300 00 TO 'IW 
•T000 Ltl at — - — i If li»(y|. >-• I^N 60 TO 
9OI0 POINT AT 7 1 . 3 | INI 4 | I N V W S t 11 "MlT M O I I I TO A 
F.'Uttl-
91?30 IP INtVI-"• T>CN 00 IO 9030 

|*fP .07.-4.4l WniOf 
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(continued from previous page) 

This has the solution x, = 2, x 2 = - 3 and x} 

« 1. 
Quadratic equation: The roots are found 

using the classic formula: 

-b± b J -4ac 

x « 2a 

This routine allows for both real and 

imaginary roots. 

Ex 1 x} - 3x + 2 - 0 gives x « or 2 

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

Ex 3 x : - 6x + 9 = 0 gives x = 3 

(double root? 

Roots of a polynominal 
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 x' - 6xJ + l l x - 6 - 0 

gives x = 1,2,3 

Ex2 x ' - 3x: - 3x - 1 = 0 

gives x - 1,1,1 

Ex3 -x* - 9x: + 8lx + 729 = 0 

gives x = 9 ,-9 ,-9 

Ex4 x1 - 5xJ + 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 

2 1 0 
2 1 1 

has determinant 1 

and inverse 

1 1 - 2 

-2 -1 4 

0 - 1 I 

Note that only real matrix elements are 

allowed. 

Simpson's Rule: The function entered must] 

be a valid expression in V , for example 4y 

3x + 2' must be entered as: 

y = 3*x + 2 

Also, functions such as Sin, Tan or Ln must 

be c'ntcred as single-stroke key words. Any ] 

invalid expression typed in response to the 

prompt will result in an error at line 7100, 

statement 3. I f this should happen, simply 

type: 

G O T O 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 check j 
the operation of each segment using the given 

examples. They have been chosen to test all 

parts of the program and should make any j 

typing errors apparent. When all is well, save 

the package by typing: 

C L E A R : S A V E ' M a t h s " L INE 100 

This prevents any variables being dumped , 

along with the program. | 

SOFTWARE 
FOR 

New Gold Star l ife membersh ip ol 
The Software Library is your key to a vast 

treasure trove of tapes costing up to £18 each. They 
are yours whenever y o j want them, three at a t i m e . . . and 

a full week 's rental won' t ever cost you a penny in hire fees! 
Only Ihe original Software Library has the resources to make such an amazing 
offe'—free software for life! Our ten megabyte computer ensures fast service; 
our illustrated, descriptive catalogue makes it fun to choose from over 80 top 
arcade games. 124 Adventures, simulations and other games, and over 120 great 
utilities and serious applications; 65% are for the Spectrum, the rest divided 
between Commodore 6« and ZX81. New releases are constantly being added 
Joining this money-saving scheme should cost you £24. as an introductory offer, 
you can join this month at hall price— £12. From then on, you can take away 
three tapes from our shop whenever you wish; or if you order by post, all we ask is 
30o post! packing per tape The rental is perfectly free in either case 
What's more, you can sell your surplus soltware to other members (we have over 
5.000') and recoup the cost of membership in no time at all We offer huge 
discounts on peripherals and tapes .. and so much more Phone us now on 
0730 892732. quoting your Accoss number, or return Ihe coupon without delay! 

&UARMTBBO to save you more than 
any other software, library scheme! 

SOFTWARE LIBRARY FARNHAM ROAD. LISS. HANTS OU33 6JU 
Pift»ie enrol meat the 'nt'oouciory 0>'er. antj sê ci ny memtw V>ip pat* fry return 

NAME . I enclose cheque/P O for E 

DDRESS 

OVERSEAS fi-r. here lor tl8. or on one or our Ic/oi&'i branch** 
Postlacr-. .'JOT «80C H•oie'e-4. W G^meny 
B 2400 vo — _ . . . 
Dut>IH> a fVjc LykfceSVCi 
MaiU.ni $»ul'*nd 

... jacoOvnitjlaan n 
also (fittri HoHandi V? S Cvcutat 

. 13 iXC Copenhagen S Bc« ' W 
France \ Italy soon Branch V*»J 

A l l V 3 ' l « > ' > r i p p p l . f ; t i y YC 
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Arc**6 A ^ ^ for MSX 

BOARD EL LB 
Original Skilful Board Game 

bubble bus 
software 

87 High Street. Tonbndge 
Kent TN9 1RX 
Tel: 0732 355962 Telex: 95151 

• 



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-dlsk ELEPHANT pack made between 1st 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-pacX 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 

rnact Soroclass. 45. rue <Je rBst • 92100. Boulogne 
Tel Rese&u de Distribution: 00698 99. Administration its Ventes: 605.70.78. Telex EMS 206 436 E 
Qormany: lfaroomComputerzubehbrGmbH.Podbielskistr. 321.3000Hannover51.Tel (0611)647420.Telex: 923818 
Other Countries: Dennison International Company.40C6 Erfcratfi l,M&uhlas aaudius Str&&4e9.Telex: 8586600 



AMSTRAD AND SR 

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

Fourier Synthesis

AMSTRAD BASIC

Brian James , March 1985

Program 1. 

10 ' 
20 ' 
30 '

40 '

50 '

60 ' 
70 c*-CHR*(13>

90 KEY 135,"mode liink 0,ltink l,24"+c*+" list "

100 KEY 137," edit "s 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 of 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 PRINTa 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)*(l+SIN(n*k+b(n)>) 'add waves

410 DRAM x,y,c(n) ' draw upwards

420 NEXT n

430 '

440 NEXT x ' go right

450 '

460 FOR i= 1 TO 3000s NEXT 'pause

470 RUN

500 '

6000 WHILE Is SAVE ""sWEND

set colours

Each wavelength

amplitudes

phases

col ours

THE LANDSCAPE Creator is a program which 

crcates 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 aUows 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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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 arc 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 

arc 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-

ab i l i ty f unc t i ons w i th appropr i a te 

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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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 Scries 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 n n » 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 R N D function, and also 

peer into the fascinating world of "fractals", 

functions which are particularly suitable for 

describing the very rough mountain skylines 

we iikc 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. • 

t 

(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. I f 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 R N D function to generate 
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the only choice 

Holdfast Gems of Stradus Star Avengers Gaiaxia Music Composer 

• l i l t l : L l i L L U V 

Logo Database ZEN Assembler EASIVAT H o m e Budget 

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

BOOK • The Amstrad CPC 464 Explored. 
This superb book is designed to let wma mm • • ^m i ^ h • • mm h mm 
every CPC 464 user, at whatever | Kuma Computers Ltd., Unit 12, Horseshoe Pork, 

level, get the most from his • Horseshoe Road. Pangbourne. Berks RG8 7JW. 

computer. After an introductory | / Please send full catalogue on Amstrad CPC464 
section on the special Basic U/ Products. , , 
features, the book looks in depth at W Name 

the excellent sound and graphic J B L Address 

facilities. f1mt\ 
l / " V J Phone 

Now available from selected branches I 
| I own an Amstrad CPC 464 computer 

of Co op Granada. U g l W Trade Enquiries Phone 07357-4335 
and / ^ M i iiiii ii k i i mm mm b h h i mm mm mm h mm 

Visitors wishing to call at our Pangbourne Manufacturing and Distribution Centre are advised to phone 07357-4335first for an early appointment. 



Variables. W] 
V — 53248 sprites • 
Q — sp locations W 
CO — colour of water ^ 

level and time limit 
TL — time limit 
WL — water level 
L — Joystick port 
S I , S2, S3 — sound 
SYS 36864 = sound on 
SYS 37120 = sound off 
I I — lives 
LE — lake number 
SC — score 

JOE AND 1 HE 
ALLIGATORS 

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

Y o u 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 aligators, intent on making you 

their snack of the day. 

Guide Joe through four waves trying to 

steer clear of floating logs, other boats, rafts, 

floating weed and most of all tvatch those 
'gators. 

When you reach the narrow exit you have to 

Listing /. 

guide Joe through the locks without hitting 

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. 

Time limit and water level arc shown at the 

bottom of the screen: 

Time — WHITE 

Water level — BLUE 

On the locks screen you can control Joe by: 

Left — reduce speed of boat 

Right — increase speed of boat 

Up — increase level of water 

l « m i K T ' Z T F Q R T - 0 T 0 2 F O R X - 8 T 0 2 W R E A D * 1 F A » - 1 » > € * 4 9 
2 0 P I X E 3 6 0 6 4 » T 4 2 S 6 * X . A NEXTX 
4 0 t C X T T 

5 9 W T H I W . 1 4 6 1 4 1 . 2 1 . ) . 1 ( 9 . 9 . 1 4 1 . 2 9 . 3 - 9 9 . - 1 

6 0 D A T W 1 6 9 . 2 3 4 . 1 4 1 . 2 1 . 3 . 1 6 9 . 4 9 . 1 4 1 . 2 0 . 3 . 9 6 . - 1 _ _ _ 

7 9 D A T A l 7 2 - 9 . 1 4 7 . 1 9 2 . 1 6 - 2 4 9 . 3 7 . 2 9 6 , 1 , 1 4 7 . I f 3 . 1 . 1 4 7 . 2 9 1 . 9 , 2 W - 4 4 , 2 3 9 , 9 , 1 4 ? . 1 6 9 

9 0 D A T A 9 . 1 4 1 . 4 . 2 1 2 . 1 ( 9 . 3 1 . 1 4 1 . 3 . 2 1 2 . 1 ( 9 . 9 . 1 4 1 . 6 . 2 1 2 . 1 ( 9 . 1 7 . 1 4 1 . 4 . 2 1 2 . 1 9 3 . 9 . 1 4 7 
9 9 D A T A 1 9 3 . 9 . 1 4 8 , 1 4 1 . 1 , 2 1 2 . 1 8 5 . 9 . 1 4 9 , 1 4 1 . 9 . 2 1 2 . 1 8 3 - 8 . 1 3 0 . 1 4 1 - 1 . 1 4 7 . 7 6 . 4 9 . 2 3 4 

1 9 9 D A T A K 9 - 9 . 1 4 1 . 9 . 1 4 7 . 1 4 1 , 4 . 2 1 2 . 2 4 . 1 4 4 . 2 4 2 . - 1 

1 1 9 P 0 K E 3 7 6 3 2 . 9 P 0 K £ 3 7 ( 3 3 . 9 F 0 R T - 9 T 0 8 2 R E M H F - L f - D 

1 3 9 W X £ 3 7 9 0 9 * T . » * P 0 K E 3 9 1 4 4 4 T . U P £ K E 3 9 4 9 0 * T . D * X T T 

1 3 3 W E 3 9 1 4 4 * T . 2 2 P C K E 3 8 1 3 3 * T . 2 2 7 P 0 K E 3 8 4 9 9 * T . > 9 9 P O K E 3 7 3 8 0 . T * 1 

1 4 9 D A T R 2 3 . > 7 7 . 3 9 . 2 5 . 1 7 7 . 3 9 . 3 2 . 9 4 , 3 9 . 2 9 . 2 1 4 . 3 9 . 2 5 . 1 7 7 , 3 9 - 2 2 - 2 2 7 . 3 9 . 2 2 . 2 2 7 . 3 9 

1 4 3 D A T R 2 9 . 2 1 4 . 3 9 . 2 5 - 1 7 7 . 3 9 . 2 2 . 2 2 7 , 2 9 . 1 7 . 3 7 , 3 9 . 1 9 . ( 3 . 3 9 . 2 1 . 1 5 4 , 3 9 , 2 2 , 2 2 7 , 3 9 

1 3 0 D A T A 2 1 . 1 5 4 . 3 9 , 2 2 . 2 2 7 . 3 9 , 2 3 . 1 7 7 . 4 0 . 2 9 . 2 1 4 . 2 9 . 2 2 . 2 2 7 , 1 9 9 . 9 , 9 . 2 9 . 2 5 . 1 7 7 . 3 9 

1 3 3 D A T A 2 3 . 1 7 7 , 3 9 . 3 2 , 9 4 . 3 9 . 2 9 . 2 1 4 . 3 9 . 2 3 . 1 7 7 , 3 9 . 2 2 . 2 2 7 . 3 9 . 2 2 . 2 2 7 . 3 9 , 2 9 . 2 1 4 . 2 9 

1 ( 9 D A T A 2 3 . 1 7 7 , 3 9 . 2 2 . 2 2 7 . 3 9 . 1 7 . 3 7 . 3 9 . 1 9 , ( 3 , 3 9 . 2 1 , 1 3 4 . 3 9 . 2 2 , 2 2 7 , 3 9 , 2 1 . 1 3 4 . 3 9 

1 ( 3 W T M 2 , 2 2 7 , 3 9 , 2 3 , 1 7 7 , 2 9 , 2 9 , 2 1 4 . 2 9 , 2 2 , 2 2 7 , 1 9 9 , 3 9 , 1 2 ( . 2 9 . 2 9 , 1 2 ( . 2 9 - 3 4 , 3 9 

1 7 9 D A T K 2 3 . 1 7 7 . 3 9 . 2 2 . 2 2 7 , 3 9 . 2 3 , 1 7 7 , 3 9 . 2 9 , 2 1 4 , 3 9 , M . 9 4 , 3 9 . 3 4 . 7 3 . 3 9 . 4 3 . 3 2 . 3 9 

1 7 3 D A T » H 3 . 3 2 . 3 9 , 4 3 . 3 2 , 2 9 , 3 9 . 1 2 6 . 2 9 . 2 3 , 1 7 7 , 3 9 . 2 9 , 2 1 4 , 3 9 . 2 2 , 2 2 7 , 3 9 . 2 3 . 1 7 7 ' * 

1 9 9 D A T A 2 9 , 2 1 4 . 3 9 . 2 3 , 1 7 7 . 3 9 , 2 2 , 2 2 7 , 3 9 . 2 1 . 1 3 4 . 3 9 . 1 9 . ( 3 , 3 9 , 1 7 , 3 7 , 2 9 , 2 3 , 1 7 7 . 3 9 

1 9 3 D A T « S , 1 7 7 . 3 0 . 3 2 . 9 4 , 3 9 . 2 9 , 2 1 4 . 4 9 . 2 3 . 1 7 7 . 3 9 . 2 2 . 2 2 7 , 3 9 . 2 2 . 2 2 7 - 4 9 - 2 9 , 2 1 4 . 3 9 

1 9 9 D A T R 2 3 . 1 7 7 . 3 9 . 2 2 . 2 2 7 , 3 9 , 1 7 . 3 2 . 3 9 . 1 9 . ( 3 . 2 9 . 2 1 . 1 3 4 . 3 9 . 2 2 . 2 2 7 . 2 9 , 2 1 . 1 5 4 , 3 9 

2 9 9 D A T R 2 2 . 2 2 7 . 3 9 . 2 3 . 1 7 7 . 3 9 . 2 9 . 2 1 4 . 3 9 . 2 2 . 2 2 7 . 3 9 . 2 2 . 2 2 7 , 3 0 . 2 2 . 2 2 7 . 2 8 0 

2 9 9 9 9 F O M 1 - 9 T 0 1 2 1 3 READR « X E 2 9 3 0 ( 4 * l . A NEXT 

39999 F0 IU-9T0(3 R W » P O t t t 2 4 4 9 9 4 > • I . 

3 9 9 9 1 V T A 4 9 . 9 . 9 . 2 3 , 4 9 , 9 . 2 1 3 . 2 9 4 . 9 . 1 9 7 . 9 , 9 . 4 9 , ( 7 . 9 , 9 , 9 9 . 9 , 9 . 2 9 , 9 
3 9 3 0 4 B M T M 9 . 1 ( 6 , 1 ( 9 . 2 . 2 3 4 , I 9 ( . I I , 2 1 9 . 1 2 9 . 4 3 . 2 1 4 . 1 2 6 . 4 3 . 2 1 4 . 1 2 6 . 1 1 . 2 1 9 . 1 2 6 . 2 
3 9 9 9 7 D A T A 2 5 4 . 1 9 ( . 9 . I M . 1 ( 9 , 9 . 2 9 . 9 . 9 . 9 9 . 9 . 4 9 . ( 4 , 9 . 1 9 7 . 3 . 1 2 , 2 1 . 4 9 . 2 4 9 , 2 1 2 , 9 , 9 . 9 
3 9 9 1 1 W T W . ( 3 . 9 . 9 . 1 9 6 . 1 9 2 . 9 , 3 3 . 9 i 9 , 4 , 9 , 9 , 4 . 9 . 9 . 4 , 9 . 9 . 4 . 9 
3 0 9 1 4 D A T A 9 . 1 ( 6 . 1 ( 9 , 2 . 2 9 4 . 1 9 6 . 1 1 
3 9 9 1 3 0 f r m i 9 C . 1 2 6 . 4 3 . 9 9 . 1 2 6 . 4 3 . 9 9 
3 9 9 1 6 m T M 1 2 « . l 1 . 1 9 6 . 1 2 6 . 2 , 2 3 4 . 1 9 6 

3 9 9 1 7 D A T A 9 . 1 6 6 . 1 6 9 , 9 , 4 . 9 . 9 . 4 . 9 . 9 . 4 . 9 , 9 , 3 3 . 9 , 9 , 1 9 6 . 1 9 2 . 9 . 6 3 . 9 , 9 
3 9 9 2 1 D K T N 9 . 9 , 1 9 2 . 9 , 3 . 3 . 9 , 9 , 2 1 , 9 , 9 , 2 9 , 9 . 9 , 9 3 , 9 , 1 , 7 6 , 9 . 3 . 9 
3 9 9 2 4 D A T A 9 . 1 ( 6 . 1 ( 9 . 3 . 2 5 4 . 1 9 6 . 1 3 
3 9 9 2 3 W T A 1 7 9 . 1 2 6 , 4 3 . 1 9 6 , 1 2 6 , 4 3 , 1 9 6 

3 9 9 2 6 W T H I 2 6 . 1 3 , 1 7 9 , 1 2 6 . 3 , 2 3 4 , 1 9 6 

3 9 9 2 7 D A T A O . 1 6 6 . 1 6 8 . 0 . 3 . 1 2 . 0 . 1 - 1 1 2 . 8 . 8 . 0 3 . 0 - 3 - 2 9 . 0 - 9 - 2 1 3 . 9 , 9 , 3 . 9 

3 9 9 3 9 D A T A 9 , 9 . 1 9 2 . 9 . 3 , 2 9 . 9 , 9 . 8 4 , 9 , 0 . 9 3 . 9 , 1 . 7 ( , 9 . 3 . 9 . 9 . 2 9 . 9 , 4 2 , 1 5 4 . 9 . 1 7 4 , 1 9 1 

3 9 9 6 9 D A T A 1 2 9 . 1 9 9 . 1 7 1 . 2 2 4 , 1 9 9 , 1 ( 7 . 2 3 2 , 1 9 9 , 1 6 7 , 2 3 2 , 1 9 9 , 1 7 1 , 2 2 4 . 1 7 4 , 1 9 1 , 1 2 9 , 4 2 

3 9 9 6 3 D A T A 1 5 4 . 9 . 9 , 2 9 , 9 , 9 . 3 , 1 2 , 9 . 1 . 6 4 , 9 . 1 2 , 9 3 . 9 , 3 , 9 4 , 9 , 9 . 2 9 . 9 

3 9 9 7 9 D A T A 9 . 9 . 9 , 9 . 2 3 2 , 9 . 3 . 1 9 . 9 , 9 . 2 2 9 . 9 . 9 . 1 6 . 9 , 9 . 1 6 . 9 . 9 . K . 9 . 4 2 . 1 3 4 , 9 , 1 7 4 . 1 9 1 

3 9 9 9 9 W T A 1 9 2 . 1 9 9 , 1 7 9 . 2 2 4 . 1 9 9 . 1 ( 9 - 2 3 2 . 1 8 9 , 1 ( 9 , 2 3 2 . 1 9 9 . 1 7 9 , 2 2 4 . 1 7 4 , 1 9 1 , 1 9 2 

3 9 9 9 9 I M T A 4 2 . 1 3 4 . 0 . 9 , 1 6 . 9 , 9 , 1 6 , 9 . 9 . 1 6 . 9 , 9 , 2 2 9 , 9 . 3 . 1 9 . 9 . 9 . 2 3 2 , 9 . 9 

3 1 9 1 1 D A T A 1 2 . 9 . 0 . 9 9 . 1 9 2 . 9 . 9 7 

3 1 9 1 2 D A T A 9 . 9 . 2 9 . 9 . 9 . 1 9 7 . 9 

3 1 9 1 3 D A T A 9 , 4 9 , ( 4 . 9 . 9 « 8 9 . 9 

3 1 9 1 4 D A T A 4 2 , 1 3 4 , 0 . 1 7 4 , 1 9 1 . 1 9 2 , 1 9 9 

3 1 9 1 3 D A T A t 7 9 . 1 1 2 . 1 9 9 . 1 6 9 . 1 2 9 . 1 9 9 . 1 6 9 

3 1 9 1 6 D A T A I 2 9 . 1 9 9 . 1 7 9 . I 1 2 . 1 7 4 . 1 9 I . I 9 2 

3 1 0 1 7 D A T A 4 2 . 1 3 4 . 9 . 9 . 9 9 . 9 . 4 9 

3 1 0 1 9 D A T A ( 4 . 9 . 1 9 7 . 9 , 9 . 2 9 , 1 9 2 

31919 aATA9.87.9.9,99.49.9,9 
3 9 9 9 1 M T M 9 . 9 . 9 . 9 . 9 . 9 . 2 9 , 9 , 9 . 1 2 . 9 . 2 4 . 1 2 . 9 . 1 4 9 . 6 . 9 . 1 1 2 . 7 . 1 . 2 2 4 

3 0 9 9 3 1 9 1 . 1 9 2 . 3 , 2 3 3 . 2 9 9 . 3 1 . 2 3 3 , 2 3 6 . ( 3 - 2 3 3 , 2 3 3 , 1 2 7 . 2 5 3 , 2 3 3 , 2 3 3 . 2 3 3 - 2 3 ( - 1 9 3 
« 7 D A T A 2 5 3 . 2 9 8 . 3 . 1 9 1 . 1 9 2 . 1 . 1 9 3 . 1 2 9 . 9 , „ . 

3 9 9 0 8 D A T A 1 9 3 , 9 . 9 . 1 9 2 . 9 , 9 . ( 9 , 9 , 9 . 9 . 9 . 9 . 9 , 9 , 9 , 9 . 9 , 9 , 9 . 9 . 9 . 2 . 9 . 9 . 3 . 9 , ( 4 . 3 . 9 

3 1 8 9 3 D A T A 1 9 2 . 3 . 1 2 8 . 1 9 2 . 3 . 1 2 9 . 1 9 2 . 3 . 1 9 1 . 1 9 2 . 3 , 2 5 3 . 2 9 8 . 3 1 . 2 5 3 , 2 3 8 . 2 3 5 . 2 5 5 . 2 5 3 
3 1 0 9 6 D A T R 2 3 S . 2 5 3 . 2 5 3 . ( 3 . 2 5 5 . 2 3 6 , 3 . 2 3 5 . 2 9 9 , 3 , 1 9 1 . 1 9 2 . 3 . 1 3 1 , 1 2 9 - 3 _ 

3 1 9 9 9 D R T A 1 2 9 . 1 2 9 , 3 . 1 . 1 2 9 . 2 . 1 . 9 . 9 , 9 , 9 / 9 , 9 , 9 , 9 , 9 , 9 . 9 , 9 . 9 . 9 , 9 , 9 , 9 , 9 , 1 2 C I T 9 , T 9 9 
3 2 8 9 3 DATAO, 1 . 1 3 1 . 1 2 8 . 3 , 1 2 9 . 1 9 2 . 1 3 1 . 1 9 1 , 1 9 2 , 2 2 7 . 2 3 3 . 2 9 9 - 2 3 3 , 2 3 3 . 2 3 9 . 1 2 7 . 2 3 3 
3 2 9 0 6 D R T R 2 3 3 - 6 3 . 2 3 3 , 2 5 3 , 3 1 . 2 3 3 , 2 3 6 , 3 , 2 3 3 , 2 9 9 

3 2 9 9 7 D A T A 7 , 1 9 1 . 1 9 2 . 1 3 , 3 , 1 2 9 . 2 9 , 1 , 1 9 2 . 4 9 , 9 . 9 6 . 6 4 , 9 , 4 9 , 9 , 9 , 2 4 , 9 . 9 . 9 , 9 
3 3 9 9 1 D A T A 9 . 9 . 9 . 9 . 9 , 9 . 9 

3 3 9 9 2 D A T A 9 . 9 . 1 9 2 . 9 , 9 . 4 8 , 9 

3 3 0 0 3 D A T A 9 . 1 2 . 9 . 9 . 1 9 7 . 9 4 . 9 

3 3 9 9 4 W T « 2 1 . 1 4 9 . 6 4 . 9 9 , 2 3 3 . 9 4 , 1 0 6 

3 3 9 9 3 D A T A 9 6 . 1 4 9 . 1 9 9 . 1 8 3 . 2 1 9 . 1 9 9 . 1 8 3 

3 3 9 9 6 D A T R 2 I 9 . 1 9 6 . 9 6 , 1 4 9 - 9 9 . 2 3 3 , 8 4 

3 3 9 9 7 D A T R 2 1 . 1 4 9 . 6 4 , 1 9 7 , 9 4 . 9 , 1 2 

3 3 9 9 9 D A T A O - 8 . 4 9 - 9 . 9 . 1 9 2 - 9 

3 3 9 9 9 D A T A 9 . 9 , 9 - 9 - 9 . 9 . 9 . 0 

3 4 0 0 1 D A T A O . 9 , 9 . 9 . 0 - 8 - 8 - 8 , 9 - 9 . 9 - 0 - 9 , 9 

3 4 0 0 3 D A T A 9 . 2 9 . 9 - 9 - 2 1 - 9 9 , 9 

3 4 0 9 4 D A T A 2 1 . 9 6 . 1 6 8 . 2 . 1 7 3 . 2 3 0 . 1 9 

3 4 9 0 3 D A T A 1 9 9 . 1 9 9 , 4 2 . 1 8 9 , 1 2 6 , 4 2 . 1 8 9 

3 4 0 0 6 DATA 1 2 6 . 1 0 , 1 8 9 . 1 9 9 . 2 , 1 7 3 , 2 3 0 

3 4 0 9 7 D A T A 2 I . M . 1 ( 9 . 2 1 . 8 9 , 0 , 2 9 

3 4 9 9 8 S A T N 9 . 9 , 9 . 9 , 9 , 9 . 0 . 0 , 9 , 0 , 9 . 9 , 9 , 9 , 9 

3 4 9 1 1 D A T A 9 - 3 1 - 4 8 . 9 - 1 2 - 2 4 9 - 0 

3 4 0 1 2 D A T A 2 4 3 , > 2 . 0 . 1 2 . J 4 0 . O - 3 1 

3 4 0 1 3 W W W . 2 8 . 1 2 , 1 9 2 . 2 1 , 8 3 - 1 9 2 

3 4 0 1 4 D B T f C l , 8 7 , 2 4 8 . 2 . 1 7 3 , 2 3 4 . 1 9 

3 4 9 1 3 D A T A 1 8 9 - 1 2 ( . 4 2 , 1 8 9 , 1 2 2 , 4 2 , 1 8 9 

3 4 0 1 6 D A T A 2 S 9 . 1 0 . 1 9 1 , 2 3 4 . 2 , 1 7 3 , 1 7 0 

3 4 0 1 7 D A T R 2 1 - 8 6 - 1 6 8 - 2 1 . 8 9 - 9 - 2 8 

3 4 9 1 8 D A T A 9 - 9 - 9 - 9 . 9 - 9 . 9 . 9 . 0 , 0 . 0 , 0 . 0 . 9 . 9 

3 4 0 2 0 S A T R 9 . 0 . 0 . 0 , 0 . 0 . 0 . 0 , 0 . 9 . 9 . 0 . 0 . 0 . 9 - 0 . 0 . 9 , 9 . 9 . 9 . 2 , 9 . 4 0 . 1 1 . 9 - 1 9 . 4 7 
3 4 9 2 2 D A T A 6 4 . 6 2 . 1 7 3 . 8 0 . 1 4 . 1 7 3 - 9 9 . 1 4 . 4 7 . ( 4 . 1 4 , 1 1 , 1 9 2 , 3 8 
3 4 9 2 4 8 A T A 0 . 9 . 9 . 9 . 0 . 0 . 9 . 0 . 9 . 9 . 9 , 9 . 0 . 9 0 . 9 . 0 . 0 . 0 . 9 . 8 . 0 
3 4 9 2 6 O A T M . 0 , 9 , 9 . 9 . 9 . 9 , 9 , 8 . 9 . 0 . 8 , 9 , 9 - 0 - 9 . 9 . 9 . 9 . 9 , 9 . 9 , 9 . 9 . 3 - 9 . 9 , 1 3 
3 4 0 2 9 3 A T A 6 4 . 2 . 1 7 3 . 9 9 . 2 . 1 7 3 . 9 0 . 2 . 1 3 . 6 4 . 1 4 . 3 . 1 9 2 . 1 0 , 9 - 8 , 4 9 , 8 . 8 , 8 , 8 
M M S A T H 0 . 0 . 0 - 0 - 0 . 0 - 0 - 0 - 0 . O . 0 - 0 - 9 - 0 . 0 

3 4 0 3 2 D A T A 9 . 0 . 0 . 0 . 0 . 0 - 0 - 0 . 9 - 8 - 0 . 0 . 0 . 0 . 0 . 0 , 0 , 8 . 9 , 8 . 0 . 9 - 9 . 9 . 3 . 9 - 9 - 1 3 
3 4 0 3 4 D A T A 6 4 . 1 9 . 1 3 . 8 8 . 8 - 1 5 . 8 0 . 0 . 1 3 - 6 4 . 8 . 3 . 1 9 2 , 8 

3 4 9 3 6 D A T A 8 - 8 . 8 , 9 . 8 , 0 - 8 , 9 , 8 . 0 . 8 . 0 - 9 . 9 . 9 - 0 . 8 - 9 . 9 , 9 , 9 . 9 

3 4 1 8 1 W T H 0 . 0 - 8 . 0 . 1 3 6 . 1 9 2 , 8 . 2 0 4 , 9 . 3 - 2 « 4 . 4 8 - 0 - 2 9 4 . 0 . 0 - 2 5 2 - 1 2 . 1 2 . 1 6 9 - 0 

3 4 1 0 4 I » T « 9 . 2 3 2 . 3 4 8 , 2 5 2 - > 6 , 3 - 2 5 5 . 2 8 8 - 1 9 3 - 9 7 . 1 9 3 , 3 . 8 7 - 0 1 5 . 1 6 - 4 0 . 2 0 4 , 1 6 . 8 
3 4 1 0 7 D A T A 1 3 - 0 - 0 1 . 0 - 1 9 2 - 4 0 

5 4 1 9 8 W T f l O . 0 - 0 . 0 . 8 . 0 . 1 9 5 . 0 , 0 . 0 . 9 . 0 . 4 8 . 9 - 9 - V - 8 - 9 - W . l i S . 0 . 9 
5 4 1 1 2 I W T K 2 0 4 . 1 9 2 - 0 . ^ 0 4 0 . 3 . 2 0 4 
5 4 1 1 3 0 * 1 * 4 8 . 8 . 2 5 2 . 0 , 1 2 . 1 6 8 - 1 2 
5 4 1 1 4 D A T A 0 - 2 S 2 . 9 . 2 9 8 . 2 5 2 . 3 , 3 1 
3 4 1 1 5 M T A 2 S 2 - 9 - 1 3 . 9 7 - 0 . 1 9 3 . 8 7 
5 4 1 1 6 D A T A 9 - 0 - 1 9 , 1 9 5 - 0 . I ( . 1 9 2 

5 4 1 1 7 D A T A 4 8 . 1 . 1 9 ? . 9 . 1 . 0 . 0 . 0 - 1 2 . 1 2 . 9 . 9 . e . 9 1 9 2 . 0 < 0 4 . 0 . 8 , 4 8 . 0 . 0 5 4 2 0 1 D H I r t O - 8 - 8 - 0 - 0 . 0 . O 
5 4 2 * 2 » r * J . O . O . 0 . 0 . 4 . O 

3 4 2 9 3 D A T A 1 6 - 3 6 - 1 7 0 . 1 5 4 . 1 6 * . 1 7 0 . 1 5 2 
5 4 2 0 4 »TM,e. 1 6 . 1 6 6 . 1 7 0 , 1 5 2 . 3 8 
5 4 2 9 5 D H T « 1 7 8 - 1 5 4 . 4 , 0 , 1 6 - 1 6 6 - 2 3 5 
5 4 2 9 6 D A T A 1 5 4 , 3 9 , 2 1 3 . 2 1 6 - 7 . 2 1 5 . 2 0 8 
5 4 2 9 7 D A T A 3 8 . 2 3 3 . 1 5 2 . 1 6 6 . 1 7 9 , 1 5 4 , 4 
5 4 2 8 8 D A T A O . 1 6 - 3 8 , > 7 9 , 1 5 2 , 6 . 1 7 9 
5 4 2 9 9 D A T A 1 4 4 , 4 , 0 . 1 6 . 0 . 0 . 0 . 0 
5 4 3 9 1 D A T A 9 . 9 . 1 2 9 , 1 . 9 - 1 3 4 , 2 
5 4 3 9 2 D A T A 3 - 9 < 1 4 . > 3 2 . 8 . 5 1 , 2 9 
5 4 3 9 3 M T M , 4 , 8 , 4 , 3 5 . 1 2 . 9 

5 4 3 9 4 D A T A 8 1 . 1 9 4 , 5 9 . 1 4 6 . 8 6 . 6 6 , 1 2 
5 4 3 8 3 W T H 1 9 9 . 1 4 0 . 0 , 2 4 6 . 1 6 , 3 . 1 2 4 
5 4 3 9 6 D m n i 7 , > 3 6 . 1 4 7 , 9 9 , 8 9 . 1 6 4 , 1 3 2 
3 4 3 9 7 D A T R 3 3 , 1 9 4 . 1 3 2 . 4 . 9 9 . 7 2 . 4 
5 4 3 9 8 D A T A 1 4 4 , 2 3 2 . 2 4 . 1 4 3 , 4 9 , 3 3 , 9 
3 4 3 8 9 W T « 9 . 3 2 , 4 , 1 2 8 . 8 , 4 . 9 . 8 
5 4 4 « : B A T A 9 . 9 - 9 . 9 . 9 . 9 . 9 
5 4 4 9 2 D A T A O . 9 - 9 - 9 , 9 . 0 , 9 
5 4 4 9 3 O A T A 9 . 9 . 9 , 9 . 1 . 1 2 9 . 9 
5 4 4 9 4 9 M T A 1 . 1 2 9 , 9 . 3 . 2 2 4 . 9 . 3 
5 4 4 9 3 D A T A 2 4 9 . 9 . 3 . 2 1 6 . 9 . 2 3 3 . 2 5 5 
5 4 4 9 6 D A T A 2 S 3 - 1 9 2 . 2 5 2 . 1 4 . 1 2 7 . 2 5 3 . 2 4 9 
5 4 4 9 7 D A T A 1 2 7 . 2 S S . 2 4 9 - 9 . 9 , 9 - 0 
5 4 4 8 8 V n f t O . 9 . 8 - 0 , 0 , 0 . 9 
5 4 4 9 9 E * T A O , 9 . 9 , 9 . 8 . 0 . O . 9 

5 3 9 9 8 F W t - 9 T 0 2 S 5 M 2 8 READA P 0 K E 2 4 3 0 6 4 * 1 . A > C X T 

3 5 0 1 8 m m . 0 . 0 . 9 . 9 , 9 . 8 . 9 , 9 . 9 . 9 , 9 . 9 , 0 . 9 , 9 . 9 . 9 . 9 . 9 . 9 . 6 4 . 9 . 1 . 2 1 3 , 1 7 9 , 1 5 1 . 1 9 1 
5 3 9 2 0 W T R 8 5 . 1 2 6 . 4 2 . 2 5 3 , 2 3 3 , 6 3 . 1 7 9 , 1 9 9 , 3 , 2 3 3 . 2 4 4 , 3 , 9 3 , 2 9 8 
3 5 9 3 9 D A T A O , 0 . 0 . 0 . 9 , 9 , 9 , 9 , 9 . 9 . 9 - 9 . 9 , 9 , 9 . 9 , 9 . 9 , 9 . 9 . 0 . 0 

5 3 9 4 9 D A T A O . 2 3 2 , 9 , 0 . 1 2 4 , 9 . 2 . 1 7 2 , 9 , 9 - 1 7 2 . 9 . 9 . 1 6 . 9 . 9 . 2 5 2 . 9 . 9 , 1 1 6 . 9 . 9 . 2 3 6 . 9 . 9 . 1 9 9 
3 3 9 5 9 2 . 1 7 2 . 9 . 2 . 1 6 4 , 9 . 9 . 2 5 2 , 9 , 9 , 2 5 2 , 9 . 9 . 2 5 2 . 9 . 9 . 2 9 4 , 0 . 9 . 2 9 4 . 9 - 9 . 2 9 4 . 9 . 0 
5 5 9 6 0 D A T A 1 3 ( , 9 . 9 . ( 8 . 8 . 9 . 1 3 ( . 9 . 2 . 1 0 0 - 9 . 0 

3 5 9 7 9 D A T A 9 . 2 5 2 . 9 . 9 . 1 2 4 . 9 . 2 . 1 7 2 . 9 - 9 , 1 7 2 . 9 - 0 - 1 ( . 9 . 9 . 2 5 2 . 9 - 9 . U ( . 9 . 2 . 2 3 6 - 9 - 2 . 1 6 4 , 0 . 9 

5 5 0 9 9 D A T A 1 7 4 . 9 . 0 . 1 9 2 - 9 , 9 , 2 5 2 , 9 . 1 3 , 2 5 2 . 9 , 1 5 - 2 5 2 , 9 , 4 . 1 2 - 9 . 8 . 1 2 - 8 - 4 . 1 5 - 8 . 4 8 . 6 . 8 - 9 -2 
3 5 0 9 0 D A T A 9 - 9 , 1 . 9 - 9 , 1 9 - 8 - $ 

5 5 1 9 0 D A T R O . 2 5 2 . 9 , 8 , 1 2 4 , 0 . 2 , 1 7 2 , 8 , 0 - 1 7 2 , 0 . 0 . > 6 - 8 . 2 . 2 5 2 . 9 , 2 , 1 1 6 . 9 , 9 . 1 7 4 . 0 . 0 . 1 6 6 . 0 

3 3 1 1 0 D n i f t 2 5 2 . 0 - 9 - 1 0 0 . 9 . 0 . 2 5 2 . 9 - 9 . 2 5 2 - 9 . 3 . 2 5 2 . 9 . I I 2 9 4 . 0 . 4 3 . 1 5 - 0 - 4 0 . I S . 1 2 9 . 1 6 0 - 3 5 5 1 2 9 D A T A 1 6 0 0 - 0 . 1 6 8 - 0 . 0 . 3 2 . 9 . 9 - 1 6 9 . 0 

5 5 1 3 9 D A T A O - 2 5 2 . 0 . 9 . 1 2 4 . 9 . 2 * 1 7 2 . 9 . 0 . 1 7 2 . 9 . 9 . 1 6 . 9 . 9 - 2 5 2 . 9 . 9 . 1 1 6 , 9 , 9 , 1 7 2 , 9 , 9 . 1 6 4 . 0 , 9 

5 5 1 4 0 D A T A I 9 0 . 0 - 2 . 1 6 4 . 0 . 2 . 2 5 2 . O . O . 2 5 2 - 0 , 0 - 2 5 2 . 8 - 9 . 2 0 4 . 9 . 3 . 2 9 7 . 9 . 3 . 2 9 7 , 1 2 9 . 1 9 . 3 
3 5 1 3 0 D A T A 1 6 8 , 8 . 0 . 1 6 8 . 4 9 . 0 , 3 2 . 1 6 0 0 , 1 6 0 , 9 

5 5 1 6 0 D A T A 9 . 2 5 2 . 9 , 9 , 1 2 4 . 0 , 2 . 1 7 2 , 0 . 0 - 1 7 2 . 0 . 0 , 1 6 - 0 - 0 , 2 5 2 , 0 . 0 , 1 1 6 . 9 , 9 . 1 7 2 . 9 . 9 . 1 6 4 
5 5 1 7 9 D A T « . 0 . 1 8 8 . 8 . 2 , 1 6 4 . 8 . 2 - 2 5 2 - 8 , 8 . 2 5 2 - 8 . 8 - 2 5 2 - 0 0 . 2 0 4 . 0 . 3 . 2 0 6 . 1 2 8 - 3 - 2 8 6 . 1 2 8 
5 5 1 8 8 D A T A 2 . 0 . 1 2 8 - 1 0 - 0 . 1 2 8 - 6 . 0 . 9 , 4 0 , 9 , 9 , 0 
6 1 0 8 0 P t * E 5 3 2 8 9 . 6 

iiSJOO F«I«0TO40 BEAD* fO»E49SO0.1 A NEXT 

6 2 8 1 0 X F F U 3 4 . 1 6 9 . 4 0 . 1 3 3 . 2 5 0 . 1 6 9 . 4 , 1 3 3 . 2 5 1 . 1 6 2 . 1 2 8 . 1 6 0 . 8 . 1 3 8 . 1 4 5 . 2 3 9 , 2 9 9 , 1 9 2 
6 2 9 2 9 D A T A 4 8 - 2 9 8 - 2 4 9 - 2 3 2 . 1 ( 3 . 2 5 9 - 2 4 . 1 0 5 . 4 0 . > 3 3 - 2 5 9 , 1 6 5 - 2 5 1 . 1 0 3 - 9 , 1 3 3 - 2 5 1 
6 2 9 3 9 D A T A 2 2 4 . 1 5 2 . 2 0 0 . 2 2 8 . 9 6 . 8 

6 2 9 5 0 P C * E S 3 2 8 O - 0 P 0 K E S 3 2 8 I . 1 1 T » 0 P C * E 3 6 3 > 4 . » • £ £ > < 3 * 3 3 4 ; A N t « 3 4 . « « < l ; AMC2 

6 2 0 5 5 » 0 9 i > « T 0 6 4 4 « P 0 » E 1 4 3 > ; « 0 . » t l » • 5 3 2 4 0 » O • I C X I K » £ 1 - P E E K ' 1 > 0 * 4 ( W 5 4 « 4 f f c t K ( 3 4 3 3 4 X * 1 

6 2 9 60 T - T . l | F A X O - 1 T K H « * E I 4 3 J 6 » 0 * T .POi O O T O ^ 9 6 0 
6 2 9 ^ 5 FW » J « 0 T O 6 O « 8 » T £ f ' i » A - 1 4 3 3 6 * I * I ( H / r & . l * . t * < S 6 NEXT 
6 2 9 7 0 D A T H 9 . 0 . 0 . 9 , 9 , 0 . 6 3 . 6 3 . 1 2 9 - 1 9 9 - 2 5 5 . 1 2 4 - 3 5 . ( 3 
6 2 0 7 5 D A T A 1 9 2 . 2 5 5 . 1 5 . 2 4 0 , i 5 3 . 3 . 2 5 3 , 2 2 4 . 0 , 1 9 5 . 2 5 3 - 1 5 . 2 4 3 , M , 2 3 1 , 0 
6 2 8 S 0 D A T A 3 9 . 6 0 - 2 5 5 . 3 1 . 2 3 1 . 2 5 5 - 2 3 9 . 0 . 1 3 6 . 2 2 1 , 2 5 5 - 2 5 3 - 2 5 5 - 2 5 3 - 2 5 3 . 2 5 3 
6 2 9 8 3 P A T R 2 5 5 - 2 5 5 . 2 5 5 - 2 5 5 . 2 5 5 - 2 5 3 . 1 2 3 . 3 4 , 8 6 . 1 8 3 . < 5 3 - 2 3 7 . 2 5 3 . 1 1 7 . 8 6 . 9 9 
6 2 0 9 0 D A T A 2 5 5 . 2 5 5 . 2 5 5 . 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 . 2 5 3 
6 2 0 9 3 D A T A 1 2 7 . 2 5 3 - 6 3 , 1 2 7 , 3 1 . ( 3 . 1 2 7 , 2 5 5 - 2 5 4 . 2 5 2 . 2 4 8 . 2 5 2 , 2 5 4 . ^ 3 . 2 5 4 , 2 5 2 
6 2 1 0 0 D A T A 2 7 . 2 7 . 2 1 9 . 2 1 6 - 2 1 6 , 2 1 9 , 1 9 5 . 1 9 5 . 2 1 9 . 2 1 9 - 1 9 5 - 1 * 3 . 2 7 . 2 7 . 2 1 6 - 2 1 6 
6 2 1 9 5 D A T A M . 4 ^ . 2 9 , 8 , 9 , 2 8 . 4 2 . 3 6 

6 2 1 1 0 D A W 3 , 1 2 7 , ( 3 . 2 3 3 . U 7 . ( 3 , « - 8 . 2 5 4 . 2 5 3 2 5 3 , 2 5 4 . 2 5 3 , 2 5 5 , 1 7 6 . 1 3 6 
6 2 1 1 5 D A T A 8 . 4 4 . 1 9 0 , 2 5 3 , 2 5 3 - 2 5 4 . 2 5 5 . 2 5 4 . 3 4 . 5 1 . 1 1 9 . 2 5 5 . 3 1 . ( 3 . 1 2 7 
( 2 1 2 0 D A T M - 1 2 . 1 9 9 . 2 2 3 . 1 2 7 . 1 9 9 , 1 2 . 9 

6 2 1 2 3 D A T A l . U . 7 . 4 7 . 3 1 . 1 9 1 . 1 2 7 . 2 3 5 . 2 3 5 . 1 2 7 , ( 3 , 9 3 . 1 3 , 2 3 . 3 . 3 
6 2 1 3 9 D A T A 2 9 . 6 2 , 2 3 5 . 2 5 5 . 2 5 5 , 2 5 3 . 2 5 5 . 2 5 3 

6 2 1 3 3 D A T A 2 5 I . 2 5 1 , 9 , 2 2 3 , 2 2 3 , 9 , 2 4 7 . 2 4 7 . 2 4 2 . 2 4 9 , 2 4 8 - 4 9 . 3 , 1 9 9 . 2 3 1 , 2 2 7 
( 2 1 4 0 D A T A ¦ » 3 . 1 8 3 , 1 8 3 , 2 1 9 , 2 2 1 . 2 2 1 . 2 3 7 . 2 3 7 . 2 3 5 . 1 3 . 2 4 8 . 2 5 3 . 3 1 . 2 3 1 . 2 4 8 - 2 5 5 6 2 1 3 9 D A T f t - 1 
6 2 1 5 5 F 0 R I - 9 T 0 3 1 9 ftEADA P 0 K E 2 5 I W 4 M . A N EXT 

6 2 1 6 8 D A T A 1 3 > . 2 5 3 , > 2 8 . 1 9 3 . 2 3 5 , 2 2 4 , ( 3 , 2 2 4 . 2 4 0 , 3 > . > 9 2 . > 2 6 . ( 3 , 1 2 8 , 1 2 6 - 1 2 6 . 1 9 2 . 1 2 7 
( 2 1 6 5 D A T A 1 2 6 . 3 2 . ( 1 . 2 5 5 . 9 . 2 3 . 2 5 3 . 9 . 1 3 . 2 5 3 . 9 4 0 . 2 5 5 . 9 . 9 . 2 5 5 . 1 4 , 9 . 2 5 5 . 7 , 2 4 9 . 2 5 3 . 1 9 
( 2 1 7 9 D A T A 2 5 2 . 2 5 3 . 9 7 . 2 5 2 . 2 5 3 . 1 9 2 . 2 9 . 1 2 7 . 1 2 9 . 2 9 . ( 3 . 1 9 2 - 2 9 . ( 3 . 2 3 5 . 2 5 2 . I I 1 . 2 5 5 
( 2 1 7 5 D A T R 2 4 9 - 1 3 1 . 2 8 3 - 2 4 9 . 8 

( 2 1 9 9 D A T A 9 . 9 . 9 . 9 . 9 . 9 . 9 , 9 . 9 . 9 . 9 . 9 , 9 . 9 . 9 . 9 . 9 - 9 , 3 2 . 9 , 4 9 . K . 1 2 4 - 9 ( . 2 3 . 2 5 3 . 1 9 2 . 1 3 
( 2 1 9 5 D A T A 2 5 5 . 1 2 9 . 7 . 2 3 3 . 1 9 2 - 1 3 . 2 5 3 . 1 9 2 . 1 3 . 1 4 3 . 1 9 2 - 3 9 . 2 1 9 , 1 9 2 , 2 9 , 1 1 3 , 1 9 2 . 2 9 . 3 
( 2 1 9 9 D A T A 1 9 9 . 2 9 . 2 2 3 . 2 9 4 . I S . 1 9 3 . 2 4 9 . 1 3 . 2 3 5 . 2 4 9 . 7 . 1 9 3 . 2 4 9 . 9 , 2 2 4 , 2 2 4 . 9 
6 2 1 9 3 D A T M . 9 . 8 . 0 , 9 . 8 . 8 . 0 , 8 , 0 . 0 , 9 , 9 . 9 , 9 . 9 , 3 2 . 9 . 9 , 1 1 2 , 9 , 9 , I b 8 . 0 , 9 , 2 4 t f . t f 
6 2 2 9 0 D A T A l 1 2 . 9 . 3 . 2 5 4 , 0 . 3 , 2 5 4 , 0 , 9 . 1 1 2 . 0 . 9 , 2 4 8 . 0 . 0 . 2 3 0 . 0 . 0 . 2 5 2 . 6 4 . 8 . 2 4 9 . 1 9 2 . 9 . 1 2 7 6 2 2 9 5 D A T A 1 2 8 - 0 , 2 5 3 . 0 - 3 . 1 5 9 . 9 . 0 

( 2 2 1 9 D A T A 9 . 9 , 9 , 9 , 9 * , 9 , 9 , 9 . 9 , 9 , 9 , 9 . 9 . 8 . 8 , 8 . 8 , 0 , 4 . 0 , 8 , 1 . 3 9 . 1 6 , 9 , 2 5 3 , 1 6 0 . 9 . 2 5 5 . 1 9 2 
6 2 2 1 3 D A T A l . 2 5 5 . 2 2 4 , 3 , 2 2 0 , 2 4 9 . 3 , 1 9 1 . 1 1 2 , 3 . 1 4 6 - 1 1 2 - 3 - 1 2 9 . 1 1 2 
6 2 2 2 9 D A T A 3 . 1 2 9 . 4 9 . I . 1 9 9 . 4 9 . 9 . 2 3 5 , 1 6 9 . 9 . 1 2 7 . 1 9 2 , 9 . 3 9 , 1 2 9 , 9 . 1 4 1 , 9 . 9 
6 2 2 2 3 D A T A 9 . 0 , 9 . 9 , 0 . 0 , 0 . 9 , 9 , 9 , 9 . 9 . 9 . 9 . 9 . 9 , 9 . 0 . 9 - 9 . 9 , 9 
6 2 2 3 9 D A T A 7 . 9 . 9 . 1 1 1 . 2 4 9 . 9 . ( 3 , 2 3 2 . 9 . 3 9 , 9 9 . 0 , 3 1 . 5 6 , 9 

6 2 2 3 5 D A T A 2 9 . 1 2 9 . 0 . ( 2 , 1 2 9 . 9 , 6 2 . 9 . 9 - ( 2 . 9 . 9 . 1 2 7 , 9 . 9 . 1 5 6 . 1 2 9 , 9 . 2 9 , 9 . 9 . 9 - 9 . 9 . 8 . 9 - 9 
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JT" I FDD" 1 THENDD-8 RETURN 

6139} 
62390 
62393 
62480 
6241C 
62420 
62300 
62910 
62520 
62530 
62940 
623W 
6256® 
•23 I 

Ga tor Listing 1. 

10 - 200 Music interupt & data 
29999-61000 Sprite data 
62000-62030 Download W.D.Gs 
62155-62235 Sprites for Title 
62300-62570 Move sprites. 
Ga tor Listing 2. 

0 - 50 Set variables 
100 - 135 Set sprites pos. 
600 • 999 Set t ime and water level 
1000- 1099 Main routine 

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 page 

FORI>010299 WRXW 
DATA162.0>109,0.200.24.183.9.197.0.208,201,240.137.0.208.96 
IOTHI62.0.169.8.208.24.233.9.197,0.288.201,240.197.0,200.96 
JiATHl62.0.IOS.1,200.24,233.9 197,I.200.201,240.197,I,208.>6 
C*TA162.0 189.1.208.24.185,3.157 I.206,201,249.197.I.208.96 
»TA1M,0.189.248.7.24.185-1.201.206.144,2.169.203.157,248.7.232,224 
DHTAl,206.236.96 
WTHI62.0.189. 248. 7.24,189.1.201.211.144,2, 169,206.197.246.7.232.224 
WTH1.206.236.96 
W1«I62.2.199.0.200.24.189.1.197.0.288,201.240.197,0,206,96 
DRTA162.4.109.0.200.24.185.2.157.1,288.201.240.157.0.206.96 
DRTA162.6.109,1.200,24,233,3,197,0.288,201,240,197,I.200,96 
CATA162.8.109.1.206.24.185,4.157,1,200.201.240.137.1,208.96 
DA1ftl62.il. 189.0.288.24.183.1.137.1.208.201.240.197.8.208,96 
DATH162 13.189.0,288.24.233.2.197.I.208.201,240,197.0,208.96 
MTAI62.14.189.1-200,24.233.2.197,0,208.201.240.197.1,208,96 
[A?A162 < 2,189,240,7.24.185,1.201.214,144,2,169-211.157.246,7,232 
0ATR224.0,jOO.236.96 
Ftfll-HTO? RERDmPOKE49908*l.ft N E X T 
FOR1-0TO38 Ptfit* POKE49520»I.A N E X T 
DATA173.0,220.32.112-193.32,36,194,96 
DRTftiUl.126.208,4.32.34.192-96-201,125,208.4.32.91.192.36.201.123.200,7,32 
CRTAI7.192 -32,66 -192,96,201,119,206,7.32,0,192-32,91,192,96,96 
F0PI-0T024 MAM P0KE49700M .R HEX' 
&ATKJ2.114.192.32,131.192.32-148,192.32,169-192,32.182,192-32.IS* 
8HTA1J2.32-216.192,32-233-192-96 
P0KEI90.2 P0KE631.13 LC*0 

CML/3> OOIOI 

Listing 2. 
0 SI-34276 S2-34277 S3-34273 FORI-S»-4TUS,l*28:pO».EI .8-NEXT P0KE8l>28. IS OOtOfeOOO 
6 
1 Sl-34276 $2-54277 $3-54273 F0RI-SI-4T0SI-28 POKE1.0 NEXT POKES1*20.19 
10 III11111111II11111111111II11111111111II" P0KE53272.31 
13 bi.-B 
20 C»-"K 
29 &«--» I 
30 E»- I 
39 F»-"IT 
40 Of 
90 H S - ' M W I H I H I l I i l l OMOMt-tl I I III a O M O O f H I 111 IT 
100 V-53248 0-209 P0KEV*21.255 POKEV-28,3 POKEV-37.18 P0KEV«38.14 Ll-9 SC-8 
120 P0KEV*39/1 R-0 DEFFN8<ft>-<PEEX<V-30>ANDl> I£FFM8<B>-<PEEK<V«31JflHDl> 
130 F0RI-48TO46 P0KEV>1,12 NEXT POKEV-3,180 P0KEV-8,180 POKEV-9.288 P0KEV»18- 150 
139 POKEV-11,133 POKEV-27,254 P0KEV»29.2 POKEV-48.1 CO-34272 
980 «0-49580 POKEV*30.0 POKEV-31.0 OOTOlOOeO 
688 FORI-1944TO 1983 POKE I.72 POKEI-CO.I NEXT F0»t 1-1984102823 POKE 1.72 
610 POKE I-CO. 4 tCXT TL-1963 WL-1964 L-56320 00-215 IFLK1THEH23188 
999 RETURN 
1000 SYS*9 IFFNAtAj-lORFNBtBWTHENfCKESl.O GOTO228O0 
1010 POKE TL. 32 P0KEML.72 P0K£ML*C0.6 IL-U.-. 1 WL**.-.3 1FPE£K<L>-111 T>€M00SUB230 
00 
1012 1FTL<19450RML >2822TNEH22088 
1099 RETURN 
108Oe POKE33280,2 P0KE53281.3 GOSUB13230R-0 LE-l 
10003 PR INT" PRINTH, Cil.HI. CI. " BBKKJOWSBOOOOUB' 6$ D»- L* PRINT'*" . PRIHTFf 
1O0O6 PRINT"J800f' PRINTW PRINT-HOW PRINTTftB<31),01 OOSUB12990 P<KEV*21,299 
10008 OOSUB600 POKEV-1.170 P0KEV.233 POKEV+30.O POKEV+31,0 R-8 PGKE2041.214 
10009 GOSU324O80 
10010 OOSU3180O R-R>1 IFR>39TMEHl-0 
10096 IFPEEK<VMX43TH£NSC-SC-(LE*30O>-lNT<TL>-iNT<l4./3> 001030080 
10110 PRINT «OOOBB- .TRB(R>,E». OBI-• TAB<R>.E». COD»r .TR8<R>.E« 
10199 OOTO1001O 
11000 PRINTT 
11005 PRINT'IT 
11006 PRINT'TTI*-
11007 PRINT-TIT-
11008 PR1NT*TTT 
11009 PR1NT*TTT 
11010 PRINT-Tn" 
11011 PRINT*"TT1V 

11012 PRINT-Xnv 

11013 PRINT TTT 
11014 PRINT-TT1V 

11019 PRINT**TTV 
11016 FRINT—m* 
11017 PRINT"TT1> 
11010 PRINT-TTV 
11019 PRINT " m v 

11020 PRINT"TTT 
11021 PR1NT"TTT> 
11022 PR1NT"TTT 
11023 PRINT " m s 

11024 PR!NT-7nv 

11029 PRIHT-TTTU 
11026 PRINT-TT1 

BWaaWttmmfBlii POKE53280.2 P0KE532S1.3 ClOSOB 13230 
• 11111111111111II111 111 111111111111" 

•mi 1111111 ii 1111 II111111 II 111111 i n r 
• • n i i n 11 ii 1111 m i i I I i n m i 11 m r 
•m 11111 m 111 m 11111 m 1111111 ii r 
• m i m m 11111 II m m II111111 H I r 

• m i 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 I I 1 1 1 1 1 1 illi-
••I11 II I I I I I I I I I I I I I l I III II I Ml" 

• m I I I I I I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i i * 
Hill 111111 II111111 11111111 III r 
o 111 I 11 it-

• m i n i mI'-
ll i n i i i r 

i m 1 1 1 I I I I I i n * 

:y-II i m i l 1 1 I I I I I i i r 
jl-j - h m i i i m i i n i m 
» " « . - M I M i i i i i i n n i III 
4 J J S - . -Ii • m i n i I I I I I I N 
I*" S Ul I I I I I I I I I I I I I I I 

Ml 1111II11 1111 I IM v 

Z-I»RH I IK I" 
* - 1111 r 

3-wm in i in-
s-Hi <11111 III I" 
I 11II1111" 
-.Hi I I I I I llll" 
vRn 11 n i i ir 

N I I I I I I I I" 
II n I N II" 

NBmii m i l " 
% 1111111 r 

ll I I I I I I I I I Ml I I I ' ' I H 
11027 PRINT-TTM I II I I I I 111 1111II11 I I 11 I I I lv 

11838 00SUB688 SY»36664 P0KEV.48 Pt*EV»l .210 P0KEV*3.126 POKEV+38-O P<)REV*31,0 
11039 PCSCE2041.222 LE-2 OOSUB24000 OOSUB 12950 P0KEv*28.3 POKEV+21.293 
11840 OOSUB10OO 
11060 IFPEEK<V>lK43TKNSC-5C'*<LE«90O)+lNT<Tl.>-INT<»»./9) OOTO30000 
11099 OOTOllOtO 
11100 P0KE93260.2 P0KE3326I,3 OOSUB13296 LE-3V-33246 FWEV-28,1 POKEV*2l-233 
11109 PRINT'.T PRIHTI)»,M,ftl.C»."OOai««aiil»UU3Ba3C- >«.w»,Li»,D» PQKE2041.223 
11106 PRINT ••M«»»M»»M»»»tl . PRINTFt PRIN1 O M I W I B t t — W W T , P0KEV*40,9 
11107 PR|NTIRB<24>.F» PRINT ttCCS PRINTOS PftlNT"«0*- PRINTrflB<3l>.0» 00SUB12998 
11108 PRINI 400X0101 PRINTTA»(4JH»."Tm " ,HI .-7m ";H$ . ""TTT1 * 
11128 OOSUB>»O0 POKEV-1,170• POKCV,239 FTXEV*30.O POKEV-31,0 POKEV-3,195 
11139 LE-3 OOSUB24000 GOSUBI2390 
11140 GO6UB1000 
11160 1FPEEK<VM>-C43THENSC-$C»aE«9O0 ÎNT<TL)-lNl«»t/5> OOTO100O0 
11199 OOTOI1140 
11200 POKE93280.4 POKE93201.3 PRINT".TM" PKINTC*; 
11210 FORT-0TO20 PRINT'II' NEXT PRINTBi 
11223 PRlNT"«OOt PR (NT TAB l. 4 >, HI, TAB< !3>»H* < TAB(22> .Ml. TRBOI /<HI 
11229 PRINT*W PRINTTfl8<31>»0l 
11230 PRINI COIXKUXUIIIUID' PRINTTAB<4> ,MI. "«". THB< .Hf. rHB<22>;HI, TA»(3l )iHt 
11239 PRINT-r PRIHTTflB<l3>.MI 

-RR!NTTR8<IUi"S-' TfU«20>. X-- TftB<29)»'X. 
PRINTTRB<20>.'X-

PRINTTAB<?> > U«L.-' a i l ua«l_- l—l L—I'l 

11240 PRINT-I 
11245 PRINI i 
11290 PRINT i 
11255 P0KEV>2l-299 PRINT" 
11268 O O S U M 0 O 5 V S 3 6 8 6 4 PO-.EV.241 PCKEV* 1. 1 3 5 P0K£V»3 ,200-POEV30.0 Pt»EV*3l,0 
1126? POE2d41 ,222 LE-4 005UB12590 P>3KEV*26.3 PO^E2040.2e9 

1129© lFPEE»;<V-|><43TMEl«SC-&C»vl.t*90O'*l' n 
1X290 OOTOI1280 
1 2 9 9 0 P R I N T " * " . P R 1 N T T R B < 3 4 ) 8 C . P R I N T T M < 7 4 ) . L I 
1 2 9 9 9 P R I N T " « 0 B " . P R I N T T R B < 3 4 > ; L E R E T U R N 
1 3 2 9 0 P C K E 2 0 4 0 . 2 0 9 F C R I - 9 T 0 1 9 S T E P 2 P O K E V ' I . 8 N E X T P 0 F £ v * 3 0 - 0 F W E V - 3 1 , 0 R E T U R N 
2 2 8 8 0 8 V S 3 6 8 6 4 + 2 5 6 
2 2 8 8 9 D - 2 1 7 - P O K E S 1 . 1 6 F 0 K E S 2 . I S F 0 R J - 9 T O 2 5 B - « * L I F H > 8 T M £ N D " D « 1 P O K E 2 0 4 0 . O M - 0 
2 2 0 1 0 F O R J J - 5 T O J S I E P . 9 P C K E S 3 , J J P 0 K E S 1 . 3 3 F C X T J J . J P 0 K £ v » 2 7 . 1 P C K E S L . 8 
2 2 0 1 9 P O K E S 1 . 1 2 0 P 0 K E S 2 . 1 1 9 
2 2 0 2 0 X - R £ E K < V ) V - P E E X < V - 1 > : P 0 K E V , X F C X T T - V T 0 2 5 8 S T E P 5 F 0 R T T - 2 2 0 T 0 2 2 1 P O K E 2 O 4 0 . T T 
2 2 0 3 8 P 0 K E S 1 . 1 2 8 P O K E V F L . T P O E S 3 , 2 5 0 P O K E S ! , 1 2 9 F O R H - 0 T O 2 0 
2 2 8 3 5 « X T R . T T . T P 0 K E V » 2 7 . 0 L I H . I - 1 S V S 3 6 6 6 4 I F L K 1 T H E N O O S U 8 2 3 1 8 0 G O T 0 6 0 8 0 0 
2 2 8 4 0 O K . E O O T O 1 0 0 0 0 , 1 1 0 8 0 . 1 1 1 0 0 . 1 1 2 0 0 . 3 8 0 0 0 
2 3 0 0 0 I F M L < 1 9 8 3 T H E N R E T U R N 
2 3 8 0 9 P O K E M L / 7 2 P 0 K E U L « C 0 . 4 O Q - Q O » 1 I F 0 0 > 2 1 6 T M E N 0 Q - 2 1 3 
2 3 8 1 8 X - M L - L P O K £ 2 8 4 0 , C O R E T U R N 
2 3 I E E K » - rDn00B08SJB8BB O W E O V E R " P 0 K E V * 2 1 . 0 P O K E 5 3 2 8 0 . 11 
2 3 1 4 0 P O K E 9 3 2 0 1 . 1 1 - P 0 K E S 1 , 1 6 P O K E S 1 * 7 . 3 2 P 0 K E S 1 * 1 4 . 3 2 P 0 K E 6 2 . 3 1 P 0 K E S 2 * 7 , 1 9 
2 3 1 4 9 P 0 K E S 2 + 1 4 . 3 ! S Y S 3 6 6 6 4 + 2 3 6 
2 3 1 9 0 F O R T T - 1 0 0 T O 9 S T E P - 4 P C K E S 3 . N P 0 K E S 3 * 7 . T T » 1 0 : P 0 K E S 3 * 1 4 . T T * 2 0 P O K E S 1 . 1 7 
2 3 1 5 1 P 9 C E S I - 7 . 3 3 P O K E S I - 1 4 , 3 3 ; P R I N T K O P 0 K E 6 4 6 , I N T < R N D < 1 > * I 9 > N E X T 
2 3 1 5 9 P R I N T K O P R I N T " S C O R E ' . S C F 0 R T - 0 T 0 2 9 0 0 K X T R E T U R N 
2 4 8 8 0 P R I N T - M I - . P R 1 N T T M < 3 2 > - S C " . 
24089 P R I N T - B W . P R I N T T « J < 3 2 > " L I " , 
24810 P R I N T " « W . P R I N T T R 1 < 3 2 > " L R " 
2 4 8 2 0 R E T U R N 
3 8 0 8 0 P 0 K E 9 3 2 7 2 . 3 1 C N - 1 4 3 3 6 U - I 9 4 9 6 P O K E 5 3 2 8 8 , 0 0 > 1 8 2 4 W - 1 2 8 6 P O K E 1 9 6 . 0 F F - 2 5 5 
38089 P0KE96331.1 
3 0 0 1 0 V - 9 3 2 4 0 F O R I - O T Q 7 P O K E C M + I > M , F F ; N E X T P O K E 5 3 2 0 1 . 3 
3 0 0 1 4 P R I N T - W T P O K E 5 3 2 8 1 . 0 S V S 4 9 9 0 O F O R I - I 0 2 4 T O 1 2 8 8 P O K E I « C H , 0 N E X T 
3 0 0 2 0 P C K E 2 0 4 0 - 2 4 4 X - 2 8 V - 1 7 1 P 0 K E V * 2 1 . 1 P O K E V . X P 0 K £ V » 1 . V P O K E V » 3 I , 0 

. I I * P R I N T T R K 3 7 J - T ® 0 0 < - P R I N T T R B < 3 7 > - T M I I - " 
D ' T N O O ' M I M T F L L ' P R I N T T R B < 3 4 ) " W 0 0 0 4 I " 

u « * raiHTTn(M>"iM 11 hmi rm00" 
miNTTRi<22>*-»»^ 111111 mm 111 r»ooo* 

PRINTT«1<37) 
PRINTTHK37) 
PRINTTW04)' 
PRINTTPBO0)" 

30070 PRINTTWC22)-
30075 PRINTTRJC!•>* 

PRINTTA1C10)* 
PRINTTRK!•>" 
PRINT"T®^ I 11 

30099 PRINT-
30100 PRINT" 
38189 PRINT" 
38118 PRINT" 
30115 PRINT" 
30120 PRINT" 
30122 PRINT" 
30124 PRINT* 
30126 PRINT" 
30127 PRINT" 
30129 PRINT" 
30130 PRINT" 
30132 PRINT" 
30134 PRINT" 
30136 PRINT" 
38139 PRINT" 
30139 POKEVO1.0 2-0 R-56320 
30140 P0KEV,X*28«(X>255> POWV^lt. <PEEK<V*16)W«1253>0R-<X>255) P0KEV*l.v 
30150 POKEU.FFU-U-.JV-V-.3 POKEV+l.V P̂OKEV*31,0 POKEV»30.O PP-PEEK<R) X-X-2 
30159 SC-8C*! JFf1»-123TICKX-X-l V-V-.4:U-U-.4 
38197 IFPP"119THKNX-X-2 W-.MWI-.2 
30I65 IFPP-126THCNVY-.7 1MJ-.7 
30170 IFFNl(i)-lTI«>*OKIV*16,0 Ll-LI-1 OKiOOTO1088O. 1 It 
38175 IFX>330THENPOKEV*16.0 LI-LIONLEOOTOI1000,11100.1 IS 
30199 OOTO3O140 
68800 PCKE5320B,ll P0KE5328I.0 POKE93272.31 SYS37120 POKE93240+21,0 RESTORE 
68881 FOR1-S4272T0S429C'POKE!,0:NEXT;P0KE54296.IS 
68889 P0KE33269,PEEK(93269)0R16 
60010 V-93240:POKCVt21.311P0KEV*23.255 P0KXV>29,259 FORI-39T046 POKEV*1,13 l«XT 
60015 POKEV-26,0 00-250 POKEV-27,8 DD-1 PRINT"7 OOSUB3005O 
60027 PRINT'MS BY FRANK TOUT I UNIT STfKX BAR TO PLRV -
60030 XI-79 X2-125 X3-165 X4-209 X9-243 Vl-255 
60032 POKEV,XI:POKEV*2.X2 P0KEV*4,X3 P0KEV*«.X4 POKEV-0.X5 
68039 F0RI-IT098TEP2 POKEV Î.Vl-NEXT F0RI-2840T02844 00-00-1 POKEI.00 NEXT 
68840 F0RV1-235T055STEP-1:POKEV*1.VI POKEV-3,VrPOKEV+3.VI P0KEV*7.V1 P0KEV*9.V1 
68842 NEXTVI C-000 R-080 3-000 
68843 F0RI-39T046 P0KEV*I.13 NEXT 

OETXf 
POKES1*7/16 POKES1.32 P0KES1+14.16 P0KES2-14.31 

6009O P0KES2*7/31 P0KES2.13 RERBR-B,C P0KES3-7,R P0KE83*14.1 PCKES3.C 
60994 POKES1*7.17:POKES1,33 P0KES1*!4,17 IFC-800THENRESTORE 00T068090 
68995 F0RT-0T0138NEXT IFXB-*"THEN6B064 
60996 IFX0-* 'TMEN68998 
60997 00T060004 
68990 SYS36064 OOSUB63008 CU» V-53248 POKEV-23.0 PCKEV-29.0 RESTORE 
60999 FCRI-2042TO2047 POKEI.219 NEXT OOTOI 
61889 DOTRS.S.S,10.10.10.5.5,5.10.10.10,5.5.5.10.10.10.5.5.5.10.10.10 
61010 DRTR5,10,28,28,18,5.5.5,5,10,20,9,9,10.5.5,5.5.5,5.10,10.10.20.20,20 
61015 DRTH10,10,38.18.20,30,10,50,50,18,68,70,10,40,60,10,30.70,10,20,60,10.10.5 
61020 DHTA20,30,38,30,40,30,40,90,40,68,60,60,90-40,30.40,38,20,30,20.18.20,10,9 
61825 DRTA20,30,40,20,30.40.20,30,48.40.50.60,40.90.60,40.90.60.38,20,10,20.10,9 
61838 DRTA20,30,20.30,40.30.48.30,40,68.60.60.30.48.30,40,30.20,30,20.10.20.10.3 
61033 CATA10.3 
61199 OflTflOO0.0OO,880 
63000 PCKE53280,3 POKE53201.3 PRINT'TT P0KE53272.31 
63010 ftH-"TI 111 11 III 111111 III I I 111111111111111II111 r 
63015 «2«--»» 
63020 R3«- H 11II11II1111IIIII 111II11II I IIII11* 
63825 ft4«-"*>»OOOOCOOC«.- R3*-"«OOa I I »OCK* I I I K ! I* 
63050 PRINT"*- PRlNTTflB(33>*0«OCOOOO" PRINTTAB<32),, t̂OOOOOOO-
A3893 PRINTTRB<31)"»00000000* PRINTTRB<38>*T»000000000" 
63868 PfiINTTrtB 2̂9>->OOOOC»0000' 
63863 PRINTTRB<29>•M»TRB<29>.fl3»Tftt(69>.R5»THB<69}H4» 
63870 PRlNTTAB<29>.«4»TftB<29>.R5»TAB(69>.R5»TftB<69)ft4» 
63073 PRlNTTR8<7>,A3«TftB<8>;ft2»TA8<4e>;ft2«TA8<47>;ft3»TAB<40>,ft2»TAB<88>.«2* 
63060 FCRT-0TO4 PRINTRII NEXT PRINT"! 111ITIIT1111 TV PRINTTRB(67>.A6t 
63802 PRINTTA8<7)-Bxjafg«ls* 
63084 P0KE284©,243 V-53248 P0KEV*21,3 P0KEV.36 P0KEV*l,166 PCKEV-20,3 
63866 P0K£v-»37,7 POKEV-38.0 POKEV-39.1 PC»CEV«-23,3 POKEV-29 3 FWEV*-27.2 
63886 P0KE2041.237 POKEV+2-248 P0KEV*3,121 POKEV-40,18 X-24e 
63890 FORT-0TO38 F0R2-2*ST0298 P0KE2041.2 X-X-l POKEV+2•X F0RB-8T028 NEXTH,2,T 
63895 F0RV-121T0166 POKEv+3.V NEXT 
63097 F0RX1-36TG2STEP-.2 POKEV,XI P0KEV-2.XI NEXT POKEV+23.8 PC*EV-29.0 RETUR»< 
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Listing 1. 
10 »LOAD "TANKS-DATA" 4000 
20 CHAIN "TANKS-3" 

Listing 2. 
10 REM TANKS-2 BV N.SHEARD 
20 MODE 4 
30 VDU 29 ,652 i524; 
40 MOVE 0 , 0 : LOCX-t<4000 
50 FOR ZX-0 TO 2 
60 CLS 
70 PROCdatachaavart 
80 XX-340 
90 RESTORE XV. 

100 PROCdrawvart 
110 NEXT ZX 
120 PROCdatachaadlag 
130 XV.-390 
140 PROCdrawdi ag 
150 CLS 

160 PROCdata tu r ra tvar t 
170 XX-440 
180 PROCdrawvart 
190 PROCdata tur ra td i ag 
200 XX-480 
210 PROCdrawdiag 
220 CLS 
230 PROCda t aan t ur var t 
240 XX-520 
250 PROCdrawvart 
260 PROCdataanturdi ag 
270 XX-560 
280 PROCdrawdiag 
290 FOR CIRCX-0 TO 360 STEP 30.XX-CIRCX»PI/90.AX-44» 

COS XX»BX-44»BIN XX. MOVE 0,0iDRAW AX,8X«NEXT 
300 PROCatora 
310 •SAVE "TANKS-DATA" 4000 4948 
320 END 
330 DEFPROCdatachaavart 
340 DATA - 1 0 0 4 , 8 , - 4 , - 7 , - 5 , - 8 , - 6 , - 8 , - 7 , - 7 , - 7 , 8 , - 6 , 9 , -

5 , 9 , - 3 , 7 , 5 , 7 , 5 , B , 5 , - 7 , 6 , - 8 , 7 , - 8 , 8 , - 7 , 8 , 8 , 7 , 9 , 6 , 9 , 5 , 8 , 5 
, 5 , -4 , 5 , -4 , -4 , 5 , -4 , 5 , -5 , -4 , -5 , -4 , -6 , 5 , -6 , 5 , ZX—7 ,8 , ZX-7 
,B,ZX-4,5 ,ZX-4,5 ,ZX-1 , 8 , ZX-1,8, ZX+2,S, ZX+2,5,ZX+5,8, ZX 
•5 

350 DATA -1007,ZX-7,-4,ZX-7,-4,ZX—4,-7,ZX-4,-7,ZX-l, 
-4,ZX-1,-4,ZX+2,-7,ZX*2,-7,ZX*5,-4,ZX«-3,1500,1500 

360 ENDPROC 
370 
380 DEFPROCdatachaadiag 
390 DATA 1 0 0 3 , 9 , 3 , 1 0 , 2 , 1 0 , 2 , 1 1 , 1 , 1 1 , - 1 0 , 0 , - 1 0 , - 1 , - 9 , 

- 2 , - 8 , - 2 , 3 , 9 , 2 , 8 , 8 , 2 , 1 0 , 2 , 1 1 , 1 , 1 1 , 0 , 1 , - 1 0 , 0 , - 1 0 , - 1 , - 9 , 
- 1 , - 8 , 9 , 2 , 7 , 0 , 1 , 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 , - 5 , 1 , - 3 , 3 , - 5 , 5 , - 3 , 7 , - 1 , 5 
, 1 , 7 , - 1 , 9 , 1 0 0 8 , 1 , 1 0 , - 1 

400 DATA 8 , - 3 , 6 , - 1 , 4 , - 3 , 6 , - 5 , 4 . - 7 , 2 , - 5 , 0 , - 7 , 2 , - 9 , 1 5 0 
0,1500 

410 ENDPROC 
420 
430 DEFPROCdataturratvart 
440 DATA - 1 0 0 1 , - 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 
, 1 1 , 0 , 1 1 , 0 , 4 , 1 500 , 1500 

450 ENDPROC 
460 

470 DEFPROCdataturretdi ag 
480 DATA -1002 , -4 , -4 , -2 , -4 , -1 , -1 , -4 , -1 , -3 , -3 , -1 , -3 , 0 

, 0 , - 3 , 1 , - 3 , - 3 , 1 , - 3 , 2 , 2 , - 3 , 2 , - 2 , - 2 , 2 , - 2 , 3 , 3 , - 2 , 3 , - 1 , - i , 
3 , 0 , 3 , 3 , 0 , 3 , 1 , 1 , 3 , 2 , 3 , 3 , 2 , 9 , 8 , 8 , 9 , 3 , 3 , 3 , 4 , 7 , 8 , 1 5 0 0 , 1 5 0 
0 

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

- 2 , - 1 , - 3 , 0 , - 3 , 2 , - 1 , 2 , - 2 , 3 , - 1 , 3 , - 1 , 4 , 0 , 4 , 0 . 1 1 , 1 , 1 1 , 1 , 4 , 
2 , 4 , 2 , 2 , 3 , 3 , 3 , 2 , 4 , 2 , 4 , 0 , 2 , - 2 , 2 , - 1 , 3 , - 2 , 1 5 0 0 , 1 5 0 0 

530 ENDPROC 
540 

550 DEFPROCdataanturdlag " 
560 DATA - 1 0 0 2 , - 4 , - 4 , - 2 , - 4 , - 1 , - 1 , - 4 , - 1 , - 3 , 0 , - 2 , 0 , - 3 , 

2 , - 3 , 2 , - 2 , 3 , - 2 , 3 , 0 , 2 , 0 , 3 , 1 , 3 , 2 , 9 , 8 , 8 , 9 , 3 , 3 , 3 , 4 , 7 , 8 , 2 , 3 
, 0 . 3 , 0 , 2 , - 1 , 3 , - 2 , 3 , - 2 , 2 , - 3 , 2 , - 3 , 0 . - 2 , 0 , - 3 , - 1 , 1 5 0 0 , 1 5 0 0 

570 ENDPROC 
580 
590 DEFPROCdrawvart 
600 REPEAT.READ AX,BX«IF AX-1500 THEN GOTO 620 
610 PROCdraw 
620 UNTIL AX"1500j PROCatorej RESTORE XXiCL8«M0VE 0 , 0 
630 REPEAT.READ AX.BXi IF AX-1500 THEN GOTO 670 
640 IF AX>1000 THEN AX-AX-1000.CX-AX.AX-BX.BX-CX.AX-

AX* 1 000. PROCdraw. UNTIL FALSE 
650 IF AX<-1000 THEN AX-AX+1000.CX-AX.AX-BX.BX-CX.AX 

-AX-1000.PROCdraw.UNTIL FALSE 
660 CX-AX.AX-BX.BX-CX.PROCdraw 
670 UNTIL AX-1500.PROCatora.RESTORE XXiCLS.MOVE 0 , 0 
680 REPEAT.READ AX,BX«IF AX-1500 THEN GOTO 700 
690 AX-AX*-1.BX-BX«-1IPROCdraw 
700 UNTIL AX-1500.PROCatora.RESTORE XX.CLS.MOVE 0 , 0 
710 REPEAT.READ AX.BXfIF AX-1500 THEN GOTO 750 
720 IF AX>1000 THEN AX-AX-1000.CX-AX.AX-BX.BX-CX. AX-

66 YOUR COMPUTER. MAY 1985 o 



TANKS IS an arcade-stylc game for the BBC 

Micro with operating system OS 1.2. The 

program features machine-code, flicker-free, 

high-resolution graphics, with independent 

rotation of the tanks' turrets and chassis, 

music, animated lives and a high-resolution 

title page. 

To get the 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. Run Tanks-2 and a scries of 

rotations of tank's chassis, turrets and trees 

will appear on the screen followed by the 

message "Record then return". 

Start your tape recording straight after 

Tanks-1 and press Return. Finally, type in 

listing 3 and Save it as Tanks-3 after Tanks 

Data. To load the game 

CHAIN "TANKS-1" 

which will draw the title page and auto-

matically load the other sections. 

When the whole program has loaded, the 

instructions will be displayed. The object of 

the game is to destroy all enemy tanks — those 

with crosses on their turrets — by cleverly 

chasing and ambushing 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 automatically drives from the 

barracks, at the top right of the screen, to the 

centre of the screen ready for action, during 

which the music plays. At the end of the game 

the last score and the highest score are 

displayed. 

In writing the game the first problem was 

that, to obtain the necessary independence of 

rotation of a tank's chassis and turret, a tota.l 

of 128 3-by-3 character matrices had to be 

defined, or 1,152 characters, or 9,216 
numbers would have had to be typed in. This 

is obviously a massive waste of memory and 

would be very prone to error. 

The alternative was to separate the turret 

and chassis into different characters and 

overlay one of the eight different rotations of 

each on to the other. This can be done using 

the Basic function Or, which affects the bits of 

two numbers when written in binary such 

that: 

01010100 OR 00110101 =01110101 

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

any or both of the corresponding positions of 

the numbers then a 1 will appear in the corre-

sponding position in the answer. Only where 

there is an 0 in both of the corresponding 

positions of the numbers does an 0 appear in a 

corresponding position in the answer. Thus: 

8 OR 53 = 117 

Unfortunately, using Or is too slow to 

produce flicker-free graphics and so I wrote a 

machine-code subroutine which appears at 

line 1940 in listing 3. ORA is the equivalent 

function to Or in assembly language and takes 

the form: 

LDA (first number): 
ORA (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 running 

th(j program. 

Wittt the program altered to accept this 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 of the most important 

rotations of each shape entered from the 

keyboard — to create the remaining rotations 

and store them in the memory before the 

game begins. Listing 2 does this by reflecting 

the shapes in varying lines. 

With this entered and working correctly 

only six of 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 of the game, but 

do nor have the time to type it in, it is 

available from N Sheard, 2 Ashbrook Drive, 

Prestbury, Cheshire SK10 4BY, on cassette 

for £4 including P&P. 

(continued on next page) 

Listing 2 continued. 
AX»-l.BX-BX»-llAX-AX*l«0Oil'*Oe«r...|UNTlL 

730 IF AX<-lMO THIN AX-AX* I M i C W t i AX-OXi OX-CXi AX 
-AX—1•OX-OX*-Ii AX-AX-1 MO i F*OC«Jr 1 l*T 1L r «cOC 

7*0 CX-AXl AX—OX I rt-CXi AX—AX*-I1 »X-»X*-11 P M C f M 
730 UNTIL AX-lMMiPAOCatoraiCLOiCf««>AOC 
7 60 
770 DC*«>AOC*-aM>laa 
7BO (XSlHOVC 0.0 
799 AWATlAtAO AX, I I I IF AX-13O0 T I C OOTO 010 
6M PAOCdra* 
010 UNTIL AX-JSOOiPAOCatoraiAeaTQAE IXiCLS.NOVE 0,0 
979 AOPOAT.AEAO AX.Ml IF AX-IMO n«H OOTO »40 
939 AX-AX—liPfiOC^a-
840 UNTIL AX-ISOCiPAOCataraiACOTOAK xXiCLOiHOVt 9.9 
9Z9 A£P€AT|REA0 AX.OXiIF AX-ISM OOTO 070 
BfrO AX-AX«-llVX-OX«-lir*OC4r-a-
070 UNTIL AX»IMOiP«OCatoraiAft>TO«C IXiCLOtnOVf 0.0 
• M AKPCATi AKAD AX.OXlIF AX-I5M ' « N OOTO 199 
•tO DX-BX*-l|FAOC«fa-
• M UNTIL AX-l»OOi»*OCatoraiCLaieMO<>AOC 
*«0 
929 KFI'AOCtfr.« 
929 IF AX' -DM THEN AX-AX* 1000iNOvE AX*4, BX*41 OX-AX -

lOMiKNDfftOC 
«40 IF AX >999 TVCN AX-AX -10001 nOVT. AX*4 . 0X»4, AX-AX* I 

GAAW AX*«,»X«4iKNOAAOC 

•70 OCFAAOCatora 
999 f OA l>X-bfcAlO TO MA2F. TLOCX-TPXILOCXIACX* 11 NtXT 
999 Fan FX-t*»M TO 4MAF| *>L0CX-7AX«L0CX-L0CX*11 NEXT 

I FOR PX-h«C9tt TO V4CAr»7L0CX-7AXiL0CX-L0CX*liNe»T 
1010 ENDWKJC 
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(continued from previous page) 

Listing 3. 
10 fccn TANkB-3 b» N.MMO 
70 OH CWO» 00TO 30 
; o M I X - O 

5 0 r e e f 71 v e x ; 2 3 | 0 7 * 2 , 1 1 0 , C I 
6 0 P * O C k n » t ' U c t > o n » 
>o «ooc 41vdu 73io7e?loi0lei 
eo vou i«,i,0,o.e.o.vou 19.0.3,0,0.0 
®0 LlVCBX-4 

170 PAOCaacNanacooa 
1 . 0 C £ 9 T O A £ A P * O C d a l a 
1 7 0 

oora i u 
i«o PESTOAc.PROCdata 
130 *AOCacra»* 
: * 0 O X - T O . M X - 1 * 
> 7 0 T U A X - O . C M A O X - O . A O T X - L 
1 0 0 O I A X - O . T A A C K X - 2 I 9 U > N - 4 
1*0 p«cc«a.»* 
2 0 0 I R H M 3 W A M I - T V E - . A - C AND ' I M « B - O A V O 

> S C C M X - 6 C 0 A C X - I O C O . A E 9 T 0 A C . P A O C o a t a I C L O « G O T O 1 4 0 
7 1 9 G O T O 1 9 0 

J » 
1 3 0 O C P P A O C D R A -
7 4 0 A X - I A X - 7 2 I • I * O E A I » X - I » X « Y 3 I . I 4 O O » 
7 5 0 C X - L D X - 3 2 O > « < C X - O > . 4 3 O O 0 I 7 4 7 2 - T X MOO 7 3 * 
7 * 0 ' 4 7 4 - A X MOO 7 3 6 1 ' 4 7 3 - A X 0 1 V 2 3 4 
7 7 0 ^ 4 7 » - B X MOO 2 3 4 . 7 4 7 7 - B X D I V 2 3 6 
7 9 0 - » 4 7 2 - E X MOD 2 3 * . 7 4 7 3 - C X O I V 7 3 6 
7 * 0 C A C L C O N T R O L 

310 
320 OCrPAOCcnaek 
5M CX-<0X-32B>-<CX-8>«43®*a 
340 '472-CX MM 23*.7473-CX DIV 33* 
330 CALL chack 
3*0 CNOPAOC 
370 
390 ecrmaccia*r 
3»e cx-<Dx-j2O)«<cx-o>«4S0oe 
*M ->472-EX MOO 2S6a7473-ex DIV 23* 
410 CALL DUnt 
470 ENOPAOC 
4 30 
440 DCPPAOCdata 
4SO DATA 0.12,I.IS.2.14.3.13 
4*0 re* ZX-UNO TO 43007|MCA0 XX.7ZX-IX.NCIT 
470 DATA I*.70.17.23,10.22.1*.71 
•M FOA ZX-43010 TO 4301 7.ACAD XXi-ZX-KXtNCiT 
4*0 DATA 24.20.23.31,2*.30.27,2* 
MW rOA ZX-43030 TO 43027.ACAD XX« 7ZX«KXl»* XT 
310 DATA 0,134.1*2.99,166.144.12.96.709,O.102.739.4* 

.0 
378 MMX«44:00 
330 FOA XX*1 TO 24iACAD PXiAX-120 
340 CEPfAT.IF I AX AND PX) T«N 7MCMX-1 ELSE "̂ MX-O 
330 AX—AX DtV 2i"CMX-«CHX. JiUNTIL AX-OiNCiT «X 
3*0 VCC 23,224,03,170,03.3 70,03.170,83,370 
570 VOU 23,723.0.0.233,0.0.233.0,9 

300 V T « J 23,22*.0.0,0.24,24,0,0.0 
3*0 OATA I,1.0.0.10.2,2,73,I.5.4,4,10,2,2.3.1.I.0.0, 

10,2.33.4.1,1,0,0,10,2,33.27 
600 »0*t IX-13030 TO 43a4PaAEA0 XXa ?ZX-I*1NE» T 
*I0 AtPCATa 7143030* <INT <AM0<4> I —1> «0>-Oi LINT IL RSOII) 

». 2 
670 FOFT ZX.430A0 TO 4307Pa7ZX-OaNC«T 
630 CATA 13,6,13,4,13,6,21.12,2—,6,33,4,49,12.46,6.4 

1,4,33,4,21,12,33,6,13,12,13,6.13,6,13.4,21,12.7*.6.33 
,4,49,12,49,4,41.6,33,6,21.12.33.4,13.24.1 

440 LOCX-437O0aAEPCAT.n£AD AX.OXi 7LOCX-AXI 7<LOCX«1' • 
OXiLOCX-LOCX'2.UNTIL AX-I 

470 DtfPMXl*^. 
6D0 TA*C*X-TAAC.a»4a IF TRACXX-I4 TAACKX-2 
690 IF flOTX-1 SCNX-BUNX-I ELM OiXX-BLNX-l 
7eo IP euNx>3 AOTX-I 
710 IF 8LMX<3 ROTX-0 
720 IF LIVESX-I 00TO 74B 
730 AX-«7<43010̂ 1UNX>-72>-44B90i7474-AX MOD 23*.-»V73 

-AX DIV 7341 OX-<TAAOfX-72>•14000.7476-OX MOD 234."177. 
OX OIV 234. '490-L IVCBX. CALL l l . a . 

740 CX-0X.OX-MX 
730 O4*OX-CMA0X-UNKCV<-*7>|.<lNfcCv<-*OI> 
740 TLWX-TUAX- I IN*£V 1-4711 • < IHKtl I-90)> 
7 70 TL*X-TUAX-<|N*£V<-103>>.<1̂ EV<-|04> ) 
790 IF TVMX<0 TUAX-7 
790 I r TVjAX >7 TUAX-0 
ON I» CMASX<0 CHABX-7 
010 I» CMA6X>7 CHAflX-0 
920 AX-7<CMA9X*43«00> . BX-"> < TL*X*4S0 101 
030 'ILXX-CXaFlLVX-OX 
940 IF l»*tV<-99) AMD CMAOX-O DX-OX-I 
030 IF IMCKV !-••> AM) CMAOX-7 T*N CX-CX.I 
040 IF IM<CV<-991 AND CHAOX-4 TMCN DX-OX-) 
070 IF l«#<CV<-99i AND CHAOX-4 TMCN CX-CX-I 
000 VAAXX—CX. VAAVX—DX 
090 CX-*!HX.DX-FILVX 
• 00 PWOCcla*' 
410 CX-VAAIX.OX—VAAvx . 
920 PAOCcnvck 
930 IF 7479>0 CX-QXiDX-wx ELSE BX-CXlHX-OX 
940 PAOCcra-
930 IF I»*EY<-11 AND njHX MOO 2-0 TKN 90T0 960.Cl.8C 

940 FX-43O70. IF 7PX-0 00TO 900 
•70 FX-4.3074. IF tfX-0 00TO 900 IL«( CND*AOC 
900 7rx-li7irx*l>-TUAXi7<FX-2)-OX«li7IFX-3>-MX-I(XX-

FX. r*OC»o»11.CX-'<FX-2).DX-(FX•3>.AAOC»K»11c"mtk.0 
O-ND 0,-13,4.2 

990 IF 7470-0 7*X-0 
IM 
1 0 1 0 
1020 DCFAAOCxraan 
103e M(MX>64 209 
104S FOA YX-4 TO 29 OTE«» 3>F0>» IX-2 TO 33 8TEP 3i IF 7 

MEMX-I AX-32iOX-33.CX-XX>DX-VX.r«OC«'a~ 
IB30 MCMX-MOMX«I.NC«T KX.MCIT »X 
I06C FOA TO 20. FAINTTAO < vx,0> |CHA# (774) .NCKT 

1070 FOA AX-0 TO 79. MtlNTTAOtO.AXl|ChA4>2241|CH4«1224 
>.AA1NTTA0<30,AX>|CHI'(I224>|C>*«(2241 iHCIT 
1000 FOA AX-0 TO 30.AAINTTABIAX,3»CHA»I224>.NC*T 
1090 TOA AX-47COO TO 47FFF STEP 2. ->AX-03l " (AX* I) -170. 

NEXT 
HOC eoA AX-0 TO 2.FAINTTA0I24,AXI|CMA»(224>|C»««I224 

' |C^*<224i . NE ,T 
1110 "AlNTTAB<29,3)|CHA»<2»)|0««<273i|CMB»(223)lFA« 

NTTAB(0.30)|0««<2341,CHA»i224> 
1120 PAIATTAO13, 7> | "SCOAC-* I OCOACXtFAI VTTAO (3,1 > | "Ml • 

OCOAC-'lMIX 
1130 IF LlVtSX-4 OOTOI 130 
1140 CX-29.FCA VAAX-0 TO LIVCOX-l,AX-2.0X-10.CX-20.VA 

AX-3.DX-0.PAOCcIm*r.»«IT 
1130 IF LIVCOX-l ENOAAOC 
1140 CX-29.F0R VAAX-0 TO CIVC0X-2.AX-2.BX-10.CX-29-VA 

AX-3.DX-O.PA0C«'4~.NCXT 
1170 

1190 OCFPAOC«n4«ytanko 
1200 FOA 2X-43030 TO 4304F OTC O 
1210 CMlX-7(2X«4».CWX-?<ZX-7t 
1220 IF 7ZX-0 NCXT IX.CND*«OC 
1230 FAOC«aarcr< 
1740 CX—CNXX,DX-CNVX 
1230 PAOCcIa*' 
1260 IF 71ZX*4>< >10 DOTO 1310 
>270 IF 7IZX*2)-0 TMCN DX-OX-I 
17M IF '><ZX-2)-7 Tf«N CX-CX.I 
1790 IF ?<ZX-2I -4 T>CN OX-DX-I 
> 300 IP *> C ZX-21 —6 THEN CX-CX-1 
1310 FAOCchacki IF ->1,79-0 '< ZX*4> -CX. 7 C ZX»7>»DX ClK C 

X-CNIX.OX-CNVXI 7(IX»•)-CX.f(ZX-7»-DX 
1320 AX-7<i30M-7<zX-2> li0X-7i43O7O*7<ZX«3)> 
1330 PAOCd-a-
1340 ->470-0 
1330 AX-l<INT(HM>l3>>-|l-4l»i.3««0 
> 3*0 IF 7<ZX»3> MOO 2-0 AKO AND AND(»>>.2 ">AX-l 

|7<AX«1I-7<IX.3>t?(AX»2)-7<ZX«fl•li?<AX«3)-7CZX*7).l.r 
X-ZX. ZX-AX.PACC«sv*ah*l 1 .PAOCaova«n»l I . ZX-FXiCX-"MAX'2 
HDX-7<AX-31iPROCahalIchaekiSOUNO 0,-13,4,2 
1370 >F 7479—> 7AX-0 
1390 NCIT ZX.tNOPROC 
1 3** 
140» DCPPAOCMarcn 
>410 7«ZX-3)-7<ZX«2l •«M-4 
>420 IF i(ZX«4>-!0 ANO (CNIX-21 MOO 3-0 AND (CMTX-II 

MOO 3-0 TH«N PAOCdlracClon 
1430 IF 7lZX*4>>10 7<ZX*2I-7(ZX«2>->|7(ZX-3I-7IZX«3>-

tl7(ZX*4>-7<ZX«4>-l 
1440 I* 7<ZX<4I<10 7(ZX-2>-7(ZX-2)-li7<ZX-3>-7(ZX-3l-

1.7<ZX«4I--'1ZX»41-1 
143« IF -'IZX»4)-0 OA 7CZX-4) —100 7<ZX-4I-10 
>460 IF 7<ZX-31>230 7IZX-3I-7 
>470 IF 7<ZX-31>7 7<ZX-3>-7<ZX-3>-0 
>400 IF 71ZX-2> >230 7<ZX-2)-7 
1490 IF 71JX»2)>7 7<ZX*2l-0 
S300 CNCAAOC 
1310 
>320 DCFPAOCairactI on 

>330 CX-CN>X(OX-CNrX>CX- I0X-320I • (CX-9> «L%»!Oi -47C-EX 
MOD 23*. -*470-CX DIV 234 
1340 CFLCL tarvkc^ack. VAAX—7470 
IIM IF VAAX-O.CNOPAOC 
1360 IF VAAX> 1 OOTO 139* 
>370 IF VAAX-l•01AX--1.ACPCAT.DIAX-OIAX*I.IF 01HX-4 T 

MCN ENOTACC 
ISOOUNTIt 7(0mx*L3D3O) - I >PAOCnâ darac11CNOAAOC 
1390 AX-7«ZX<2>*4.IF AX>7 AX-AX-0 
1600 7.43«30-<AX/2>>-0 
1410 AX-INT (AND ( 4) L-VJW'i IF 7<AX)-L OIWX-I AX-430341 I 

PAOCnawd 1 rac( .CNOAAOC CLOC OOTO!4tO 

1420 
1430 
1640 
1630 
1660 
>470 
1690 
1490 
>700 
1710 
>720 
1730 
>740 
>730 
1760 
1770 
1700 
1790 

>0)0 
1020 

D£FP«oc«awSiract 
AX-7CZX.2I/2 
IF AX-OIAX-2 OA DI AX-AX-2 -MZX'41 -4.ENO»AOC 
IF AX—3 AM) OIAX-O 7<ZX*4I-102.INOPAOC 
IF AX-O AM) DIAX-3 7<ZX*4l-2,ENDOA0C 
IF AX-DIAX>0 7«ZX.4)-2.CN6*A0C 
IF AX-DIAX<0 7<ZX.4.-102.CNOPAOC 

DCrPAOCgaM 
TIMC-0 
PAOCâ all 

PAOCtanfc 
• 11 

all 
PROCaoaaytanka 
AEPEAT LHTIL TI"C>3S 
PA I NT T AO (3,2 > | " OCOAC-" | OCOACX 
IF OCOACXWIX MIX-OCOACX 

1NTTAO 13,1>|"HI-OCOAC—"§ MIX 

1030 
1940 OCFPAOCaacmnacoda 
1970 FOA paaa-0 TO 2 STEP 2 
1900 PX-43100 
>990 ( 
1900 OPT paaa 
1910 .AOva 
>920 LOV afclO 
>930 .looc 
1940 0CV.L0A<4701,V,0AA<4721,Y,0TA<4721,V|CPV*0|*NC 1 

OOO.ATO 

1930 
1960 .control 
1970 LOA 474,OTA 470.LDA 473.OTA 471,JSA nova.uCA 476 

.OTA 470.1. DA 477iOTA 471, J9A ao.a.LOA 474.CLC. ADC a6IO 

.BTA 474,LOA 473.ADC •IO.OTA 473.I.0A 474.IXC.ADC aklO. 
S-A 474.LOA 477,ACC aiO.OTA 477.LDA 472.CLC.ADC ano.S 
TA 472 
1*00 LDA 4731ACC *41,0TA 473 
>990 LDA 474. OTA 470.L0A 473,0TA 47|,J0>> aava.LDA 474 

.OTA 470.LOA 477,BTA 47I.JBA iwvaiLDA 474,CLC.A0C a4l0 
•OTA 474.L0A 4 73.ADC B40.«TA 473.LDA 474.CLC.ADC *4I0. 
OTA 474.LO* 477,AOC 040.OTA 477,LOA 472.CLC.A0C *440.0 
TA 472 
2000 LOA 473.ADC a41.OTA 473.L0A 474.9TA 470.LDA 473. 

STA 4 71. JOA «o. .uM 47a. BTA 470.L0A 477.OTA 471.JSA n 
Ova.ATS 
2 0 1 0 

7070 .blank 
2030 LDI »4? 
2040 .count 
7030 LOV a418 
2060 .b_l oop 
3070 OCY.LOA a40.OTA <4721.V.CAY «4«.BNC b loop.OCl.C 

P» 440. BCO a. i f . LDA 4,72ICLC.ADC 4440. Of A 472.L0A 473.A 
DC a4l. OTA 473. count 
2000 .a-111 ATE 
7090 
2 I M .enact 
2110 LDX 943 
2120 .c.count 
2130 LDV *410 
3140 .c.loop 
2130 0KV.L0A <472.,v.ONE «oundiCAV 

• CP' a40. BCO <_a»lt.LDA 472.CLC.ADC 
73.AOC *41,0TA 473.JMP c.count 
2160 .C^a>lt.LDA 940.OTA 470.ATO 
2170 .'OundiLO* •41,OTA 470.ATO 

2190 
2190 
7200 
2 2 1 0 
2220 

DA #40 
2230 
2240 
2230 
22*0 
2270 
2290 
229* 

470.0! 

>BNC c_loop.DC> 
9.BTA 472.LDA 4 

. anal 1 enact 
LOV *49 
• a_l oop 
DtV.LOA (472),V.BNE ..<<wnB.CPY 640.BNC a loopiL 
.OTA 470.AT6 
.a_<ound(LDA Ml. OTA 470. ATO 

LDX a730iLOA 9409.JBA 4'rr4iBT« 470.ATS 

.tankcM^k 
LOA AO.OTA 470.LOA 47C.BCC.B0C «4C0.STA 472.LOA 
C »43.8TA 473.JOA chack.JOA block.LDA 47E.0TA 43 

B3« 
2300 LDA 47ClSEC.BBC 44I0.0TA 472.LOA 470.00C •40.OTA 
473.JBA c**ckiJB» blockiLDA 47C.BTA 4SOS3 

2310 LDA 47C.CLC.ADC a4C0.6JA 472it.0A 47D.ADC »4J.|T» 
473.J0A cM«ck.JBA block.LDA 47C.0TA 43037 
7320 LDA 47C.CLC.AOC 0410.0TA 472,LOA 470.*0C IMi|T. 
473, JBA cnack . JOB blockiLOA 47C.0TA 4M3XATB 
2330 
2340 .b>ock 
2330 LOA 47B.BC0 nougAtiLOA »40.0TA 47C.ATB 
2360 .nou«f>t.LOA ABliBTA 47C.LDI 47B.INi.0Ti 470i»T« 

2370 

2430 
7460 ,tl«a* 
2470 LOA 474,OTA 47C.LDA 473.OTA 470.LDA 474.BTA 47(i 

LDA 477,OTA 47F 
7400 LDA • 4CO.OTA 477.LDA P430.0TA 473.J0A Olank.LC* 

•4C0.0TA 472. LDA *430.0TA 473. JSA control.LOA 4TC.SU 
474.LDA 47D.0TA 473.LDA 47C.0TA 474.LDA 47F.BTA 477 
24*0 LDA 400.CMP «2.B«a nollvaa.LDA aO.STA 477.LSA »i 

39jOTA 473.JBA blank.LDA aO.STA 472.LOA 9439.0TA 4734.' 
BA control lATB 
2300 .fkol > vaa.ATO 
2310 } 
7320 NCXT 

2700 IF 0X<-?<ZX»2> AM) 0X-2>-7<ZX-2> AND HX<-7<ZX»3I 
AM) HX-2>—7IZX-3) CX-OX.DX-HX.PAOCa'plcalon.BOTO 1IB 
2710 CX-7<ZX-21 «0X-71 ZX»3>. PAOCanal lciack . IP ->470-l 7 

ZX-O. NEXT, CNOPAOC 
2720 PAINTTA0<7<ZX-2I ,7<ZX-3l 110*»*<726) .NCXT.CNDPACC 
2730 
2740 DCFPAOCâ al lc*v«ck 
2730 «X-<DX-370I-(CX-01 >43000. 7472-CX MOD 234. 7473-CX 
DIV 234.CACL anal leMatk. CM)PAOC 
2760 
2770 OCFPAOCaovaanal I 
2790 7470-ZX MOO 236.7471-ZX OIV 236.CALL«vaana>> 

2020 ACS* OAS 7040 
7030 IF LIVEBX-I THEN PAINTTAb< 13. I*> l "OAMC OvtA".TI« 

C-O.ACPCAT LP»T|L TIM>300.00T030 CLOC CL0.PAOC*craa-.l 
"IVCOX-L IVCSX-1 

2040 DATA 3,29.13,6,29,13.4,20.13,4.27,13,4,24,13,3,1 
4,13,4,24,14,4,24,13,4,24,16,3,24,I*.a.24,16,7,70,14,• 
.20,14 
3930 L0CX-437M 
7940 FOA DX-0 TO 12. CX-29. AX-2. 0X-I9. PAOCdra.. TtMC-O. 

AtPCAT.CALL buH,n IP747B>4 ANO 7LOCXOI 90LKO «,-l»,7 
LOCX,7<LOCX«I JiBOONO 1 ,0,0,2.LOCX-LOCX.2.UNTIL T|ft>37 
• PROCcIaaritflT C L S C UNTIL TI ME>37.P«OCeIaar.NCXT 
3070 POA ZX-l TO ll.AEAS AX.CX.OXi OX-7 <434I0*AXI IAX-7 

<43000,AX. iPA0C«ra>.TlMC-0.ACPCAT,C4CL bu< far . IP747|>4' 
«M> 7L0CXOI OOLKD l,-l3.7LOCX,7«.oeX-l>lBOUND I .0.0. 

2«LOCX-LOCX-2lL»*TlL T IMC >37. PAOCc 1 a.-. H*« T CL»C IWTIl 
T IMC >37. PAOCc 1 aar .MXT 
2000 FOA CX—24 TO 21 BTEP -I. DX-14. AX-3. BX-|9.PA0Cdr* 
T1ME-0. AEPCAT a CALL 3ul « ar . 11747B >4 AND TLOCXOI BOtF" 

0 1,-13, TLOCX.->aOCX-l> .OOUND l,9.0,2aLOCX-LOCX>2.UHTt 
L Til* >*OaPAOCclaar-aNCxT ELBE UNTIL TIMC>40. PAOCclaa'i 
NEXT 
7990 fOA ZX-l TO 2 a *CAO AX,CX,DXa 0X--> <4SOlO«AX) a AX-* < 

430ee*AX>iPA0Cara-aTIMK-B.REPCAraCACL bu««ar . IF->47B>4 
AM) TtOCXOI BOLP*> 1,-13.7L0CX,7(L0CX-I>.BOUND 1,0.0.2 
• LOCX-LOCX-2.UNTIL TIMC>40.PAOCc 1 aar ahCiT CLSC UNTIL T 
IMC>40.PAOCcla*raMir 

7940 IF 0X<-7<IX-2) AND aX-J>7IZX*2) AM) NX<-7<ZX»3» 
AND H%-3>7 IZX-31 • GOTO 2930 ELOC PAINTTAB «7< ZX«2) I ZX» 
3) 11 " " 

2940 FOA LX-43030 TO 4304P BTCP 0. IF 7<LX*4X-7<ZX-2> 
AND 7 <LX«6) -2>-7<ZX-2) AND 7lLX-7X-7<ZX»3> AND 7<LX« 

7)-2>-7<ZX-3l AM) 7VX-I CX-7<LX-4) .0X-7<LX-7I aPAOCa.pl 
oaioniBC0tCX-0C0ACX.IMl7LX-0.7ZXHI.NCir LX. NCXT ZX CL 
M NCIT LX 
2970 CX-7 < ZX«2)a 0X-7 <;x>3).PAOCanallcnack.IP 7470-1 7 

ZX-OaNCXT.CM)AAOC 
2900 IF 7ZX-I PA1NTTA0(7<ZX*2> ,7(ZX-3M|CMA«<226i.NC> 

TaCNDPAOC 

3040 PA I NTT AO < 3, 7 > | C>«* < 1301 | • OCOAt- • | SCOACXI PA I NTT AO 
C23,7>|"Ml-KOAt-"|HIX 
3030 PAINTTAB < 11 a 10) |CHA« <131) |CHA«<14! >f - INSTAUCTIOX 

9 " I PA I NT T AB C11,11 > | OM • (131 > | CHA« < 14111 * I NOT AUCT1ONS " a 
PAINTTAB < 11,12) |CMA*< 13*1 |CHA« 114*. ,• a aaaaa' 
3960 PRINTTAdB<Ot 14) |OA4< 134) | "^jlda Wjt tank uainga 

3070 PA1NTTAO<0,IO)|0«*<134)|--Z -AOTATC CMAOOIO LtF 
T.".PAINTTAB<0,17>|C><A«<I34I|. I -AOTATC CXAOBIB AI»lT 
• " iPAINTTAO <0,10) |CXA« < 134) | " '. -AOTATC TLWACT LCFT. "a 
PAlNTTABiO,l*)|C>*»<l34)|. / -AOTATC TUAMT AI»«T.> 
3MO PAINTTAOI0.20)|0«»<I34),->4a<.aca barl -ACCCLCAA 

TC.".PAINTTAB<B,2I)|Cn«»<134)|- ' <ani«t>°-FIAC." 
30»0 PAINTTA9<4,23)|CHRa<|36>|Cm*<l3l)|ChM«<l37)|0«l 

• 113211 "PAEBS ANY KEY TO OTAflT -|OAII|3*l 
3lOO X13,I 
3110 TIME-O.ACPEAT LAfTlL TIME>lM.OHICTaBCOAEX-BaCNOP 
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I ff! Make more things happen with Memoco. 

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 oer volt D.C. 10.000 Ohms 
per von AC. 4.25" Colour coded mirrored 
display giv»ng accurate reading without 
parellex error 

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

£129.95 
. £49.00 
£79.00 
£49.00 

Normal Prce £27.00 
Our Price £15.45 

200 in 1 Electronic Lab Kit 
Includes aM parts to mako POO projects such as 
Radio R*nDetecto' BurRis* Als»m Covers 
projects using Transistors Integrated Circuits 
Seven segment displays. Lghi Senstive circuits 
and many more. All composite bo" into fitted 
wrtease wtth caver. Comprehensive manual 
Completely safe 

N o r m a i P r c e r ^ O £ 2 4 . 9 5 

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 V * - 4 * i v DC Motors 
Stall Current 300mA 

Joystick £9.50 

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

MM 204 
3 drstribution strips with 300 tie 
points. 
2 terminal strips with 1260 tie 
points. 
3 terminal posts. 

Dimensions: 
Length o/a: . 
Dia: 

Price £21.00 

Shaft length: 
Shaft dia: _ 

45mm 
24mm 

_ 5mm 
_ 2mm 

Price £1.50 each or 
10 for £12.50 

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

Price £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 

Plugs 
Please state whether 
straight or right angle 

Each +VAT 
IDCP10 way £1 .00 £1.15 

l O C P M w a y £ 1 . 0 4 £ 1 . 2 0 

IDCP 16 way £1 ,09 £1 .2 5 
lDCP20way £ 1 2 2 £ 1 4 0 

IDCP 26 way £1 .52 £1 . 7 5 

IDCP 34 way £ 1 7 8 £ 2 0 5 

IDCP 40 way £1.91 £2.20 
IDCP 50 way £2.13 £2.45 
Ejectinc Locking Arm* 20p 
per plug inc. VAT. 

Ribbon Cable 
(Grey) 

10 way 

14 way 

16 way 

20 way 
24 way 

26 way 

34 way 

40 way 

50 way 

60 way 
64 way 

Per root 
£0.13 
£0.18 
£ 0 2 1 
£0 26 
£031 
£0 34 
£0 44 
£0.52 
£0 65 
£0 78 
£0.83 

• VAT 
£015 
£021 
£0.24 
£0.30 
£0.36 
£0 39 
£0.51 
£0.60 
£0 75 
£0.90 
£0.96 

IDC 10 way 

IDC 14 way 

IDC 16 way 

IDC 20 way 

IDC 26 way 

IDC 34 way 

IDC 40 way 

IDC 50 way 

DIL Switches 
Single Pole Single Throw 

Each + VAT 

£3.00 £3.45 
£3 47 £3 99 

EMOCO 
ALL PRICES INCLUDE VAT. FOR 

FOR INFORMATION ONLY 
ORDERS UNDER £5 ADD £1.00 POSTAGE AND PACKAGING. 
PLEASE SUPPLY S.A.E. TRADE ENQUIRIES WELCOME 

15 WINDSOR STREET 
MELTON MOWBRAY, LEICS 
TELEPHONE (0664) 63544 



O R I C A N D S INCLAIR 
C O M P U T E RS 

Ortc 1 computer 4&K £75 (£72) £82 Orte Almos 
compute *$K £121 (C1D3I £H8 Sinclair pocket 
TV £113(£I05)£115 Sinclair QL Computer £406 
IE385I £410. OL Floppy dltc interface £154 
IE 1381 £148 Sinclair Spocirum Plus Computer 
48K £131 (£1311 £153 Kit to upgrade the 
Spectrum to Spectrum Plus £30 (£30) £40 
Mlcrodrrre £41 (£50) £60 RS232 interface 1 £51 
(£80) £60 Special offer: - Microdnve + 
Interface 1 • 4 cartridges £102 (£100) £120 
Blank rrwcrodrive cartridges £250 (13) £4 
Spectrum rloppy disc Interface (Se« Cumana 
d'SC section for suitable disc dmres) £102 (£92) 
£112 Fut*' FOS Keyboard for spectrum £25 
(t25) C35 Interface 2 £20.45 (£20) £24 32K 
memory uporedo kil for 16K apoctrum (issue 2 
and 3 only) £31 (£28) £30. Spectrum Centronics 
printer interface £46 (£42) £47. ZX printer has 
been replaced Oy the Alph»com 32 £71 (£69) £82 
5 printer rolls (State) whether Sinclair or 
Alphacom) £13 |£16) £21 ZX81 computor £36 
i£35) £45 16K ram packs for 2X81 £28 (£25) £30 

C O M M O D O R E C O M P U T E R S 
Commodore Cl6Star1er Pack £145 (£1421 £162. 
Commodore Pius>4 £156 (£159) £179 
Commodore 64 £222 (£215) £235 Convenor to 
allow mol ordinary mono ca»s4lto recorders to 
bo uteo with the V>c 20 and the Commodore 64 
£9.78 (COCtl Commodore cassette recorder 
£43 (£44) £50. Printer interfaces for V»c 20 and 
the Commodore 64 - Centronics £45 (£41) £46. 
RS232 £45 (£41) £46 Disc drive £233i£209) £234 
1520 pr»n!«rfp»ot1er £99 l£96l £111 MPS801 
Printer £235 (£23X11 £245 

data recorder £37 (£37) £47. Atari d«ac dn-.e £205 
(£189) £209 Atari 1020 pnnter £102 (£99) £115 
Enterprise 64 computer £261 (£236) £256 MSX 
OoWstaf computor £203 (£193) £213 

A C O R N C O M P U T E RS 
Acorn Electron £119 (£119) £139 OBC Model B 
£354 (£343> £383. BBC MoOel B with disc 
Interlace £474 |£46l> £491 Coioui monitor £228 
(£228) £268 Kenda double density disk Interface 
systom £149 (£131) £141. See below forsultlOte 
disc drives 

CUMANA DISC DRIVES 
To su't d-sc interfaces of Sinclair OL. Spectrum, 
and BBC B Single:-- 401 rack single sided£169 
(£163) £163. 40tr double Sldod £175 (£168) £188. 
80tr ds £225 l£209) £229. Dual - 40lr ss £299 
(£280) £320. 40lr ds £331 (£325) £365 OCA' ds 
£420 (£390) £430 

PR INTERS 

Brother MRS £162 (£1*6) £170 Shinwa CTI 
CPA80 - Ceniron.cs parallel version £237 
(£228) £258. RS232 version £257 (£248) £378. 
Cannon PWIOUOA £382 (£344)£374 Epson RX60 
£277 (£251) £282 Epson RX80F/T £314 (£286) 
£316. Epson FX80 £339 (E29& £328 Combined 
matrix printers and electric typewnters.-
Brother EP22 £163 (£1561 1176 Broiner EP44 
£258 (£235) £260 Interlaces 10 run the above 
printers from Vic and the Commodore 64 £45 
(£41) £46 

COMPUTER REPAIRS 
We Offer a world wide ropalr s»rv>c« Wnte lor a 
quotation 

AMSTRAD, ATARI. 
ENTERPRISE A N D MSX 
C O M P U T E RS 
Amstrad Colour Computer £368 (£348? £388 
Amstr*9 Green Computer £248 (£247) £287 
Atan 800XL computer £135 (£135) £150 Atari 

SWANLEY ELECTRONICS 
The Computer Export Specialists 

Dept YC, 32 Goidsel Rd.. Swanley, Kent BR8 8EZ, 
England 

Tel: SWANLEY (0322) 64851 
Othcai orders welcome UK prices are shown tlral and inctvde post and VAT. The second price In 
brackets ts tor export customers in Europe and includes insured airmail postaQe The third price is 1or 
export customers outside Europe (including Australia etcI and includes insured airmail posugt? 
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KEYS TO THE QL 
Tim Hor tne l l , the wo r l d ' s best-sel l ing 

au tho r of books on the Sinclair 
computers, has tu rned his a t tent ion to the 
Q L to p roduce three ma jo r works. 

T I M HARTNELL'S Q L H A N D B O O K 
takes you, e lement by e lement , th rough 
SuperBASIC, w i th each c o m m a n d 
i l lustrated wi th a demonst ra t ion p r o g r a m so you ' l l bu i ld up a 
wor thwh i le l ib ra ry o f games a n d uti l i ty p rog rams as you go. 
Includes a mach ine-code mult i - tasking c lock, a small-scale 
FORTH interpreter (so you can learn FORTH on your QL 
w i thout buy ing the l anguage) , a n d a rout ine to def ine your 
o w n characters. £ 7 . 9 5 (ISBN 0 9 4 7 6 9 5 19 2) 

T I M HARTNELL'S Q L G A M E S C O M P E N D I U M gives you o 
generous selection of arcade, s imulat ion a n d adventure 
games. Comes comple te w i th a chapter wh ich shows you how to 
create mov ing graphics on the Q L . £ 5 . 9 5 (ISBN 0 947695 04 4) 

EXPLORING ARTIFICIAL INTELLIGENCE O N YOUR 
SINCLAIR Q L . Study the fasc inat ing w o r l d o f Ar t i f ic ia l 
Intel l igence, as you demonst ra te many of its impor tan t 
pr inciples w i th the SuperBASIC p rograms in this book . The 
Bookseller ca l led this w o r k ' ' the best book on A l I have ever 
seen". £6 .95 (ISBN 0 9 4 7 6 9 5 18 4) 

Ava i lab le f rom g o o d book a n d compu te r shops, — 

o r (post free) f r om: 
Interface Pub l i ca t ions L t d . , D e p t . Q T Y C , 
9/11 K e n s i n g t o n High Street, London W 8 5 N P 

(UKTrade : W H S Distr ibutors) 

0nterftace 
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As R E G U L A R 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 arc they better? Typing in 

those programs, mostly consisting of 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 cent 

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 of 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 of 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 thus break into the program. To prevent 

this add line: 

2 POKE 45. 240: POKE 46. 26: POKE 788, 
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• : z p re --N-
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30059 
The "ex loader. ,ne hex loader. , K » , c 0 t E 

I I » r H S v . ^ . . . ... 

! ! • ' 

* ™ P t o s t o p 

Listing 1. ^-2404.012509 = I f * 
H I S ! 8 5 a s i i i c W « e o * 166 

2 3 3 1 2 
2 3 3 2 0 : 
2 3 3 2 8 : 
2 3 3 3 D 
2 3 3 4 . 4 . 
2 3 3 5 2 
2 3 3 6 0 
2 3 3 6 8 : 
2 3 3 7 6 : 
2 3 3 3 4 . 
2 3 3 9 2 
2 3 4 . 0 0 
2 3 4 . 0 8 
2 3 4 - 1 6 
2 3 4 2 4 
2 3 4 3 2 
234-4 . 0 
2 3 4 - 4 5 
234-5*5 

m iPnti 

S N A K E S A U V E is a 1 0 0 p e r c c n t m a c h i n e - c o d e 

game for any Spcctrum which just fills all the 

memory available to the 16K machine. It 

features: 

• 4 8 locations, which you are free to 
move between and around, and each 
of which is named. 

•Cho i ce of control by Kempston-type 
joystick, cursor type, Interface II or 
redefinable keyboard. 

•Ti t le screen with music, scrolling 

instructions and display of 
•High-score table. 
•Annoying addictiveness that makes 

you unable to stop playing! 
The object of the game is to guide Kahn the 

snake around a house and its grounds to find 
and collect nine eggs which he has lost. It is 

2 3 4 6 4 - : 
2 3 A 7 2 
2 3 4 - 6 0 
2 3 4 - 8 8 
2 3 4 - 9 6 
2 3 5 0 4 
2 3 5 1 2 
2 3 5 2 0 : 
2 3 5 2 8 
2 3 5 3 6 : 
2 3 5 4 4 - O 0 0 O 0 0 O 0 O 0 0 0 0 

totally non-violent — your poor snake is 

absolutely defenceless — which doesn't matter 

as there is nothing else about. The worst thing 

that can happen to Kahn is either bumping 

into an object, which results, in a nasty head-

ache, or tying himself in knots. Despite Kahn 

being the only character that moves, the game 

is still frustratingly difficult. 

On a blank cassette, save the loader 

program. This will load in the final code: 

SAVE "SNAKES IP'LINE 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. 

Now Run the hexloader, type in the code 

from listing 1, and save the resultant code on 

the cassette with the loader, using: 

SAVE "PRBF" CODE 23296,256 

Run the hex loader again, and this time 

enter data from listing 2. Once finished, type: 

SAVE "CODE ir'CODE 28384.4384 

This code should not be saved on the final 

cassette. 

Repeat this exactly, except type in code 

from listing 3. It may be saved temporarily 

with the same save instruction as before. 

When you have typed in this code, type: 

CLEAR 23833: NEW and then 

CLEAR 23999: LOAD""CODE 2400 

Load in the code from listing 2. Save the 

whole code on the finished cassette of the 

game, after the PRBF file, with: 

SAVE "TOTAL"CODE 24000.8768 

Summon up enough courage to try out the 

game — type Load"" and cross your fingers. 

I f the game does not work perfectly first time, 

the most likely mistake that could have been 

made is that of 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. The only solution, 

short of starting again from scratch, is to list 

the program from the hexloader, by loading in 

relevant sections of code. As a guideline — if 

the program when tested crashes straight 

away, the error is likely to be within the code 

typed in from listing 2. 

Listing 2. 

aezvi 
2 * 4 0 0 

23414 
2 8 4 a * 
2 6 4 * 2 

2 8 * 8 * 
25472 
23450 

a a s a * 
26512 
*essc 
259 ac 

2 e s « t 
25332 

2 : 5 6 : 
285-4 
2854 * 
25552 
25400 
21605 
23615 
28624 
254 32 
25640 
2 S i i ! 
i j e « f 
25684 
2e672 
28660 
2 = 633 
2ee *e 
25-01 

28-20 
2 8 - 2 ! 
2 5736 
28744 
28-52 
2 = - i C 
28-88 
28776 
28784 
28-52 
288CC 
28805 
2 8 8 1 6 
28824 
28332 
2884C 
28 *48 
28858 

!344 

f « a ? 2 

C3CO0-6*eEOSlEOe x . 
5 i : 414CCC '06*A-42 s - -
C60A14CC'C'06A464i a 3 51 
10r2l4CC-C'C6ft-C4i « 993 
: : o : 2 o e 4 i c o e o 4 o s • 353 
. *45- : : . 0 i j eA4 i06 , "3 « 795 
: i : ; r - : c r c s « A 2 0 f » n -
: : . c s e : s c c - 4 e - 4 0 8 • « i i 
: » i c c : - 2 - 4 0 6 0 3 2 8 « 4 ! ? 
a i o 8 e « S 4 i e o 9 c o e « • 454 
4 F 2 1 0 3 1 6 5 4 1 E 0 9 C C « 5 0 2 
6 A 6 P 3 E 0 6 3 2 » - ® e c : = - 5 8 
:2-40ftl-3ftCC-c56E * -06 

4 8 - 4 i 7 C 0 1 7 « 4 8 4 
0 5 0 5 2 : 2 0 = 9 3 5 0 0 - : = 3<te 
: 4 i . 0 i i » i 0 0 i 2 A i 0 F S « 671 
-9C0EB71210-0 : 54 > 84 ? 
:EOC-:c6046F©6O= * 451 
-C838-25EBC:.C08V5 a 1145 
4C-021CCDC06A4&02 • 7 0 " 
ICCC'C'08 •S4 8 0 2 1 M 5 • 671 
10EBEB7CC6096*62 • 1043 
"B0600C4C 8 0 3 2 0 * 8 • 633 
.E06:-2--5E3E-EC0 * 765 
C-B-03C :DCB702E7P = 111 " 
: : : B - ^ : O - C O E O 2 2 : = 352 
624:3E51CC-C-8-010 = 35C 
* 52C0020 "30E0S3E s 65-
4 4 j 2 « - 5 8 - « D 6 0 7 8 1 1 848 
8--E45CCCB70433E • 9 0 : 
4 ; cC 'DB7e i0F52C0 : « « 3 ? 

20EA2E6932A7587A • 663 
: 6 0 6 5 7 ; B 7 C 6 2 * 3 0 4 • 663 
:&DB-010FB2Cf£7D • 1226 
; E 4 D 2 S * i : 9 1 1 5 9 - 0 » 839 
2E0" , 0606260422A5 = 3 1 8 
38C5CD3366C12C10 = 355 
"22E0-32A7SBO6OS . 631 
5E04i61-3E4«CC-0B x 6 6 3 
"03E41CDCE702C10 . 6 3 5 
F106032616C522A5 « 710 
5BCO 3 3 6 6 C12C3E12 « 7 6 6 
806710P12E0E0608 • 562 
C5261322A95BCC33 • 304 
66C12C10F3CDEB71 • 1103 
C O 32-40 3 0 3222161 • 541 
58061636002C10*8 . 481 
C9000F434E4E4E4E » 595 
C4415*0E5F©EC*OO * 636 
2*4 iOO2E2£0E2EOE = 273 
002*C*5B5C 5C5050 = 717 
0C00022E4 1414242 1 530 
O*OE*iOE0EC2O0OA s 480 
2830306936303130 » 538 
2 I B 5 0 0 0 3 2 2 2 3 2 3 2 4 . 37^ 
242323A500050E0E « 305 
-?-£-C'7FP90E7E54 • 971 
54545454*FOE 1754 • 712 
5454545A57©E1754 » 603 
54545454970E-054 x 70-
5 4 5 4 5 4 5 4 * B 0 E i 7 5 4 X 756 
54545454C1475454 • 763 

2 8 5 3 0 5 4 5 4 5 4 7 C C 1 4 3 4 E 4 E 
2 33S3 4 E 4 E C 4 F 5 D 5 C 5 2 2 A 9 
2 6 8 9 6 5 B C C 1 0 6 7 C 1 D 1 F 1 C 9 
2 S 9 0 4 2 E 4 4 3 2 A " , 5 B 0 E 0 4 i e 
2 3 5 1 2 O 6 7 9 1 7 E 6 0 2 C 5 O 3 S 7 
2 3 9 2 0 0 6 0 6 C D D 7 6 A 0 F 9 1 1 4 
2 3 9 2 3 . 1 4 1 0 F 7 7 A E 6 0 7 5 7 1 C 
2 3 9 3 5 0 6 0 6 C C - D 7 e A 1 0 9 2 1 4 
2 8 9 4 4 1410F 7 1 C 1 C 1 C 0 0 2 0 
2 6 9 5 2 D 8 3 A A F 5 6 F E 1 3 C 0 1 1 
2 6 9 6 0 1 7 0 0 C C D 0 6 A 1 3 0 4 C 9 
2 3 9 6 6 C 9 3 E 0 6 3 2 A 7 5 B C 0 3 2 
2 3 9 7 6 741B03O621O4O0OC 
2 3 9 8 4 503E0ECDDB702E5A 
2 3 9 9 2 C D D B 7 0 1 0 F 4 2 1 1 2 0 0 
£ 5 0 3 0 H i e i B 0 S 0 6 7 a C 0 D B 
2 9 0 0 3 70^6CC'DB-07f lCOOB 
2 9 0 1 6 7 0 7 8 E E 8 0 4 7 E 6 3 0 2 6 
2 9 0 2 4 1 0 2 0 E A 1 1 0 E 5 A 2 6 0 0 
2 9 0 3 2 1OE3C9CD3274OO03 
2 9 0 4 0 OACD467A4BOOOB21 
2 9 0 4 8 A 0 5 9 A F 7 7 2 E C O 7 7 2 : 
2 9 0 5 6 1 2 1 C C 0 8 8 7 1 2 1 0 3 H . 
2 9 0 6 4 0 6 0 6 3 E 0 6 3 2 A 7 S 6 1 1 
2 9 0 7 2 A E 7 1 2 2 A 9 5 B C 5 C 0 3 3 
2 9 0 8 0 6 6 7 C A 7 2 8 0 9 3 E 3 « C 5 
2 9 0 3 3 C D 1 0 6 7 M 1 8 F 3 C 1 3 E 
2 9 C 9 6 1 5 3 0 6 7 i 0 E S C 9 1 C i e 
2 9 1 0 4 1B9BD7C- -D70E090E 
2 9 1 1 2 0E0EC-ACC-46745E0C 
2 9 1 2 0 0 8 C 0 4 6 7 4 5 E l r 0 B C D 
2 9 1 2 8 3 2 7 4 5 F 1 - 0 C C C - 3 2 7 4 
2 9 1 3 8 5 E 0 3 1 4 C D 8 6 6 E 0 2 i i » 
2 9 1 4 4 3 A A F 5 B F E 2 7 C 0 1 1 1 3 
2 9 1 5 2 1 2 C 0 0 0 6 A 6 C 0 - C E 0 4 
2 9 1 6 0 1C060DCC-006P4D16 
2 9 1 6 8 1 5 1 0 F 8 1 8 O 2 0 0 2 0 F 0 
2 9 1 7 e 2 1 2 1 7 2 1 E 1 0 0 E 0 7 1 6 
2 9 1 3 4 1E7EE67PCC-BE5MO-
2 9 1 9 2 1 5 7 E 2 3 E e 3 0 2 S F a i C 
2 5 2 0 0 0 D 2 0 E C 2 1 5 C 5 A 2 E 3 8 
2 5 2 0 ! 772C772EC 'C772C77 
2 9 2 1 6 C9F£P 3F 3 F 3 7 1 7 © 6 e 

2 9 2 2 4 E E 7 5 0 E 0 E ' r 4 7 ? 0 E 0 E 
2 9 2 3 2 F 6 3 E 2 6 3 2 A 7 5 B 2 1 0 3 
2 9 2 4 0 0 0 2 2 A 9 5 B C D77"*22E 
2 9 2 4 8 1 3 2 2 A 5 5 8 C C - 7 - - i C C ' 
2 9 2 5 8 2 2 7 4 4 E 0 : 0 7 2 1 A 1 5 9 
2 9 2 6 4 0 6 0 3 3 6 0 0 2 C 3 3 0 0 2 C 
2 9 2 7 2 2 C 2 C 1 0 F 6 3 f i A " 5 B F E 
2 9 2 8 0 2 C C 0 C C 4 6 - 4 4 2 0 0 0 6 
2 9 2 3 8 2 1 2 0 5 9 A F - 7 2 E 4 0 - -
2 9 2 5 5 2 E E 0 - - 2 4 5 C - - C 9 0 E 
2 9 3 0 4 0 5 0 6 0 4 - 9 F E 0 4 3 F C E 
2 9 3 1 2 0 0 2 F E 6 0 : F 5 i l C 4 7 £ 
2 9 3 2 0 C S C D S O B e C l ' l S C ^ E 
2 9 3 2 8 0 3 3 C C E 0 0 E 6 0 3 1 1 A 4 
2 9 3 3 6 - 2 C 5 C D 3 0 C 6 C 1 1 0 C B 
2 9 3 4 4 0 0 2 0 0 6 C 9 4 3 4 E 4 E C 4 
2 9 3 5 2 4 1 0 E 0 E C 2 5 B 5 0 5 0 DC 
2 9 3 6 0 C C - 4 6 7 4 4 2 1 F 3 2 C 0 3 2 
2 9 3 6 3 - 4 4 E 0 3 0 5 C C . 8 4 8 E 0 3 
2 9 3 7 6 1 3 0 6 0 4 1 E 0 7 1 6 0 3 C C 
2 9 3 3 4 B76C1D161CCDAB6C 

792 29392 
1210 29400 
1272 29405 
436 294 16 
670 29424 
718 29432 
757 29440 
720 29448 
412 29455 
1022 29464 
764 29472 
832 29460 
195 29438 
844 29496 
847 29504 
625 29512 
131- 29520 
1055 29528 
454 29536 
831 2 9 5 4 4 
520 . 29552 
933 29560 
564 29568 
405 29576 
1034 29584 
807 29592 
1063 29600 
754 29605 
1072 29616 
731 2962 * 
7 * 3 2 9 6 3 2 
66- 29640 
595 2 9 6 * 8 
3 *5 29658 
671 29664 
665 29672 
610 29630 
2 6 9 29668 
1021 29696 
350 29704 
710 29712 
330 29720 
1505 29728 
774 29736 
692 29744 
776 29752 
956 29760 
5 * 7 2 9 7 6 8 
210 297-6 
92 r 2 9 7 3 * 
699 2S-92 
677 29300 
870 29803 
663 29816 
320 29824 
1300 29832 
635 29840 
1054 296 *8 
379 29856 
784 2966 * 
793 29872 
655 29330 
301 29833 
854 29896 

1C1C1C1OF0C9112B « 601 
- 3 2 10BO 8 2 2 f l 9 5S 3E = 523 
4132O758C033660E = 745 
0206031139732C26 = 282 
071A13CDDB701A13 • 633 
CDDB70C53E4832A7 > 1034 
5S060C3E0ECD0B70 s 721 
10F83E4132A75B1A « 738 
13CDDB70C110D70L • 992 
20CF2C260822A95B • 623 
2607CD3366CD2B74 • 767 
C3CA603A3C303E30 » 608 
303E3F3D3E3C3D3E « 492 
CB3C513E-A517B0E « 730 
3A3B7A00480E0E0E = 353 
0E0E004 1-B7A7B70 « 533 
00430ECEOE0041F8 . 430 
C02B741109130E09 « 432 
ED53a95BCOD06O73 s 1219 
0214 3E0A910- 7EB • 852 
7EE636F602." * ' 5 B • 968 
7EE6O3C630Cu^-67O • 1141 
10EEEBCOO06A7902 • 1131 
1C3E0A91573E1392 > 559 
570O2OO0C3767421 e 30-
5A740 l08003Af iF5E • 539 
06060906063OFB5E • 842 
CBBB2356237E23E5 = 936 
664FE64732A75B32 = 840 
OB7332EA73793205 « 1 1 1 " 
7332E4734ACDO76A • 1102 
3A3C303E3FBB511C « 600 
CD076A3300163332 • 705 
3031000469511CC0 • 600 
C'76 A 3 60 016313230 • 544 
3 1 0 0 0 4 B 70C511CCC' • 562 
D76A2E2C20AF1C51 « 740 
1406032E2A7C087C r 374 
050901CC-S265097C • 1368 
037O3CO5D9D114CD = 1 0 5 ' 
526S091C202010E5 r 763 
157C32A-58CDD76fi « 979 
222324A5E123CB7E • 859 
CAA773C&467440IF m 970 
42C9E17E235E230 3 • 790 
7E23E51600O62OCO • 633 
5A741410FAC9E17E • 1044 
235623037E23E51E • 5B4 
030615CD5A741C10 « 465 
FAC9F508CDC66AO8 = 1221 
c 1 C 9 3 7 0 4 1 C 0 6 0 8 1 2 = 542 
4CO28C04SA06O30C = 333 
74O28AOO4C02OA12 = 372 
1406* F1112003E06 * 364 
32A75BC£>076A1021 • 896 • 
2120211C1B211C21 « 247 
211C201821202120 * 2 5 0 . 
1C21201B211C211C « 24.2 
21211C2120A00E05 • 338 
79E601F61E0620C0 • 871 
BE6A32EE011410F7 • 068 
16OO1C0D2OEAC9CO = 735 
4 6 7 4 4 2 1 *2 8 C3 3 1 72 • 631 
C04674411F06213F « 589 

29904 59AF772E5F772EFF 
29912 77242E1F77211B75 
29920 1306C0176C212775 
29928 06063E0532A75B5E 
29935 235623E5C5E053A9 
29944 5B3E73C010673E79 
29952 C010672C25253E7P 
29960 COOB703E7BCODB7O 
29968 C IE1100BC0327440 
29976 1706C910O30E080E 
29984 OD0C120816071A07 
29992 O3O9O8OB0OOC130E 
30000 13101C3ACB3B2174 
30003 6A*E02300321406A 
30016 227164330BC6DC3F 
30024 165B1A6*62226S6A 
30032 C06464210070226B 
30040 65110C06C00-6A00 
30043 474 7204120402045 
30056 2 0 2 0 2 0 4 * 2 0 5 6 2 0 4 5 
30064 20D231B*50A*0B*E 
30072 2FE61F23F6C0A173 
30060 C0027AAF32485C03 
30063 FEC08179CDC05FF3 
30096 1603CO81793E0*CD 
30104 317821*77637C30D 
30112 79A*DBFE2*E61*20 
30120 F8265OOEO8AF062O 
30128 2EE0772C10FC240D 
30136 20F4C 93030303035 
30144 303030303034303 0 
30152 303030333030303 0 
30160 3 0 3 2 3 0 3 0 3 0 3 0 3 0 31 
30168 302D2O2C2O5O524S 
30176 5 3 5 3 2 0 4 8 4 5 5 9 5 3 20 
30184 3120544 * 20342054 
30192 4 * 2 0 4 3 4 3 4 1 4 E 4 7 4 5 
30200 204 3 5 5 5 2 5 2 4 5 4 £ 5 4 
30203 2O4F50S4494*4E2C 
30216 2 0 5 2 2 0 5 4 4 * 2 0 5 2 4 5 
30224 444546494E452054 
30232 4 84 820484859532 0 
30240 4 *5220454ES44552 
30248 20544F205245545 3 
30S55 5^4E20544F20344 . ; 
30264 45205449544C4520 
30272 5343524 5 454 E A 02C1 

30280 534E414B45S22041 
30233 4C4955452054574F 
30255 2 0 2 0 5 * 2 0 2 1 3 9 3 8 3 4 
30204 205752495454454E 
30312 20 *25920 *42E522E 
30320 412E202O2O202O2O 
30223 2D202C2020*3*1E2 
30336 4546554C4C59204C 
30344 4 1 4 £ 4 * 4 5 5 5 5 6 5 2 4 5 
30352 204B4 1 4 8 * £ 2 0 5 * 4 6 
30360 4520534£414B4520 
30368 4 . 4 2 4 * 5 5 5 4 2 0 5 4 4 8 
30376 4 5 2 0 4 3 4 * 5 5 5 3 4 5 2 0 
30384 414E442049545320 
30392 47524F554E44532C 
30400 20544F20434F4C4C 
30403 4543S4204E494E45 

• 944 
• 528 
• 555 
• 481 
B 1071 
S 792 
* 639 
• 1257 
• 1088 
• 283 
a 113 
m 69 
m 585 
« 629 
a 827 
s 621 
3 704 
• 662 
a 449 
a 394 
a 1223 
• 1079 
a 929 
a 1444 
a 764 
a 654 
a 1109 
a 601 
a 75® 
a 722 
a 388 
a 387 
a 387 
a 433 
a 546 
a 444 
a 533 
a 579 
X 545 
X 492 
a 543 
X 521 
a 575 
a 547 
a 54 : 
a 519 
a 653 
a 550 
• 566 
a 418 
X* 585 
X 461 
X 329 
X 40C 
a 574 
a 613 
a 5 :e 
a 503 
a 567 
a 521 
• 515 
a 390 
X 525 
a 350 
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3 0 * 1 6 2 0 4 5 4 7 4 . - * 5 3 2 0 5 7 4 3 
3 0 4 2 4 4 9 4 3 4 3 2 0 4 B 4 1 4 3 4 E 
3 0 4 3 a 2 0 4 8 4 1 5 3 2 0 4 0 4 * 5 3 
3 0 4 4 3 5 4 2 E 2 C 5 7 4 3 4 5 4 E 2 0 
3 0 4 4 = 4 1 4 C 4 C 2 0 4 5 4 7 4 7 5 3 
3 0 4 5 5 2 0 4 8 4 1 5 3 4 5 2 0 4 2 4 5 
3 0 4 6 4 4 5 4 E 2 0 4 6 4 F 5 5 4 E 4 4 
3 0 4 7 2 2 C 2 0 5 2 4 5 5 4 5 5 5 2 4 E 
3 0 4 0 0 2 0 5 4 4 P 2 0 5 4 4 3 4 5 2 0 
3 0 4 6 3 3 3 3 4 4 1 5 2 5 4 4 9 4 6 4 7 
3 0 4 9 5 2 0 4 C 4 P 4 3 4 1 5 4 4 9 4 P 
3 0 5 0 4 4 E 2 E 2 E 2 E 2 0 4 1 5 6 4 F 
3 0 5 1 2 4 9 4 4 2 0 5 4 5 9 4 9 4 E 4 7 
3 0 5 2 0 2 C 4 B 4 1 4 3 4 E 2 0 4 9 4 E 
3 0 5 2 3 2 O 4 B 4 E 4 P 5 4 5 3 2 0 4 * 
3 0 5 3 6 5 2 2 0 4 6 4 1 5 4 4 1 4 C 2 0 
3 0 5 4 4 4 3 4 P 4 C 4 C 4 9 5 3 4 9 4 F 
3 0 5 5 2 4E5 3 2 0 5 7 4 9 5 4 4 6 2 0 
3 0 5 6 0 4 1 4 E 5 9 5 4 4 3 4 9 4 E 4 7 
3 0 5 6 6 2 0 4 3 4 C 5 3 4 3 2 1 2 0 2 0 
3 0 5 7 6 2 0 2 £ > 2 0 2 0 2 0 2 C 2 C 3 0 
3 0 5 6 4 ? 2 4 5 5 3 5 3 2 0 4 P 2 0 4 6 
3 0 5 9 2 4 P S 2 2 O 4 74 1 4 O 4 S 2 0 
3 0 6 0 0 4 P 5 0 5 4 4 9 4 P 4 E 5 3 2 C 
3 0 6 0 3 2 0 4 F 5 2 2 0 5 3 2 0 5 4 4 P 
3 0 6 1 6 2 0 5 3 5 4 4 1 5 2 5 4 2 0 2 0 
3 0 6 2 4 2 0 2 0 2 0 3 B 3 C 3 D 4 O 2 0 
3 0 6 3 2 2 O 2 O 2 O 2 0 A 0 0 O O 6 4 7 
3 0 6 4 0 2 0 4 1 2 0 4 0 2 0 4 5 2 0 2 0 
3 0 6 4 5 2 0 4 F 2 0 5 0 2 0 5 4 2 0 4 9 
3 0 6 5 6 2 0 4 F 2 0 4 E 2 0 D 3 2 D 2 D 
3 0 6 6 4 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 
3 0 6 7 2 2 D 2 D 2 D 2 C 2 D 2 0 2 0 2 D 
3 0 6 3 C 2 D 2 O 2 D 2 0 A D 4 B 4 5 5 9 
3 0 0 3 9 4 2 4 F 4 1 5 2 4 4 2 C 2 0 4 1 
3 0 6 9 6 5 3 2 0 4 2 4 3 4 C 4 P D 7 4 3 
3 0 7 0 4 5 5 S 2 5 3 4 F 5 2 2 0 4 A 4 F 
3 0 7 1 2 5 9 5 3 5 4 4 9 4 3 C B 4 9 4 E 
3 0 7 2 0 5 4 4 5 5 2 4 6 4 1 4 3 4 - 5 2 0 
3 0 7 2 3 . 4 9 C 9 4 B 4 5 4 C 5 0 5 3 5 4 
3 0 7 3 6 4 F 4 E 2 0 4 A 4 F 5 9 5 3 5 4 
3 0 - 4 4 4 94 3 C B 2 6 5 0 0 E O 8 0 6 
3 0 7 5 2 2 0 2 E P F A F C B 1 0 2 D 1 0 
3 0 7 6 0 P B 2 4 0 D 2 0 F 2 P B 7 6 F 3 
3 0 7 6 8 : C 9 2 1 E 1 5 A 1 1 E 2 5 A 0 1 
3 0 7 7 6 1 C 0 0 7 7 E 0 B 0 C 9 C D A 1 
3 0 7 3 4 7 5 C 0 A 0 6 5 3 E 1 P C D 3 1 
3 0 7 9 2 7 8 1 1 A 0 7 7 2 1 0 0 0 4 2 2 
3 0 3 0 0 M 9 5 B C 0 3 3 6 6 2 C 2 6 0 4 
3 0 3 0 3 2 2 A 9 5 8 C D 3 3 6 6 0 6 O 4 
3 0 3 1 6 : 3 A D 8 5 B B 3 3 E 0 5 2 0 O 2 
3 0 8 2 4 3 E 0 7 3 2 A 7 5 B F 6 4 0 0 6 
3 0 3 3 2 2 6 0 5 2 C 2 C 2 2 A 9 5 B E B 
3 0 3 4 0 C 3 E 5 1 6 0 1 3 E 3 5 9 0 C C 
3 0 3 4 3 5 2 6 5 D 1 C D 3 3 6 6 C 1 1 0 
3 0 8 5 6 D 7 1 1 0 E 0 0 C D 0 7 6 A 0 0 
3 0 0 6 4 0 4 4 B 4 5 5 9 4 2 4 P 4 1 5 2 
3 0 8 7 2 4 4 2 0 4 3 4 F 4 E 5 4 5 2 4 P 
3 0 8 6 0 4 C 5 3 2 0 4 E 4 F 5 7 2 0 4 4 

3 0 6 3 3 4 5 4 6 4 9 4 E 4 5 4 4 2 0 4 1 
3 0 8 9 6 5 3 0 O O 3 A O 2 1 1 1 0 3 2 2 
3 0 9 0 4 A 9 5 B 2 1 0 0 5 B 0 6 0 4 1 1 
3 0 9 1 2 E 0 5 0 C 5 E 5 C 0 3 3 0 6 E 1 
3 0 9 2 0 0 5 5 E 2 3 E 5 A 7 C D 9 7 7 8 

3 5 1 7 3 0 9 2 3 
• 5 3 4 3 0 9 3 6 
• 5 2 2 3 0 9 4 4 
* 5 0 0 3 0 9 5 2 
a 5 4 3 3 0 9 6 0 
• 4 9 1 3 0 9 6 3 
• 5 5 9 3 0 9 7 6 
• 5 5 6 3 0 9 0 4 
a 4 6 4 3 0 9 9 2 
• 0 2 0 3 1 0 0 0 
a 5 3 ; 3 1 0 0 0 
• 4 7 0 3 1 0 1 6 
• 5 6 8 3 1 0 2 4 
• 5 0 5 3 1 0 3 2 
s 5 4 2 3 1 0 4 0 
• 5 0 6 3 1 0 4 0 
a 6 0 6 3 1 0 5 6 
a 5 4 1 3 1 0 6 4 
• 6 1 0 3 1 0 7 2 
a 4 3 9 3 1 0 0 0 
• 3 4 3 3 1 0 0 0 
• 5 3 0 3 1 0 9 6 
a 5 0 7 3 1 1 0 4 
a 6 0 0 3 1 1 1 2 
• 5 0 3 3 1 1 2 0 
s 4 9 4 3 1 1 2 0 
s 3 7 2 3 1 1 3 6 
a 3 6 5 3 1 1 4 4 
a 3 7 1 3 1 1 5 2 
a 4 4 4 3 1 1 6 0 
a 5 5 4 3 1 1 6 0 
a 3 2 1 3 1 1 7 6 
a 3 6 0 3 1 1 0 4 
a 5 7 3 3 1 1 9 2 
a 5 0 1 3 1 2 0 0 
a 6 6 7 3 1 2 0 0 
a 5 9 6 3 1 2 1 6 
a 7 5 0 3 1 2 2 4 
a 5 3 3 3 1 2 3 2 
s 742 3 1 2 4 0 
a 5 9 8 3 1 2 4 8 
a 4 6 9 3 1 2 5 6 
a 7 9 4 3 1 2 6 4 
• 1 1 8 6 3 1 2 7 2 
a 3 8 3 3 1 2 8 0 
a 1 1 2 7 3 1 2 0 6 
a 9 4 3 3 1 2 9 6 
a 5 0 0 3 1 3 0 4 
a 7 0 4 3 1 3 1 2 
a 6 6 2 3 1 3 2 0 
a 6 5 3 3 1 3 2 0 
a 6 9 5 3 1 3 3 6 
a 6 6 0 3 1 3 4 4 
a 9 1 3 3 1 3 5 2 
a 9 5 9 3 1 3 6 0 
a 7 7 2 3 1 3 6 3 
a 5 2 9 3 1 3 7 6 
a 3 6 9 3 1 3 8 4 
a 5 3 5 3 1 3 9 2 
a 5 2 4 3 1 4 0 0 
a 3 3 3 3 i 4 0 e 
s 6 1 9 3 1 4 1 6 
a 1 3 3 4 3 1 4 2 4 
a 1 2 1 7 3 1 4 3 2 

C 0 1 0 6 7 7 C E E 1 0 E 6 1 0 
F 6 0 3 6 7 E 6 1 0 2 O O 2 2 C 
2 C 2 2 A 9 5 B E 1 D 1 C 1 1 0 
D 9 2 1 O 9 7 5 A 7 C 3 0 D 7 9 
4 F 3 E 3 5 9 1 3 2 D B 5 B C D 
A 1 7 5 C 3 4 9 7 8 C 0 9 E 6 A 
3 E 0 O C O 1 C C 8 1 O 5 7 2 1 
0 5 0 2 1 9 7 E C 9 2 2 D C 5 8 
1 7 3 2 0 1 5 C E B A P 0 8 C O 
1 B 7 8 0 5 C D F D 7 8 C ' 1 4 F 
3 A 8 1 5 C 1 F - 9 3 0 0 C F E 
5 3 C A 3 3 7 5 F E 4 P C A 3 e 
7 0 1 0 1 3 F E 5 2 C A 2 C 7 B 
P E 0 D C A 9 2 7 5 F E 3 1 3 0 
0 5 F E 3 5 D A F 0 7 0 1 A E 6 
7 F 6 F 2 6 0 3 2 9 2 9 2 9 0 1 
O O 7 0 0 9 0 3 4 F 0 8 0 6 0 3 
D 5 E B 2 1 F P 5 0 C 5 7 9 3 C 
4 7 1 P 0 7 1 0 F D E 6 0 1 B 6 
7 7 2 4 1 3 C 110EPC '106 
3 C e 6 0 7 2 0 a i 0 8 1 « 1 3 
C 0 7 P 2 8 9 8 2 A D C 5 6 1 O 
9 3 C D A O 6 5 2 1 0 O 7 D 2 2 
6 B 6 5 3 E 0 6 3 2 A 7 5 6 1 1 
C 1 7 B 0 F 3 2 P B 7 9 2 1 0 0 
0 0 2 2 A 9 5 B C D F 4 7 9 3 E 
0 2 3 2 P 8 7 9 3 E 0 5 3 2 A 7 
5 B 1 1 3 4 - C 2 1 0 6 0 2 2 2 
A 9 5 B C D P 4 7 9 1 E 0 D 0 E 
0 5 2 1 C 0 5 D E 5 2 1 6 B 7 5 
3 E 4 7 3 2 A 7 5 B 0 6 0 8 1 6 
0 A E 3 C 0 E 5 7 9 1 0 P B 1 4 
14E 3 0 6 0 6 C D E 5 7 9 1 0 
P B 1 C 1 C 3 E 4 4 3 2 A 7 5 B 
0 D 2 0 E 2 F 1 C 9 7 E E B D 5 
C 5 2 2 A 9 5 6 C D 1 D 6 7 E B 
C 1 E 1 2 3 C 9 C D 3 3 6 6 1 A 
3 C C 3 2 6 0 5 2 C 2 2 A 9 5 8 
1 8 F 2 1 1 B B 7 5 0 E 0 5 0 5 
0 6 0 6 2 1 O B 6 5 1 A B E 2 3 
1 3 2 0 0 7 1 C F 8 F 1 0 D 2 0 
E E C 9 M 3 8 0 7 2 1 0 6 0 0 
1 9 E B 1 8 P 2 O 5 0 6 O C C 5 
O D 2 3 1 E O C 2 1 D 2 7 5 1 1 
237579370701014P 
S C 6 8 C 1 C 3 2 1 D P 5 D 1 1 
E 7 5 D 7 9 6 7 3 7 8 7 4 F E D 
B 3 C l D 1 2 i D 8 6 5 3 E 0 6 
9 1 0 E 0 6 E 0 E 0 2 1 B B 7 5 
1 1 1 6 6 6 0 E O 6 E C ' B 0 2 1 
B 3 5 0 0 E 0 3 0 9 3 D 2 0 P C 
E 5 C O A O 6 5 1 1 0 7 O O C D 
D 7 6 A 0 0 0 6 2 0 2 0 5 7 4 5 
4 C 4 C 2 0 4 4 4 F 4 E 4 5 2 1 
a:20554»?5ac484i 
5 6 4 5 2 0 4 1 4 3 4 3 4 9 4 5 
5 6 4 5 4 4 2 0 2 3 2 0 4 P 4 E 
4 5 2 0 4 * 4 6 2 0 5 4 4 843 
2 0 4 6 4 9 5 6 4 3 2 0 4 6 4 9 
4 7 4 3 4 5 5 3 5 4 2 0 2 0 2 0 
2 0 2 0 2 0 2 0 2 0 2 0 5 3 4 3 
4F52455320544P44 
4 1 5 9 2 E 2 E 2 E 2 E 2 E 2 E 
2020202020202020 

9 6 1 3 1 4 4 0 2 0 2 0 2 0 2 O O O O 4 5 O 4 C 2 8 6 
6 7 6 3 1 4 4 8 4 5 4 1 5 3 4 5 2 0 5 4 5 9 5 0 5 7 1 
9 0 1 3 1 4 5 6 4 5 2 0 5 9 4 * 5 5 5 2 2 0 4 E 5 4 6 
1 0 3 0 3 1 4 6 4 4 1 4 D 4 5 3 A 0 O 4 7 A 0 E 1 7 2 5 
9 0 4 3 1 4 7 2 O 6 0 3 E 5 C 5 C D A 1 7 5 3 7 9 7 8 
1 1 3 5 3 1 4 3 0 C D 1 B 7 B 3 C 2 8 F 6 3 0 F E 1 0 1 6 
6 3 1 3 1 4 0 0 0C -280EF5CD1C-67F1 0 9 0 
7 0 4 3 1 4 9 6 C I E 1 7 7 2 3 1 0 E 4 C 3 A 1 1 1 7 2 
9 1 7 3 1 5 0 4 7 5 C I E 1 3 6 2 0 2 3 1 0 * 6 9 2 3 
1 2 2 6 3 1 5 1 2 C 3 A 1 7 5 0 3 C D A 1 7 5 2 0 9 9 6 
7 4 5 3 1 5 2 0 F B C D 9 E 6 A 2 0 P 6 1 C 2 3 1 0 6 6 
1 0 5 0 3 1 5 2 0 F 6 1 D 1 8 6 C 2 1 D 0 5 6 0 6 7 4 7 
6 6 8 3 1 5 3 6 0 4 C 5 E S C 5 C D A 1 7 3 C 0 1 3 1 5 
1 0 9 1 3 1 5 4 4 A D 6 5 1 1 0 3 0 2 C D C 7 6 A 6 2 7 
1 1 4 6 3 1 5 5 2 0 0 4 5 5 0 5 2 4 5 5 3 5 3 2 0 4 9 3 
4 0 0 3 1 5 6 0 5 2 4 S 5 1 5 5 4 9 5 2 4 5 4 4 6 0 9 
2 4 3 3 1 5 6 6 2 0 4 B 4 5 5 9 2 0 4 6 4 F 5 2 5 2 8 
1 1 9 4 3 1 5 7 6 3 A A D C 1 2 1 0 E 0 A 2 2 A 9 6 0 4 
766 3 1 5 0 4 5 B 1 1 E 3 5 D 3 E 0 4 9 0 C D 

3 0 6 6 A 7 C D 1 B 7 B E 1 C 1 
0 4 6 

3 3 9 3 1 5 9 2 
5 B 1 1 E 3 5 D 3 E 0 4 9 0 C D 
3 0 6 6 A 7 C D 1 B 7 B E 1 C 1 1 0 9 0 

0 4 3 3 1 6 0 0 7 3 5 4 5 D 4 8 0 0 3 E C 5 9 0 
4 7 1 A 0 5 2 3 0 0 2 8 B E 2 0 

5 0 3 
902 3 1 6 0 0 

7 3 5 4 5 D 4 8 0 0 3 E C 5 9 0 
4 7 1 A 0 5 2 3 0 0 2 8 B E 2 0 4 1 5 

0 1 0 3 1 0 1 6 F 9 E B 4 1 1 0 A C D 5 C 5 0 S 1 1 0 3 
6 0 1 3 1 6 2 4 C O 1 0 6 7 C 1 4 I E 1 2 3 1 0 0 7 1 
9 4 6 3 1 6 3 2 A 0 C 0 A 1 7 5 C 3 3 E 7 8 0 8 1 0 2 0 
9 2 6 3164<y 2 1 0 5 0 2 1 6 0 0 1 9 7 E 2 1 2 4 6 
7 0 3 3 1 6 4 3 6 5 7 B 0 6 0 4 6 E 2 6 0 4 2 3 5 8 3 
3 5 9 3 1 6 5 6 1 0 F A C 9 0 1 0 4 0 0 0 9 0 6 4 0 9 
0 0 7 3 1 6 6 4 3 O 0 1 0 9 7 E C 9 E 3 O O O E 6 3 9 
0 0 9 3 1 6 7 2 2 0 1 4 1 5 1 6 1 7 F F 0 D F F 6 4 1 
4 7 7 3 1 6 0 0 2 0 2 7 2 2 2 3 2 0 2 7 2 2 2 6 2 0 5 
1 0 7 9 3 1 6 0 0 2 0 2 7 2 2 2 6 2 0 2 6 2 0 2 6 2 0 5 
0 3 0 3 1 6 9 6 2 0 2 7 2 2 2 3 2 0 2 7 2 2 A 3 4 0 6 
7 4 5 3 1 7 0 4 2 2 2 B 2 0 2 0 2 2 2 9 2 2 2 0 2 0 2 
1 2 0 7 3 1 7 1 2 2 2 3 E 2 2 2 0 2 2 2 A 2 2 2 0 3 0 4 
1 0 6 3 3 1 7 2 0 2 2 2 B 2 0 2 0 2 2 A B 5 0 2 2 4 7 3 
1 0 3 0 3 1 7 2 6 : 2 3 2 0 2 2 2 0 2 2 2 0 2 2 2 2 2 7 2 
6 4 1 3 1 7 3 6 2 2 2 0 2 2 2 2 5 8 2 0 2 2 2 2 3 2 5 
0 1 9 3 1 7 4 4 2 3 2 0 5 D 2 2 A 6 2 0 2 F 2 2 4 7 5 
0 1 6 
6 0 3 

3 1 7 5 2 
3 1 7 6 0 

2 0 2 2 2 0 2 2 2 0 2 2 2 9 2 2 
2 0 2 2 2 9 2 2 2 0 2 2 2 B 2 0 

2 7 3 
2 6 2 

7 5 0 3 1 7 6 0 2 0 2 O 2 P A 2 2 S 2 2 5 E 2 0 4 7 0 
9 4 2 3 1 7 7 6 2 4 2 0 2 4 2 0 2 4 2 0 2 4 2 0 2 7 2 
4 7 2 3 1 7 0 4 2 4 2 0 2 4 2 0 5 0 2 2 2 3 2 0 3 3 0 
1 0 6 1 3 1 7 9 2 2 S 2 2 D E P P 2 7 2 2 2 3 2 0 6 9 3 
1 1 7 7 3 1 0 0 0 2 6 2 0 2 0 2 0 2 6 2 0 2 6 2 0 2 7 4 
1 1 6 6 3 i o o e 2 6 2 0 2 7 2 2 2 3 2 0 A 6 2 2 4 1 0 
1 0 0 7 3 1 0 1 6 3 E 2 2 2 0 2 2 2 0 2 0 2 0 2 2 2 9 2 
315 3 1 8 2 4 2 0 2 2 2 0 2 2 2 0 2 2 2 B 2 0 2 7 3 
6 0 7 3 1 8 3 2 2 0 A 2 2 2 2 2 2 2 2 0 2 2 2 0 3 9 4 
6 5 3 3 1 8 4 0 2 0 C 0«=2*022« !O2220 2 6 2 
9 3 7 3 1 8 4 8 2 2 2 2 2 3 2 0 A 2 2 2 2 9 2 2 4 0 0 
5 4 7 3 1 8 5 6 2 0 2 2 2 0 2 0 2 0 2 2 2 0 2 2 2 6 2 
5 1 1 3 1 8 6 4 2 A 2 2 2 0 2 2 5 B 2 0 2 0 A 4 4 6 1 
4 0 7 3 1 8 7 2 2 4 2 0 2 4 2 0 5 0 2 2 2 3 2 0 

2 4 2 0 5 D 2 2 5 E 2 0 5 0 2 2 
3 3 0 

5 3 3 3 1 8 8 0 
2 4 2 0 2 4 2 0 5 0 2 2 2 3 2 0 
2 4 2 0 5 D 2 2 5 E 2 0 5 0 2 2 4 4 0 

4 7 6 3 1 8 0 3 2 3 2 0 D C P F 0 0 0 0 4 2 0 9 0 2 5 
5 0 7 3 1 8 9 6 4 9 C E 4 1 D 4 4 F C E 5 4 4 3 9 9 ? 
5 0 7 3 1 9 0 4 C 5 0 0 4 7 4 1 5 2 4 4 4 5 4 E 6 3 0 
4 7 5 3 1 9 1 2 2 0 5 3 4 8 4 3 C 4 0 1 4 3 4 1 5 0 5 
342 3 1 9 2 0 4 2 4 2 4 1 4 7 4 5 2 0 5 0 4 1 5 1 4 
5 7 0 3 1 9 2 6 5 4 4 3 C 8 0 0 4 7 5 2 4 1 5 0 6 4 9 
4 3 0 3 1 9 3 6 4 5 2 0 5 6 4 9 4 E 4 5 0 3 0 3 6 2 1 
2 5 6 3 1 9 4 4 4 C 4 1 5 7 C E 0 0 4 8 4 5 4 4 6 4 3 

3 1 9 5 2 4 - C 5 0 O 4 6 4 5 4 E 4 3 C 8 
3 1 9 6 0 0 2 4 4 4 P 4 F 5 2 5 3 5 4 4 5 
3 1 9 6 0 D 0 0 1 4 ? 4 1 4 C 4 C 5 7 4 1 
3 1 9 7 6 0 9 0 3 5 3 5 4 4 1 4 9 5 2 C - 3 
3 1 9 8 4 0 1 5 3 5 0 4 1 5 2 4 5 2 0 5 2 
3 1 9 9 2 4 F 4 F C O O 1 4 0 4 1 4 9 4 E 
3 2 0 0 0 2 0 4 2 4 5 4 4 5 2 4 P 4 P C D 
3 2 0 0 8 0 1 4 C 4 9 5 6 4 9 4 E 4 7 2 0 
3 2 0 1 6 5 2 4 F 4 F C C 0 3 5 O 4 1 3 4 
3 2 0 2 4 4 6 5 7 4 1 0 9 0 1 4 2 4 1 4 3 
3 2 0 3 2 4 B 2 0 4 2 4 5 4 4 5 2 4 F 4 F 
3 2 0 4 0 C D 0 3 4 C 4 1 4 E 4 4 4 9 4 E 
3 2 0 4 0 C 7 0 1 4 2 4 1 5 4 4 0 5 2 4 F 
3 2 0 5 6 4 P C C - 0 0 4 7 4 1 5 2 4 1 4 7 
3 2 0 6 4 C 5 0 1 5 3 S 4 5 2 4 S 4 5 0 4 
3 2 0 7 2 0 2 4 6 5 2 4 F 4 E 5 4 2 0 4 4 
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3 2 2 0 3 2 1 8 0 2 3 7 9 2 5 7 2 2 8 6 B 
3 2 2 1 6 2 A 6 5 2 C 5 P 2 P 5 9 3 2 3 4 
3 2 2 2 4 3 5 4 F 3 0 4 8 3 B 4 6 3 F 4 2 
3 2 2 3 2 4 2 3 E 4 6 3 A 4 B 3 7 4 F 3 4 
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3 2 3 2 0 E 0 0 O P C O O P E O O F F 0 0 
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7 4 9 
5 4 6 
6 5 0 
3 1 3 
4 9 4 
6 5 7 
600 
4 9 0 
6 7 7 
6 4 0 
5 5 0 
0 4 6 
6 4 0 
6 3 3 
7 9 7 
495 
6 7 3 
3 6 7 
5 3 6 
622 
6 6 2 
704 
601 
5 6 4 
6 4 6 
6 0 3 
9 0 9 
1 2 0 5 
7 6 5 
7 4 2 
1 0 9 0 
7 1 0 
6 1 5 
5 5 2 
5 2 1 
5 1 7 
5 9 5 
9 5 9 
0 
144 
1020 
1004 
6 9 6 
316 
6 9 6 
4 5 2 
9 0 3 
703 
5 1 9 
000 
100 
126 
96 
116 
1022 
9 2 
826 
6 6 6 
414 
1 0 3 0 
383 
3 6 2 

(continued on page 76) 

I f it is during the game that an error 

becomes apparent, then look at the hex from 

listing 3. If, however, it is some mistake with 

the sound effects, or egg positioning, 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, music will play. I f 

this ends or is interrupted by a key press, the 

scrolling instructions will move slowly along 

the bottom line. Pressing S or O now will start 

or take you to the control options screen, 

respectively. On the control option screen, 

scrolling instructions again tell you which 

keys to press: I is keyboard, 2 — cursor 

joystick, 3 — Interface II joystick and 4 — 

Kempston-type joystick. The current choice 

is highlighted in white — the others in cyan. 

I can supply tapes o f the game, with both a 

turbo load — yes, in 16K! — and a normal 

load version of the game on, for only £2.75 

inc. from: Snakes Alive, 16 Viking Way, 

Pilgrims Hatch, Brentwood, Essex, C M 15 

9HX . I f you would also like a copy of my 

other game, Aliquid Simplex, published in 

Your Computer in November of 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-vi 
but, nevertheless exciting, game for the 
Spectrum featuring Kahn the snake. 
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Now Amstrad 

over 
to play with. 



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. 

That's one good reason for making 
Amstrad's CPC 464 your new home 
computer. 

CPC 464 green screen VDU (GT64) 

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. 

Amsoft 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 speedloading 
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 
we'll send you back 
the same Amsoft pro-

grams on Amsoft disc for just £4.95 
per cassette, the price of a blank disc 

User 
club 

CPC 464 
MEMBERS** NUMBER 

REGISTERED NAME 

EXPIRY OAT£ 

Sill IKAS\>>V»SIk $8- WeWBtRSHIMIAWIlONMOItURMSOUM 

ONE GREAT IDEA AFTER ANOTHER 

B O O T S C O M E T C u r r y s D i x o n s 

- ^ o Q ^ M u ) 

WHSMITH WIGFALLS WOOLWORTH 

R •CP/M and l)R LOGO are Trade Mark* of Digital Research 

I'd like to know more about the exciting CPC 464 complete computer system. 
Please"send me literature right away. 

NAMF. L 

A D D R E S S 

r o s K ()1>K 

To: Amstrad Consumer Electronics PLC, Brentwood House. 169 King's Road. Brentwood, 
Essex CM14 4EE 

PRICES CORRECr AT TIME OF GOING TO PRESS. NOT A LL STORES STOCK' A L L PRODUCTS 

£239 
complete with green 

screen VDU (GT64) 

£349 
complete with colour 

monitor (CTM640) 

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 
yeaifs 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. 
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32448 7C82827C82827C00 
32456 7C82827EO2O2O2O0 
32464 0010100000101000 
32472 F8F0CDCDCDF0F90C 
32480 F0F898F8F8989800 
32488. FPB3AaABB2BAB8PF 
32496 PPOOC30O81O0E7OO 
32504 7C82820418001000 
32512 PF350535D10D3PFF 
32520 7C8262PC32B2C600 
32528 PC42427C4242PC00 
32536 7C8680808OS67COO 
32544 P64442424244F800 
32552 PE404O734040FE0O 
32560 FE4O4078404OEO0O 
32568 3C46608E82443800 
32576 C68262FE8232C600 
32584 7C1010101O1O7C0O 
32592 OE04O404C484780O 
32600 E24443704344E600 
32608 808080806062PE00 
32616 82C6AA926282C600 
32624 86C2A2928A86C200 
32632 3344828282443800 
32640 FC42427C404OEO0O 
32643 334462823A443A00 
32656 FC42427C4344E200 
32664 7C868O7C02C27CO0 
32672 PE92101010103800 
32660 C682628262827C00 
32683 0682828244281000 
32696 C66282929254260O 
32704 C64426102844C600 
32712 C644281010103800 
32720 PE84O61O2042PEOO 
32728 PCOOFOOOE0OOP8OO 
32736 00183C7E7E3C1800 
32744 FF0O7FO03F0OO7OO 
32752 *F00FE00PCO0EOO0 
32750 3C66DS51S1DB663C 
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We'll take you beyond 
the Spectrum. 

QUICKSHOT II AUTO RAPID-FIRE JOYSTICK 

m UPGRADE KIT SPECTRUM INTERFACE 

URBO INTERFACE 

+£1 per order P+P (£3 Overseas) T 0 TA L £ 

• I enclose cheque/postal order • charge my Access/Visa 

Expiry Date / / . 

Name 

Four great new add-ons from Ram. Number One in everything for the 
Spectrum... 

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 ll's 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 shooting - 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. Only £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 hot line: 02514 25252. (Access & Visa). 

Please send me Spectrum Turbo Interface(s) at £22.95. 

Quickshot II Joysticks) at £9.95. 

Spectrum Interfaces) at £9.95. 

Spectrum Upgrade Kit(s) at £21.95. 
(Please state issue 2 • or 3 • ) 

Address 

Postcode 

telephone !__! 
24 Hour despatch for credit cards and postal orders (7 days for cheques.) 

All products are fully compatible with the Spectrum. Spectrum + 

and Sinclair Microdrives 

Ram Electronics (Fleet) Ltd 
(Dept YC ). 106 Fleet Road. 
Fleet. Hampshire GU 13 8PA 

Trade and Expat enquiries welcome 
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THIS IS A ZX-81 graphic adventure game 

called Survivor containing 10 levels each with 

its own different screen display and running 

in under 5K of machine code including all 

data. And before you reach for a calculator, I 

know that it takes 7K to store 10 screens. The 

discrepancy is due to the efTects of Bistro-

matics, the original program having been 

written on the back of 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 anything. You are, 

however, possessed of a pretty good pair of 

legs — good that is for running and jumping. 

Unfortunately, the standard ZX-81 graphics 

set is somewhat limited and most little blue 

people end up 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 anything in your environment is 

hostile. In fact, about the only thing that will 

SURV 
Adrian Spriddell survives. 
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/'IVOR 
not harm you is stepping on the cracks in the 

pavement. 

Apart from flying bricks, arrows, boulders 

and anti-matter bombs being hurled at you, 

mummies, ghosts and horrid guards with 

sharp spears — OK then, dollar signs — arc 

running around and will kill you if they get 

half a chancc. 

Not even the ground is safe entirely. Black 

blocks are OK and may be walked on or 

through with impunity but anything else 

black should not be trusted. There are grey 

scams of old Windscalc waste around. These 

arc impenetrable and al though 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 — jump. 

The object of your endeavours is to reach 

the inverse star which is the key to the exit. 

Once this has been achieved you will be 

awarded 100 points and the exit itself will 

appear as another inverse star. This is your 

way through to the next level. Any time 

points then remaining will be added to your 

bonus. I f you fail to collect a key or reach an 

exit before the time count reaches zero you 

will lose a life but will be able to carry on — 

assuming that was not your last life — where 

you left off by pressing any key. 

Keys Y, H or B will suspend the game while 

you grab asprin and a coffee. Pressing any 

other key will 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. until 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 

This joins lines 1 to 35 together. 

Enter a new line 1: 

1 R E M • * * D O N O T DELETE *** 

Make sure that you do not delete it. 

Type in the Basic loader/checker from 

listing 1. Run, enter 16514 as the start address 

and enter the code from the hex dump one 

row at a time. Do not attempt to enter the 

equals sign or the following number. This is a 

checksum which should tally with what the 

computer is holding. It will be displayed on 

pressing N/L after entering every eight bytes. 

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 of that 

line in answer to the prompt. 

To test the game enter the lines of Basic 

from listing 2 and Run. I f it crashes, reLoad 

from tape and Run 400 to check the code. 

When all is well, delete lines 20 onwards and 

add line 2: 

2 SAVE "YC SURVIVOR" 

The game contains a number of variables 

initialy set to nominal values but which may 

be Poked to effect changes as shown in 

table 1. 

Listing 1. 
iO CL* 

l ucyr B 41? 
50 
SO 

so 
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n o 
: «o 
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i so 
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£ 1 0 
£•0 

— H E ' ; R C - M 3 0 
E T - E H T O 

I S T M E U G O T O J ; 

- 1 
I " •»•» 5 :* At* 
z ' «.EN 
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-ST ̶aO 
FOC * = i : « J-EC i 
L E T - T O P - -
-ET P=IT-C:OE B«*:C:E =» 

COrE - p 
_ E~ r-T-P 
L P A«a» 1 

pBIN- T-
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= 5 0 ;OTO =0 
• CO c •• Xf* " 4 . c •••••• "A ri 

SSO i a . ' E , 
Z9C = C » SO 

: 5 c P v i . OP 

PRINT 

P(j- -
• I 3 0 C L i 
• N C _ P P I N ~ A 
4 5 0 L £ — T T » 0 
4*0 FOP c = . TC. ; 
i~0 _£- • .PEE- -
430 _E~ SxIN- = 15 
490 -ET TsP-E.;* 
soo _ e p ; H P » e-« 

510 
520 LE- -T.-T.C 
530 * 
540 -OCI.'.T : 
550 SOT? i i j 

Table 1. 
Address Nominal Parameters Function/notes 

value 
16674 204 see note Wait key. Change to 202 for Break key 
18863 61 see note Change to 0 for infinite lives 
17021 3 2 to 5 Speed. Increase to slow play 
17287 0 0 to 9 Level. 
19050 50 0 to 250 Grey block penalty points 

Listing-2. 
2 ?L5 
4 P O K E 1 7 2 3 - 0 
• RANO USS I 35 
6 PRINT AT 1 G , • " 

7 PRirrr A T N . ® A N O T H E R G A M 
b- •• 

3 CRIKT AT e " 

5 INPUT HJ 
1 0 I F A S = " M E N S O T O 3 

11 5-QP 
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(listing continued from previous page). 
©238©235O20O09©1 = 123 
0 1 3 9 0 2 3 3 0 2 3 5 0 2 0 0 » i 7 7 
0 5 0 1 0 l 4 r 0 2 4 F C 2 4 3 «24~ 
0 2 0 0 0 9 0 1 0 17000 5 £ =£-"1 
0 0 0 0 1 0 0 2 0 0 1 7 0 0 2 0 = 55 
0 2 0 0 1 7 0 0 c 5 0 2 0 0 1 7 = 55 
0 0 2 3 0 2 0 0 1 7 0 0 0 0 0 0 = 55 
OAOOOOOOOOOOOOOO = 4 
003CO000OOQ00O0© =60-
0 0 0 0 0 0 4 0 0 0 0 2 5 4 0 1 =151 

• 0004000000050010 =25 
0 0 1 0 0 0 1 0 0 0 0 0 2 0 1 0 =105 
0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 = 22 
0 0 0 1 0 0 1 4 0 0 0 1 0 0 5 4 =105 
000100540001O05E = 130 
0 * 0 6 6 5 0 0 2 1 0 5 1 0 0 1 =280 
2 1 0 6 5 = 0 1 2 1 0 0 F 5 0 1 =532 
0 0 0 3 8 3 0 3 5 3 0 3 5 3 0 0 =402 
0 3 8 3 0 3 5 3 0 3 3 3 0 0 3 5 =4 = 5 
2D2R003C3A37312E = 255 
2 9 3 * 2 * 3 - 0 0 0 3 * 3 0 3 =354 
8 3 0 3 3 3 0 0 0 3 8 3 0 3 5 2 =5 32 
0 33300-5 0 1 0 5 0 1 5 * =514 
0 0 8 0 3 0 0 . 2 1 - f i O l F E = 5 5 " 
Ol1* 60030 2 ©©12150 =630 
0 1 6 5 0 2 5 5 0 0 6 0 3 0 0 1 = 4 4 5 
2 I E 5 0 1 8 5 0 2 3 1 0 1 3 0 =555 
80012123O25DO2C3 = 515 
0 1 : 0 3 0 0 . 2 1 * 5 0 0 0 3 =455 
3 3 0 0 9 5 0 1 0 3 3 3 0 1 3 5 =47© 
01033303 53000383 =42 : 
0 0 * 5 0 1 0 3 3 3 0 2 0 0 0 0 =302 
OOOOOOC03 30000E0 =415 
O7OOCOF===o:c00O =-12 
0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 =32 
0 1 0 3 3 0 3 - 2 1 1 0 5 4 * 5 =555 
S83DF4. f i r5r3fF4.E9 =115 ; 
52 33• = ' -Z '• = - • PF - 1 •* 1 = 

O l O l 4 E 0 2 c f i 0 1 3 B 0 O 
oooroooroooooroe 
0300332429003~2f i 
3 3 2 3 3 * 2 5 2 3 2 3 002* 
25222 f i 2-2 i 212925 
0002000:OOOOODOO 
or o o o : r - 3 0 3 * 3 1 5 = 
OOODOt 00425*©1E2 
C IDBOOO:00012115 
0 A £ 4 0 i ~ : o o o r o r 01 
212 301E r3 IE lOOOr 
©300213901390175 
0112000001420202 
00004O02O f00OO3 c 

310030005*002f i f iA 
0 0 6 * 0 0 2 * * * 0 0 0 0 0 0 
0 0 0 0 0 0 0 3 3 0 0 0 0 3 0 0 
OOOOFr = = = 5 2 B = I F F 
r £ 2 = F 2 ? = = £ 2 = = 2 F F 
*E 3FF3Fa =E3PF3F«r 
= e 2 c e | s r = r ; p = j s r 

* rF2FF2F*?*3«»FCF, r 

- r r e r " P = =a--ctr - t c 
- - : ' - = 0 0 2 1 0 E 5 £ 0 1 

E1E621 
000000 ' 

00232 3""-157710F 5 
23O62022--1OFC35 
0 0 0 0 0 0 0 0 0 0 1 5 1 5 0 0 
3E 34 3 * 0 0 3 " 2 6 3 300 
: 4 3 * 3 5 0 3 : 4 2 5 0 0 3 5 
25322*03151=001 ! : 
15032524.2 90026 3 2 
2 4 3 9 2 : 2 4 2-003B2E 
2 3 3 9 2 E 3 2 0 0 2 7 2 E 3 9 
2 4 2 2 0 3 2 5 2 3 2 * 0 0 2 5 
3 * 3 3 3 9 0 0 1 6 1 6 0 0 1 -
1-00 2 : 3 4 3 0 2 22326 
251 *3523252 50022 
2 3 2 3 0 0 2 * 2 3 0 0 2 * 2 = 
3 3 3 E 0 0 2 - 2 * 3 5 2 * 3 1 
0 0 1 7 1 7 2 * 2 3 2 5 0 0 1 -
1 - 0 0 1 : 1 : 0 3 2 5 2 2 2 5 
2 9 0 0 5 I 2 f 2 3003 4 33 
313500252 :2 f i f l 03O 

011452 02250 
0 0 0 0 0 0 2 5 2 5 2 
2 "25 2 30O2E2 
2 5 2 4 ! "25002 . 
22032325222 
22 25 33 2 4 j =o 

000000 

O15101S~570OO1B8 
0 1 6 0 0 1 5 : 3 1 5 0 5 0 0 0 
0 1 * 9 0 1 5 s O 2 0 4 O I S O 
300021E4015601E2 
O 1 3 5 £ 5 0 O 0 i 5 s 0 i 3 5 
0 0 0 0 3 3 0 2 3 0 5 * 0 0 4 3 
0 2 0 0 0 3 0 0 0 2 0 1 0 0 0 5 
OO650250O0OOFCC* 
FF3FC C2 3FF3CC331 
5E3340005 5 204000 
3 2 2 0 0 0 0 0 0 2 2 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 0 0 0 0 0 4 
0000040400000302 
O0OO3C42262OFC6C 
5*24FCE2 £ *24« r 2E e 

5 8 2 ^ - 5 0 1 2 1 0 : 3 4 0 1 
2106"*0023F0170©2 
5-5-975-5-5-5-9-
5-5-9-5-9-5-5-55 
* D * * 5 - 4 : 4 E 5 2 * 5 5 1 
5-*6E 2 £ 3 * 5 6 * 6 1 6 9 
5 - 9 7 9 ? 9 - 5 - 9 7 9 7 5 -
5-5-5-E300D501E3 
0 0 0 0 3 4 0 0 1 E * E 0 0 I E 
02FE00002 40O2OEC 
O l E C O i r 4011-0000 
040C 0 2 0 3 0 2 ^ 2 0 1 1 -
0OO0O3O2 0202 024F 
O11-0COO26E1O124 
1 5 0 2 4 * 0 2 2 4 1 = 0 2 4 2 
O23415014B023415 
O0-O0255970OF2O2 
C03FF30O003F3CO© 
O03CO:OOOO3O00OO 
0 0 0 0 0 0 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 3 
0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 
0 0 3 3 3 3 0 0 0 0 3 2 - 3 0 3 
0025FC00003FFCO1 
3O3FFCO3C03FFCO7 
EO3F92O122O-f i701 
2 0 0 7 3 3 0 1 6 E 0 1 - 5 0 0 
2 O303OB35 3*56 5*2 
* r 5 0 * 6 3 0 * F * * £ 2 * * 
£ 1 5 0 * 6 6 - 5 452206 5 
* r * * 8 0 * F * o E 3 5 8 8 0 
5 4 * 5 5 0 * 5 4 4 * 5 5 5 * 3 
5O5O5065O152O15* 
0 1 2 5 5 5 0 1 0 1 5 0 0 1 5 * 
0 1 4 ^ 0 1 5 6 5 6000161 
0 1 5 3 0 1 5 * 0 1 5 0 2 0 0 1 
0 1 5 4 0 1 5 * 0 1 4 3 0 1 5 0 
2OOOO10101050 IE* 
0 0 2 0 0 0 0 0 0 1 * 3 0 0 0 3 
5-O23DOOO097006E 
00009-0 3-900009-
039C00OO5-©lOOOO 

1050 
1093 
1106 - - - w C l J v 0 0 0- F= 

F * 3 F 5 1 0 0 2 0 0 2 5 4 0 0 
2 2 0 3 - 2 0 . 5 2 0 3 - 0 0 2 
03 I f 15 I f . 6 0 0 2 5 0 3 
2 2 0 0 2 2 3 3 2 4 0 0 2 9 0 0 
2*003500330O0OOO 
250325032-002=03 
320025002 5 0 0 . 5 1 6 
151500F5 30=-300F2 
0010110001250132 
0 1 2 2 0 1 . O 1 1 0 0 O 1 £ : 
0 1 2 - 0 1 5 - 0 1 1 0 1 1 0 0 
0 1 * 5 0 1 * 2 0 1 f f f 0 1 1 0 
1 1 0 0 0 1 4 2 0 2 4 ^ 0 2 2 4 
0 2 1 0 1 . 0 0 0 1 5 - 0 0 0 : 
0 2 0 0 3 5 0 1 3 5 0 : 0 0 5 4 
0103060003O203©5 
0 0 - 5 0 1 0 3 0 6 0 0 0 0 0 0 
300330033OOOOOOO 
0 0 0 0 0 0 0 3 3 0 0 0 5 5 0 1 
O 0 O 0 e 2 0 _ O O 0 0 c 2 O . 
0 0 0 0 5 0 0 0 0 0 0 0 5 0 0 0 
0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 
OOOOOOEO:S2 10OFO 
2 5 2 1 0 0 0 0 3 0 0 0 0 4 0 0 
0 0 0 0 0 8 * * 4 * 2 * 1 0 F * 
" 2 * * 5 0 1 0 1 1 2 - 4 0 1 
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TOP 
M 7 i I W I i 

SERVICE 
ROCK 

BOTTOM 
PRICES 

I 

l PERSONAL CALLERS WELCOME AT OUR EXTENSIVE SHOWROOMS 
E" MOST EQUIPMENT ON DEMONSTRATION 

Even further price reductions 
this month are indicated with an arrow 

The UK's B e s t P r i n t e r Pr ices 
Only a sample of our mass i ve range of p r i n t e r s 

s h o w n here — phone fo r f u r t h e r de ta i l s 
D A I S Y W H E E L L E T T E R Q U A L I T Y 
Juki 6100 CP) C349 90 + VAT= G402.39 
Brother HR15 (P) C329 90 + VAT= C379.95 
Da»systep 2000 (P) C239 95 + VAT= C27 5.94 
P R I N T E R / T Y P E W R I T E R S 
Brother EP22 Dot Main* (S) C109 90 + VAT= C126.39 
Brother EP44 (S) C189 90 + VAT= C218.39 
Modems ava»!aWc for Easyfrnk and Telecom Gold 
. . . . . . C 2 4 9 9 0 + VAT= C 2 8 7 . 3 9 Juki 2200 Da.sywhee» (P or S) 

D O T M A T R I X P R I N T E R S 
Brother M1009 (P) 
Brother HR5CP or S) 
Canon 1080A M.Q (P) 
Canon 1156ANL0(P) 
EPSON RX80 CP) 
EPSON RX80 FT PLUS CP) 
EPSON FX80 CP) 
EPSON RX100FTCP) 
EPSON FX100FTCP) 
Kaga Taxan KP810 NLO CP) 
Kaga Taxan KP9tO NLO CP) 
SeAosha GP500A CP) • 
SNnwa CTA80 CP) 

C169 90 + VAT= 
C129 90 + VAT= 
C29990 + VAT= 
G389 90 +VAT= 
C199 90 +VAT= 
C225 90 + VAT-
C329 90 + VAT= 
C349 90 + VAT= 
C449 90 + VAT = 
C289 90 +VAT= 
r.379' 
C113! 
C199' 

VAT 
I + VAT= 
> + VAT = 

C 1 9 5 . 3 8 
£ 1 4 9 . 3 8 
£ 3 4 4 . 8 8 
£ 4 4 8 . 3 8 
£ 2 2 9 . 8 8 
£ 2 5 9 . 7 8 
£ 3 7 9 . 3 8 
£ 4 0 2 . 3 8 
£ 5 1 7 . 3 8 
£ 3 3 3 . 3 9 
£ 4 3 8 . 8 8 
£ 1 3 0 . 9 8 
£ 2 2 9 . 8 9 

CP)=Parallel-Centronics (S)= Serial RS232 

S m i t h Corona range of p r i n t e r s . l\Jow in S t o c k — 
Phone or w r i t e f o r de ta i l s . N e w L o w P r i c e s . 

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 

SSDO 
40TR 

DSOD 
40TR 

SS96TP1 
80TR 

DS96TP1 
80TR 

BASF 5 V £10.95 £18.20 £19.80 £22.50 
3M 5 V £13.55 £19.50 £20.05 £24.00 
VERBATIM 5 V £14.50 £19.50 £19.50 £25.50 
DYSAN 5V<' £16.80 £24.90 £24.90 £32.00 
T 0 K 5 V £17.50 £17.35°J £33.00 

3M/BASF 31/?" £34.90 ^Exclusive offer 
Add 70p for PSP per box of 10 disks 

CASH & CARRY COMPUTERS 
53-59 High Street, 

Croydon, Surrey CRO 10D. 

12* M O N I T O R S - G R E E N S C R E E N 
12112 Med Res 
18112 High Ret 

14* M O N I T O R S - C O L O U R 
Commodore 1701 Composrtê  Sound 
FxJefcty CM 14 RGB/Comp/Soond 
PAcrowtec 1431 OS Norm Res RGB 
Mcwnttc 14310Z for ZX Spectrum 
Mo-ovcec 1451 OS Med RM RG8 
Mc/owcec 14511 I. I _ 
fAcrwtec 14410SH,dhRes I 

? 125 Norm Rwf ~ 
3117 Mod Rw T 
SuSHghResI 

Com modoro 
Plus 4 N€W 64K Comouwr 
Commodore 64 
SX64 Portable inc D Orwe and Cd Mcwwor 
C2N Cassette 
1541 Disk Orrve 
OPS 1101 Oasywheel Pnrcer (by Juki) 
BO1 Tractor Pnnter . . . . 
003 Fnctcn Tractor Printer 
1702 Cdour Monrtor 
A m • trad 
CPC484 Green Monitor « FREE software 
CPC464 Colour Moncor « FREE software 
S A N Y O M B C 9 9 9 Bu s i ne s s Computer 
128K fidudmg VktordsUr. Cafcstar Intostar 
A c o r n / B B C 
Acom Electron 
B8C Model B 
Model B«c 7 

11x1 
1x2 
?x1 

+ \«T« 
+ VAT 

VftT« 
2 + MftT-
1 +V»T = 
7 + WiT = 
+ V»T = 
+ VAT= 
+ VAT-

7* VAT 

88? 88:*' 
f.782 57 • VRI 

Ai obove Cumenn Dwk Drives ickjde Cable Mttuat 

SMaip 
OL 128K Computer 
NEW Spectrum 40K PLUS 
Mcrodnve + Inter!see 1*4 Free Programs 
16K-4BK Upgrade 

M S X Computer* 
ToshOe HX10 64K 
Sanyo MRC1064K 
Sorry HB73B 64K 
JVCHC7G864K 
Ful range o< MSX accessories available 

J7 + VAT 
74 VftT 

I 04 + UAT 

C74.7B 
C101.20 

C19B 95 
C194 3 b 

it 
C263.39 
v:?69 9b 
C435.BS 
C198 89 
C327.78 
C49B.B9 

C149 99 
C1B9 99 
C549 99 
C37.B0 

C199.9B 
C 3 56 44 
C159 9b 
C199 99 
C199 99 

C239 99 
C346 19 

C899.99 

C126.39 
C332.39 
C429.39 
C114.9B 
C1B1.7B 
C2B2 0B 
C333.3B 
C396 64 

C3B4.9S 
C122.9'j 

C99.00 
C24.9B 

C199 99 
C199 99 
C2S9 99 
C299.99 

Apricot Computers 
Fantastic Low Prices — All models in stock: 

F l • Apricot PC • Xi • Portable 
PHOIME NOW! 

Mail Order + Export + "frade 
Hot Line Phone 6 8 6 6 3 6 2 

Delivery by Secuncor (3 day) please add C5 00 + VAT per item 
^ ^ Delivery by T N T (overnight) please add C9.50 + VAT per item 

Send off the coupon or order by phone quoting your Access. 
Barclaycard No Phone 01-686 6362 Immediate 
despatch on receipt of order or cheque clearance 

Or you can Telex your order on 946240 Attn 19001335 

accept oHicial orders from PLC's Government Departments 
arid Educational estoUrnhmentn 

These pnees correct unU superceded by next advertisement 

To Cash & Carry Computers 53 59 High Street Croydon Surrey CRO 10D 

Pease *<***y ! : 

I enclose my cheque lor C. . «*luOng delivery by Secrficor/ TNT' 

or charge my AccessSBarctoycard No 

Signature 

Address — 

•Please Delete ' CVrscn Technology I 

81 YOUR COMPUTER. MAY 1985 o 



Cheques/P.O.s to : Amor Ltd, PO Box 619 , London SE25 6JL. Order Hotline 
0 1 - 6 5 3 1483 (2pm-6pm) 

Technical Oata 
'Super last 3000 lines,'mm assembly 'Coo 
(idanlial Assembly 'Plain Engkjh error 
messages 'Full Eipresnon evaluation 'Un-
restricted label names ' f trect ive include: 
ORG. BYTE. W0R0. TEXT. RMEM. LET. IF. 
GET. PVJT. LIMIT. COOE. NOCOOE. READ 
Commands include. LIST. MOIIST. IISTP. 
TITLE. PAGE. PIEN. WIDTH. DUMP 
'Menudriven Screen Edrtor includes move 
copy and delete bloc. tabs, search and 
replace, print aflipart ol test, load,Save 
•Vpart of text. Disc'ROV version only 
Renter display. Memory Edrt commands, 
breakpoint, string search MI RAM link to 
AMSDOS. 

Technical Enquiries 01 852 2174. 

Announcing MAXAM for the AMSTRAD CPC464 
The start of a complete Expansion System.. . 

High Quality Software 

Software Houses: We have the perfect low-cost system for software in ROM! Talk to us! 

SIDEWAYS ROMS at last! 
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 

Meet MAXAM — 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 there! 
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). 

MAXAM 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! 

So easy to use and learn . 

2 0 s t a r t - H I M E M M 
3 0 I A S S E M B L E , s t a r t 
4 0 ' g e t s t a r t 
5 0 ' l i m i t 8 . F F F F 
6 0 ' O R G s t a r t 
7 0 ' C P 1 0 * S C F s R E T Z 
8 0 ' R S T 1 , & 8 7 F 2 
9 0 ' 0 9 3 & B D 2 B 
l O O ' J P s t a r t 
1 1 0 ' E N D 

MAXAM is ESSENTIAL softwae for the AMSTRAD 
enthusiast. 

Cassette (reduced specification): £13.50 
Disc: £26.90. All prices include p. & p. 

MAXAM in ROM £59*> 

Self Adhesive 
Cassette & Disk Labels 

* 24 HOUR SERVICE FROM STOCK 

i r AVAILABLE WHITE OR TINTED 

^ 48 HOUR SERVICE ON PRINTED LABELS 

CASSETTE LABELS ON A4 SHEETS • White only. ewtebie for smeli^ffeet printing or 
photocopying: 100 lebete • £3 50 200 • £6 00. 300 - £B2S. 600 £12 00. 1000 - £2188 

CASSETTE LABELS IN BOLLS - Complete with tractor feed backing paper f<y over 
pnnting by computer pnnter. Available white or tinted blue. pink, green, orange. grey or 
yetow. Momum order 500 lebets. 

WHITE: 500 - £14.66.1000 • £20.70.2000 • £31.06 
TINTED: 500 £16 90.1000 • £24.16.2000 - £37.96 

OISK LABELS • Available in 127 b 96 mm width for conventional floppy <fcek (36mm deepi. 
or 71 * 69mm to* the MSX style compact floppy di»k Theee lebele are e* on trector feed 
bectung paper wnh a range of bnt» ee above. 

WHITE, 96mm: 600 - £1276.1000 £17.75.2000 • £20.66 
TINTED. 96mm: 500 • £15.20. 1000 £24 86.2000 - £34.36 
WHITE. 127mm b Compact <ftek: 600 £15 56. 1000 - £22.06. 2000 £25 70 
TINTED, 127mm b Compect <*ek 500 £21.36.1000 - £31.06. 2000 - £4366 

All Prices include VAT and postage/ packing 
Excellent discounts for large quantities 

Please send stamp for printing price lists and sample labels 

O o o c a a o ^ o i i a J L 
UNIT A4 

SMEED-0EAN CENTRE 
EUROLINK INDUSTRIAL ESTATE 

SITTINGBOURNE 
KENT ME10 3RN 

S'Wngbourne (0796) 28425 

Self Adhesive Computer Labels — 

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 * RAMPACKS 
* JOYSTICKS 
* KEYBOARDS 
* TAPES * L I G H T PENS 

# 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 

• BOOKS 
* DISCS 
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S c o r e Q O O O O O 
T i cfc e - S 3 
L e v e l O J _ 

JUMPER IS an arcade-quality game for the 

Amstrad CPC-464 computer in which you 

must guide a little man callcd Jumper to the 

top of the screen. 

To get to the top of the screen, Jumper must 

jump through the moving holes in the 

platforms but if he falls through a hole he will 

be stunned and so will be unable to move for a 

while. However, all the time the nasties are 

advancing and Jumper, being a nice sort of 

chap, does not want to kill them so he must 

run away from them. To help him do this, the 

screen is wrap round i.e. if he runs ofTthe left-

hand side of the screen he will appear on the 

right-hand side and vice versa. 

The scoring in the game is based on how 

many times you jump up. The more times you 

jump up, the more points you get and the 

amount of points you get per jump increases 

every other round. I f your score is high 

enough at the end of the game, the program 

will ask for your name. 

The game has 15 screens featuring different 

combinations of the nasties — yachts, teapots, 

telephones and tanks — and on each screen 

continuous music plays — translated by 

Robert Rhodes. 

The game also features a joystick option and 

a hard or easy game option. To set up the 

game-type in listing 1 and save it with 

SAVE "JUMPER" 

Next type in listing 2 and run it. I f it finds 

an error in the code, correct it then rerun the 

program and when it gives the "Finished, no 

errors" message, save the code with 

SAVE "CODE",b,35900,3700 

The game may now be played by rewinding 

the cassette and typing Run " " . 

Listing 2 is on the next page. 

Listing 1. 
100 e = 0 : j » l : D E F FN x <n>» 10» INT (PEEK i n ) / 16) +PEEK <n > 
INT(PEEK ( n ) / 1 6 ) 
110 INK 1 , 2 4 : I N K 1 4 , 2 6 , 0 : I N K 1 5 , 0 , 2 6 : I N K 5 , 0 : I N K 8 , 1 5 : 
INK 9 , 3 : I N K 1 3 , 4 : I N K 1 0 , 3 
120 GOSUB 130:GOTO 360 
130 REM SETUP 
140 MEMORY 32767:BORDER 0 : I N K 0 ,0 :MODE 0 : P R I N T " P 1 e a s e 
w a i t " : L O A D : e = 0 : j » l 
150 ENV 1 , 5 , 2 , 1 , 5 , 1 , 1 , 1 . 0 , 8 , 5 , - 1 , 1 , 5 , - 2 , 3 
160 DIM a * ( 5 ) , a ( 5 ) : F O R a - 1 TO 5 :READ a * ( a ) , * < a > : N E X T a 
170 DATA Super T e d , 5 0 , S h a g g y t h e Y a k , 4 0 , B l a c k A d d e r , 3 0 
,Doomd a rk , 2 0 , Mang led Car.r.ot t e , 10 
180 RETURN 
190 REM demo 
200 BORDER I : I N K 0 , 1 : M O D E 0 : C A L L 35900 
210 FOR a=0 TO 9 9 9 : z * = I N K E Y * : N E X T a:BORDER 0 : I N K 1 , 0 : R 
ETURN 
220 REM game 
230 BORDER I i I N K 0 , 1 : C A L L 35946 
240 FOR a=0 TO 1 9 9 9 : z * = l N K E Y * : N E X T a:BORDER 0 : I N K 0 , 0 
250 oc=10000*FN x ( 3 7 8 5 6 ) - M 0 0 # F N x ( 3 7 8 5 5 ) + F N x ( 3 7 8 5 4 ) 
260 FOR a = l TO 5 : I F s c < a ( a ) THEN NEXT a:GOTO 290 
270 I F a<>5 THEN FOR b=5 TO a+1 STEP - 1 : a * < b ) = a * ( b - 1 > : 
a ( b ) = a ( b - l > tNEXT b 
280 CLS :PEN I t INK 1 , 2 4 : I N P U T "Name " , a * ( a ) : a ( a ) > s c 
290 RETURN 
300 REM H i g h s c o r e t a b l e 
310 BORDER 0 : I N K 0 ,0 :MODE 0 
320 PEN 21PR INT" H i g h S c o r e T a b l e " : F O R a - 1 TO 5 : P E N a 
• 5 
330 LOCATE 1 , 2 * a + 3 : P R I N T a « ( a ) : L O C A T E I 6 , 2 » a + 3 : P R I N T a 
( a ) : N E X T a 

340 LOCATE 3 , 2 4 : P E N 2 : P R I N T " P r e s s a k e y " 
350 I F I N K E Y * - " " THEN 350 ELSE RETURN 
360 REM i n s t r u c t i o n s 
370 BORDER 0 : I N K 0 , 0 : M O D E 0 : P R I N T " I n s t r u c t i o n s " 
380 RESTORE 360 :FO R a»5 TO 11:READ z * : L O C A T E l , 2 » a - 3 : P 
EN a + I : P R I N T z * : N E X T a 
390 LOCATE 1 , 2 4 : P E N l x P R I N T " P r e s s a k e y " 
400 I F I N K E Y * - " " THEN 400 
410 DATA Z L e « t , \ R i g h t , S H I F T Jump,0 A b o r t 
,H H a I t , S S t a r t , S P A C E Mus ic o n / o f f 
420 DATA 1 Game,2 Demo,3 Easy game,4 H a r d 
game ,5 J o y s t i c k , 6 Keys 
430 MODE 0 : P R I N T " OPTIONS" 
440 FOR a - 2 TO 7 :READ z« :LOCATE 4 , 2 » a + 2 i P E N a + 4 : P R I N T 
ztiNEXT a 
450 I F J«1 THEN LOCATE 4 , 1 4 : P E N 1 4 : P R I N T " 5 " : P E N I s P R I N 
T i P R I N T " 6 " ELSE LOCATE 4 , 1 4 : P R I N T " 5 " : P R I N T : P E N 1 4 : P 
R INT" 6 " : P E N 1 
460 IF e « l THEN LOCATE 4 , 1 0 : P E N 1 4 : P R I N T - 3 " : F E N I s P R I N 
T : P R I N T " 4" ELSE LOCATE 4 , 1 0 : P R I N T " 3 " : P R I N T : P E N 1 4 : P 
R INT" 4 " j PEN I 
470 z * = I N K E V * : I F * z * = " 5 " THEN j = l ELSE I F z « - M 6 " THEN j 
= 0 
480 I F z « » " 3 " THEN e - 1 ELSE I F z * = " 4 " THEN e=0 
490 IF z * V I " AND z # < > " 2 " T^EN 450 
500 PEN I s I F z J » " 2 " THEN GOSUB 190:GOSUB 3 0 0 : P E N 1 : I N K 

1 ,24 :GOTO 360 > 
510 I F Z » < > " 1 " THEN 490 
520 POKE 3 7 8 5 3 , e : I F j - 1 THEN POKE 3 7 5 6 2 , 7 4 : P O K E 3 7 5 7 0 , 
75:POKE 3 6 6 5 9 , 7 2 ELSE POKE 3 7 5 6 2 , 7 1 : P O K E 3 7 5 7 0 , 2 2 : P O K E 

3 6 6 5 9 , 2 1 
530 GOSUB 2 2 0 : P E N 1:GOSUB 3 0 0 : P E N 1 
540 GOTO 360 
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RSD Connections Ltd POOLSWIN 
THE ULTIMATE POOLS PREDICTION PROGRAM 
• MASSIVE DATABASE Poolswmner is a sophisticated Pools 

prediction aid. It com** complete with the largest database 

available - 22000 maiches over 10 years The database updates 

automatically as rosuhs come in 

• PREDICTS Not just SCO REDRAWS, but A W AYS. HOMES 

and NO SCORES 

• SUCCESSFUL SELEC g ^ a n t e s that Pooiswinner performs 

significantly better than chance 

• ADAPTABLE Probabilities are given on every fixture -

choose as many selections as you need fox your bet. The 

preciso prediction formula can be set by the user - you can 

develop and test your own unique method 

• SIMPLE DATA ENTRY All English and Scottish team names 

are in the program. Simply tvpe in the reference numbers from the s 

to produce fixture list automatically (see below) 

• DISC MICRODRIVE COMPATIBLE All versions (except App le and IBM) axe supplied 

on tape, with simple instructions for conversion to d i sc microdnve operation. 

(This seasons results are supplied with the package so that predictions can start immediately.) 

AVAILABLE FOR Spocirum (48K). Commodore 64. VIC 20 ( • 16K). AMSTRAD 

CPC 464. BBC B. Atan (48JC). ZX81 (16X). Dragon. Apple II. IBM pc, ELECTRON 

PRICE £15.00 (all inclusive) 

Boxed wKhtUuibd 
6oo*X 

O : use FIX GEN 

FIXGEN 84/5 
AT LAST: No more struggling for hours to get the 
fixture list into the computer FDCGEN has been 
programmed with all English and Scottish 

fixtures for 19645 Simply type in the date, and the full fixture list is 
generatod in seconds. Fully compatible with Poolswinner. 
POOLS WINNER wi th FIXGEN £16.50 (ail inclusive) 

Fixgon a lone £5.50 (yearly updates available) 

C0URSEWINNERV3 Course winner is dasigiuid to 
allow you to develop and test 

THE PUNTERS COMPUTER PROCRAM g S S S B S K t a l 
daily newspapers or "Sporting Life", the most important factors can be input and 

analysed. The program is supplied with a database detailing best trainers and 

jockeys, and ef fea of the draw fox all Brush course* (Flat & National Hunt.) 

AVA£LAM£ f t * Speoersn Gwwodow M. M C £>), AMSTTtADCTC«M. Attn(«T). A « a » n 

PRICE £15.00 (all inclusive) 

AVAILABLE (RETURN OF POST) FROM 

M W s a E3 
phone 24 his S O F 1 A V A R K phone 24 hrs 

37 COUNCILLOR LANE. CHEADLE. CHESHIRE. S 061-428 7425 

cOMeu I f R t f AOS 

mtPHpmt CONNS 

WUMIOWtlAQS 

T I A O S 

A M S T R A O 
MCMOTCCM 
U N S T I I N 
W M P C C 
S P t C T R U M < i t « ' K « 
1 to R S 2 3 2 
S P t C T R O m interlace 
i to Centronics 
C 6 N T R O N I C S to 
Centronics 
Of lAGON 
OL 

?• J3 « I 1 IZX81I r 1 86 
2«28 »» r iSpeci'Mnl C2.»0 
2 i ( « i y Coovnodote CI.20 
2.1? «». £160 

OOuMC M X b r t uo 

0 mch axlci i io*) c e b e M to f 
6 < n d < r to 2M'» 
1 2 •• tension c*bte M to f 

ANY COMBINATION OF 
LEADS MADE TO ORDER 

T R A D E 
E N Q U I R I E S 
W E L C O M E 
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Imagine Software Is available from: 
MXMWORTH. W H S M I T H W J U l L A S K Y S , R u m b e l o w s . C O M E T . G R E E N S 

Spectrum Shops and all qood dealers. 



CBM 
The Telsoft service now extends to.include the CBM-64. 

T H I S M O N T H we are pleased to be able to 

announce the extension of the Telsoft service 

to Commodore 64 owners. It will be available 

initially to users who have the O E L Comms 

pack coupled with the Telcmod 2 or similar 

modem. 

Both the downloading program — which is 

listed with this article — and the full user-to-

user communications program for the C-64 

have slightly different menus to those 

produced for the BBC and Spectrum 

computers — see page 88. 

The main difference is the addition of a 

machine-code Save routine which was con-

sidered essential since this is absent from the 

Commodore operating system. The full C-64 

menu is: (1) Receive; (2) Transmit; (3) Chat; 

(4) Set Baud Rate; (5) Return to Basic; (6) 

Save Bytes — ie machine code sections. Brief 

details of the functions of these menu options 

are as follows: 

Chat mode: This mode allows a real time 

conversation between the users with auto-

matic changeover from one end to the other. 

Each time characters are entered from a 

different end a carriage return is generated 

automatically 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 if both users start off in the Chat mode 

the procedure is semi automatic, as follows: 

The user who is. going to send the program 

presses his Stop key which reverts the 

computers at both ends to the menu. Menu 

option 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 transmitting and receiving ends 

get a visual display of the progress of the data 

or program transfer. The data is sent in 256 

character blocks, cach block being numbered 

in hex and finishing with an O K if 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. 

5 REM HEX LOADER FOR CBM 6 4 F I G . 1 
6 REM 
1 9 FOR 1 = 6 8 0 TO 7 2 7 : R E f l D f i : P O K E I / R : T = T + R 
2 0 N E X T : I F 1=6716 THEN GOTO 1 0 0 
3 0 P R I N T " E R R 0 R I N DRTR " , T - 6 7 1 6 : E N D 
4 0 D f i T f t 1 6 9 / 1 / 1 3 3 / 1 8 6 / 1 6 9 ; 1 » 1 3 3 / 1 8 4 
5 0 DRTR 1 3 3 / 1 8 5 / 1 6 9 , 8 / 1 3 3 / 1 8 3 / 1 6 9 / 2 0 8 
6 0 DRTR 1 3 3 / 1 3 7 , 1 6 9 / 2 / 1 3 3 / 1 8 8 / 1 6 9 , 5 6 
7 0 D f l T f i 1 3 3 / 2 5 1 / 1 6 9 / 1 9 9 / 1 3 3 / 2 5 2 / 1 6 9 / 2 5 1 
8 0 DRTR 1 6 2 , 2 3 1 / 1 6 0 . 2 0 6 / 3 2 / 2 1 6 , 2 5 5 , 9 6 
9 0 DRTR 6 8 / 7 9 , 8 7 , 7 8 , 7 6 , 7 9 , 6 5 , 6 8 
1 0 0 S R = 5 1 0 0 0 L R = 5 2 8 5 5 
1 1 0 I N P U T " S T R R T R D D R E S S " ; R 
1 2 0 I F <R<SR> OR ( R > L R > THEN GOTO 1 4 0 
1 3 0 I F R / 8 = I N T C R / 8 > THEN GOTO 1 5 0 
1 4 0 P R I N T : P R I N T " R B B R E S S E R R O R " : G O T O 1 1 0 
1 5 0 T = < R - 3 2 7 6 8 > R N D 2 5 5 : P R I N T R ; : I N P U T D * 
1 6 0 I F D $ = " E N D " THEN GOTO 9 0 0 
1 7 0 I F L E N < B $ > = 2 0 THEN GOTO 1 9 0 
1 8 0 P R I N T "WRONG L E N G T H " : G O T O 1 5 0 
1 9 0 FOR B = 0 TO 7 : B $ = M I D $ < D $ , 2 * B + 1 , 2 ) 
2 0 0 GOSUB 3 0 0 : I F E - l T HEN GOTO 2 8 0 
2 1 0 POKE R+B .• D : T = T + D : NEXT 
2 2 0 B S ^ M I B t ^ D * , 1 8 , 3 ) : GOSUB 3 0 0 
2 3 0 I F E = 1 THEN GOTO 2 8 0 
2 4 0 I F T = B THEN GOTO 2 6 0 
2 5 0 P R I N T " C H E C K S UM E R ROR " : G O TO 1 5 0 
2 6 0 R = R + B I F RCLR THEN GOTO 1 5 0 
2 7 0 GOTO 8 0 0 
2 8 0 P R I N T T R B < 3 + 2 * B + B > C * " ? ? " 
2 9 0 B = 8 : N E X T GOTO 1 5 0 
3 0 0 E = 0 : B = 0 : F O R N = 1 TO L E N < B $ > 
3 1 0 C $ = M I ( B $ / N / 1 ) : G O S U B 4 0 0 
3 2 0 I F E = 1 THEN D = N : N = 4 : N E X T RETURN 
3 3 0 B = B * 1 6 + X - N E X T • R E T U R N 
4 0 0 X = R S C < C i > - 4 8 - I F X < 0 THEN E - l : R E T U R N 
4 1 0 I F X < 1 0 THEN RETURN 
4 2 0 X = X - 7 : I F X < 1 0 THEN E = 1 RETURN 
4 3 0 I F X > 1 5 THEN E = 1 
4 4 0 RETURN 
5 0 0 H S = " 0 1 2 3 4 5 6 7 8 9 R B C D E F " 
5 1 0 FOR R=SR TO L R S T EP 8 
5 2 0 P R I N T R ; " ? " , T = < R - 3 2 7 6 8 > R N D 2 5 5 
5 3 0 FOR B = 0 TO 7 : X = P E E K < R + B ) GOSUB 6 0 0 
1540 T = T + X : NEXT : PR I NT " = " , 

5 6 0 V = I N T < T / 2 5 6 ) : P R I N T M I D $ < H $ , V + l / 1 ) ; 
5 7 0 X - 2 5 5 RND T : G O S U B 6 0 0 : P R I N T 
5 8 0 N EXT GOTO 9 0 0 
6 0 0 P R I N T M I D $ < H $ / I N T C X / 1 6 > + 1 / 1 ) ; 
6 1 0 P R I N T M I B $ < H $ / l + < X f l N D 1 5 ) / l > ; RETURN 
8 0 0 SVS 6 8 0 : C $ S C H R $ < 3 4 > 
8 1 0 P R I N T P R I N T " TO PE LORD CODE : " 
8 1 5 P R I N T : P R I N T " LORD " M " DOWNLOAD " , 
8 2 0 P R I N T C * " / 1 / 1 <RETURN > " 
8 2 5 P R I N T : P R I N T " THEN T V P E N EW " , 
8 3 0 P R I N T " C R E T U R N ) " 
8 3 5 P R I N T P R I N T " T O RUN THE PROGRRM " ; 
8 4 0 P R I N T " S V S 5 1 0 0 0 < R E T U R N ) " 
9 0 0 P R I N T : P R I N T : P R I N T " 1 ENTER DR TR " 
9 1 0 P R I N T : P R I N T " 2 P R I N T D R TR " 
9 2 0 P R I N T P R I N T " 3 S A VE D R T R " 
9 3 0 I N P U T Z ON Z GOTO 1 0 0 / 5 0 0 , 8 0 0 

Figure 2. 
5 1 0 0 0 ? R9068P21P88D20B0=3E2 

3 1 0 6 8 •> R9OF8D8602R90E20-2E4 

5 1 0 1 6 *» D2FFR9008D15D0R9-4DD 

3 1 0 2 4 ? FF8D8R02BR8E92CE-510 

5 1 0 3 2 "> 20CAC920C7CB20F8-4D3 

5 1 0 4 0 ? CRRD80CEC931F023-532 

5 1 0 4 8 ? C935F014C936D606- 4 5F 

5 1 0 5 6 ? 208EC74C5BC7R914«410 

5 1 0 6 4 •* 20D2FF202FCBD0DB-52E 

5 1 0 7 2 ? 203FC8R92020D2FF-461 

5 1 0 8 0 4C93C94C4RC82063-411 

5 1 0 8 8 CC2022CDR95B85FD-4F1 

5 1 0 9 6 -> R9CE85FE2028CDR0-547 

5 1 1 0 4 ? 002095CC202FC BC9«404 

5 1 1 1 2 ? 44F00BC954D0ED20-4E1 

5 1 1 2 0 ? D2FFR9O1D087R944-4EF 

5 1 1 2 8 ? 20D2FFR90885B«20-4B 9 

5 1 1 3 6 ? 25CDR90820FLBCCFT9-4FL3 

5 1 1 4 4 ? BD85FDR9CD85FEA0-6A0 

5 1 1 5 2 •> 0 02095CC2025CD20=383 

5 1 1 6 0 ? 95CC9848R0048C83-4CC 

5 1 1 6 8 ? CE20D8C968R82025-4C4 

5 1 1 7 6 ? CD2095CC98488996-4C5 

5 1 1 8 4 "> 8D83CE20D8C9«DFL7»5E3 

5 1 1 9 2 ? CE85FBRDR8CE85FC-6ER 

5120O ? 68R82060CBR90185-38R 

5 1 2 8 8 •> B885B998R293R0CE-539 

5 1 2 1 6 ? 20BDFFRER9CERCRR-567 

5 1 2 2 4 ? CEE8D001C82025CD=479 

5 1 2 3 2 ? R9FB20D8FF20F1CB-597 . 

5 1 2 4 0 •> 6020D9CCC90DD00B-3FE 

5 1 2 4 8 F R90085C7R92020D2-3E0 

5 1 2 5 6 ? FFR90D20D2FF60R9-4E7 ' 

5 1 2 6 4 T 0D2029C8R9OD20D2-306 

5 1 2 7 2 ? FF602063CCR600R9-43F 

5 1 2 8 0 7 FF9993CEC8D0FR20=5FB 

5 1 2 8 8 ? D2CB9OFB20P2CBB0-5ED 

5 1 2 9 6 "> FB8D72CERO008C7C-4P0 

5 1 3 0 4 ? CE8C7DCE202ECCRD-4D4 

5 1 3 1 2 ? 72CE29F0C980D6E4-5C6 

5 1 3 2 0 ? 20D2CBB0DR9973CE-599 

5 1 3 2 8 ? C8202ECCC009D0F0-4EB 

5 1 3 3 6 ? R000RD76CE2980D0-492 

5 1 3 4 4 ? 0FR52B85FB18R52C-3D8 

5 1 3 5 2 ? 6D75CE85FC4CRRC8-587 

5 1 3 6 0 ? RB78CE85FBRD79CE-607 

5 1 3 6 8 •> 85FC20D2CBB0R820-55E 

5 1 3 7 6 ? D9CC20D2FFC820D9-607 

5 1 3 8 4 •> CC202ECCC010B0ER-528 

5 1 3 9 2 ? R92020D2FFRD75CE«56R 

5 1 4 0 0 ? 202ECD20D2CBB087-4D7 

5 1 4 0 8 ? CD7CCEF0OBR95820-503 

5 1 4 1 6 ? D2FF2030C84C57C8-32C 

5 1 4 2 4 * 20D2CBB0F8CD7DCE-65D 

5 1 4 3 2 ? D0EBRD75CER8B993-687 

5 1 4 4 0 ? CED00E2O30C8R991-4EE 

5 1 4 4 8 ? 20D2FF4C7EC94C57«51F 

3 1 4 5 6 ? C8A0O08C7CCE8C7D-447 

5 1 4 6 4 ? CE20D2CBB0F091FB"5BF 

5 1 4 7 2 ? 202ECCC8»X77CED0"4D3 

5 1 4 8 0 "> F020D2CBB0EOCD7C-59E 

5 1 4 8 8 ? CEF068R95820D2FF-4D8 

5 1 4 9 6 •> 4C57C820D2CBB0CE-4CE 

5 1 5 0 4 ? CD7DCEF0034C23C9-473 

5 1 5 1 2 ? 20RCCB2038C8RD75-409 

5 1 5 2 0 ? CER8R9089993CERI '=^06 

5 1 5 2 8 7 84CEC902D02528BC-436 

. 5 1 5 3 6 ? CBR9C820F3CBR955-568 

5 1 5 4 4 ? 2016C BR95020F 3C B "432 

• 5 1552 ? 20C7CBRC73CEC888-54F 

5 1 5 6 0 ? B993CED02398D0F7-5D4 

5 1 5 6 8 0 4C5BC7R9552016CD-3DF 

5 1 5 7 6 ? 20F1CB4C63C9RC77-4EF 

5 1 5 8 4 ? CE20D2CB88D0FR20-37D 

5 1 5 9 2 ? D2CB20D2C B4C4 7C9»33E 

5160O ? 4C3CC8R52B85FBR5"4F5 
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iTELSOFT 
omitted and the block is retransmitted by the 

sending end until it is received without error. 

When data transfer is successfully 

completed Program loaded O K is printed at 

both ends and they then revert back to Chat 

mode. 

Set baud rate: This gives the user the option 

to change baud rates to try out different 

methods of working; e.g., the Telemod 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 bytes: As mentioned earlier this facility 

is built in to enable users to save any number 

of machine code sections to tape or disc after 

downloading. The start and finish memory 

addresses of the machine code can be entered 

using either decimal or hex numbering. 

Naturally, 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. 

Only the Download section of 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 of the 

program where we will give the instructions 

needed to Save the program to tape or disc. 

The download program is approximately 

1800 bytes in length and consists of a Basic 

hex loader program and a list of machine 

code. Type in the hex loader program listed in 

figure 1 and then Save to tape or disc before 

you Run it. When the hex loader program is 

run the computer will give the prompt "S tan 

address (hex)?" and you should enter 51000 

and press Return. 

The compuier will print the start address of 

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 will be prompted with 

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 of the code 

— but to tape only — by entering End instead 

of the next line of data when you are 

prompted with a line number and question 

mark. When you want to continue typing in 

the machine code program it is reloaded with 

the Command. 

When you have entered all the machine-

code lines the hex loader program will auto-

matically save this machine-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 of the code 

(but to t3pe only) by entering End instead of 

the next line of data when you are prompted 

with a line number and question mark. When 

you want to continue typing in the machine 

code program it is reloaded with the 

command. 

LOAD • DOWNLOAD",1,1 

then enter New and Load 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. To Run the program, enter 

• . SYS 51000 (Return) 

M o d e m t ransmi t 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 Option 4. 

To receive software from Telsoft, the Your 

Computer downloading service, first dial up 

Colchester (0206) 8068 and check when soft-

ware for your machine is being downloaded. 

This 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 Option 1 from the menu — Receive. 

As each block of data is recieved the block 

number and the program title will be dis-

played, followed by " O K " if there were no 

errors. Note that the " O K " will 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. 

* When 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 Option 5 to leave the 

Telsoft Menu and list the first few lines of the 

Basic program you have received to get the 

necessary Saving instructions. • 

3 1 6 0 8 7 2C85FCR00OB1FB99-52R 

3 1 6 1 6 ? 22O0C8B1FB8523F0-4CE 

3 1 6 2 4 •> 0BR52285F 8 9 3 2 3 8 3 - 4 4 7 

3 1 6 3 2 ? FC4C9BC918R5FB69-57 B 

3 1 6 4 8 ? 0 2 8 5 2 D 8 5 2 F 8 5 3 1 R 5 - 3 7 B 

3 1 6 4 8 7 F C 6 9 3 0 8 5 2 E 8 5 3 8 8 5 - 4 1 2 

3 1 6 3 6 7 32602063CCA9O28B-3E1 

3 1 6 6 4 ? 8 4 C E R 9 8 B 8 P 8 2 P E 6 0 - 4 R 3 

3 1 6 7 2 ? 8 E 8 1 C E 8 C 8 2 C E R 2 0 0 - 5 3 3 

3 1 6 8 0 ? R 9 0 9 8 D C D C E 2 0 2 F C B . 4 D4 

3 1 6 8 8 ? C914F 0 1 6 C 9 0 P F 0 5 1 - 4 E 2 

3 1 6 9 6 ? C 9 2 4 P 0 1 9 2 0 P 2 F F 8 P - 5 4 4 

5 1 7 0 4 ? C 3 C E E 8 4 C E 5 C 9 E 0 0 0 - 6 4 B 

5 1 7 1 2 7 D 0 E 3 E 8 0 0 F 0 D F 2 0 D 2 - 3 3 4 

5 1 7 2 0 ? F F C R 4 C E 5 C 9 C 9 3 0 9 0 - 5 5 4 

5 1 7 2 8 7 D 4 C 9 3 R 9 0 1 5 4 8 R D C 3 - 4 4 4 

5 1 7 3 6 ? C E C 9 2 4 F 0 0 4 6 8 4 C E 3 - 4 6 0 

3 1 7 4 4 •> C 9 6 8 C 9 4 1 9 0 B F C 9 4 7 - 4 B A 

5 1 7 5 2 7 B 0 B B 2 0 P 2 F F 3 8 E 9 3 0 - 4 D 5 

5 1 7 6 0 7 C 9 0 R 9 0 0 2 E 9 0 7 E O O 5 - 3 6 A 

5 1 7 6 8 7 F 0 R B 9 B C 3 C E E 8 4 C E 5 - 6 IR 

5 1 7 7 6 *> C 9 E 0 0 0 F 0 A 0 E 0 O 1 D 0 - 3 2 R 

5 1 7 8 4 ? O7RPC3CEC924F095-4FF 

5 1 7 9 2 7 R 9 2 0 2 0 P 2 F F R 9 F F 9 P - 5 4 F 

5 1 8 8 0 ? C3CEA2008ECFCE8E-344 

3 1 8 0 8 7 P8CE8EP1CE8EP2CE-659 

3 1 8 1 6 ? RDC3CEC924PO06A9-512 

5 1 8 2 4 7 0F8DCPCEE8BBC3CE-5PP 

5 1 8 3 2 7 C9FFF01D20C BCAB0-5B2 

5 1 8 4 0 7 3418BDC3CE6DCFCE-524 

5 1 8 4 8 7 8DCFCER90O6BD0CE-566 

5 1 8 5 6 7 8 D D 0 C E B 0 2 0 E 8 4 C 7 5 - 5 34 

5 1 8 6 4 7 CAABCFCEAC83CE99-642 

5 1 8 7 2 7 R3CEC 8RBP8C E 9 9 R 3 " 6 6 0 

5 1 8 8 0 ? CEC8188C83CERC82-561 

5 1 8 8 8 7 C E 8 E 8 I C E 6 0 2 0 2 5 C D - 4 E D 

5 1 8 9 6 ? R 2 O 0 B P 4 1 C E C 9 2 1 F 0 = 5 0 0 

5 1 9 0 4 7 072OP2FFE84CBACR-570 

5 1 9 1 2 ? 4CDEC98DCDCE8DCE-63E 

3 1 9 2 0 ? CERPCFCE8PP1CEAP-*C1 

3 1 9 2 8 7 D0C E8PP2C E 1 8 R P P 1 - 6 3 9 

5 1 9 3 6 7 CE6DCFCE8PCFCERP-6SF 

3 1 9 4 4 7 P2CE6BP0CE8PP8CE-6BE 

3 1 9 5 2 7 B003CECECED0E660-625 

5 1 9 6 0 7 2 0 6 3 C C A 9 0 F 8 D 8 6 0 2 - 4 1 4 

5 1 9 6 8 ? R 9 5 1 8 5 F P R 9 C D 8 5 F E - 5 7 5 

5 1 9 7 6 7 R 0 0 0 2 0 9 D C C 2 0 2 5 C D - 3 4 3 

5 1 9 8 4 ? 209DCC209DCC209D-3DF 

5 1 9 9 2 ? CC2022CB2OR9CC20-3R 8 

3 2 0 0 0 "> 9 5 C C 2 0 2 2 C D 2 0 9 5 C C - 4 11 

5 2 0 0 8 ? 2 0 2 F C B 2 0 B 2 F F 6 0 8 E - 4 2 1 

5 2 0 1 6 ? 8 1 C E 8 C 8 2 C E 2 0 6 9 C C - 4 B0 

5 2 0 2 4 ? 20ECCC20CRCCC900-48F 

5 2 0 3 2 ? D00D20FDCCC931F0-4F0 

5 2 0 4 0 7 0 6 2 0 0 1 C C 4 C 3 5 C B 8 D » 3 T 4 

3 2 0 4 8 7 8 0CERE81CERC82CE-59 7 

3 2 0 3 6 ? 60RE92CE9R4C5BC7-4CE 

5 2 0 6 4 ? 2 8 2 2 C D R 9 2 2 8 5 F D R 9 - 4 6 5 

5 2 0 7 2 ? C E 8 5 F E R 0 0 0 2 0 9 3 C C - 4 D R 

5 2 0 8 0 ? 2 0 2 5 C P R 0 O F R 9 2 0 9 9 - 3 9 3 

5 2 0 8 8 ? 9 3 C E 8 8 P 0 F R 8 P 9 3 C E - 6 1 9 

5 2 0 9 6 ? 2 0 2 F C B C 9 1 4 D 0 1 0 C 0 - 4 1 7 

5 2 1 0 4 F 0 0 F 0 F 3 2 0 B 2 F F 8 8 R 9 - 5 8 F 

5 2 1 1 2 7 2 0 9 9 9 3 C E 4 C 8 0 C B C 9 - 5 0R 

5 2 1 2 0 7 0 D F 0 0 B 2 0 P 2 F F 9 9 9 3 - 4 B B 

5 2 1 2 8 7 C E C 8 C 0 1 0 D 0 D R R 9 2 0 - 5 79 

3 2 1 3 6 7 2 0 D 2 F F 6 0 R 9 2 0 2 0 D 2 - 4 B 4 

5 2 1 4 4 ? F F R 9 4 F 2 0 D 2 F F R 9 4 B = 5 8C 

5 2 1 5 2 ? 2 0 B 2 F F 6 0 A 9 1 3 8 P 0 0 - 4 5 2 

5 2 1 6 0 7 DER9128D00PE60R9-4CD 

5 2 1 6 8 7 5 3 8 D 0 0 D E R 9 5 2 8 D 0 0 - 4 0 E 

5 2 1 7 6 7 D E 6 0 R 9 9 6 1 8 8 D 8 7 C E - 3 4 7 

3 2 1 8 4 7 8 C 8 2 C E R C 8 2 C E 2 0 0 4 - 4 P 4 

5 2 1 9 2 7 CC20ECCCCE87CEBO-677 

5 2 2 0 0 7 0 2 3 8 6 0 2 0 F PC C B 0 E E " 5 0 9 

5 2 2 0 8 ? 6 0 R 9 F R 8 C 8 2 C E R 8 2 0 - 5 9 7 

5 2 2 1 6 ? 0 4 C C 8 8 P 0 F R R C 8 2 C E - 6 1 6 

5 2 2 2 4 7 6 8 2 0 0 4 C C 8 R R 2 R 8 C R - 3 EE 

5 2 2 3 2 7 P 0 F B A R 2 0 6 9 C C 6 0 2 0 - 4 5 4 

3 2 2 4 0 ? 2 5 C B A 9 0 2 2 O R B C C 2 0 - 3 64 

5 2 2 4 8 7 9 5 C C R B 8 E C E 2 0 P 2 F F * 5 7 3 

5 2 2 5 6 7 A 9 2 0 2 0 P 2 F F 8 9 0 3 2 0 - 3 R 6 

5 2 2 6 4 7 RBCC20P8C9604D7B-48R 

5 2 2 7 2 ? CE8P7DCER208RP7P-4RR 

5 2 2 8 0 ? C E 2 R 9 0 1 0 R B 7 P C E 4 9 - 4 1 1 

5 2 2 8 8 7 0 8 8 P 7 P C E R P 7 C C E 4 9 - 4 6 0 

5 2 2 9 6 ? 108B7CCE2E7CCE2E-3D5 

3 2 3 0 4 ? 7 P C E C R P 0 E 1 6 0 A 0 0 0 - 5 1 6 

5 2 3 1 2 ? R 9 0 0 9 9 0 0 P 4 C 8 C 0 1 8 - 4 0 E 

5 2 3 2 0 B 0 F 6 6 0 R 9 9 3 2 0 P 2 F F - 5 B 3 

5 2 3 2 8 7 6 0 4 8 R 3 R 2 2 9 0 F B 0 1 F - 3 7 E 

5 2 3 3 6 ? R 5 P 4 4 8 R 3 R 2 2 9 1 0 F 0 - 4 R 1 

5 2 3 4 4 7 A 5 R 9 R 4 4 C 8 0 C C R 9 2 0 - 4 2 B 

5 2 3 5 2 ? 2 0 P 2 F F R 9 0 0 8 5 P 4 R 9 - 5 1 C 

5 2 3 6 0 7 9 P 2 0 P 2 F F 6 8 8 5 P 4 6 8 - 5 3 F 

5 2 3 6 8 7 6 0 2 0 P 2 F F C 8 B I F P C 9 - 6 2 0 

5 2 3 7 6 7 2 1 D 0 F 6 C 8 6 0 2 0 2 3 C B - 4 B 9 

5 2 3 8 4 F R9OC20RBCC2O93CC«46 P 

5 2 3 9 2 ? 6 0 A 9 0 5 8 E 3 1 C E R A R 9 * 4 E 6 

5 2 4 0 0 7 2 0 2 0 P 2 F F C R P O F R 8 E - 6 0 3 

3 2 4 0 8 7 8 1 C E 6 0 C 9 1 4 F A 0 8 C 9 - 5 0 5 

5 2 4 1 6 7 7 F F 0 0 1 6 0 R 9 1 4 6 0 R 9 - 4 5 6 

5 2 4 2 4 •> 7 F 6 0 2 0 E 4 F F C 9 C 1 9 0 » 5 C 4 

5 2 4 3 2 ? 0 7 C 9 P B B 0 0 3 3 8 E 9 6 0 » 4 R F 

5 2 4 4 0 7 6 0 C 9 4 1 9 0 0 E C 9 5 B 9 0 - 4 9 4 

5 2 4 4 8 ? 0 8 C 9 6 1 9 O 0 6 C 9 7 B B 0 - 4 9 C 

5 2 4 5 6 7 0 2492O60488FL4808 «2P5 

5 2 4 6 4 O 2 0 E 1 F F D 0 O 3 4 C 5 9 C B - 5 3 3 

5 2 4 7 2 7 2 8 6 8 R R 6 8 6 0 R B 0 0 P E - 4 8 5 

5 2 4 8 8 7 4 9 0 1 6 R 9 0 0 3 R 9 0 0 6 0 - 2 5 0 

5 2 4 8 8 7 R P 0 1 P E 6 0 4 8 R P 0 0 P € " 3 C 7 

5 2 4 9 6 •> 4 9 0 2 6 R 6 R 6 8 6 0 2 0 0 C - 2 2 3 

5 2 5 0 4 ? C P B 0 F B 8 P 0 1 P E 2 0 E C » 5 0 8 

5 2 5 1 2 7 C C 6 0 2 0 2 5 C P2028C B » 3 7 3 

5 2 5 2 0 7 R 9 0 P 2 0 P 2 F F 6 0 4 8 2 9 - 3 R 0 

5 2 5 2 8 ? F06R6FL6R6R0938C9«3CR 

5 2 5 3 6 ? 3 R 3 0 0 3 1 8 6 9 0 7 2 0 P 2 * 2 1 F 

5 2 5 4 4 7 F F 6 8 2 9 0 F 0 9 3 0 C 9 3 R - 3 1 B 

5 2 5 5 2 ? 3 0 0 3 1 8 6 9 0 7 2 8 P 2 F F - 2 F 4 

5 2 5 6 0 7 6 0 4 4 4 F 3 7 4 E 4 C 4 F 4 1 - 2 C 4 

3 2 3 6 8 7 4 4 2 0 4 P 4 5 4 E 5 5 2 1 3 1 " 2 4 3 

5 2 5 7 6 •> 2 0 2 0 2 0 5 2 4 5 4 3 4 5 4 9 - 2 2 8 

5 2 3 8 4 7 5 6 4 3 2 1 3 5 2 0 2 0 2 0 4 5 - 1 F E 

5 2 5 9 2 7 5 8 4 9 5 4 2 0 5 4 4 F 2 0 4 2 - 2 8 R 

5 2 6 0 0 ? 4 1 5 3 4 9 4 3 2 1 3 6 2 0 2 0 - 2 2 F 

5 2 6 0 8 7 2 0 5 3 4 1 5 6 4 5 2 0 4 2 5 9 - 2 8 R 

5 2 6 1 6 7 5 4 4 5 5 3 2 1 2 8 2 0 5 5 5 3 - 2 8 5 

5 2 6 2 4 7 4 5 2 8 1 2 2 0 5 3 5 4 4 F 5 O = 2 6 P 

3 2 6 3 2 7 2 0 9 2 2 0 5 4 4 F 2 0 5 2 4 5 - 2 C 4 

5 2 6 4 0 7 5 4 5 3 5 2 4 E 2 0 5 4 4 F 2 C - 2 C C 

5 2 6 4 8 7 4 P 4 5 4 E 5 5 2 0 2 9 2 1 4 5 - 2 8 C 

5 2 6 5 6 ? 4 E 5 4 4 5 5 2 2 0 4 E 5 5 4 B - 2 F 9 

5 2 6 6 4 7 4 2 4 5 5 2 2 0 2 1 4 9 4 6 2 0 - 2 8 1 

5 2 6 7 2 7 4 1 4 4 4 4 5 2 4 5 5 3 5 3 2 0 - 2 E 6 

5 2 6 8 0 ? 4 9 5 3 2 O 4 9 4 E 2 0 4 8 4 5 - 2 C 8 

5 2 6 8 8 ? 5 8 2 C 1 1 9 P 9 P 9 P 9 P 9 P - 4 7 6 

5 2 6 9 6 7 9 P 9 P 9 P 9 P 9 P 9 P 9 P 9 P - 5 C 0 

5 2 7 0 4 7 9 P 9 D 9 P 9 P 5 0 5 2 4 5 4 6 - 4 8 1 

5 2 7 1 2 ? 4 9 5 8 2 0 5 7 4 9 5 4 4 8 2 0 - 3 0 5 

5 2 7 2 0 ? 2 4 2 1 5 3 5 4 4 1 5 2 5 4 2 0 - 2 E 3 

5 2 7 2 8 ? 4 1 4 4 4 4 5 2 4 5 5 3 5 3 2 0 - 3 I E 

5 2 7 3 6 7 4 6 4 F 5 2 2 0 4 1 5 2 4 5 4 1 - 2 2 0 

5 2 7 4 4 ? 2 0 2 1 4 6 4 9 4 E 4 1 4 C 2 0 - 1 D 3 

5 2 7 5 2 ? 4 1 4 4 4 4 5 2 4 5 3 3 5 3 2 0 - 2 3 6 

5 2 7 6 0 ? 4 6 4 F 5 2 2 0 4 1 5 2 4 5 4 1 - 2 3 8 

5 2 7 6 8 7 2 0 2 1 3 0 5 2 4 F 4 7 5 2 4 1 - 2 2 C 

5 2 7 7 6 7 4 B 2 0 5 4 4 9 5 4 4 C 4 5 2 0 - 2 3 7 

5 2 7 8 4 7 2 8 4 P 4 1 5 8 2 8 3 1 3 6 2 0 - 1 E 5 

5 2 7 9 2 7 4 3 4 8 4 1 5 2 2 7 5 3 2 9 2 0 - 2 1 9 

5 2 8 0 O ? 2 1 I 2 4 E 4 F 5 4 2 0 5 6 4 1 - 2 1 B 

5 2 8 0 8 7 4 C 4 9 4 4 9 2 2 C 2 0 5 4 5 2 - 2 R 5 

5 2 8 1 6 9 5 9 2 0 4 1 4 7 4 1 4 9 4 E 2 0 - 2 4 9 

5 2 8 2 4 7 3 R 2 0 2 1 4 4 4 9 5 3 4 3 2 0 - 2 1 6 

5 2 8 3 2 ? 4 F 5 2 2 O 5 4 4 1 5 0 4 5 2 0 - 2 6 B 

5 2 8 4 0 7 2 8 2 0 4 4 2 F 5 4 2 0 2 9 2 0 - 1 E 0 

5 2 8 4 8 7 3F2100*OO<*000000=0P0 
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TELSOFT 
A reminder of how to use the Telsoft service. 

T H E PROGRAMS g iven here w i l l enab le 

Spcctrum and BBC 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. 

On the BBC you call the service by entering 

C A L L & 6 A 0 0 

while Spectrum owners must type 

R A N D O M I Z E U S R 6 0 0 0 0 

So far OE Ltd's Telemod 2 and VTX 5000 

modems have been tested with the service, but 

it also works with a number of other makes. 

To find out what is available on Telsoft and 

how to receive software dial up Colchester 

(0206) 8068. This audio recorded information 

line will also advise you which telephone 

numbers to ring for the 300 and 1200 bit/s 

services. 

When a program you want to download is 

available, make sure your modem is set up 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 Option 1 from the menu — 

Receive. After a block of data is received, you 

will see " O K " printed if there were no errors, 

otherwise the program will wait for the blocks 

to come round again. 

When the "Program loaded O K " message 

appears return to the Telsoft menu and select 

Option 5. You can now save and run the 

program. 

Figure 1. BBC. 
IB ROI OK CODE LOADER 
IS HIMEM-669FF 
20 CX 81 PR INT 
50 INPUT - START ADORESB (I 
40 A-CVAL <-|.-*A»> 
30 IF A >fc6FB7 THEN 200 
60 IF A< l>?AB0 OR A>t6FE7 THEN 20 

IHex)*|A« 

70 P R I N T - | 
BO -| - B«,C« 
9 0 I F L E N <8*> < > 1 6 THEN 

lee i-fl 
l i e FOR N - 0 TO 7 

129 *»- HIM <8», 2*N* l , l ) i 
130 I F E - l THEN 2 6 0 

1 4 0 « » - H I t > « ( U * , 2 « N » 2 . l > i 
1 3 0 I F E - l THEN 2 6 0 

QOSU8 500 

1 6 0 B - E V A L < - t " * H I D » < 0 * . 2 * N M , 2 > > 
1 7 0 - > A - 8 i A - A * I l T - T « B 
I B S NEXT 
190 FOR H - 1 TO L E N <C«> 
200 Xa-HID«(C«,H,lliSOSUB 300 
2 1 0 I F C -I THCN A-A-li GOTO 2 6 0 
2 2 0 NEXT 

2 3 0 I F T - E V A L < " l . " * C « > THEN 3 0 
2 4 0 P R I N T -CHECKSUM ERROR 

-81OOTO 30 
260 PRINT "TYPINO ERROR 
270 A-BXA OIV 8) iGOTO 30 
200 *8AVE "DOWNLOAD- &A00 6F87 
290 END 
300 E-01 IF ASC(X«><48 TICN E-l I RE TURK 
310 IF ASC(X*XSe THEN RETURN 
320 IF ASC(X«><63 THEN E—11 RE TURN 
330 IF ABC < X#> >71 THEN E-l 
340 RETURN 

Figure 2. BBC. 

6A10 
6A18 
6A2B 
6A20 
6A30 
6A38 
6A40 
6A48 
6A3B 
6A38 

6A70 
6A70 

6ACO 
6AC8 

6AC0 
6AE8 
6AF0 
6AF8 

.A9C8ABFEA20120F4 
|FF20616C20486OC9 
I3IF0BBC934F0E9C9 
I j y O064C0C6A4C47 
i6AA9OC70E3FFA9EO 
•A800A2FF20F4FFA9 
iB3A2B020F4FFA9O2 
iA7022OF4FFA9CBAe 
I FEA2002OF4FF60A9 
iOC2OE3FF20F76BA9 
i13A2B120F4FFAeBB 
IA9FF8899836FD0FA 
IA915A2O120F4FF20 
!0C6C9OF B2O0C6CB0 
:FBA0O0O477847OO4 
I79B4 7A847BB9702O 
iO36DA37029F0C900 
iDOE 2200C6CBOO099 
17100CO20D36DC009 
iOOFBA00OA3742980 
•D00BA3IC8376IGAS 
I ID63738377200C6C 
i808320E3FFC820D3 
t6OC0I0O0F0A37320 
:826O200C6CB0A0CS 
t 7AF008A9382OE3FF 
I2OC7FF4C676A2O0C 
.6CO0OCC37BF000A9 
i307OC3FF2OC7FF4C 
I 676AA373A0B9836F 
«D00E2OC7FFA90B7O 
«E3FF4CB3684C676A 
: A088847AB47B200C 

,4C6 
• 38A 
• 4CB 
.280 
• 4B2 
.4F0 
.363 
, 4C8 
• 40C 
.439 
, 3EB 

7 
.394 
.348 
,416 
• 308 
.409 
.468. 
,364 
,422 
,334 
, 2G9 
,324 
,4J3 
,3CC 
,478 
, 34F 
• 40C 
.4 AC 
,43E 
,380 
,469 
,2C9 

6B10 
681B 
6B20 
6B28 
6B30 
6B3B 
6B4B 
6848 

6BF0 

'29176200360,477 
IC0C47300FI200C6C,43A 
.80E 3C3 7AF008A930,4CE 
i70E3FF 20E 7FF4C67,4B8 
i6A700C6C80CFC37B,3C1 
>F00GA93G20C3FF4C,447 
I676A20C76020E7FF,429 
• A373AOA90099036F ,3F6 
iA30AC902D03020D7,419 
I68A9C870336CA933,388 
1 7O3O6CA9302B336C , 290 
iA913A20120F4FF20,394 
IF76BA471C8G8B963,303 
I6FO03I90D0F7A90C,4A4 
I 20E3FT 20A36DA9SA , 437 
I0S62A96F8583A9B7,3D7 

F86D20A8,2D0 
I 6DA903700B6EA908 ,2DA 
I20E3FF 20F860A9D2,302 
I20E0FF 4C0C6AA933,38F 
I20306CA99620336C,2DE 
l 4C6A68A473200C6C, 2D2 
IB8D0FA200C6C200C,316 
•6C4C486S4C6C6AA9,336 
I2020E3FFA96F20E3,43D 
iFFA96B20E3FF60A9,3IE 
>9CA000A6BAEBB2D0,41E 
iBBA21320F4FFA212,307 
i20F4FF60A79720F4,4C0 
IFFA29620F4FF6BA9,333 
. 9CA000A68AEO02DB, 4 11 
IE BA23320F 4FFA232,4E 7 
I20F4FF6B18A99603,44F 
i8F84 7EA991A20B20,3BD 
tF4FFB8eVC0«7D«e3,44B 
« 6G684C0C6AA4 7E 20,2D4 

AC 20 
6C30 
6C38 
6C40 
6C48 
6C30 
6C30 
6C60 

6C70 
AC 78 

6C90 
6C98 
6CA8 
6CA8 
6CB0 
6CII8 
6CC0 
6CC0 
6CD0 
6CD0 
6CE0 
6CE8 
6CF0 
6CFB 
6000 

6O0B 
6DI0 
6DI0 
6020 
6020 
6030 
6D3G 
6048 

t 496CC68F 00023860,374 
.A38AC902D8062O79,369 
I6EB0EC60A991A201,447 
«20F4FF98A47EB0OF,33C 
i608AA2O2CAE8CAD0,3AA 
IF 8AA6BA9BB84 7EAG,430 
I20496C88O0FAA47E,449 
• 60A9EGA000A2FF20.432 
IF4FFA98OB38AAV0C,460 
I20E3FF70A06DA904,3E4 
I2000AE A909B3G2A9,2F B 
I6F83O5A00020F86D,39C 
i20I36DC94lF00BC9,370 
» 42F011C943F0174C•3A2 
i616CA9OGA20120F4,333 
IFF4CB76CA900A203,3C4 
I2BF4FF4C876CA988,433 
IA2042BF 4FFE68AA3.4CE 
I7C2BC3FFA47E20A8.468 
I6OA9082B0O6C 20FB.2C4 
•60A81720136DC94I.200 
IFB0 W.942F01IC943.413 
« F0174C616CA907A2,372 
i012OF4FF4C096DA9,37F 

I07A20320F4FF4C09 
t6DA907A2O42OF4FF 
t E60AA3GAC902O009 
«A«»nOAB00A?Ol28F4 
iFFA37C70C3FF7033 
I6C203J6C607OA86O 
IA90320006C2OFM6D 
I20A86OA9B320006E 
i20FG6O20AB6OR903 
i20006E20FG6D2OAB 
•6DB47EA90370O06E 
iA9D220EOFFG37C60 

,314 
.306 
,443 
, 3F8 
.493 
,2E3 
, 2C1 
,274 
,3611 
,2DC 
• 2A9 
, 408 

6048 «A90C28C.3FF 28AB6D. 3CF 
6030 IA9077OOO6EA99A83.306 
603G i82A96EG3G3A00020.361 
6060 iF86O20A86D20996D.3C0 
6068 •20996D20996D20A8,317 
6070 I6DA90A2B006E20FO.2C6 
6078 i6O2BA86OA9022000.270 
6DOB I6E2BF8602BAB6D2B.348 
60BU IE7FFA9D220E0FF40.3A8 
6D90 •A90FA2OO2OF4FF6O.3D3 
6D»B I 6BA90820006E20F0.287 
'jOA0 I6D20AB6D6B78AB6O.33A 
6DAB i20AB6D2BE7FF20E7.443 
6DB0 |FF604B29F06A6A6A,3FE 
6DBG i6A0930C93A3003IB,IF1 
6DC0 I690720E 3FF68290F.312 
6DCS I0930C93A30031B69,1FB 
6DD0 I0720E3FF60437B03.3AE 
6DOO I7BA200A3702A9B0C.308 
6DEO tA37B49BO0S70A37A.39O 
6DEO I 4910G37A267A2670,299 
6DF0 ICAO0C8602OE3FFC0.3AC 
6DF0 iB182C90OD0F6C860•4F 7 
6E00 I867DAAA92020E3FF.47G 
6E0G 1CAD0FAA67D60C97F.33F 
6E1B «DO0BA9O620F4FFEO.4FD 
6E18 IB0F0I2A97FC92080.3C3 
6E20 IOEC90AF88AC9ODFO.3AI 
6E2B »06C907F002A9O060,201 
6E30 I037C067D847EA991,440 
6E30 IA20120F4FFA903A2,404 
6E40 a8720F4FFA996A7O0.403 
6E46 I20F4FF902902F0F4,4BA 
6E30 IA47CA997A20928F4,41F 
6E38 IFFA9B3A2B420F4FT.464 
6E60 •A991A2B020F 4FF B0,49F 

6C68 • 09C007000360604C, 2CI 
6E70 IBC6AA3 7 C A67 DA4 7E, J DC 
6£78 I60G47CG67DA996A2,446 
6CGO 10G20F4FF982901FB,SCO 
6E88 s BBA996A20920F4FF, 406 
6690 1981890013GA67DA4,340 
6€98 I7E60444F574E4C4F.78I 
6CA0 14144494E47204043,213 
6CA0 t4E330OJ120202032.193 
6EB0 I 4343434936430034.1F2 
6EB6 I 2070203343342042,I AC 
6EC0 16173642032617463• 2E* 
6EC0 10033707020433049,188 
6EDB 13420344F20424133,200 
6ED8 I49430O434E3443S2.217 
6EE0 •204E334O4243320D, IF* 
6EE8 I 2820333343204394.ICC 
&EF0 I324C2D4720344F20.1FS 
6EF0 1 32433433324E2034 .234 
6F00 I4F204D434E332029, ICO 
6F00 10033433420343241,208 
6F10 14E334D4934204261,24C 
6FIG 17364203261746300,292 
6F20 14120202037332042.16F 
6F2G 16173640O42202033,1FC 
6F30 : 3030204261736400.709 
6F38 >4320313230302042.188 
6F40 16173640033433420.233 
6F40 13243434349364320,223 
6F30 1 4261736420326174.2C3 
6F3G I63OO30374F473241.230 
6F6B I4D20204C4F414443.IF? 
6F6G i 442B206F68003032,780 
6F70 143333320414E3920,213 
6F7G I4B433920464F3220.2I8 
6F80 i 4043463300202020, IA2 

Figure 1. Spectrum. 
3 REM SPCCTRUM 40k 

10 REM Men Cod* Load*' 
13 CLEAR S908B 
20 POKE 23636,Gi CLS I PRINT 
30 INPUT "3tart Addr»«» 
30 IF »>61133 ThCN 00 TO 200 
60 IF «<6BO00 THEN GO TO 20 
70 PRINT ai 

80 INPUT " l* Ib• 
B3 IF 8«--eNO- Th«N 00 TO 200 

« l« 1 98 IF LEN b«<>70 THEN 00 TO 260 
lOB LET t-a-236«INT (a/2361 
110 FOR n - 0 TO 7 
120 LET »a-(>s<2*n+l TO 
123 GO SUB 3 0 0 1 LCT y > 
130 IF «-l THEN 00 TO 260 
140 LCT x«-t>*<2*n*2 TO 2*n*2> 
143 OO SUB 3001 LCT r*y*lt*» 

130 IF THEN BO TO 260 
170 POKE »,YI LET 
100 LCT t-t*y« NEXT m LCT y-0 
190 FOR 1 TO 3 
200 LCT ••-«>• (17»« TO 17*«) 
203 00 SUB 3001 LET yy*16*» 
210 IF I THEN LCT a-a-li GO TO 260 

220 NEXT • 
230 IF t-v T»«N PRINT -|"|b«i OO TO 30 

240 PRINT "CM*ck*u« Error* 
230 LCT a-a-Oi OO TO 30 
260 PRINT -Typing Error-
270 LCT a-0*INT <*/0>i OO TO 30 
200 SAVE »do«nload-CODE 60B0U.U36 
290 POKE 23630.01 STOP 
300 LCT «-0i LET x-COOE <«-4G-7*(«a>*9'l 
310 IF x<0 OR x>13 THEN LET a-l 
320 RETURN 

172 

Figure 2. Spectrum. 

iCDI3CDC307ECCD13,4C7 
IE0CD36ECCD66EDCD,6Si 
i30COCO47EE38FBCD,3AF 
« B8E0FE31CA99EAFE,69A 
t 33CAG7EAC366EACD,SDO 
I 15ED3EFACDB4E0CD,3FD 
l13EDC9CDI3EDC366.333 
•EACD66EDI1E3EE06.3GC 
iG03CFF121310FCCD.438 
i13CC11COEE06173C,3D2 
(201213I0FCCO1FED.3OA 
i30F0CD30EDCO1FCD.388 
t 38F83263EF3C0032,3C9 
i6CCF326FEF3270CF,344 
I3A6SEFC0EBEC3A63,SA1 
IEFE6F0FE0020OC0E,627 
1091163CFCD1FEDDA.301 
IAAEA1312CDEBCC00,332 
I20F23A69EFE60020,31A 
10O214B3C3A68CF0E,36C 
• 0047092260CF0E00.1 DA 
I 11COCECOIFED3B9A,47F 
112130CCOEBCC 79FE,43C 
I1020F03A60CFCD81,447 
ICCCD1FEDDAAACA2I,374 
i6FEF8C20133E301I,326 

60104 
60112 
60120 
60128 
60136 
60144 
60132 
6016O 
60160 
60176 
60104 
60192 

60216 
60224 
60232 
60240 
60240 
60236 
6B264 
60272 

60296 • 

60312 
60320 
60328 
60336 
60344 
60332 

60376 
60304 
60392 

C0CE12133C0012C0,340 
07ECC0A6CCC3AAEA,68I 
CO1 FT DDAAACA2170,31B 
EFBE20C121E3CE3A,324 
6GEF836F3C000C67,3CC 
3C00BE2008COD7EC,40F 
3E2132883CC3FFEB,482 
3E00326FEF3270EF,3C7 
ED3B68EFBE00CD1F,40C 
EDDAAAEA3273CFCD,634 
E0EC3A60CFFE0020.306 
033A69CFE6O03A73.432 
EF1213OC3A6AEF09,3FC 
2BOCCD1FEOOAAACA.300 
216FEF BEC22OE8C0,304 
1FE00AAACA2170EF,3A2 
8EC22DE83E6F32E2,309 
EE3E6B32E3CE3E00,490 
32E4EE3AG83CFE21,301 
7B03CD13EECDD7EC,933 
CDA6CC2IE3CC3A60,3C3 
EF836F3C00OC6736,422 
002IE3CCCD4066EF,361 
0C7EFE00C20OCA23.4F C 
0D20F 63EFACDB4ED.309 

60416 
60424 
60432 

I1FED30F8C30OEAF3,994 
10603AF D3FF10F83C,300 
i40O3FF3ETFD3FF3C,96F 

60440 i31D3FF3C0F328F9C,303 
60448 •32GD3C324B3C3C01,230 
60436 •D3FC21913CC09CF0,36B 
60464 iC030EDC366CACD13,32F 
60472 IEECD66ED3E010 3FE,336 
60400 «2169EE3E00CO0FCC,442 
60406 i CDB4ECCDA3ECCDA6,634 
60496 iEC23C077ECC077CC,38T 
60304 >CDA0ECCD04CCCOA6,661 

60320 i04EC23CDA3CC 3E031490 
60328 a CDGFECCDO4ECC9C0,6G8 
60336 IA3EC3E07CD6FCCCO.36I 
60344 I84EC23C97EFE00CO,328 
60332 iCD88E023C364ECFC,631 
60360 i00C8F33C20CDBBCO,320 
60368 IF13DC3SFECCDA8CC,63D 
60376 ICDA3CCCDA6CC3E0O,3A6 
60364 IC08BED3CFF329C9C.374 
60992 lC9F913C6F0C 81FCB,60C 
60600 I1FC8IFC0IFF630FE.4CF 
6B«>0U I 3AFAC6CCC6071213, 490 
60616 IFIE60FF630FE3AFA.606 
60624 iD4ECC6071213C92I,46C 
60632 ICDEEE3CO04CCC106,69C 
6B64B •173C20772310FC3C,339 
60648 I0077C9E92170EFAC.93B 
60636 I77C3OE067EA7C8I7,449 
60664 i300D7ECE087 73A6F,3C9 

60672 IEFEE10326FEF 3721,303 60904 
SOC I6FCFC81623CB1600.33G 60912 
MM I20F.2CIC1C911030I.394 60970 
t»96 l216A00CDB303C93C,32f 60978 
704 i963277EFCD47E0DA,329 60936 
712 i2EEDF1C366EAC0AC,3CB 60944 
770 IED7BE601F602O3FE.348 60932 
778 IAF7177EF33700737,2FC 60960 
736 IC9CO77ED38E0C9CO.OF0 60968 
744 I47EEO0FCCBC037C9,3E6 60976 
732 IF3OBFF3AB1EFFE00.3C7 
760 i78043E36I8O73C37,187 
768 I03FF0D7FF1C9F93A.673 61000 
776 181EF FE0078043C36,376 61008 
764 ID3FFCO30EDFIC93C,644 61016 
792 I00OBFFE68037C8OB.39. 61024 
100 IFFE60237CBDBFFE6,626 61032 
»08 I 302004DB7FA7C93A.3EB 61040 
916 I81EFFE0020043C37.397 6I04B 
>24 I10023C36D3FFDB7F.432 61036 
»32 •C9C047ED3A73EF00,30€ 61064 
J40 iFlC366CAf93ED23D.3CE 61072 
148 1 20FDF1C9C0ACCD3D,62A 61 BOO 
>36 I20FAC9C3O9E3F3FE,700 61080 
»64 •7F2813CDF9E0FEBC,337 61096 
172 I200CFE0O20033E70,28A 61104 
»O0 t O73C0DO710103C20,34F 61112 
J88 iD73C08D73A009CFC ,4C0 61120 
996 1212O033E08D7 3C3F,2E 6 61120 

ID73CB8D7FIEIO1CI.640 
IC9FE0720ICFEC020, 4F3 
I 19FE0C2814FEBB78.388 
I IMFE0O200CFE2BFA.367 
I0FEEFE60FA11EC3E.4DA 
100C93E07C9CD6B00,33C 
I3E82CO01163E1832,1C4 
1893CC93E121601 CD, 302 
i 1122C93C121600CO, 237 
ill22C9C3D3C33CB2, 3E8 
• COOI 16C047CE38F8,43I 
> COSCCEC1DIC1C93A, SCO 

13CF9213B3CCBACF1, 4C3 
IA7C937C9F311 1000.30C 
tCO1GCOF1C9444F37,406 
14E4C4F4144494E47,204 
« 204D434E33003120,216 
I 2020324343434996,274 
14300332020204370,217 
I697420746F2O426I ,320 
I 7369630020203373.20F 
1632033796D626F6C, 393 
• 7033606966747020,308 
I 704700746F203263,2C9 
I 74 79726C20746F28,39C 
14D434E3320290048.270 
» 4E944932204E334O.309 
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This program is 
available on Telsoft 

David Spagnol fixes up your Spectrum. 

THERE ARE a number of 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 

because they are there. Meanwhile, the 

normal toolkit functions are pretty ordinary 

and often not at all user-friendly. I have tried 

to compile a number of Toolkit functions 

which operate the way I want them to. I also 

decided to write a user-friendly System to link 

them all up. A tidy Menu Page is included as 

is a method of returning to the menu any time 

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 arc trapped. There are a number of 

error messages. 

A feature that will please many people is 

that if Open # 2 , p or t is entered before 

calling the machine-code, the menu and 

prompts arc still printed to the screen, but any-

Output — say, in Search and List, or List 

Variables — is sent 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 Line — i.e. Caps 6 

will return to Basic and no syntax check is 

made. Two added features are that the calling 

routine has to specify a length limit for any 

string, and that the empty string causes a 

return to the Menu . I f the length limit is 

exceeded then the input is rejected and the 

editor is called again. 

The Collect Number Routine: This uses the 

Editor to allow input up to five bytes. I f any 

non-numeric characters arc included, or the 

number is over 65535, then input is rejected 

and the Editor called again. Only 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: This 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 i f 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 Goto line numbers, 

they should not be used with programs that 

contain machine-code in Rem lines. 

R — Renumber block of program: Renumbers 

a specified block — Stan 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, Llist, Run , Restore, and Line — as in 

Save a$ Line 100 — throughout the entire 

program. It also removes leading zeros in 
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• IS. t-CT l tT '*14' 

Listing 1. 
ioa ruT COM 
a s r - s r ^ 
un -IS HP LIT >|/.»M«0«  
140 est lv 

tM Hll»0« 
i«e woe 

me l«' ••«»*#w«-
L£T 
pcxt MVMI.M* 

S4M HE" lOAC** 
529 vtMlv ••••»!! "Tool Lo« 

,2,0 DATA 

CJq 0ATA -rt I > • °^ ' f , ' ' o, rji.»-C^M.I » • U *M ' 

*acoc«rcc I uaEP'^ti'^c^oJ'BC. 

S ^ l l i & S s s s r a 

|,K) DATA 

D A T A 

s i B ® ^ 8 ™ 
C6 

froni of converted numbers. That is why it 

may appear a trifle slow. 

M — Move block of program: This asks for 

the same four inputs as Renumber but instead 

of ensuring no overlap it checks the number of 

unused line numbers at the Destination. It r 

renumbers your selected block as requested, | w.v,^ as requested, 

then sorts the lines into the correct order. It 

therefore Moves the code and deals with all 

the Gotos etc. ne ootos etc. 

C — Copy block of program: This asks for 

IP same» four innuf«; a< Rcniimhi»r It r^ni.^c 
_ - r y —j r o ^ " • • 

the same four inputs as Renumber. It copies 

the requested block at another point in the 

program and renumbers it. No Goto destin-

ations in lines outside the new block are 

touched, but the new block is renumbered 

fully within itself. Any Gotos that point to 

before the original start of the copied block 

renumbered wrongly, but this is not a j "V H.HUII1UVILU n i u i i g i j i , 

problem. Move the block you want copying to 

the front of 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 get a Basic error 

report 4 Uut ot Memory and this can very 

rarely occur i f the new line numbers after 

f ln tM arc lnnci>r — in tprms nf rtioirc — rhan Gotos are longer — in terms of digits — than 

the old ones and there is no room to fit them 

M7. DATA ^ , ,B.C .4. " t AC > 

s s s s s i s s a ^ ^ s a s B ^ c r . — 

tiri OA.A — 

4»e 
KIO «CH s*vc LOAOEe 
SIP WVT -Tool La»d' 
SIB "Tool Lo»a-
S50 3T0" 
<.M KTn ftAvr COK 
Alt OAVC "oolnytx'CCK I.Off. 
4.38 Vt*Ifv -ToolOyt.t-COOr hMtXi.SJMI 
610 «TQA 

f S S S s s s s s s 

D A T A ^isT'^giT 

!!!•-!!!!. — 

1659 OAT A 

For tape saving substitute these lines for 
lines 490-630 in listing 1. 

in. This can only happen if the computer is 

near choc-a-bloc, but i f it does, the program 

will be corrupted. Using function Y will leave 

something that can be worked with, unless 

copying when the system variables will have 

been corrupted — in which case, cry. 

When copying it is more likely that there 

will be insufficient space for the actual 

copying of lines, in which case no damage will 

have been done at all. In Move, it is more 

likely that memory will be full when the lines 

are being rearranged. Deleting a line or so and 

using function Z will put things right. This 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; USR 65240 — Renumber 1,1. 

These have more uses than outlined under the 

above routines. Occasionally a program won't 

load very well from tape. Any attempt to edit 

lines results in a large number of program 

lines disappearing — or the computer 

crashing — because the Invisible Length bytes 

have been corrupted. Use Y and editing is 

possible. It could, however, spoil programs 

with machine-code in Rem lines if C H R S 13 

is contained in them. 

Z sorts lines into their correct order. I f line 

numbers are very badly corrupted, they may 

not be listed and will be rejected as program 

lines. Breaking back into Basic and calling 

USR 65240 will renumber the entire contents 

of the Program area from line 1, in steps of 1. 

No Gotos will be corrected. Because this can 

mess up a program it is made relatively hard 

to get at. 

W - Disable New: This is the "Boss" 

routine for Diverted Interrupts. Functions N , 

Q and T are all routed through here, so that 

when:they are on, the functions of W happen 

as well. • 

I f you press key A in K mode, instead of 

getting New you will get Stop. I f you hold 

down Symbol Shift and A in L mode, nothing 

will appear to happen. But the next key 

(continued on next page) 
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(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 i f 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 of 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 if 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 of 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 

oft"by N , Q , W and X . 

X — Return interrupts to normal: Switches 

ofTN, Q , T and W . You can now New i f you 

wish! 

A — Search 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 o f 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&&&;" NEW 

STRING:" 

would allow you to change Microdrive 

commands for tape. I f "&&&" is part of a 

non-numeric string, this feature would not 

work further down the line. It also works in 

the New String. There is a maximum string 

length, including &'s, of 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 

start and finish addresses, a destination and 

number oi bytes pei line Lines are formed 

incrementing by one. it gives the option of 

hex in the same form as line 1000 onwards in 

listing l or Decimal numbers. Only 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 

ines. 

Error Reports. 
Error message May occur In 

Task completed Most routines: it 

means it's done 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 

destination unused line numbers. 

Zero block! C D. No actual lines 

from start to finish 

A check is also made to ensure that there arc 

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 

if you want to put any U D G s — perhaps 

produced by function G — into Data lines. It 

asks for the number of U D G s required — 

starting from A — so 4 gives graphic A, B, C 

and D — and the number of the first Data 

line. It puts eight bytes on each line. 

D - Delete block of program: This is 

obvious. Enter first line and finish line as 

prompted. It is very quick indeed. 

E — Create a Retn line: This can crcate a 

Rem line of 35,000 characters in less than a 

second. Useful for those without Interface I 

who enter their machine code that way. 

Prompts for Line 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. 

II — Ilex/Decimal conversions: Wil 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. 
t 
2 ftCH . ' . rm'9rrm IS to «« i I 

srirvj r in U ' l . Listing J t«, o« . CM'U, 
tH» ««»»t on tr>i« 

J 
•9<M7 BTO» » £*AM 'o-ll l-Tsolt l t ' t £»»5l " • ' I I I "Teolbr 
t i 9"vt I > 'tool i i ' i Vf*l*> •- • " i l l Toolfcil'1 
oAvr • *•»"( i»• f o o l r o o < < .6>eo« .v t« i r» •-»«lii 
"Tool &»'»•'CCC* I STOP 

cit** io*o • >'iii 'eoi»y<««'cac>c »MMi • 
TO* 
T»f» **<<K>nIt£ UW r.OHOt 

keeps prompting for more numbers. Return to 

menu using Empty String. 

I — Status report: Gives a report of memory 

left, whether interrupts arc normal or 

diverted, printout of U D G s provided channci 

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: Will merge 

together a specified block o f lines as one line. 

Watcji 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 I. — upper to 
lozver case: Wi l l convert letters inside a

program between two specified lines. Note 

that there is an option to include or excludc 

characters inside string 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 docs 

not exist. 

P — Compact program: Docs usual prompts 

for specified program block. Then deletes any 

unnecessary characters — i.e, spaces and 

colour controls outside quotes. It ignores lines 

that start with Rem but does affect messages 

after Rcms i f it is not the very first symbol on 

the line. 

5 — Search and List: This 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 of characters to 

be searched for — maximum length 32. 

V — List variables: Does what it says. All 

simple variables arc given with their values, 

' except that C H R S 0-31 in string variables arc 

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 alter 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, and the computer will not work properly 

until you Clear it. Also Renumber relies 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 is 

present in a program before using the Toolkit. 

All prompts requiring line numbers actually 

reject anything above 9996. I 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 use 

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. Run the program. If all is 

well1 you will end up with Report E. Once 

okay, save it by Run 490 and save the Code 

also'— Run 600. Rand USR 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. • 

Listing 3. 

9997 STOP : SAVE "Toolkit" LINE 9998: SAVE "Tool bytes"

CODE 60000,5368: VERIFY "Toolkit": VERIFY "Toolbytes"C

ODE : STOP

9998 CLEAR 59999: LOAD "Tool bytes"CODE 60000: STOP

9999 RANDOMIZE USR 60000

92 YOUR COMPUTER. MAY 1985 o 



COMMODORE 64 OWNERS 
The Ult imate Reference Book 

Prog ramming The C o m m o d o r e 6 4 by 
Raeto W e s t 
Comprehensive and readable teaching and 
reference book on the 64 Takes over whore 
Commodore 's manual leaves off; much iBiger 
than most computer books. Programs available 
separately on disk or on t w o tapes - save 
keying «n time 

Topics include courso m 8ASIC programming, 
h o w 8ASIC w « k » . Extending BASIC, machine 
language course. ROM guide and memory 
maps etc.. through coverage of graphics and 
sound, tape and disk handling, hardware. 
"Best of all his books . . . required reading for 
a» ihose who wish to make full use of their 
6 4 s " — Jack Cohen. 

Programming The Commodore 64 (R. West) . £14 9 0 m UK Europe. 6 1 0 pages. 
6 V x 9 % " paperback 17 chapters • appondices. ISBN 0 9 5 0 7 6 5 0 2 3. 
Published by Levol Ltd (Computer Publications), P.O. Box 438 , Hampstead. 
London N W 3 IB4 Programming the Commodore 64 . Disk £ 8 . 9 0 (inc. VAT). 
ISBN 0 9 5 0 7 6 5 0 3 I . Programming ihe Commodore 64 . Tapes £ 9 . 9 0 (inc 
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THE AIM OF this and the next article is to 

describe the construction of a compiler system 

for BBC Basic that is suitable for use on the 

BBC and Electron computers. The limitations 

on the amount of memory available on these 

machines mean that it is not possible for the 

program to compile all of BBC Basic — 

instead only a subset is treated but this is more 

extensive than that handled by some commer-

cially available compilers. This subset is 

shown in figure I. I shall refer to it as TC — 

Tiny Compiled — Basic. 

TC Basic consists of two programs; the 

compiler which is a large Basic program and 

the run time system — RTS — which is a 

hybrid machine code — Basic program. This 

article will describe the compiler while the 

subsequent one will contain a description of 

the assembly language program that generates 

the RTS: this is called the run time system 

generator — RTSG. 

The aim of a compiler, is to convert a 

program written in a high-level language like 

BBC Basic into a much simpler one like 

machine code which will therefore run faster. 

A program compiled by the TC Basic 

compiler will run as fast as a Forth program — 

ie., four to five times faster than the usual 

interpreted BBC Basic. 

The code version of a program is rather 

more compact than the original Basic program 

and, typically, at least 10K of code can be 

generated on a BBC micro — for the Electron 

4K would be a reasonable estimate. 

The compilers usually implemented on 

mainframe and minicomputers take the high-

level program and convert it into machine 

code. However, for the BBC computer this 

approach has the disadvantage that the 6502 

CPU chip does not have instructions to do 

many of the things one would like it to. 

For instance, there are no instructions to 

add two 16 bit numbers or for multiplication. 

To get round this I have invented a "virtual 

machine". This is an idealised CPU 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-codc, is 

contained in the RTS and this is, of course, 

the main purpose of 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 time sysiem a bit 

less complex. A further advantage is that 

compiled programs are very compact. The 

chief disadvantage is that p-code executes 

about three times slower than machine code. 

An alternative to p-code would be to 

compile the Basic program into 6502 

machine-code statements. Every time some 

feature not in the 6502 instruction set was 

required we could jump to a subroutine in a 

run time support system. Simple functions 

like addition could be implemented as in line 

code. The major advantage of this approach is 

that programs run faster. However, there is 

the disadvantage that programs are very long; 

perhaps three to four times the length of an 

equivalent p-code program. 

All the components of a p-code system arc 

used by a true machine-code compiler. It is 

therefore worth starting with such a system if 

you want to learn how to make a compiler 

work. 

The TC Basic compiler is shown in the list-

ing. Obviously, if you want a TC Basic 

system, begin by typing in this listing. It 

should be Saved before you try Running it. In 

addition, before you can declare the compiler 

finished, it is necessary to enter in line 120 the 

value of the address in memory of the top of 

the RTS. This number, is provided by the 

RTSG program to be described in part 2. 

The following is a desciption of the major 

components of the compiler. The main 

program runs between lines 150 and 300. 

Line 150 calls Procsetup — line 560. This 

initialises the values of various variables; in 

particular, it gives a large number of them the 

values of 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 

of programs. In addition, Procsetup prompts 

the user to specify the sizes of various things 

and reserves the appropriate quantities of 

memory. 

• Line 160 is a call of Procopen — lines 940 to 

1020 — which opens the file containing the 

program to be compiled. Once the file is open, 

characters arc always read from it by using 

FNCH — line 1020. Line 170 set things up so 

that compilation can start and in line 180, the 

call of Procprog actually initiates the com-

pilation process. After the program has been 

compiled, execution of the main program 

continues at line 190. Lines 190 to 210 check 

if the storage allocations have been exceeded 

and print error messages if this is the case. 

At line 220, a check is made to see if there 

have been any errors so far. I f there have, the 

program branches to line 290: this is where 

COMP 
the compiler ends if there are errors; a 

message is printed out giving the number of 

errors. 

At this point, the compiler has constructed a 

p-code version of the Basic program. 

However, there arc no actual addresses in this 

for cither variables or for Goto — or in p-codc 

jump — statements to branch to. To complete 

the p-code program it must be "fixed up". 

This is done by Procfix — lines 4050 to 4230 

— and its associated routines in lines 3950 to 

4280. This procedure allocates memory to 

variables and finds out the addresses in code 

to which Gotos, procedures and functions 

correspond. While the code is being fixed up, 

it is also relocated so that it will run at the 

address corresponding to the top of the RTS. 

Hence the reason why the value of 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 I expression, 
TAB(X,Y) ; 
IF THEN ELSE 
VDU , ; 

* string (send string to OSCLI) 
GOTO line number 
SOUND ENVELOPE 
MODE GCOL COLOUR CLS CLG MOVE 
DRAW PLOT 
CALL END 

DIM array / vairable 
System variables / functions: 
INKEY GET TRUE FALSE 
ADVAL TIME ABS SGN 
POS VPOS POINT SQR RNDO 
Procedures / functions: 
DEFPROC PROC ENDPROC 
DEFFN FN 

procedure and function arguments are 
not supported but procedures and 
functions can be used recursively. 
In addition, the following are 
supported: REM, () (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. 

PILER 
be known. 

Finally, if no errors occur in the fix up 

process the compiler ends at line 260; this 

calls Procdump — lines 1040 to 1180 — to 

save the code produced. 

Some other features of the compiler arc 

worth describing. The procedures in lines 

1230 to 1900 compose the lexical analyser. 

Every time Proclx — lines 1230 to 1360 — is 

called, it reads the text token from the 

program and puts its type in the variable T%. 

Here "token" docs not refer to the usual BBC 

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 TC Basic the 

virtual machine is stack-based. This 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 of the stack the result of the 

addition becoming the new top of stack 

element. 

When the syntax analysis requires that a 

variable be added to the stack it calls Procadd. 

This writes the opcode for Add (2) into the 

code space and follows it with the address of 

the variable. In fact, until fix up instead of 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 of the 

compiler would be as follows: First, the 

program is developed as usual using the TC 

Basic subset to BBC Basic with the BBC Basic 

interpreter and Saved. Next, the compiler is 

Loaded and Run. It then asks for three pieces 

of information; the number of variables, the 

number of line numbers and the code space in 

bytes for the program to be compiled. 

Typically, answers of 100, 100 and 2000 

would suffice for a small program. It is 

important to note that the number after a 

Goto 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 will ask you for the 

name of the program to be compiled. This 

will then be read in ofT the tape. This can in 

fact lead to a slight problem since, the 

compiler, is treating a program file as a data 

file. On a cassette-based system they are 

written to tape with different inter-block gaps. 

OO 
This article is available 
on the Telsoft service. 

With some cassette recorders having the 

wrong gap will lead to filing system errors 

when the program is being read in. The 

solution to this problem; i f it happens to you, 

is to define one of the function keys as follows: 

• K E Y 0 " O P T . 1 MM I N P U T " - F I L E N A M E 
" A S : X % = O P E N O U T A S : F O R I % = P A G E 
T O T O P - 1 : B P U T H X % , ? L % : N E X T : 
C L O S E # X % : * O P T MM 
fD is then used for saving programs to be 

compiled. 

As the program is compiled, it will be listed 

out on the scrccn. I f any errors arc 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 of the amount of 

space needed for the. 

Finally, i f there arc no errors in 

compilation, a copy of the code equivalent of 

the Basic program can be saved. This will 

automatically be given the name C.name-of-

compiled-program. 

Te execute the program, this new code file 

must be loaded into the RTS. The con-

struction of this will be described in part 2. A 

C30 containing the listings from both articles, 

TC Basic systems set up for both tape and 

disc based computers and example programs 

and code files is available from D. J. Pilling, 

12 Cherrywood Avenue, Anchorsholme, 

Blackpool. FY5 1SU. in return for a cheque 

for £2.99. 

S W O R N r e M « I C C O » I L C » 
O. J. Pit lino 
<c» Janoa'y l**3 

•0RCN tnltr vat ua 4er too cH RTS Ir 
lOBRtn Una 13*. 
110 
120topr«a-7040 

3M:kYi INViOOlOCIl T«AiCrrC*i BC9 rx 
310.CX LOA<*701 J«P kFFCEi INVIOCXIWC CX 
320.rx AT0I.KX J0A VII i l lT) 
330. LX L0AC*9iJBft W P C C i LOaf TOi J»a WTanDMU< J0P 

1/rUiRTIi )• MBIT 

• N O T I S 0 0 T H A W 

7|PA0CT 
i 
t 
i 
i 
170TX-PMCMI »X-#*04» PAOCL » 
IWWOCpr og ICLO0CCIX 
l*OIPhLX>NLX «OCW(S> 
2001PN0X>H0X PAOCOM4) 
210IFEX<CX*tCX rWCCO»!») 
220IPCNX 0OTO3»0 
230PAOCFIS 
340IPCNX OOTQ290 

3*000 PROCOCTl* 
37BPA0CT0K 
300P«[NT-0CL<CT BTORA0C ALLOCATIONS' 
3*0INPUT *" ENTER HUHM OT LINC0" 

10 >"MLX 
4001PNLX< 1O0OTOO*0 
610INPUT ' " I N I T " M I W C H O P VARIABLES' ' M T T T C I M 9 AND 

re* >-nox 
6 2 0 1 ' N B X > 2 9 * OA H 0 X < 3 0 0 T O * I • 
A S O I N P V T - C N T C A 0 i i c or cooc B P A C C I N B V T C O - - - N O T L C 

00 T H A N 100 >'NCX 
*401P NCX<I0O OOTO*30 
*30O1M M<N0Xt,0X J.MSX.LX 4aHLX 

IC 

910 
320OCrFMLi01X,B2X,03Xl 
33OB3X-B3Xa29**B2X-t4040 
3401F01XflOD*l0-O B3X-03»lfc304iBlX-BIX«4 
390IPBIX-«44 01X-*4 CLS«lPBlX-fcS4 B1X-0 ELSCIFB1X-V* 

4 •IX-1*2 CL0CIF0IX-A74 01X-120 
3*0-01X»03X 
370 

3*oip->T0OI3-30«x-t7r*i C L B C B X - * ? P C O 

4MOX-*03CBiDlirTK 100 
41BP OA1 X-0TO30TCP2• PX-TXi COPT! X 
420CMPC120iBCCXXiBCO LX 
410T AX. L OAC0XOI MMi BT A*711 LDAf»V0023* 10T A*70. LO VC I 

I 
440.OX TKA>C7r(fc70> ,V.0£0 CX 
430INC 1701 M OXl INC fc71 
4*0LOA*7JIC»» 0X01v2S*i»« OX 
470LDAA7O• OP 0TXJD23*! » « OXI0C9 PX 
400.CX LOIC0 
4*0. HX GCYl INI t IOA <*70> , Vl OPC I Z7i BCCMX 

A 7 0 N L X - 0 1 N B X - 0 . 3 N X - 0 . E N X - 0 1 C L X - 0 
4 0 0 O I H C X HCXlCX-CX.4 
**0RLX-toprta-CX»4i»CX-FCX-4 
7 O 0 P X - C X I E X - C X - H C X 
7 IK or-I* 31 to-iNiKtu-tMiwfhlD 
720v«u-*0Fi pr | nl-4*»11 ab-«SAi pror-*rj 
7300*'-fcOOi a»vdproc-*« I • r *a- 1*4 
•>4#go t o-*C3 • rUHI l link ay-fcA* • I « -iC 7 
730* Iaa-tOB• I I no-tOO • t K*n-*0C. 01—*Ot 
7*0*Q-»301 Q»<ft 111 aq-*210t-*3E 1113C 
770n*q-%3 11 B-fc201 rb-t2* i tr -I.B* I «I -*A3 
7O0plu*-*2Bi«lr»ua-*2Oi at aah—*2f 
7*0* 1 xaa-UAipl I n«-*V i .quota-1.27 
O00dquota-t22icoM*-t2Ci acol -I.3B 
01 Bcol -B3A i aoc-321 «t>! n-»0i aop-L" 
»20B*H-* I • 1 «a-a-*311 d-4.41101 -19 
030conal-t*i a f I n«-«7a r ao-kFDi unt-hTfi 

101 vaM 

0*0t I -U> 1111 *•» -** 11 pe-37• ap-30 
070*od*-M« i c 1 a-*O0 > C10-«OA • QCO1 •*<!» 
0O0GO1 o-WB. or »—IDP • aova—*€Ci pi ox -W0 
0*0rn<J-*03i *4r-tB«i a«n-*B4i at>a-*«4 
*00««t-*A3i ad rt*a • Poa-L» 11 vpo-hBC 
*10»oi-*90icall-*Oainot-*ACi*nv-t£2 

*40—CT2, I 
•70PAINT' -CNTtR •*»« OP 
*00:»*UT'COHPlUt >*Pt 
»*0IX-OPCNUPP» 

INT' -0TART OP CO»»l 
PT1.0 

T O * 

1 
101 

1030 
II 
l030IPLO*a>0 P«-dPT*lPB,0> 
10*«P«-"C. '«fl 
1070FRINT -READY TO BAVS COOS"»P« 
I000PRINT-BAV1 COOC * V/N -| 
10V0IX>0CTilP IX-A0CV- CL0CIP U-ABC-N-0OTOII70 CL0C 

1 0 * 0 

U00PRINT • 
U10aOPTl,t 
H20XX-OPCNOOTP* 
1130PRINTCXX .CX, rx, CX ,P« 
1I40POR 1X-CX-4 TO CX|BPUTCIX,7IX«»«XT 
1190CLO0CCXX 
11A0OOTOI070 
II7#aOPT 
1100PRINT' iCMOPAOC 
11*0 
1200OCPPNCM!-B0KTC2X 
I210MPPROCAICAU. TKiAX-PNCHiCNOPROC 
1720 
17300CFPftOO.lt 
1240IPCLX TX-BiCNOPAOC 
1230IPTX-«ap<CNOPAOC 
I2*0trrx-m>ln PROCM. 
12701FAX—ape IRCPC AT PftOCAiUB(T!LAX< >apc 
I20OI'NOTP»MLIAXI OOTOI320 
12*0PROCI0rIPAX-pc 8t*fla•'X"IPAOCA 
1300IFAX-lb TX—*r ILBCTX-Id 
I3IBPRCC0ICNOPROC 
1320IPAX< >proc AN0AXO4n OOTO1350 
1330TX-AX|PROCA|IPNOTPNAL(AX) TX-0IENOPAOC 
1340PROC101PAOC0I CNOPftOC 
1330IP PN0N1AXI PA3CCWO CL0CIP AX-ap PPOCAiPROCHNO CL 

BCIP AX-r— PAOCAO CL0C1P AX-douote PROC0O CL0CIP AX-1 

Tl,l 

1370OCFFNAL < AX) i -1 AX >*4AN0AX< * I > OA (AX>9*AM0AX< 123 > 
1300CCPPNON < AX I • - (AX >47 AN0AX< 90 > 
1390C€FF>#«* t AX > I • I AX >47AN0AX< 30 > 0" • AX >*4M<XMX< T1) 

(listing continued on next page) 
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(listing continued from previous page) 
Miam-ru. irncH.mo.FicHi 
142VTC-11 not M-fNCHi S«-«to«hi 
llWIICtl 
11 W» IKT|W| 

«M»!Fn;?(JH«)"l InoiFMOCLflS <3*«HX> 
« « t n m ? u » i w i . u Mocirti<3**NX) n . K i m ? ( 

*r r*OC/*tX<3«*NX> 
41MI rn%71 3*«NX > -pr Ot IMKX** I« < 3»«KX) 
4J I»jr»»?(3.0N*)-«r>i^*OC*ri« 1J.BKXI 
413MNS»«MX« I • UNTILM < MX I • * * 
4 1 c x • - « - i »n eeeMx»m.x 
4l««PX-CX.ftCMATi JX-TPXi 
4iMirux4»40Mix>iMi ^x-rx>naonj43ia CLKPX«*X<J 
4!MirtW460T043l« 
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»l44im%l()4 OOTQ42M 
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:omliMOaX.PNOCVDUi MOCa.piM«OCC<rB11M40CX.I.VDU 
iMTtnVM 
W H I f H t f TlX~ldiPftOC*»p>WIOCPMIiO0TO3«3« 
3**»JFTIX<>acol PWOCVDl.<IJ>.PfWXVI*.<ia» 

t64OTCI>CATiB««e4»CMMAXlV0U*Xl*X>̂ NCHlUMTIL 
OMt-Ml«ilF»X-Mln PW0CC71III a t f PHOCA 
l*4*TX*«tr-ln« 

173«TX-AXi»*0CA 
174»I "X-gl AMIAX-M TX-̂ aq.WWCA 
l7S«irTX-lt tNMX^q *X-1 m I WOCO 
>7Mirrx«lt AhOAX-gt U"i»5iPtOW 
t77«IFTX-col ANOAX-col ftS»CATPftOCAiUNTIL<AX<><o>lANDI AX< >WC I 
i7WlPTXa<ol A*OAX-aolftiTX-*XiP*OCA 

31M!TO-«!u« PMOCLXiPftOCtara ILK l*TX-al nu» MtOCltiP 
ftOCtaraiFMOCNCO ELM «WC*w« 
JlWTX-»lu» P*Oa.XirftOCta>'aiP*OCAMiO0TO31«« tLMI' 

TX-al«v« P*0O.XiP*0CtaraiM0C«U*(00T031«* TA»<«) 1IAX-33 

473MCRM0(XN. <LX>
473#rrrnC(3i •**X-74iPX7l-cXMOO?3Ai*X73.LXO:v79*iFX-*X 

3134 
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31M! rrx> I e F1»0C««lfl/M90T02*9* 
31WTX-a«- ^"OC«r«.lgniB0TC2*3« 
23MlFTX»»Ilr>« PW0CMPi0ni90T0349« 
23IBtrTX"tiaal M0Ct««l9ni00T034Sa 
22I4:rrx-p-« WOXproe.OOTOS** 
323«]rTX-'ap rwOCraj, i0OTO2«5* 
33«*irrx-vtfvj f«OC»4u100T034M 
323CIFTXM4 P*0Cl4i«K)T034M 
73MIPTWO' P*OC*ort00T034M 
3 2 7 « R R R X ^ « T O M O C O O « O > O O T O 3 4 M 
330»irTX-p«-IM *«OC«r I nt • 90T034M 

P«0CWHIIB0T034M 

«7*« ITMC (3*l£NM> 7P*«9« i FX 71 nDXI i «IPX*2) -»» i FX»*X 
•3«LEN»» 

MMIFIX-I F*JNT 
M44irix<> F«IHT 
3*7#irjx-3 F*|NT 
9*MIFIX-4 F*INT 
M44IHX-5 M»1HT 
I I N I ' I X - * MINT 

SIMir CLX CM3F4KX 
317»IF TX-OX V40M40C 

9 J t«LX-TX i TX-AX i AX-OX 
32M1'AX>33 ««4»<>I|bo tMEN CM.L TK fLM t'AX-i H P«1N 

T"ld / vv iMK' i lLHIMtxr »lNT-vr*y dla'l ILHI'T 
X-l PRtNT"a»pra«aion*| C.MIFAX-1 lr>o miNT*lln« nuatar 

NX)ia*OCCIi«0T037ia 
37MP*OCatata 
37l«t»TX-col iMBXtlIMT037OT 
372«IFTX<>al»a F*OCAO* <k.ix,rxi i CNWHOC 
373«C3X-̂ Xi rMOCJt̂ i MOCAM (UlX.m 
374VM0O.X 
773aiFTX«»ioo FftOCJÎ iF*OCAO*<PX-3.»NX: 

933«D*FF*OCT 
533*0IUX-«T023 
334CV0UI3VXIX/3) MOOS. 137.141.139 
5J34W|(FT"<« T.C. HWTC CO»TU 
9344N6KTI IX»IMCXVI3«iO.I 

96 YOUR COMPUTER. MAY 1985 o 



Super smooth full colour classic arcade action. 

BBC-£7.95 Electron...£7.95 

MSX...£6.95 Spectrum...£5.95 

Multi-screen fantasy micro voyage through 

monsters body. BBC...£7.95 MSX...£6.95 

Spectrum...£5.95 Amstrad...£6.95 

Addictive smooth scrolling fast action arcade fun. 

BBC...£7.95 Electron...£7.95 MSX...£6.95 Spectrum...£5.95 

Zany Hi-res all action arcade extravaganza 
BBC...£7.95 Electron...£7.95 MSX...£6.95 Spectrum...£5.95 

Available from most major stockists. 

all good computer shops 

or direct from us 

To order direct from us: 
Send cheque or P.O. payable 

to ICON or quote your 
Access No. 

• ^ VATrn 

Tel: (091) 2846966 65 HIGH STREET, GOSFORTH 
TYNE & WEAR, NE3 4AA. 



• CYCLONE £ 6 . 9 5 TLL £ 5 . 9 5 • VORTEX A C T I O N G A M E S • AVAILABLE AT ALL L E A D I N G RETAILERS 
VOST£X SOfTWARE (SA IES ) U M t l l D VORTEX HOUSE 24 KANSAS AVENUE Off SOUTH l A N G W O R T H V ROAD. S A l f O R D M 5 2 G l 



Hex loader. 2-90 PRINT d * ; 510 END IF 
300 END FOR q 320 1 

100 MODE a 310 AT e o l , l 8 330 END FOR 1 
n o BORDER 5 , 0 , 6 « C L S 320 INPUT" ?" ;*>» 340 END OEf une 
120 PRINT-Type 1 r. i t a r t i r > 5 « d d r c » » ( f o ! ! owe< l 330 IF b*-~ " THEN GO TO Z90 530 DEFino PROCeduro d o c _ h e x < v , l > 

by an "h* i f ir. h e * ) " 340 hex_dec b» 360 LOCal c . a « , b 
130 INPUT 330 POKE_W « d d , t S70 b=V1d* "- " 
140 IP aS<LEN<a»> TO LCN< a *> > = " h " THEN 360 AT c o l , 1 8 380 a«=a«< 1 TO 1> 
J50 a » - a * < : TO LEN<a«>-l> 370 dec_hex t , 4 S90 b»ABS<b> 
160 hex dec 380 UNDER 1iPRINT dS;SUNDER 0«PR INT" " ; 600 REPcot work 
170 CLSC 390 a d d " a d d » 2 610 c-<b/16-INT <b /16> > » 1 6 
ISO t - a * 400 END FOR c o l 620 IF c<»9 THEN 
190 END IF • L I O END REPoat 1 Odder 630 d»-OtR*<c»-iO>dd» 
200 « d d - t d20 DE F s ne PROCcdurc hex_doc<h*> t-10 ELSE 
210 REPcat l o ad- r 430 LOCal l . a t . v d*-CHR4<c^S3>Ad* 
220 CLS 440 V - O I T - 0 660 END IF 
230 FOR co1-0 TO 58 430 FOR 1-0 TO LCNfh»>- l 670 b~ INT<b / ! 6> 
2-40 AT c o l , 0 460 a*-h*<LEN<h*>- l TO LEN<h*> 1 ) 6S0 IF b » 0 THEN EXIT work 
230 d »e _h »x * d d , - 470 IF CODE ( a t ) >57 THEN 6-Xl CNl) REPeat wort-
260 PRINT d * j " 480 v-CODE (.a*>-87 70© d » - F I L L » < " © " , l - L E N C d * > > « 0 * 
270 FOR qeO TO : 4-90 ELSE 710 IF j » a "--TH£N d » a « * & d t 
280 a»c_ f , «x P£EK<AddfQ> ,2 300 V - J * 720 END D E F m * 

ZOOM 
ZOOM IS a graphics utility for the Q L which 

enlarges pan of the screen in Mode 4 or Mode 

8. It allows you to double one of the four 

screen quadrants simply by pressing a key. 

Once you have zoomed you can zoom again, 

and again . . . until the screen either fills up or 

becomes empty. 

I f you have an assembler you can enter the 

assembler code directly. You must remember 

that it has to produce an executive code — that 

is a position independent code. 

I f you have not got an assembler you can use 

the Basic hex-loader listed elsewhere or use 

your own program to enter the assembled 

code — this is much faster than using an 

assembler but errors arise more often. 

I f you use the Basic hex-loader type the 

program in and save ir for later use. Make 

room in memory for the machinc code by 

typing 

O P = RESPR (512) 

See what starting address you have got for 

the code by typing 

PRINT OP 

Run the hex-loader and type in the address. 

Remember that you must type in the codc as 

words, so i f the listing 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. 23 
LOC OBJECT STMT SOURCE STATEMENT 0014' 

0016' 
72FF 
7602 

26 
27 

MOVEQ 
KOVEQ 

H-1.D1 
«2,D3 

1 
2 

• 7ftfiM 0018' 41FA 015A 28 LEA-L DEVNAME.AO 1 
2 » A procedure to enlarge pa r t of the screen OOlC' 7001 29 ftOVEO «IO_OPEN,DO 
3 • 6v Carvten Greve OOIC 4E42 30 TRAP •2 
4 • S t a r t e d on the 14tn of December 1984 0020' 4A30 31 TST-L DO 
3 • F in ished on the 22r.d of Deceobe- 1934 0022' 6600 0144 32 BNE JOB_£ND 
6 • For the SINCLAIR Ql vers ion JM 0026' 76FF 33 MOVEO * - l , D3 
7 0028' 700E 34 nOVEO •SD_CURE,DO 

=2000 8 HEAP_RuOM ECU 8192 002A* 4E43 3S TRAP •3 
=0018 9 KT.ALCHP EOU 24 002C' 4A60 36 TST.L DO 
=0001 10 10 OPEN ECU 1 002E' 6600 0138 37 BNE J08_END 
=000E 11 SD_CUftE ECU 14 38 
=0001 12 IO.FBYTE ECU I 0032' 72FF 39 MOVES) #~1,D1 
-OOCA 13 UT_£RR0 EQU 202 0034' 74FF 40 MOVEG * - l , D 2 
=0005 14 MT~FRJ08 ECrU 3 0036' 7010 41 MOVEQ «KT_DMCDE,DO 
=0010 13 MT_DH0DE EQU 16 0038' 4E41 42 TRAP • 1 

16 003A' £309 43 LSL-B «1,D1 
0000' 17 START 003C' 1801 44 MOVE • B D1,D4 
0000' 223C 0000 2000 18 MOVE.L •HEAP_ROOM,Dl 45 
0006* 74FF 19 KGVEQ • -1 ,D2 003E' 284D 46 L00P_0 MOVE•L A3,A4 
0008' 7018 20 MCVEQ •MT_ALCHP,BO 0040' 76FF 47 MOVEO • - 1 , 0 3 
000A' 4E41 21 TRAP #1 0042' 7001 48 MOVEG <»I0. FBYTE,DO 
OOOC' 4A60 22 TST.L DO 00(34' 4E43 49 TRAP »3 
000 E' 6600 0158 23 BNE JOB.END 0046' <3AS0 50 TST.L DO 
0012' 2A48 24 MCVE-L AO,AS (listing continued on page 101) 

t Program to dump a screen 
* Us my <ESC> " t " +5+n 1 +n2 
* Bq Garsten Greve 

on the 29 th of D» 

MOUEQ # - 1 , 0 1 
MOUEQ # 1 , 0 3 
LEfi.L DEUHRMI 
MOUEQ # i ,00 
TRAP #2 
TST.L 00 
BNE .-S END.JOI 

MOUE.U # 3 , 0 2 
MOUE ,U # - 1 , 0 3 
LER .L SETUP,! 

£ Program to
* Using <ESC>
$ Bq Carsten
* Started on

nou 
M0U
LER

mp a s c 
5 + n H 

e ' v 1 s 
2 9 t h 
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lis genuine reproduction of one of the worlds most popular arcade classics gives you the chance 

, , c f t o experience the thrill of Formula One motor racing! Enter the practice 

X j ^ X sessions. Race against the clock to qualify. Dice with other drivers for t h e 

^ ^ t j t ^ ^ w v l e a d j j ^ y o u r skill and endurance see you & the chequered flag first! 
>5 DISKC 



(listing continued from page 99) o n e 1342 0001 118 MOVE-8 D2,1<A1> 
0048' 6600 01 IE 51 BNE J0B_END 0120' 1214 119 MOVE-B <A4>.D1 
004C' B23C 0031 52 CMP. 8 *»31,Dl 0122' E809 120 LSR-B <14, D1 
0030' 671C 33 BEQ-S AREA_1 0124' C27C OOOF 121 AND-fcl «F,D1 
0032' B23C 0032 54 C-1P-B ««32,D1 0128' D204 122 ADD-B D4,D1 
0056* 6736 55 BEQ-S AREA_2 A l l ' l 43FA 004E 123 LEA.L BIT DATA.A2 
0058' B23C 0033 56 C.1P-B ••33,Dl w2E' 1432 1000 124 MOVE-B 0(A2,D1-W),D2 
005C' 67S0 57 BECl.S AREAJJ 0132' 1342 0080 125 MOVE -B D2,«80<AI> 

C03£' B23C 0034 58 CMP.B «»34,D1 0136' 1282 126 MOVE-B D2,(Al> 

0062' 676A 59 BEQ-S AREA_.l 0138' I21C 127 MOVE.& (A4>«-,D1 
0064' B23C 000A 60 CMP.B I»«0A,D1 013A' C27C OOOF 128 AND-U •»F,D1 

0068' 6700 0104 61 BEQ END_JOB 013E' D204 129 ADD. 8 D4,D1 
006C* 60D0 62 8RA-S LOOPjO 0140' 1432 1000 130 MOVE•B 0(A2,DI.«>,D2 

63 0144' 1342 0082 131 MOVE•B D2,S82(AI) 

006E' 227C 0002 0000 64 AREA .1 MOVE.L #420000,Al 0148' 1342 0002 132 MCtVf-B D2,2(A1) 

0074' 28D9 63 LOOP .1 MOVE.1 (Al>•,(A4 >+ 014C* S689 133 ADDO-L •3,Al 

0076' 2209 66 MOVE.L Al ,D1 014E' 3209 134 MOVE-W AI.Dl 

0073' 0801 0006 67 BTST «6,D1 0150' 0801 0007 135 BTST *7,D1 

007C* 67 F6 68 BEO-S L00P_1 0154' 679E 136 BEQ.S LOOP_FS 

007E' D3FC 0000 0040 69 ADDA-L •*40,A1 0156' D3FC OOOO 0030 137 ADDA.L ••80,AI 
0084* B3FC 0002 4000 70 CMPA.L #•24000,Al 015C' B3FC 0002 8000 138 CMPA.L «»28000,A1 
008A' 66ES 71 BNE -S LOOP 1 0162* 6690 139 BNE-S LC0P_FS 

008C* 603£ 72 BRA-S FILL _SCR 0164' 6000 FED3 140 
lai 

BRA L00p_0 

008E' 227C 0002 0040 
73 
74 AREA 2 MOVE-L «»20040,A1 0168' 3478 OOCA 142 JOB_END MOVE-W UT_ERR0,A2 

0094' 28D9 75 LOOP. .2 MOVE-L (Al )•••, (A4>+ 016C* 4E92 143 JSR (A2) 

0096' 2209 76 MOVE -L Al ,D1 016E' 7003 144 END .JOB MOVEQ «KT_fRJ0B,D0 

0093' 0801 0006 77 BTST #6,Dl 0170' 72FF 141 MOVEQ •-1.D1 

00 VC' 66F6 78 3NE.S L00P_2 0172* 4E41 146 TRAP • 1 

009E' D3FC 0000 0040 79 ADDA-L *»40.A1 147 

COM* B3FC 0002 4040 80 CMPA.L «»24040,A1 0174' 0004 148 OEVNAMf. OC-U 4 

OOAA' 66E8 81 BNF-S L00P_2 0176' 434 F 4E5F 149 DC.B 'CON * 

OOAC' 603E 82 BRA.S FILL.SCft 130 Tficip arc tor MODE 4 

33 017A' OO 151 BIT _DA7A CC-B XOOOOOOOO 

COAE' 227C 0002 4000 84 AREA 3 MOVE-L **24000,A1 017B' 03 152 DC.B 500000011 

ooea' 28D9 85 LOOP 3 MOVE-L (Al)+,(A4) + 017C oc 153 DC-B XOOOOllOO 

0086* 2209 36 MOVE.L Al ,D1 017D* OF 154 CC.B XOOOOl111 

C0B8* 0801 0006 87 BTST #t..Dl 017E' 30 155 CC-B XOOl10000 

OOBC * 67F6 88 BEO-S L00P_3 0I7F' 33 136 C C - B xooi :oon 

OOBE' D3FC 0000 0040 89 ADDA-L « * 4 O 7 A I 0130' 3C 157 OC-B XOOlU100 

C0C4' B3FC 0002 3000 90 CMPA.L ••23000,A1 0181' 3F 158 CC-B XOOl11111 

COCA' 66E8 91 BNE-S L00P.3 0132' C O 159 DC-B XU 000000 

COCC* 601E 92 BRA-S FILL _SCR 0183* C3 160 DC.B XI1000011 

93 0184' CC 161 DC.B xiioonoo 

OOCt' 227C 0002 4040 94 AREA 4 KOVE-L a*2404O,Al 0185' CF 162 DC.B x i i o o i m 

O O D 4 • 28D9 95 LOOP_4 MOVE-L (Al)•,(A4) + 0186' F O 163 DC.B XI1110000 

C 0 D 6 - ' 2209 96 MOVE-L AI,D1 0187' F 3 164 DC-B X11I10011 

OOD8* 0802 0006 97 BTST »6,D1 0188* FC 165 DC-B X11111I00 

OODC* 66F6 98 BNE .S LOOP_4 Thei* are for MODE 3 
CODE' D3FC OOOO 0040 99 ADDA.L ««40,A1 0189' FF 166 DC-8 XI1111111 
C0E4' B3FC 0002 8040 1 0 0 CMPA-L ••23040,A1 018A' 00 167 DC-B xoooooooo 
C O E A ' 66E8 101 EsfJE - S L00P.4 018B' 05 168 DC.B XOOOOOlOl 

102 018C' OA 169 DC .B S00001010 
OOE'C* 234D 103 FILL..SCR MOVE.L A5.A4 018D' OF 170 DC-B XOOOOl111 
OOEJ' 227C 0002 OOOO :04 MOVE A. L ••200C0.A1 0I8E' 30 171 DC.B X01010000 
OOF4' 1214 105 LOOP. _FS MOVE•B (A4>,Dl 018F * 55 172 DC-B XOIOIOIOI 
00F6* E309 106 LSR-B •4,D1 0190' 5A 173 DC.B X01011010 
00F8' C27C OOOF 107 AND-W »«F,D1 0191' 3 F 174 DC.B X01011I11 
O O F C ' D204 1 0 8 ADD-B D4,D1 0192' AO 1 7 5 OC.B X10100000 
OOFE * 45FA 007A 1 0 - V LEA.L BIT DATA,A2 0193' A5 176 DC-B X10100101 
0 1 0 2 ' 1432 1000 110 KOVE-b 0(A2,Dl •U),D2 0194' AA 177 CC.B X10101010 
0106' 1342 0080 111 MOVE-B D2,»80(A1> 0195' AF 178 DC-b XlOlOllll 
010A' 12C2 : i2 MOVE-B D2,(A1)+ 0196' FO 179 CC-B XI1110000 
010C* 121C : I 3 HOVE-B (A4>»,D1 0197' F5 130 DC-B XI1110101 
010E' C27C OOOF 114 AND - M **F,Dl 0198' FA 131 CC.B XI11-1010 
0112' D204 115 ADD-B D 4 . D 1 01**' FF 132 DC.B X I I 1 U 1 1 1 

0114' 1432 1000 116 KOVE.B 0(A2,Dl-W>,D2 183 
0118' 1342 0081 117 MOVE•B D2,»8l<Al> 184 FND 

(continued from page 99) 

you mus t type 2 2 3 C and En ter , 0000 and 

Enter , 2000 and Enter . 

I f the l ist ing says: 

0190' 5A 173 D C . B %01011010 

0191' 5F 174 D C . B %01011111 

you must type 5A5 F and En ter . 

W h e n you have f in ished typ ing 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 corrcct 

code i n and cont 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 

mus t type: 

S E X E C m d v l ZOOM,OP .412 , 64 

Therre are two different ways o f r u nn 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 ommand you run the code and you cn make 

as m a n y Zoom ' s as you like, and when you 

have f in ished you type Enter to return to 

Superbasic. 

E X E C M D V 1 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 

i n 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 

Zoom ' 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 many 

screens. 

T h e screen is organised in the fo l lowing 

way and you just have to type one o f the 

numbers to ob ta in a Z o o m i n g . 

1 

3 4 
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THE FOLLOWING machine-code routines for 

the QL were written as an exercise in 68008 

programming. They demonstrate the diffi-

culties involved in manipulating the screen 

memory and also show the ease with which 

data can be passed to machine code from Basic 

using the Call command. 

To set up the code, run the Basic code 

creator program. Whenever you reset the 

computer you will need to reserve some 

memory for the routines by typing 

BOX = RESPR (250) 

Now load the code with 

LBYTES MDV1— CODE,BOX 

The variable Box contains the address at 

which the code is stored. To plot a point Call 

ST, x co-ordinate, y co-ordinate, colour. To 

draw a box Call ST+ 2, x co-ordinate of 

bottom left corner, y co-ordinate of bottom 

left corner, width of box, depth, thickness of 

box. 

For example, to draw a box at 100,000, 

width = 10, depth = 10, thickness 3, colour red 

— in mode 4: 

CALL BOX + 2, 100,100,2,10.10,3 

For further information see under Call in the 

QL manual. 

The x and y co-ordinates are independent of 

channels and scale where x = 0, y = 0 is the top 

left corner of the screen, x = 512 (26 if mode 

Mark Jones w i 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 = 256 is the bottom right corner. Colour 
codes for the routine are explained in the 
assembler listing. 

Speeds achieved for the plot routine are 

faster than the QL's own plot routine and this 

speed advantage is particularly effective in 

machine code. Using a plot routine is not the 

fastest way to draw a box but again serves as a 

useful demonstration of 68008 machine code. 

Demo program. 
1 FCTMARI • • • • B A S I C O T M O N S 1 R A T I O N P R C G R A H • • • • 

5 OPEN M.»cr 3S2*23oaSx3.CLS •* 
I TOR r%-o TO 23C STEP 
3 Q-II.— : 
•> F O R O - L T O 1 1 

: O F O R T O so 
SI k-+iIF 01 K—** 
20 CALL Bo«-»2,J,k*h.' ,1C-4/1C,l©-</10,1 
21 J-J*l 
7-0 NEXT 4 
AO «-l-g 
53 NEXT n 
&3 FCR •»«! TO -12 STEP 31 CALL 0ox»2, ' . n. < , 1C. :C, 4 
70 NEXT h 
83 FCR '-I ~0 321 PAN «4,16 
»a 3Q TO 4 
133 bOK-R£SPft<24a>iLBYTES <r>3v:_co<J».J>oviRUN 

MODE 4iPRINT -Loading Boslc. Deoon^tratico" 
lcoa MERGE -vdvl Oa»ic_aerTio:SO TO lC-3 

Code loader. 
: • t H O M i m : 

r 
10 J">TA «*.32.«>9.3*.:ei.z3».»2.«c.73s.«.(l:.«.*7.^0.c: 
.287.72.2.-.00.134.a.41.103.233.0.43.8,3.0.34.104.74.22 

11 W B L ' L 
21 DATA 70.02,68.93.4.78.4.97.231.03.207.4ft.IB.62,6*.2 
33.147,2.44.34.2.0.54.1»A, IBB.a.234,241.1.2.43.2,73.8.1 

23 wn . ' . 
3« DATA 46.63.l03.4».01.:i7,»*.42.*2.*A.2S3.4.0l.3.77. 
238.I2a.»s.102.11-6.6.2.o3.22s. 7.2.3.22o.»3.102.63.92 
.232.20.3.34.1.7,227,3->,2a3,4:.o, 1.112 
53 Rtn.-w 

OAT a 10 .03.12.1 S3.2V&. 64..4.0! .3.77,230.03.207,76.6. 
78.0.0.».S4.32.a.A?.l»2.74.:sP.5.2.14.a.74.a.»3.1«l.3.2 
20.124,210.234, 144,13.01, 41,0,1,7*.0 
•43 <lf>Ur. 
3i &ATA »7.i6.iai.6.233.l33,B2.2«7.96.3«.42.*3,233.4,0 
!.ll7.&e,273.a.!?4.12.a.l.e.2.»C,e,3.V6,233.22e.3,2».C> 
0.2,14.o. i»« .2s9. i , r27.»* ,a .o . i4: ,is«.7D 
31 OATa 117 
32 ne*»r» 
70 RtSTO 
at tot-o 
VI Q-ff TO * 
I N ROC '-a T O « 6 
110 dltlM. »l*0««»3.0 
113 tot-tot 
12© *XT « 
1 TO NCXT o 
: • » « « £ « ! > FLI»O«E T T - I W - S 
143 
144, :r tot<sl0*792 TMCW fOIMT -ar»o» • 
147 MINT V<M. atorafl ©V "Or -|at|- I K 236 

ISO arcr 

Assembly listing. 
no DC 
S C R E E N 

E C U 
ecu 

1 6 3 8 9 2 

131872 

ENTER HERE FROM BARIC TO PLOT ONLY 
ENTER HCftE FROI BASIC TO »«AW BOX <PLIN -2) 

P V . J N O R A . C P L O T 
O X I N B R A . C W U L T J 
» H « H M M m » m M » H w n > i 
• MOLTS TMICNESS BOX ROJTINC 
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[CONNECT 
PROTECT 

feripherals make using your 
computer more interesting and easier. 
But you may have more items of 
equipment than power outlets. The best 
way of tidying up the trailing wires and 
obtaining a 'clean' power supply is to 
use STR1PBLOC. It has five CEE 22 
outlets, probably more than enough for 
connecting your add-ons to your 
power source. It's rugged, made from 

Have you ever noticed interference 
when you are using your computer? 

lough 
/ y ^ ^ W black 

BSfefc^ 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't need any extras, 
it's supplied with five 
standard nght-angled 
rewireable plugs, a 2m 
fully-approved cable and 
moulded 13A plug. Forget about risky 
connections. Be safe with STRIPBLOC. 

Stnpbloc includes • : live outlet mains unit with RFT niter, 
• 2m cablo with moulded 13A mains plug • 5 rewireabte, 
nght-angied plugs Spikebloc includes • ] mains pro 
teciion unit with integral 13A mains socket • 2m cable 
with moulded 13A plug 

It could be 
caused by any 

number of things: 
a light switch, a fndge. 

a central heating motor starting, or 
even a thunderstorm The power lines 
of your computer can pick up 
many forms of natural and man-
made interference, which can be 
damaging to computers and 
peripherals. Rendar's SPIKE BLOC 

i has been developed to give 
protection against transient 
over voltages and continuous 

^ high frequency 1 nterference 
on the mains supply. The unit 

is housed in a rugged metal 
case and gives good electrical 

screening from high frequency sources 
This high level of protection was o ly 
possible previously using elaborate 
and expensive filter units Now it isn't 
too expensive for you to protect your 
equipment 

Send to (no stamp required) 
Rendar Limited. FREEPOST. 
Durban Road. Bognor Regis P022 9RL 

Please send me the following items: 

Item Quantity Price Tbtal 

I I enclose cheque/postal order 
made payable to Rendar Ltd.. 

Stnpbloc £24.99 

Name _ 

Address 

or debit my 

Spikebloc £49.99 
.Fbst Code. 

TOTAL 

Access/ 

Visa Credit Card 

No 

Rendar Ltd. Durban Road. 

(Pnces includes VAT. Fbstage & Racking) 

r x c z i \IL-JS-\TK 

Bognor Regis. P022 9RL 



Record 

CARD INDEX 
DATABASE 

Figure 

THIS SERIES o f articles is about four database 

programs for the BBC microcomputer. It is 

impossible to review these sophisticated 

programs adequately in a single article and I 

hope that some of the ideas and the solutions to 

problems will help you i f you arc thinking o f 

buying a database program for any micro-

computer, not just the BBC 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 of the machine. In other words, a 

microcomputer can simulate a numerically 

controlled machinc 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 Ultracalc 2, 

for example, establishes a sort of 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 of 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 II which is 

marketed by Ashton Tate, California. dBase II 

is written in machine code for the Z-80 central 

processor unit and will not run directly on the 

BBC microcomputer's 6502 CPU . However, 

the program has been installed on the Z-80 

second processor for the BBC machine and is 

now available. 

A d i f fe rence w i th dBase II 
dBase II is entirely different from all the 

other database programs that are on sale for the 

BBC micro because it is not a dedicated data-

base program but a high level programming 

language. There are about 84 commands and 

functions in the dBase II language and these 

can be combined into command files that arc 

interpreted by the central dBase II core. 

A dBase II program can set up a database of 

information and can then sort, search, calculate 

DATAE 
results and output the results in a huge variety 

of different ways. 

Thcfour databases that arc included arc: 

Datagem 

Scribe 

Database 

Stardatabase 

Database 

Gemini Marketing Ltd.. 

Exmouth. 

0 3 9 5 2 6 5 1 6 5 . 
Merlin Computer Products, 

Swansea. 

0 7 9 2 4 6 7 9 8 0 . 
GCC (Cambridge) Ltd., 

Cambridge. 

0 2 2 3 8 3 5 3 3 0 . 
Acornsoft Ltd., 

Cambridge. 

0 2 2 3 3 1 6 0 3 9 . 

All of these programs are dedicated in the 

sense that the structure of the information in 

the database is largely preordained. That seems 

to contradict some of 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 

that is used by all four programs. A single file 

of 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 holding a number of cards. 

You may have a number of boxes holding cards 

on different subjects; a stamp collection, a name 

and address list, recipes for your kitchen and so 

on. 

Each file consists of a number of records 

which you can think of 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 of records make up a file. Figure 2 

shows the record format for a hypothetical 

wine cellar file. There are eight fields in cach 

record and the information recorded about each 

wine is o f various types. The date the wine was 

brought into the cellar is structured 

information in the form D D / M M / Y Y Y Y -

Day/Month/Year — while the name of the wine 

is a string of alphanumeric characters of 

indeterminate length. 

Note particularly that the tasting notes field 

is longer than the width of the paper or the 

V D U screen; long fields create special 

problems for printing out information in three 

of the databases when you try to use them in 

conjunction with View or Wordwise. 

Figure 3 shows the record format of a real 

name and address file. This record layout and 

the fields it contains are more complex than the 

usual, trivial examples shown in the instruction 

manuals because "real" life is both complex 

and messy. 

However, in both figure 2 and figure 3 you 

can sfee 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 of wine, or simply 

the town in which someone lives. 
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vBASES 
In the first in a series of 
articles, John Dawson 
looks at databases in 
general and how they 
operate. 

Figure 3. 

I PEOPLE 
04/03/1985 

RLE LENGTH 
FILE USED 
RECORD LENGTH 

625 records 
34 records 
601 characters 

• • • FIELD NAME LIST 

0NAME . s 
ACTIVE s 
ADD1 s 
ADD2 s 
ADD3 s 
CODE s 
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IFNAME s 
IKEYI s 
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| P 3 s 
| P 4 s 
IPINDEX s 
•TITLE s 
• UPDATE N 
• XMAS s 
• XREF s 
• X R E F I s 

INPUT C A R D • • 

[ S U R N A M E 

Firstname 
ORGANISATION 

TELEPHONE 

Title 

K E Y W O R D S 

update. ..'. Christmas 
Family--— Phone Index 

References 

NOTES 

Header File 

Transaction Records 

SIMPLE 

HIERARCHICAL 

DATABASE 

Figure 4. 

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 of structur-

ing information that arc better suited to many 

common tasks that you may want to carry out. 

Figure 4 illustrates the architecture of a very 

simple hierarchical database. Suppose that you 

want to set up an invoicing system for sales of 

mugs, plates, casserole dishes, parsley pots and 

other items from your craft pottery. I f none of 

your customers ever buys from you more than 

once then the card index architecture is quite 

adequate. 

Presumably, though, you would like some of 

your customers to come back again for more of 

your goods. When this happens you have to re-

enter all the same details about the customer's 

name, invoice address, delivery address, 

telephone number each time you make a sale. 

Apart from being very time consuming, the 

chances of errors occurring are large and if 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 of a 

credit system with the card index approach. 

The database in figure 4 is different. When 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 

diflcrent to that in the header record — the 

second field, for example, may contain a tele-

phone number in the header record and a 

description of a piece of furniture in the trans-

action record; so you need two files, but the 

files arc linked automatically by the database 

program. 

When the customer, impressed by your 

efficiency, returns for the third lime 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 II has an exceptionally advanced 

feature that permits you to work in two 

separate active areas at the same tir ̂ e: Primary 

and Secondary. You can switch between the 

two areas by typing Select Secondary followed 

by Use 'new-filename'. 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 of a variable 

with either P. or S. This facility means that 

records in a second file can be found or mani-

pulated by reference to records in the first file. 

dBase II is an example of the third type of 

database which has been talked about greatly in 

the last few years. dBase II is a relational data-

base. p.F'. Codd published a fundamental 

paper titled 'A Relational Model of Data for 

I^rge Shared Databanks' in Communications 

ACM in June 1970. 

Although the theory of 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 simply to 

do with tables. As Kenneth Robinson says 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 of 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 by 

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 of the inhaler was £4.75. The relations 

between data in the tables could be much more 
complex. 

For example, you may want to see the total 

cost of 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 I 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 costcd for records matching the age 

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. • 
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Figure 5. 
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COMPUTER GRAPHICS LTD. 
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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 is 30 words per minute with 9 5 ^ 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 cach key and takes you to a speed of around 12 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 are given in 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 version 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 ' is 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 arc shown in brackets). 

N E W B R A I N (Cassette: £15.00 (no VAT)): 
GFG Microsystems. 36 Armitagc Way. King's Hedges. Cambridge. 
CB4 2UE. Tel. (0223) 3ISI20 

BBC M I C R O (model A or B) (Cassette, usable with disk: 
£15.00 +VAT) 
A M S T R A O C P C (mono or colour) (Cassette: £15.00 + VAT). 
E.C.H. Hobday. The Chestnuts. Rodmersham. Sittingbournc. 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: £ i 0 00 • VAT). 
P. Ashpitel. 36 Athlone Avenue. Bury. Lancashire. BL9 SEE. 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 

.computer at £ . .per copy ( V A T for the 
where shown). I enclose cheque'postal order for total amount: 

NAME: 

ADDRESS: 

PLEASE SEND THE COMPLETED C O U P O N A N D PAYMENT DIRECT T O THE 
DISTRIBUTOR FOR YOUR COMPUTER AS S H O W N ABOVE 

• DISK I or matt of the Banc program m t j be obtained f r o m the following juppl ieo They i h o 
itipfrfy A Buuneiv'Schoolt version WK<h m<orpo r i t c i record keeping and many othei ' K A I W I 
Pncet U » w f i b d o w arc for the Bavc v« r *on 
A P R I C O T . S IR IUS V I C T O R (urfored version.) (Di ik *S0 00 » VAT | 
Angha Bow%e« Computer*. I MlHoo Road. Cambridge CB4 I U T Tel <0223) 3ISS80 
C P M » 0 . C P M M . M S D O S . P C O O S . (Dwk £$0 00 • VAT) 
Microcomputer Product i International Limited. Central Moute. Cambridge RowJ. Barking. 
E u e x . l G I I B N T Tel (0 I -S9 I ) 4 S I I 
o r . 
Software Lnvted. N o 2 Alice O w e n Technology Centre. 2SI GoiweH Road. London ECI 
Tel. (01-833) 1173. 

/n caw of <m«uHr contact: 

ANTHONY 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 1 . 8 is mare power fu l than ever' W e don ' t have space to do this program 
justice — it you c a n ' i b«ii«vo the ad, send us a large S A E. for further 
information. 

Features: C o m m a n ds are single entry keywords m graphics mode Syntax is 
checked on entry Fully compat ible w i t h Spoctrum Basic. Microdrive compatible. 
Comprehensive manual . * 
NOTE: Release 1 . 0 is still available for 1 6 / 4 8 K Spect rum at £ 1 1 . 0 0 
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tVTOlMiv<M"« 

MMOK.« 
* coitmx ( 

joei t»« 
UYM •«->•« 

' >/*•• *nr»tm in. 
MUTt i tau o< Mi 
ooioor incw> 
w* l 'yrJS* KM* 
10(1 I««t MM 
(IM MM «w*. U TMCNI 
• KIT •MM CO t.OOP 

*MO »hMI 
MWKVKIWt 

• to 2 CWKKII 
MC •..M..IW is 
wni rttK 
IXUO UM m 

MTIUIITInlOlo. 
U M O IUM-) G O T O O O S V W 
OH (MKM <•«, mn 
• W M I « R S T A T M I 
not • limit I'-n IWW MH> 
totua <oM> 
«>u i M-»e wrhK i IIHI 
moc. ocr moc iwo M O C 

(CMCHl >• "OU. M mnhM < •ou-d 
»0«T m-'trt <<**' '»«"l 
MlIT p•ogrw 
Hud IUO*"-
um» oo v too* 

_ . * o o »> I O O T 
XOt YO» -WM nor CMft» 
K M . V » 0 N O T M M 

FUNCTIONS 
NUI iHcoul lo iKUMml 
M t T M N O « v « g ••*»<»' 
MM Ira mnci 
M l M O B * • .it o* .« « | 

xoa M%MI 

Only £ 1 1 . 0 0 inclusive' (Upgrade price for Release 1 . 0 owners is £ 4 . 0 0 . This 
includes a 12-page supplement to your manual . Pleaso quoto da le of purchase if 
you did not purchase f rom us. state supplier and return original cassette. ) 

Please send me: 
Beta Baste. Release 1 .8 Payment of £ 1 1 . 0 0 is enclosed, 
(or £ 1 1 . 5 0 for foreign orders). Cheques payable to BETASOFT. 

I don' t believe itl Please send m e full details of Beta Basic 1 .8 . I enclose a stamped 
addressed envelope. 

N A M E : . . . . . . . . 

A D D R E S S 

BETASOFT 
9 2 OXFORD ROAD, MOSELEY, 

B I R M I N G H A M B 1 3 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 imon Spr 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 for 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) 
Fully compa t i b l e with 
M ICRODR IVES /NETWORK/RS232 
(with Interface l ) a n d most 
popu la r Centron ics interfaces for 
80 col. pr intout . 

AMSTRAD 
THE MACHINE CODE SYSTEM 

* Both programs in one package 
* Many NEW FEATURES 
* Compat ible with CASSETTE and 

DISC 
AVAILABLE S H O R T L Y ' ' 

* Send &A.E. for fully detailed leaflet 
* Available from many computer Q 

shops, or by FAST mail order by 
sending a cheque/RO. to:— 

Dept YC, Picturesque. 6 Corkscrew Hill. West Wickham. Kent BR4 9BB 
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MC Hart gives your 
CBM-64 an extra 
command. 

1 R E M M i l R E P E A T - U M T I L • • • • 

2 R E M C - 6 4 

3 « 
4 R E M » « T M . E . H A R T • • « 

3 I 
6 R E M S Y H T A X « & R I . . , 4 U « < E X P -

7 I 

E F O R J « 8 E 8 T O S E E I R E A D X I P O K E t . X I R C X T I E T C 

9 • 
1 8 O A T A 2 8 1 . 5 8 . 1 7 6 . 8 3 4 , 7 6 . 9 3 . 3 . > 6 2 

1 1 D A T A 2 . 1 8 9 , 6 4 , 3 . 1 4 9 . 1 5 4 , 8 0 2 , 1 6 

1 2 O A T A 8 4 8 , 2 3 2 . 1 3 4 . 2 , 9 6 . 7 6 . 1 7 1 . 8 2 7 

1 3 O A T A 1 6 2 , 2 . 1 6 9 . 6 0 , 3 . 1 4 9 , 1 2 4 . 2 8 2 

1 4 D A T A 1 8 , 8 4 8 . 9 6 . 2 0 1 . 3 8 . 2 0 8 . 8 3 8 , 3 2 

1 9 D A T A 1 1 9 , 0 , 2 0 1 , 0 3 , B 4 I J , 3 7 . 2 0 1 . 8 8 

J 6 D A T A 8 8 8 . 2 2 7 . 1 6 9 , 2 . 1 0 . 1 0 . 1 7 0 . 1 6 3 

1 7 D A T A 1 8 3 , J 3 7 , 1 6 7 , 2 , 1 6 3 . 1 2 8 , 1 9 7 . 1 6 8 

1 8 O A T A 8 . 1 6 3 , 3 8 , J 9 7 , 1 6 9 . E , 1 6 5 , 9 7 

1 9 O A T A 1 9 7 , 1 7 8 . 2 , 2 3 0 , 2 , 3 2 , > 1 3 . 8 

2 8 O A T A 7 6 , > 7 4 , > 6 7 . 3 2 . 1 1 9 , 8 . 3 8 , I 1 9 

2 1 O A T P 0 . 3 8 , 1 9 8 . 1 7 3 , 1 6 3 , 9 7 , 2 4 0 . 9 

8 2 O A T A 1 9 8 , 2 , 7 6 , 6 4 , 1 6 9 . 1 6 6 , 2 . 8 8 2 

8 3 O A T A > 3 9 . 1 8 . J O . 1 7 0 , 1 8 9 . > 6 7 , 2 , > 3 3 

2 4 D A T A 1 8 3 , 1 0 9 . 1 6 8 , 2 . 1 3 3 . 1 8 8 . 1 8 9 , 1 6 9 

8 9 O A T A 2 . 1 3 3 . 3 8 . 1 8 9 , I T O . 2 . > 3 3 . 9 7 

86 DATA 184,|84.76,888.187 
27 i 
88 « 
I O C R E M « • » O E M O R E P E A T - U T F T I L » » T 

I 18 • 
126 SYS 039 IREM INITIALISE 
1 3 8 I 

140 4R 1 A«A • 1 I »*R >fIT 'OUTER * IAI REM OUTER 
130 I 
168 J»0 IREM re ZERO BEFORE IfrCR LOOP 
178 l 
588 t I ! J ' J« 11 PR IMT J , ! REM ItrCR 
190 t I4U: J .-<11 PR I NT I REM lf*ER 
280 l 
2 1 0 & U : A B > 8 ! R E M O U T E R 

220 I 
ZtC PRINT* 
2 4 0 L 

2 - 0 S Y S 9 9 2 I R E M R E S T O R E C M R O O T 

P E A O R . 

REPEAT 
UNTIL 

THOSE WHO like structured programming or 

even those who are 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 Until. Other 

characters will be passed to the interpreter 

where they will generate a syntax error. 

Unlike For-Next loops in C R M Basic a 

variable which is used within 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 of 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: if a Do-While loop is required 

which may require the entire loop being 

skipped if the initial conditions are met then 

this is best tested for before the Repcat-Until 

loop is entered. When the routine is in 

operation, the interpreter will not handle 

spaces — outside quotes — in excess of one — 

hence the double colons in lines 180-190. 

When Run the code will be read into the 

cassette buffer — if you totalise the X's in line 

8 then they should provide you with a 

checksum of 15167. The routine is activated 

by a Sys 835 and restored to normal by a Sys 

852. Run 100 runs the little demo routine. 

Disassembly. 

B * 

PC S R AC XR YR S P 

. : 0 0 0 8 3 0 4F 4F 0 0 F 6 

0 3 3 C C 9 

0 3 3 E B 0 

0 3 4 0 4 C 

0 3 4 3 A2 

0 3 4 5 BD 

0 3 4 8 9 5 

0 3 4 A CA 

0 3 4 B 10 

0 3 4 0 E 8 

0 3 4 E 8 6 

0 3 5 0 6 0 

0 3 5 1 4C 

0 3 5 4 A 2 

0 3 5 6 BD 

0 3 5 9 9 5 

0 3 5 8 CA 

0 3 5 C 10 

0 3 5 E 6 0 

3 A 

E A 

5 F 0 3 

0 2 

4 0 0 3 

7C 

F 8 

0 2 

AB E 3 

0 2 

3 C 0 3 

? C 

F 8 

CMP 

B C S 

J M P 

LOX 

LDA 

STA 

DEX 

B P L 

I N K 

S T X 

RTS 

JMP 

LOX 

LDA 

S T * 

OEX 

BPL 

R T S 

# $ 3 A 

$ 0 3 2 A 

$ 0 3 5 F 

# $ 0 2 

$ 0 3 4 0 , X 

$ 7 C , X 

$ 0 3 4 5 

$ 0 2 

$ E 3 A B 

# $ 0 2 

$ 0 3 3 C , X 

$ 7 C , X 

$ 0 3 5 6 

0 3 5 F C 9 2 6 CMP • • $ 2 6 0 3 9 2 2 0 7 3 0 0 

0 3 6 1 0 0 EE B f C $ 0 3 5 1 0 3 9 5 2 0 9 E AD 

0 3 6 3 2 0 7 3 0 0 J S R $ 0 0 7 3 0 3 9 8 A 5 6 1 

0 3 6 6 C 9 5 5 CMP # $ 5 5 0 3 9 A F 0 0 5 

0 3 6 8 F 0 2 5 BEO $ 0 3 8 F 0 3 9 C C 6 0 2 

0 3 6 A C 9 5 2 CMP # $ 5 2 0 3 9 E 4C 4 0 A 9 

0 3 6 C DO E 3 BME $ 0 3 5 1 0 3 A I A6 0 2 

0 3 6 E A 5 0 2 LDA $ 0 2 0 3 A 3 CA 

0 3 7 0 OA ASL 0 3 A 4 8A 

0 3 7 1 0 A ASL 0 3 A 5 0A 

0 3 7 2 AA TAX 0 3 A 6 0 A 

0 3 7 3 A 5 7B LDA $ 7 B 0 3 A 7 AA 

0 3 7 5 9 D A 7 0 2 STA $ 0 2 A 7 , x 0 3 A 8 BD A 7 0 2 

0 3 7 8 A 5 7A LDA $ 7 A 0 3 A B 8 5 7B 

0 3 7 A 9 D A 8 0 2 STA $ 0 2 A 8 , x 0 3 A D BD A 8 0 2 

0 3 7 D A 5 3A LDA $ 3 A 0 3 B 0 8 5 7A 

0 3 7 F 9 D A 9 0 2 STA $ 0 2 A 9 , x 0 3 B 2 BD A 9 0 2 

0 3 8 2 A 5 3 9 LDA $ 3 9 0 3 B 5 8 5 3A 

0 3 8 4 9 D AA 0 2 STA $ 0 2 A A , x 0 3 B 7 BO AA 0 2 

0 3 8 7 E 6 0 2 IMC $ 0 2 0 3 B A 8 5 3 9 

0 3 8 9 2 0 7 3 0 0 J S R $ 0 0 7 3 0 3 B C 6 8 

0 3 8 C 4 C AE A 7 JMP $ A 7 A E 0 3 B D 6 8 

0 3 8 F 2 0 7 3 0 0 J S R $ 0 0 7 3 0 3 B E 4C E 4 A 7 

J S R 

J S R 

LDA 

BEO 

DEC 

J M P 

LDX 

DEX 

TXA 

ASL 

A S L 

TAX 

LDA 

STA 

LDA 

STA 

LDA 

STA 

LDA 

STA 

P L A 

P L A 

JMP 

$ 0 0 7 3 

$ A D 9 E 

$ 6 1 

$ 0 3 A 1 

$ 0 2 
$ A 9 4 0 

$ 0 2 

$ 0 2 A 7 , X 

$ 7 B 

$ 0 2 A 8 , X 

$ 7 A 

$ 0 2 A 9 , X 

$ 3 A 

$ 0 2 A A , X 

$ 3 9 

$ A 7 E 4 

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 

lines $034D-$034E. . 
Multiply by four to provide 
an offset and then put into 
the X register. 

038F-039E 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 to Rom. 

If "false" i.e. zero then a 
branch is mae to S03A1. 

03A1-03C0 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 

2 ' 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. _ 
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WHERE? TOUCHMASTER 
FOR OUR FREE FULL BROCHURE CLIP OUT THE COUPON BELOW AND POST TO:— 
TOUCHMASTER LTD., P.O. BOX 45, MARGAM, PORT TALBOT. W. GLAM. SA13 1 WD. 

PLEASE SEND ME YOUR FULL SOFTWARE BROCHURE 
NAME 
ADDRESS 

•I AM INTERESTED IN SOFTWARE FOR THE:— 
CBM64 • VIC 20 • BBC • ELECTRON • AMSTRAD • ORIC • DRAGON • SPECTRUM • 

•PLEASE TICK WHERE APPROPRIATE 



Keith Suddick with a 
program for the CBM-64 
which will allow easy 
reading, writing and 
alteration of disc blocks. 

ANY t>4 OWNERS who use a 1541 disc drive 

may well have gone through the trauma of 

having it turn six weeks' worth of their latest 

masterpiece into the kind of garbage that 

makes random numbers look sensible. 

Fear not — as many users may know, this is 

quite often caused by an error in only one of 

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 — if 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 of all, the file has to have 

an entry in the directory. This directory entry 

contains details of the name, type and length 

of the file and the track and sector numbers of 

the block on which the actual file starts. 

Each block on the disc is 256 bytes long and 

the details of 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 of the file, changing a 

character or keyword in a program for 

example. Another type of error could occur if 

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 of the 

file as stored on the disc. Once the error is 

identified, attempts can be made to correct it, 

in the case of corrupted links this may involve 

searching areas of the disc for pieces of the file 

and then linking them back together. It is not 

always possible to recover the whole of a file 

but unless the error is compounded by exten-

sive writing to the disc afte the error occurs, 

then perhaps only one or two blocks will be 

lost. 

The details of detection and remedy of such 

errors on a disc is beyond this article and is 

more related to experience and even reason-

able guess-work than a set of 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 highlight the corruption. 

Finding the error will probably mean care-

ful inspection of the data on the disc and then 

some alterations to correct it. This is where 

the program Trax becomes useful. 

Although the 1541 allows the use of random 

files, through which it is possible to access any 

block on the disc in any order, a program is 

needed to make use of this. While a simple 

program may suffice to deal with a particular 

situation, Trax is a more general program 

which allows easy reading, writing and 

alteration of disc blocks as well as allowing the 

use of the 154I's built in DOS commands. 

When the program is running it will 

attempt to identify the disc that you want to 

work on. It does this by loading in the 

directory header and block allocation map 

from track 18, sector 0 and examining it — 

although the BAM is not used. During 

execution various things are displayed on the 

screen in several "windows". 

The track and sector numbers of the block 

currently in the computer's memory are 

shown along with the track and sector 

numbers to which the current block is linked 

or points to. Along the bottom of the screen 

the disk name, ID and operating system 

version are shown and below this the error 

channel form the disc drive is shown. 

The largest of the windows on the screen is 

used to display the actual contents of the block 

in memory. There is a choice of either hexa-

decimal or ASCII displays, although editing 

can only be done hexadecimal mode. Because 

of the size of a block — 256 bytes — only one 

half of the block is displayed at any one time, 

in the bottom right hand corner of the screen 

is an indicator showing whether the display is 

the top or bottom half of the block, the bytes 

are also numbered in groups of eight. Finally, 

the top lines of the screen arc used for com-

munications with the program — prompts will 

appear here along with any responses that you 

may type. 

In the case of a hard copy version of the 

display, both the hexadecimal and ASCII data 

is printed along with the track, sector, name, 

etc. 

The commands provided by Trax are all 

invoked by single keys to make editing easier, 

although as a precaution commands that move 

data to and from the disc are obtained via the 

control key — Ctrl. 

The commands may be summarised: 
Ctrl R: Read a specified block from the 

disc into memory. 
Ctrl W:Write the data in memory to the 

specified block on the disc. 
Crtl U: Update the current block on the 

disc with the data in memory. 
Ctrl F: Follow the links from the current 

block and read the next block if 
possible. 

Ctrl P: Print the current block contents on 
a printer. 

Ctrl O: Quit the program. 

(continued on next page) 
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(continued from previous page) 
' : Swi tch between ASCII and 

A hexadecimal display modes. 
T : Switch page to display other half of 

block. 
Send fo l lowing DOS command to 
disc drive. 
In addi t ion 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. DOS 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 CLR key — Shift Home — 

during a response will cancel the command. 

The program is relatively straightforward to 

type in; the Commodore control codes are 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 of the screen you 

can either enter one of the commands listed 

Program breakdown. 
0-90: Init ial isat ion. 

100-180: 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 " cu rso r " around block 
display. 
Execute commands. 
Display block on screen. 
Convert to and from 

200-260: 

300-360: 

400-499: 

500-590: 
600-630. 
700-760: 

hex/decimal. 
800-899: Read specif ied block from 

the disc, update current 
track and sector values and 
set l inks to next block. 

900-999: Wri te current block data to 
speci f ied block on disc. 

1000-1020: Read and display error 
channel f rom disc drive. 

2000-2150: Draw screen "w indows " . 
2200-2300: At tempted to ident i fy disc — 

read track 18 ($12) sector 0. 
2400-2550: Error messages for 

unreadable dies. 
3000-3070: Input a str ing subrout ine. 

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 arc 

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 if the block has not been written to the 

disc. 

The first directory block is linked to track 

18 sector 1 which is the start of the file entries 

and you can follow this link from the director)' 

header by using the Follow command. The 

first files in the directory will be in this block 

and if you switch the display to ASCII 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 of 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 of the file — note that Follow 

will not work from the directory entry as this 

will link to the next directory block. 

T r"* k- mt / 1985 

•A d*t» lllW""" 

a f i S UJ.fltW1 

rtturn 

ei*34S678$«ba**' 

t i 

is 

*otub20e6 4otolW 

I S t e s a e w s r 
160 420.430.448 »ototee 
70 1 f t 9 4 0 . M® - WO • 3«© • 999 

IS E S S S S S ! ' S r ^ J * 
210 9o»ub730 tt-d «Oto240 

IS 
240 Pnnttab<8> d r.turn 

sss — 
S o ^ y . ; w i s " ' - S » : h » ^ 

360 printM. 

930 pnnt.15 
840 forx-Ot© 

si -

8 3 V o ^ ^ x i ^ i i 
3 S K K S f f i ^ 

r.turn 

„ . |r.t.4 • "Sector 
fOrx-0t©»5 

•KSr» 

2038 Frm» 
2040 Print I»/ 

Print' 1 

2070 Print* 
20S0 Print 
2090 bl»•• »'« 
2100 bl»"b»»* * 
2110 M 

lU'.D B IIOS V 

in 
IIDV 

• tW 
IB 

——I 
• llfTr > 

mnmmmmr^ 
i l l l l l lWI IW 

» II 
. . . . . . . . . . . r c < 3 > 

g K S i K J S - ¥ t 0 4 2 

410 C ' - C c - U . ^ ^ t o ^ 

«-(«-!>.ndl3 ®0to45« 
440 C » " . C * » . 

212© b l f b l » ' " . . JT 
2 l 3 0 prlrA » 
2140 Print ' 
2150 mt 
gS Sffi 
2220 Vr>Htc\* ^ ^ u b l O 0 0 if .rt)"* "2500 

r ^ ^ ^ - C ^ T T T i n t ' i t M W ' - L I * * " 

f23o r i ^ M - ' 1 ' ^ 
2240 oHM.8-'' • . aoiubieoe lf.rth.rJ4W 

f i fe ^ f ^ ^ a a t f ^ s ® ^^ 
POk.cl.2e M 

480 fo»-i"0tol .Ok.c. 
499 

500 S S S l . - U H . U 2 J 

2200 P0»««c» 
2300 c*" 15 

w. 
8 ! fl^lCblee K . r t ^ n r - t u r n 

in ^ t s - r ^ s — 

-
111 ^ubTW .nnth.-IT. 

2530 ,<» I . 
2540 
,-.50 aotcso^' , , , II" 

gr, 

5070 .rintk. -« 

112 YOUR COMPUTER, MAY 1985 



ed the robot wars that rocked the Solar 
propelled star cruiser has been developed 

it the cruiser relies on rare Ionian crystals lor 

High resolution graphics 
Nine different alien attac 
Scrolling high speed scai 
Exploding volcanoes | 
Ultra fast action 
Cassette £9.95 
Disk £14.95 

U.S. GOLD Ltd., Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. 
Telephone: 021-359 3020. Telex: 337268. 



SPACE 
io+e *«t*f Utters hi 
: *> i t * l s 

Cl3*53544i204:4? 2d4 
4^4§48b3**35O00» r ? 
35&S&HC4-W12022 285 
3600Jo35bb3a525a 2"2 
4l20484?474S48b5 2:2 
**36O02635: J.: »4c 2dO 
44412023350035:5 16" 

d48*53544:205243 3-01 
45454c4406-i635*i I S . 

3*4*535220534554-285 
5241444152005755 IT* 

f43*5349c343*526 355 

4C44582O2330O06: I : " 
35*68«9c53434428 35: 

4c444:3J534+554* 236 
442c58O07d25+38* 

5354412044555053 2 ~ 
45442c5S0O8335*f f 2c " 
3*40444120233000 1:4 
9935+«6*53544l20 35* 
574849434$322c53 22? 

00*135ffo3*454*53 3-5 
0Oad35+c8a43505S 353 
2823323500o»35-* 2?" 
8*424*45205<534? 207 
440Oc235lO8*>5254 I " : 

5380d735748b5241 2+1 
35c8 5354S«»34204c444i 266 
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Nalin Sharma continues 
his epic for the CBM-64. 

HERE IS a reminder of the loading and game 

instructions for Space Junk. 

Insert cassette, press Shift and Run/Stop 

and start your cassette recorder. Loading time 

is about two minutes. Put your joystick into 

Port 2. 
Can you retrieve all 32 satellites by master-

ing control of your ship, which can move up, 

down, left and right and can also fire bullets? 

However, beware of the four yellow junkies 

which patrol the skies. Unless you can work 

out how to destroy them you're in trouble! To 

help you there's a radar 3t the top of the 

scrccn which will pinpoint the junkies and 

any miscellaneous junk which appears from 

time to time and can be retrieved for bonus 

points. 

After every two sheets you'll get an extra 

life and an attempt at the challenge stage. 

Here you have 99 units of time to turn the 

four junkies into stormcr — i f you succeed 

you'll get 8000 points! Below your score is 

shown the number of satellites left to collect, 

together with the number of lives left. 

Pressing F7 will freeze the game and 

pressing the Space-Bar will restart it. Tape 

copies of the program are available for £3.25 

from Nalin Sharma, 35 Kitchener Road, 

Walthamstow, London E l7 4LJ. 
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*53C*cfc0b135 *63 * 555 

333b̂ =-3+fc2i>3460'; 

203d204f4*45205O 1-c* 

4c41554552204"41 225 

40454603205d2054 l*c 

574+20504C415545 241 

5220474i4d454*55 22b 

4^494554524-4+ 26b 

50455253544+524d 27c 

4552544345204*55 

4045504c41554552 

2O01504C41554552 

26O2504c41552054 

434520474I4d4520 1*7 

4c46464f52204c45 22; 

56454c2dd6xcld5 -45 

c5d210112dl7l3l? 22d 

l* lblcldl*l+2c2l 6*5 

222324252627282d 130 

d0ccc:o5-;5'32l2i2 4*2 

204"41404520204• lot 

5645524343414.; 4c 251 

454*474526285354 206 

4147454020010503 13+ 

054*4:4<45i*t05j 1*3 

424:524o4ic<4i 5o6 358 

b7b£b9baoooctdb* 5d4 

0+2020204*552041 2:5 

257 

25d 

1«* 
1 r-.-

5:^-

51*3 
51+0 e ' 

5200 
5202 
5210 

52-0 
5233 
5240 
5248 

5 2 5 0 

5258 

5266 
5263 
52 "0 
5278 

5230 
5233 

5298 
5258 

52*0 
52*3 
52b0 
52b2 

52c0 

52c3 

52d0 

52d8 
52*0 
52*8 

52*0 

52+8 
5300 
5308-
5310 
5318 
5320 
5328 

5330 

5338 

5240 
5348 
5350 

5358 
5360 
5363 
5376 
5378 
5330 
5338 

5350 

5398 

53*0 

53*8 

53b0 

53b8 

53c0 

52c3 

53d0 

53ds 
53*0 
52*3 

53+0 
52*8 

5400 

54(?8 
5410 

5413 

5420 

5428 

5430 

5423 

5440 

5448 

4b2 30*. 2*00000090 

000000002*202020 

522*452*20262820 

202020022*060^00 

06000000602*2028 

20482*4*2*202620 

20202020032*0^6 « 

0000000000002*20 

2020452*412*2620 ^ 

2020202020544*52 

20032053424*524; 

53d4< Sc9d32dc7cl 

coc52d:5d32oc4-:! 

c4c5:3cl«4c5c4o4 

c+2dd34<c dc5c+: * 

c52oc?2dcfcec3c5 

2dcbc*c5d7414*45 

4543530000000888 

00000003c*c S0609 

6000040103013334 

35362+3021323337 Ir" 

333935353933:-22 

68696*6to6c6d0066 

000326040600060) 63 

0341OO+1O0OOO603 1 

8067000006060+44 

4120233000c35 2 *3 

6153544126534154 251 

539106d052b2t15 3 :6c 

54412053**333208 21 

do52U6153544120 254 

5 3**3333O0+252c6 26d 

614*535220424<45 244 
4152535052455445 2i» 

520O*+52cb6l4s52 26d 

52209C415354000c 262 

554*54312C58O00' It* 
531c*754584108l7 21* 

5326*7434c 4 30024 216 

5330*74144432623 235 

323136002c532 3*7 1+5 

50484100345344 r 2*t 

5441590641534**7 277 

4c44412023312930 : * 

4c 70674009594c 1c 239 

594c**584co3S84<: 3ol 

:d58*2+493260344 49* 

3500351220d75226 2 * 

0+5420a644206b53 i*t 

4coc53a9b355*b85 4 : i 

-d*50585+c »93535 532 

+*35O73J01"0**5> 434 

46*24ba80*a9i*20 2c4 

9546207*46267*46 2*3 

*9078d0l70*06**2 2*3 

O0352320954626-* 265 

46207*46*00*3219 28+ 

209346*00**2222O 29c 

>46207*46209546 2 >6 

c*5*46603500$512 24* 

269055*501851185 2c» 

I0*20l20bd46*512 25a 

c5++30+54c+04**i 5<-5 

003*95lb*3*008d0 3d» 

+5350185238524*2 356 

002070613501*220 25d 

20-Oc" 1*506552* 35 2*7 

00353385258526*5 2*6 

2235273528 »50555 2 « 

255523266b5560*5 2c I 

52-20d2+4i50*3d23 2*o 

d0*9O58d22«0&500 2>3 

8 5 + 0 3 5 + 0 * 5 0 4 3 5 + 0 536 

39d885+**5078 001 142 

- 0 * 2 5 9 K » l * 9 O b 2 « 3 228 

9 5 4 6 * 0 I d a 2 t t 5 * 9 2 " 3b+ 

205546*505: rO:1: 

> 0 C * * 2 3 2 3 5 1 0 2 6 5 5 3 6 ^ 

To be continued. 
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software that! 
hard to beat, 

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 7 

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. 
TASWORD MSX MSX Computers £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 wi th 
different dot densities for the various 
screen colours. Tascopy supports all eight 
pin dot matrix printers wi th 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 w i th 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 printea wi th 
addresses and data taken f rom 
MASTERFILE. The mail merge facility allows, 
for example, mult iple 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 later). 

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, w i th a double pass 
of the printhead, output in a range of five 
fonts varying from the futuristic DATARUN 
to the hand-writ ing style of PALACE SCRIPT. 
TASPRINT drives all dot-matrix printers w i th 
bit image graphics capabilities and can be 

used to print TASWORD text files. TASPRINT 
gives your output originality and style! 
TASPRINT ZX 48lTspectrum £9.90 
TASPRINT Amstrad CPC 464 £9.90 

TASWIDE 
The Screen Stretcher 

With this machine code utility you can wri te 
your own Basic programs that wil l , w i th 
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 f i t ted wi th the Centronics standard 
parallel interface. Supplied complete wi th 
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 
wi th TASWORD TWO. The cassette also 
contains fast machine code high resolution 
ful l w id th SCREEN COPY SOFTWARE for 
Epson, Mannesmann Tally. Seikosha, 
Shinwa, Star, and Tandy Colour Graphic (in 
colour!) printers. Compatible wi th 
microdrives and ZX Interface 1. 

PRICE £39.90 

TASMAN SOFTWARE 
All prices include VAT and post and packaging 

Telephone orders Leeds (0532) 438301 

# Available from larger branches of Boots. 

] 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 wr i te 
your order and post to: 
TASMAN SOFTWARE, dept YC. Springfield 
House. Hyde Terrace. Leeds LS2 9LN 
I enclose a cheque^.O. made payable to Tasman 
Software Ltd. OR charge my ACCESS number 

NAME 

COMPUTER ITEM PRICE 

ADDRESS 

Ouside Europe add £1 for each item 
airmail £• TOTAL £ 
Send'me the FREE Tasman brochure <—, 
describing your products. tick here I I 
I would like to know more about your 
programs for: 
ZX Spectrum Q MSX Q Amstrad CPC 464 

YOUR COMPUTER. MAY 1085 117 O 



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 01-661 3139, today. 

business 



TOP* 
TIPS 

MEMORY LOOK 
To enable the contents of 
the memory holding a Basic 
program to be examined I 
have written the fol lowing 
ut i l i ty wh ich uses l ine 
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 
c o m m a n d 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 " s c r o l l ? " prompt 
appears after each screen 
fill and allows you to stop by 
pressing key N. 
Alan Pratt 
9000 C l i l lM 

cls t r s.pee* Ia«39.i>«* 
J S G S E T ^ S E - I ^ O O T O O S I O 

S O L E I » R I E ' I 4 0 T O & A O E 
4 0 * 0 ZL» P • 1 - T M C M L I O T O » 3 0 C 
« « 9 0 I * R S O T R T I RT P P I » . T » . , " 
9 0 6 0 :<" R > » ( . U ; T • L O O T H E I . P R I S T 
I . " 

9 0 ? C I R T U S S P A I N T | ; 

«*ae I F P . 3 1 tmcm P P I K T t » E E E ; 
C M F T I P 
9 © 0 0 if 9 < 3 2 T H C M P B U I T 
9 1 0 0 L E T » . » . ! 0 3 T O I O . C 
9 « 0 0 C A I M T 1 

Mio wr ! • » • : 
« S A ® F P B I H T ' i 

>330 i.tr *.».; 
«• ' » • ! - . 
9 I 4 0 P B I M T > 01 bytf* « " s 

:S 5 0 I E R » . » . ; 

300 PfilKT 2 
b -Av»M' h«. 
9 3 1 0 P P I H T I . 1 • 
»:.ao rob • N O T O » . S 

P R I S T ott* >.-. 

P . - P A P E 

i.tr Pmmctf !»»« 
- 1 P A P E F L e.-Ll^t 
LCT eOPCCK ».Per 
•• P A P E P 6 . - M O . 

• 5 0 T O 0 1 0 0 -. p . PACE 

93*0 
• 3 9 0 P F I L W T «.er i•»•« fio t? »: 

HEXDEC/DECHEX 
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 49152, (dec imal 
number) 
for hex/dec 
SYS 49242.$** ** (hexadecimal 
number) 

Gary Taylor 
;888« R£* »<« -0CC. «• DtC HC« 
38818 ADD>49l52iC-8 
38828 « » At IF AvO THEN END 
}®OJO K*E A D T " C ,A i C"C» 11 OOTO 38 
828 
7*040 OATA 32.233,1*4.32.138,173 
,32,247.18;,»70.155,72.72,15*.>2 
.72 
?88=* DAfA 169,36,32,218.235,184 
,32.38.192.184,32,45,1*2,1*4,32, 
38 
>88*0 OATA 192,104,32,43,192,96, 
24,186.te*,l8*.»8o.4|.15,24,185. 
40 

DATA 241 ,58,144,2,185,6, 52 
,218%255,V6,234,234,234,32,115,8 
18080 DATA .-81,58,4|,|),|44,2,14 
5,8,'}<>.32.AI,|92,lC,10,ie.ie 
38898 DATA 133,J3.32.ol,192,181, 
35. J 33,35,9*,. 32,115,8.2Bl,3o,248 

38180 OATA 3,76,B,173,32,73,192, 
»33,34.32.73,192,165,34,166,35 
78118 l-ATA 32.285,189,76,116,164 
,734,234,-1 

B B C FILL- IN 
• I have owned my BBC 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 until now. I discovered the 

problem when I accidentally 

used a recently-obtained " f i l l " 

routine on a scrccn 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 ommand 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 

command which produce the 

error messages. To start the 

routine, 1 used the command 

Procflll (500,500). I would be 

pleased if you could tell me if the 

fault is in the programming , 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 D E F P R O C F I L L ( X % . Y % ) 

2 0 C L E A R 

30X = X % : Y = Y % 
4 0 IF P O I N T (X .Y ) = 0 T H E N P L O T 

6 9 , X % , Y % 

5 0 IF P O I N T ((X * 4 ) ,Y ) = 0 T H E N 

P R O C F I L L ((X • 4 ) ,Y ) 

6 0 IF P O I N T (X , (Y + 4)) = 0 T H E N 

P R O C F I L L (X , (Y + 4)) 

70 I F P O I N T ((X - 4 ) ,Y ) = 0 T H E N 

P R O C F I L L ((X - 4 ) .Y ) 

8 0 IF P O I N T (X , (Y - 4)) = 0 T H E N 

P R O C F I L L (X, (Y - 4)) 

Darren Powell, 
Thome, 
Doncasur. 

The problem 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 random error messages under 

certain circumstances, so the contcnt 

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 60 

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 a m presently writing a 

program in Mode 1, I 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 man , made 

up of five user-defined graphic 

shapes. However, I want to mix 

colours within part icular defined 

graphics and cannot figure out 

how to do this. Can it be done? 

M Smith, 

Stoke-on-Trent. 

M o d e 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 help on the 

subject of modems for the 

Electron. I am interested in 

buying one, but a m not sure 

which arc available. 

Richard Renme, 

West Colder, 

West Lothian. 

1 HAVE BEBN unable to 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 of Your 

Computer magazine I saw an 

advertisement for a "d ig i ta l 

sound samp l e r " for the ZX 

Spectrum. I own a Commodo re 

64, and wonder if there are 

simi lar products avai lable for it? 

Stewart Sadler, * 

Tollesbury. 

While I have not been able to track 

down a sound sampler as such, I've 

discovered that many of the 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. I f 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 Voice. 

VIC D I S C D R I V E 
• 1 am a Vic-20 owner, and after 

a couple of years' comput ing I 

now wish to invest in a disc 

drive. The obvious choice is the 

Commodore drive, but this is 

fairly expensive. 

Andrew McFarlane, 

Sheffield. 

The easiest 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 
• I am considering buying an 

Amstrad CPC-464. However, 

there is one thing I have not been 

able to find out from the articles 

which have been printed on it. I f 

I buy a green-screen moni tor 

version, can I plug the computer 

into a colour television? I f I can, 

will it produce a colour picture, 

or is the "co lour c i rcui t ry" only 

p r o v i d e d w i t h the c o l o u r 

version? 

Anthony Hodgson, 

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 monitor provided 

with the one you buy. You cannot 

connect the CPC-464 up dircctly 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 R A M PACK FOR 

YOUR C16 
" I t ' s n o w ava i lab le , the V ixen 1 6 " . 

A 16K Ram Pack for your C o m m o d o r e C 6. 
You can n o w m a k e ful l use of C 1 6 ' s superb graph ics 
fac i l i t ies by add ing a ful l 1 6 3 8 4 by tes of ex t ra Ram, all 
avai lable fo r use by Basic, or prepare your c o m p u t e r t o 
accep t t h e bigger and bet ter p r o g r a m m e s tha t w i l l 
na tura l ly f o l l o w . The pack is s imp l i c i t y in i tself to use, 
just p lug it i n to t h e rear po r t . No ex t ra leads or power 
supp ly requi red. No open ing up your c o m p u t e r . 
I t ' s a barga in at £34.95 send n o w to : S tonech ip 
E lect ron ics L td . , Uni t 9 , Brook Indust r ia l Estate, Dead-
brook Lane, A lde rsho t . Hants . G U 1 2 4 X B . Tel : 0 2 5 2 
3 3 3 3 6 1 . Regis tered No : 1 6 1 9 0 0 9 . 
Please send me a box of V i xen 16 Ram Pack, pr ice 
inc lus ive of V A T , pos t and pack ing for U.K. del iver ies 
(overseas add 15 o /o) . 

NAME 

ADDRESS 

Access Card No 

I enclose cheque/PO for £ 

Please allow up to 28 days for delivery. 

peAencAL! f&C'Fes FOP too* uf^srr^e 
f&SSfrtAI.' YOUR (J^VWTB? TO 

A L>/£T <3L>fT£C> &KACTIY-TO YOU' 

BOO* WITH UfrTO-THt -MINUTE. _ • ^ 
&CTS ^ ^ ^ 1 

~ ' 1 ^ V 

• pay*0* 

1 

\ 
I "m-794 4 0 3 3 

^epnon* 

w e i g h ] 

CUSTOM ASSTM8IIIS 

SBC 
JOYSTICK 
0€lU« JOYSTICK lot BBC MICBO 

Fin d-.cti. 
Into BBC MM to 

CODMCTOftfc OC 
(Two 

Cam tnioni 2 How 
Cde* PC8 Sockai 

10*4, Cl 20 CO 8b to 80 
14 *a* CO BO 
16 «i. CI 60 (120 Ct-00 

CI BO £1.31 CI 20 
»• . C2 40 C1 60 CI 45 

34 way C3 10 CI 95 CI 60 
40*4. C 3 40 C2 00 t! 8', 
SGw», 13 St. CJ 2b (1 00 
60v..» C4 BO 12 GO C2 26 

»lMI»llAOS 

OC -.MM!MlM (> HI AM US 
WITH I J|CI*G 
MM HIM. A«VS 

10 Hi 
Hgfit Angta 

90 
14 n 11 00 £1 20 
10 «J, £1 25 £1.46 
20M<V Cl 40 C1 60 
26 «a> CI 70 £1 95 
Man C2 00 C2 30 
•lO «... £2 15 C2 46 

3 r 
C? X> C265 

3 r C2 4S C2M6 

COWKlUH 11 AOS 

«c o coMrtctom 

» C2 70 C 3 20 
13 20 C3 70 

75 wa, C J BO C4 45 
37 *i , C5.90 (6 BO 

OC AMPHtNOt 
iCartramc.i 

36»4y(*uu C4 9b 
34 wav uxkti tb 9b 

DtOKArtCTOM 

ALL I 
BSC 
88€ s«>iai 
AMSIHAO 
MfMOUCM 
IWSTtlN 
IBMPCC 
SPtCTKVIM intorfac* 
> (oBS 73? 
SPfCTHVJo. iniariaco 
I toCantion<.» 
CINIROMtCS to 
Omronct 
ORACiON 
Ol 

C« 76 

CIO 75 

£15 20 
£9 95 

CIO 75 

Duald-sk driv« lm 
Sir«fllo cJ>v> driv* Im CIO 25 

£7.26 

OlP H(AOtR$ 

CI 00 
CI 40 
C3 45 
C2 15 

HLIPHONf COH*S 
Sotltc* nuiter 
r*ck socket C3 75 
Sufaccentn socket C2 SO 
0uj4 outlet adaplo' C 4 25 
l**«t»ck cord 3niti C I BS 
BT ĉkptog 48p 
4co«« cabtoper mrtir AX iiMtacr urulx lAvllrrtd BT 

7 tun DW plug to 2»3 5<r«i» 
L7SmJ»&p4oai C2.26 

5 Pm DIN plug to 7t35mm 
1»2 bownJackplug* £2.20 

6 P«i DIN Ploy to S Pin 
OINPIi.g CI 95 

2« 3 Sflim Jack plugs to 
J«3.bmm Jack plugs to 

t l 25 
7 Pm DIN plug to 5 p*> 

OW plug £ 1 95 
7 Pin DIN Plug to 3 fan 0*4 

plug M 7 Sfnir JacĴ Ĥû  

7 Pin DIN plug to 7 Pwi 
DIN plug £2 25 

5 Pin Oommo J\ug to 5 pin 
Doovoo pkuu £1 95 

P»io«n PIIM to Coanaai TV 
A...aH*»g 95p 

• Ofil CMMi'lim 
2>23 waylZXBil CI Be 
2«7B way (Spccusn) (2 10 
2>b asv Commodora CI 20 
2>I2««» H «0 

O0OBLC SOtO PLUG 
BOARDS 

2XBI 73 CI 25 
'jncunw id £1 50 

MOKITONLIAOS 
BBC 0-rintc Wat j4ug £4 95 
BNC i>li>uio[V<-v>r*Xi £2 95 
01 to colour -non*©' £4.96 
Ql to rorjono-wKM £125 

Qt tc Fcigusoti 
BBCjoferaiJBCO 

6 »»iant.i>n cn'ttr ?JtoF 
Gr<hF IO ?M'r. 
17 inchent*ntion i M to f 

0"vi co«iviju»ationi» iiiado i j oidai 
WiM« iw oho no lot Quota 

9 was 75 Cl 00 
15 « « 95 Cl 60 
75 *a» Cl 50 Cl 90 
37 C2 40 C3 25 
MOOOS »6 

P W f m M p R I 

Oni lanboi* 
't way 13 24 
10 «*« 15 28 
14 Nl. IB 32 
15 •«> 20 36 

22 40 
70 «a» • XI SO 
24 **v 36 60 
75 mi. 40 66 
76 45 70 
34 *IY 60 BO 
37 -a» B5 S» 
SOM. 70 BO 
50 *« *<k Cl 26 00 M! Cl 10 Cl 40 
64 war Cl 10 Cl to 

C 10 50 
C 14 7i 
£10 70 

£12 I 

ANY COMBINATION OF 
LEADS MADE TO ORDEH 

Please add 
15% VAT fta* p&p C W O o* uta 

HWIWI Lid CMpi YC2 PO Boa 1, War* Marts 
« 0B20 5785 
r Loxmjtm i w ia i ro 

CURRAH 
AJSPEECH £19 
SPEECH 64 £19 
iUSIOT for the Spectrum. 

T R A D E 
E N Q U I R I E S 
W E L C O M E 

Thb » a senuinc offer niiUe a remit or our dcalmu dircctly wilh ihc Ofijpnal rniuiuUcturrr<4 
I he Cum»h Microspeech and Spcech 64 

Available Tor the Spectrum or (ummodorc 64 respectively they are all brand new. tested aad 

boxed with a full 12 month guarantee. There is no restriction on your statutory rijthts and yoa 

have 14 days to approve your purchase on a no quibble refund guaiantec. 

Voted Peripheral of the Year the Mictospecch. like the Speech c»4 has an unlimited vocaMuy 

programmed in BASK' or machine code. Many commercial games include speech output for the* 

units and all sound i\ fed through your TV speaker 

How to order 

Send your order without delay to ACi- Hardware. Units C I and G2. AshC.rovc Industiul Park. 

Bojtnor Regis. West Sussex, stating whether for Spectrum or Commi»doie 64 

Alternatively you can order by telephone using your ACCESS/VISA/DINkRS Cl UB catd 

on 024.'. 823337 ask for 'credit card" sales. 
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Listing 1. 
I S RtST ORE 20 : FOh j=L ' iH 3" T 

0 USR " 0 " - l ftERD b POKE a . b N 
EXT <t 

20 OATA 0 , 0 , 0 , 7 , 1 5 , 2 8 , 2 4 , 5 : 4 0 , 
0 , 0 , 2 5 5 , 2 3 3 . 0 , 0 . 0 . 2 4 , 2 4 . 2 4 7-i4 24 
, 2 4 , 2 4 , 2 4 

30 DATA 0 , 0 , 0 . 2 2 4 . 2 4 0 . 5 6 . 2 4 , 2 4 
, 2 4 , 2 4 , 5 6 , 2 4 0 , 2 2 4 , 0 . 0 , O 2 4 , 2 4 . S O 
, 1 5 , 7 , 0 , 0 , 0 

40 DATA 1 6 6 , 2 5 5 , 1 8 9 , 6 0 , 2 4 , X B 3 , 
2 5 5 , 1 5 3 , 2 3 1 , 6 6 , 2 4 2 , 2 5 5 , 2 5 5 , 2 4 2 . 6 
6 , 2 3 1 , 0 , 0 , 0 , 2 4 , 2 4 , 0 , 0 . 0 

50 2 3 l , f e 6 , 7 9 , 2 5 5 , 2 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 ^ 9 , 1 6 7 , 6 2 , 8 5 , 6 2 . 1 8 6 , 9 0 , 4 2 . 2 0 1 . 2 
4 , 2 * , 2 5 5 , 2 5 5 , 24 , 24 , 24 , 24 

55 DflTft 1 2 6 , 1 9 5 . 1 6 5 . 1 5 3 , 1 5 3 . 1 6 
S , 1 9 5 , 1 2 6 

60 DATA . 2 , - 1 0 , 5 0 , 5 , - 2 , - 1 0 , . 5 , 
- 5 , - 2 , - 1 0 , 5 0 , 5 , . - 1 0 , . 5 , - 3 

65 DATA . 2 , - 1 0 , 5 0 , 5 , . 2 . -10 , . 18 
. - 1 , . 1 5 , 0 , . 1 6 , -1 , . 1 5 , - 3 , . I P , 1 , . 
1 5 , - 3 , 1 , - 5 

80 D m A . 4 , 0 . 5 0 , 1 • . 4 , - 5 . . 2 . 4 , 6 
0 , 1 , . 2 , 4 , 5 0 , 1 , . 2 , 4 . 5 P 1 , . 2 . 4 , . 1 , 
2 , . 3 , 0 , 1 , 1 

90 OHTH . 1 , - 5 , • 1 , 5 , . 3 , 4 , . 3 , - 3 
, . 3 , 4 , . 7 , - 5 , . 7 , 4 , 1 , 5 

190 LET h i - 0 
200 LET l e a l LET I » . 3 LET h - 2 

: LET S « 0 
205 FOR » > 5 0 0 TO 30Q STEP -100 
210 LET p - 0 . C O 5U6 1000 PRIMT 
81 , SCORE " , 4 , TWB 16; "HIGH h 

' 211 LET faa PRINT RT 7 , 2 3 . " F U E 
L / ,flT 1 2 , 2 3 , " L I V E 5 t i 

212 PRINT AT 9 , 9 , INK 7 . " H " , A T 
9 , 1 2 , BRIGHT 1, INK 2 , " M 

223 LET d « 6 LET I » 5 : LET t l - 3 
214 RESTORE 60 LET ( c I N T (RND* 

15) FOR 4 « 1 TO 16: RERD b ,C I f 
b =50 THEN PRUSE C OO TO 2 1 6 
215 BEEP b ,C 4 r 
216 NEXT a : LET t i - 0 LET X= 9 . 

LET y-x LET x r « 1 2 LET y . =x RR 
NOOMI2E 

2 2 0 L E T C h = 1 5 2 : L E T X l ^ X L E T y 
1 =y LET x r l » x r LET y r l a ry r I F 
NOT t THEN GO TO 350 

225 LET o a l LET J $= INKEY* 
230 IF y > 9 RND y < 12 THEN LET x » 

X 42 » ( X < 9 RND * » « r , » " OR X > 11 RND 
X <20 RND * » > " 0 " ) -2 «• IX >12 RND 1*> 
••»" OR X > 1 RND X < 10 RND a % * " 0 " t . 

IF X < > X 1 THEN LET C H = ( H « - X L L 
ET I =11 ( d $ n " i " ) - ( a $ s " 0 " l 

2 4 0 I F x J 9 RND X < 12 THEN l_E7 v* > 
RND a OR y M l AND 

y <20 RND 3 » = "0 ) ly : 1<1 RND 3 * = 
i " OR y > l RND y < 10 HMD " o " > : 
IF y < > y l THEN LET C h « Ch » < y -y 1 

I LET U l t l i f " i " ) - ( i » . " o " » 
310 LET J-USR 23646 
320 IF a = 6 THEN LET J i i t 5 LET 

I S I L S + L : BEEP . 0 0 0 , 0 IF t * « 1 7 9 
THEM GO TO 510 

330 I F a=5 THEN LET > = 5 f 5 0 BEE 
P . 1 , 2 0 

340 PRINT 8 1, RT 1 , 7 , s 
350 I F x=xr AND yay r THEN GO TO 
1 1 0 0 
360 LET c h a 1 5 2 IF R N O t h ( « 1 THE 

N GO TO 45© 
360 LET j i i u a i - l i r i ) 
385 I F I <I 1 RND O - l l OR f THEN 

LET p"NOT p : GO TO 4 S 0 
390 IF yr >9 RND yr <12 THEN LET 

xr=>xr*2 f r fxr<9 RND 3=1 OR XC M l A 
ND xr\20 RND a s - l i - 2 K x r H 2 RND 
a=l OR xr >1 RND xrtie AND l ) 

IF x r o x c i THEN LET C h » C h M f - J ( r 
1 LET 11=114a 
400 I F xr >9 RND X« <1J TMtM L t T 

Br > v r 4 2 • <y i <9 RND a «1 OR y r > 1) R 
D y." <20 AND a -2» IVI > 12 RND 

d - 1 OR y r > l RND y r<10 hND m-1 ) 
IF v r < > y i* 1 THEN LET Ch C f . f i . l v . ' 

- y r u LET 11*1144 
450 LET J=USR 24011 I f NOT 

ND RND> .99 THEN LET d 5 
50© GO TO 220 
510 FOR a =0 TO 10O: NEXT a . 
« .€- le+l : NEXT • LET h=h t h 
520 BORDER 1: PRPER 7 CLS 

INT RT 5 . 9 , INK 0 , FLASH 1 , " 

3 R 

LET 

PR 
. . ... UEL 

L DONE' " , R T 0 , 6 , " BONUS " , 2 5 0 • I 
• / 4 ; " POINTS " 

530 LET i «S 4250 4 18X4 : RESTORE 6 
0 FOR a ^ l TO 21 : RERD b , C IF b 
a50 THEN PAUSE C GO TO 550 

540 BEEP b , C 4 f 
550 NEXT 3 : PRINT 8 1, FLASH 1, 

PRESS ANY KEY TO COMT INUE" 
5 5 5 I F INKEV »<>"•• THEN GO TO 5 5 

5 
5 5 7 IF INKEY " " THEN GO T O 5 3 7 
5 6 0 GO TO 2 0 5 

1 0 0 0 BORDSR 0 PRPER 0 CL& PR 
I N T U S R 2 3 7 6 0 I N K 4 

1 0 1 5 PRINT INK O,RT 1 © , C , , . , PR 
I N T A T 0 . 1 0 , " " ; A T 2 1 , 1 0 , " , A 
T i « , 0 . ; ; I " ; AT 1 0 , 2 1 ; " I I " , AT 1 

1030 ' FOR a » 0 TO 10 STEP 2 PRINT 
RT a . a , "/• :RT a . 21 -a , " FOR b 
a 41 TO 9 PRINT RT a , 2 1 - b , "—" ; A 

a , i>, ' R T b , a ; " I RT b , 2 l a . " 
NEXT b 

1 0 4 0 P R I N T R T a i - a , a , " * , A T 2 1 - 3 
, 2 1 - 3 , F O R B O L S T O 2 0 - 3 P R I 

N T R T 2 1 - a . b , R T 2 1 - a , 2 1 - B ; 
" ; A T b , 3 , ••)••,• A T b , 2 1 - * , " j " : N E X T 

b. NEXT j 
1045 INK 7 : PRINT AT 2 , 2 3 , " L E V E L 
: " ; I e 
1 0 5 0 R E T U R N 
1 1 0 0 PRINT AT y , X ; FLASH 1 , BRXG 
HT 1, INK 2 , PR^EP 6 , ••* • I F USR 

23807 THEN LET l i » U T 
1105 DRTfl . 6 , 0 , . 6 , 0 , . 1 , 0 , . 6 , 0 , . 3 
, 3 , . 1 . 3 , . 3 , 2 , . 3 . 0 , . 3 . 0 . . 3 . 1 , 1 , 0 
1110 IF l» THEN GO TO 310 
1120 BORDER 2 PRINT INK 2 ,AT y , 
x ; " T " RESTORE 1103 FOR 3®1 TO 
11: RERD b ,C ' BEEP b , C 4r NEXT 3 
1125 IF s > h i THEN LET h i s S : P R I N 
T ttl, FLRSH 1, INK 7 ; PRPER 0 , AT 

1 , 2 1 ; h i 
1 1 3 0 B O R D E R 0 P R I N T R T 1 7 , 2 3 : F 
L R S H L ; " P R E S S R N Y " , R T 1 8 , 2 3 , " K E 
Y F O R E R T 1 9 , 2 3 ; " A N O T H E R A T 

I 

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 running around a 

track of five lanes, trying to collcct the yellow 

dots while avoiding the red computer* 

controlled 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 will pick it up again A dot 

is worth five points. 

To make the game slightly more difficult, 

you have a limited amount of fuel. Once your 

fuel has run out, your car stops and it is only a 

matter of time before the red car crashes into 

you. When you crash you lose one of your 

three lives and when you have lost all your 

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 of fuel changes from 500 to 

400 to 300 units with each level completed. 

After three levels you receive a bonus number 

of points, the fuel returns to 500 units and the 

game becomes slightly harder. A level is 

completed when all the dots have been 

collected. At the beginning of each 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 1. Then enter a line 1 Rem 

followed by the letter " a " 384 times — or 12 

lines' worth. This is used to hold the machine 

code. Then Run 9990 and carefully enter the 

decimal values in listing 2. In the left-hand 

column are the addresses and on the right-

hand side, in brackets, arc the addresses and 

on the right-hand side, in brackets, arc the 

checksum values. If you make a mistake, enter 

- I and enter that line again. 

After entering a line of five numbers, check 

the checksum value before entering the next 

line. When you have finished entering the 

machine code and are sure that everything is 

correct, delete lines 9990-9995 and save the 

program using 

SAVE "DODGEMS'' LINE 15 

When the program is run, there is a short 

pause while the user-defined graphics are set 

up and then the game starts. I moves your car 

in a lane, O moves it out a lane. You can move 

in or out up to two lanes at once, as can the 

red car. 

The program uses four machine code 

subroutines: 

23760—prints a certain number of dots 
used in setting up the display 

23807—the explosion sound-effects 
routine 

23848—moves the white car. and also 
decreases and prints amount of 
fuel 

24011—moves the red car 
The routines use two Rom subroutines: 

8141—executes a #2. thus allowing 
printing in the upper half of the 
screen # n can also be achieved 
by: LD A.n: CALL 8143 

6683—prints a decimal number in the 
range 0-9999 

1135 IF IHKEV•* . } • tMLfJ GO TO 11 
35 
1137 IF 1NKEY % i " " THEN DO TO 113 
7 
114© CLS CO TO 200 
9990 LET C =0. FOR a-23760 TO 24 1 
44 STEP S LET p-C 
9991 PRINT a , " -" , FOR b=0 TO 4-
9992 INPUT d IF d " - l THEN LET C 
ap PRINT LET 3=3-5*NOT fc GO 
TO 9991 
9994 I F dv0 OR d ; 2 3 5 THEN EEEP . 
5 , - 1 0 . GO TO 9992 
9995 POKE a »b . o LET <=C»d P R I 
NT TAB 6 » b « 4 . d . NEXT b PRINT T 
AB 2 5 , " I " , c . "J ' : UK XT a 

Listing 2. 

2 0 , 2 3 ; GAHE 

23760 -20S 2 0 5 31 14 0 1 455.' 
23765 -62 16 2 1 5 62 6 l316.> 
23770 -215 6 21 62 155 1 1ST21 
2 3 7 7 5 -215 16 2 5 1 62 16 1 1332 ) 
2 3 7 3 0 -215 175 2 1 5 62 22 <2521) 
2 3 7 8 5 -215 121 2 1 5 62 10 13144) 
2 3 7 9 0 -215 62 32 215 62 13730) 
2379S -32 2 1 5 OS 33 213 
23300 -12 62 21 135 32 <4579) 
23805 -215 201 6 10 33 (5044 ) 
23810 -0 0 126 211 2 5 4 ( 5 6 3 5 ) 
2 3 8 1 5 -35 124 254 64 32 16144.) 
2 3820 -247 16 2 4 2 201 2 2 9 ( 7 0 7 9 1 
23825 -213 6 8 77 33 0 (74 70) 
23830 -0 17 32 0 2S 1 79*41 
2383S -16 253 9 1 0 17323) 

23640 -88 9 126 209 2 2 6 Ii5480i 
23845 -254 4 201 221 42 19202) 
23850 -75 92 1 74 0 (9444 ) 
23855 -2 21 9 221 78 2 5 19993) 
23860 -221 70 2 6 11 221 f 10547 » 
23865 -113 25 112 2C ( 1 1044 ) 
23870 -62 16 2 1 5 62 7 111406.) 
23875 -215 62 22 215 62 111932) 
2 3 8 8 0 -7 2 1 5 62 2 8 2 1 5 i 1 2 5 0 9 ) 
2388S -205 2 7 26 62 6 ( 12335 ) 
23890 -215 221 94 103 221 I 13539.) 
23895 -86 1 10 2 2 1 11© 69 114235) 
23900 -221 102 75 62 9 ( 14754 ) 
23905 -186 5 6 7 44 203 »15254) 
23910 -16 93 32 43 45 ( 1 5 4 8 3 ) 
23915 -62 11 188 48 7 H 5 7 9 9 ) 
23920 -45 2 0 6 16 9 3 32 116190) 
23925 -1 44 62 11 1 8 7 ( 1 6 4 9 5 ) 
23930 -46 10 36 2 2 9 1 0 7 ( 1 6 9 2 5 ) 
2 3 9 3 5 -205 16 93 2 2 5 32 117496) 
23940 -16 37 62 9 1 8 7 i 1 7 3 0 7 ) 
23945 -56 10 37 2 2 9 1 0 7 ( 1 8 2 4 6 ) 
23950 -205 16 93 225 32 ( 18317 ) 
23955»-1 . 3 6 2 2 1 117 69 ( 19261 ) 
23960 -221 116 75 205 16 ( 19394 ) 
2 3 9 6 5 -93 79 62 16 2 1 5 ( 2 0 3 5 9 ) 
2 3 9 7 0 r 1 7 5 215 62 22 2 1 5 ( 2 1 0 4 8 ) 
2 3 9 7 5 -122 2 1 5 123 215 62 ( 2 1 7 8 5 ' 
2 3 9 8 0 2 1 5 62 16 2 1 9 1 2 2 3 2 5 ) 
23985 7 2 1 5 62 22 122693) 
23990 -215 124 2 1 5 125 2 1 5 ( 2 3 5 8 7 ) 
2 3 9 9 5 -221 126 96 131 1 4 9 ( 2 4 3 1 0 ) 
24000 -245 122 146 71 241 ( 25137 ) 
24005 -128 128 21S 6 0 125614) 

(continued on next page) 
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SOFTWARE 
(continued from previous page) 

2 4 0 7 5 - 9 1 0 7 S 6 1 0 3 6 ( 3 1 9 0 9 ) 

S 4 0 1 0 - 2 0 1 2 0 5 2 0 5 3 1 2 2 1 ( 2 6 * 7 7 . ) 2 4 0 6 0 - 2 2 9 1 0 7 2 0 5 1 6 9 3 ( 3 2 5 5 3 ) 

2401*5 - 4 2 7 5 9 2 1 7 4 ( 2 6 7 6 1 ) 2 4 0 0 5 - 2 2 5 3 2 1 3 7 2 2 1 ( 3 3 0 7 4 . ) 

2 4 0 3 0 - 0 2 2 1 9 2 2 1 94 ( 2 7 3 0 6 ) 2 4 0 9 0 - 1 1 7 0 2 2 2 1 1 1 6 3 9 133699 . * 

2 4 0 2 S - 1 1 ® 2 2 1 3 6 1 2 6 2 2 1 ( 2 3 0 7 3 ) 2 4 0 9 5 - 2 0 5 1 6 9 3 7 9 3 2 ( 34154-) 

2 4 0 3 0 - 1 1 0 6 2 2 2 1 1 0 2 OO ( 2 9 6 0 2 ) 2 4 1 0 0 - 1 6 2 1 5 2 2 1 1 2 6 3 1 I 7 6 3 ) 
2 4 0 3 5 - 6 2 9 18® 5 6 ( ? 9 0 O * > 2 4 1 0 5 - 2 4 5 2 1 S 6 2 2 2 2 1 5 ( 3 5 5 2 2 . ) 
2404-O -+S 2 0 5 1 6 9 3 3 2 ( 2 9 3 9 5 ) 2 4 1 1 0 - 1 2 2 2 1 5 1 2 3 2 1 5 2 4 1 ( 3 6 4 3 3 ) 
2 4 0 4 5 - 4 3 4.4 6 2 1 1 1 3 3 «2974-3.) 2 4 1 1 5 - 2 5 4 5 6 2 1 5 2 3 2 13694-3) 
2 4 0 5 0 - 4 8 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 6 2 1 3 7 4 4 1 ) 
2 4 0 5 5 - 9 3 3 2 1 4 5 6 2 ( 3 0 2 9 6 ) 2 4 1 2 5 - 1 6 2 1 5 6 2 2 2 1 5 ( 3 7 9 5 1 ) 
2 4 0 6 0 - 1 1 1 3 7 4 3 1 0 3 7 ( 3 0 5 3 9 ) 2 4 1 3 0 - 2 2 1 5 4 3 1 0 6 2 ( 3 3 3 1 9 ) 
2 4 0 6 S - 2 2 9 1 0 7 2 0 S 1 6 9 3 ( 3 1 2 3 9 ) 2 4 1 3 5 - 6 1 3 5 3 2 3 2 2 1 ( 3 3 7 6 6 ) 
2 4 0 7 0 - 2 2 5 3 2 1 6 3© 6 2 ( 3 1 6 1 0 ) 2 4 . 1 4 0 - 1 1 3 3 1 1 9 5 1 6 0 9 3 ( 3 9 3 7 3 » 

Carnival Shootout 
Tony Loton, 
Stoke-on-Trent. 
Staffordshire. 
C A R N I V A L S H O O T O U T is an arcade-stylc game 

for the Amstrad C P C - 4 6 4 . It is about 6 K long 

and is written partly in Basic and partly in 

machine code. Typing the data in wrongly 

could cause the program to crash so it is best 

to save the program on tape before running 

1 0 E N V 1 , 1 5 , 1 , 1 : E N T ! , I 5 . 1 , 1 : E N V 2 , 1 5 , - 1 , 1 : R E S T O R E 
2 0 R E M C A R N I V A L 
3 0 F O R 1 = 3 8 5 0 0 T O 3 8 5 4 6 : R E A D A : P O K E I , A : N E X T 
4 0 D A T A 2 2 1 , 1 2 6 , 0 , 3 8 , 0 , 6 1 , 1 1 1 , 2 0 5 , 2 6 , 
1 8 8 , 6 , 8 , 1 2 5 , 5 0 , 4 4 , 1 5 1 , 1 2 4 , 5 0 , 4 5 t 1 5 
1 , 1 2 6 , 8 4 , 9 3 , 3 5 , 1 9 7 , 1 , 7 9 , 0 , 2 3 7 , 1 7 6 
, 1 9 3 , 4 3 , 1 1 9 , 5 8 , 4 5 , 1 5 1 , 1(93 , 5 8 , 4 4 , 1 5 1 

, 1 1 1 , 2 0 5 , 3 8 , 1 8 8 , 1 6 , 2 2 2 , 2 0 1 
5 0 F O R 1 - 3 8 4 0 0 TO 3 8 4 5 1 : R E A D A s P O K E I , A : N E X T 
6 0 D A T A 2 2 1 , 1 2 6 , 0 , 3 8 , 0 , 6 1 , 1 1 1 , 2 0 5 , 2 6 , 1 8 8 , 6 , 8 , 1 2 5 , 5 0 , 4 4 
, 1 5 1 , 1 2 4 , 5 0 , 4 5 , 1 5 1 , 1 7 , 7 9 , 0 , 2 3 7 , 9 0 , 1 2 6 , 8 4 , 9 3 , 4 3 , 1 9 7 , 1 

, 7 9 , 0 , 2 3 7 , 1 8 4 , 1 9 3 , 3 3 , 1 1 9 , 5 8 , 4 5 , 
1 5 1 , 1 0 3 , 5 8 , 4 4 , 1 5 1 , 1 1 1 , 2 0 5 , 3 8 , 1 6 8 , t 

6 , 2 1 7 , 2 0 1 
7 0 F O R 1 - 3 9 0 0 0 T O 3 9 0 7 3 : R E A D A : P O K E I , A : N E X T 
8 0 D A T A 1 7 , 6 4 , 1 5 6 , 2 2 1 , 1 1 0 , 0 , 2 2 1 , 3 5 , 2 
2 1 , 1 0 2 , 0 , 2 3 7 , 9 0 , 6 B , 7 7 , 1 9 7 , 2 2 1 , 3 5 
, 2 2 1 , 1 1 0 , 0 , 2 2 1 , 3 5 , 2 2 1 , 1 0 2 , 0 , 1 7 , 0 
, 0 , 2 0 5 , 2 9 , 1 8 8 , 1 9 3 , 2 2 1 , 3 5 , 2 2 1 
9 0 D A T A 9 4 , 0 , 2 2 1 , 3 5 , 2 2 1 , 8 6 , 0 , 2 3 7 , 9 0 , 
8 9 , 8 0 , 6 , 4 , 1 4 , 1 6 , 2 6 , 1 1 9 , 1 9 , 3 5 , 1 6 , 

2 5 0 , 6 , 4 , 4 3 , 4 3 , 4 3 , 4 3 , 2 0 5 , 3 8 , 1 8 8 , 1 3 
, 6 2 , 0 , 1 8 5 , 1 9 4 , 1 3 9 , 1 3 2 , 2 0 1 

1 0 0 S Y M B O L A F T E R 9 7 : S Y M B 0 L 9 7 , 0 , 0 , 4 8 , 8 8 , 2 4 8 , 1 8 4 , 4 , 2 8 : S 
Y M B O L 9 8 , 2 8 , 2 8 , 1 4 , 7 , 6 1 , 8 8 , 3 o , 8 : S Y M B 0 L 9 9 , 0 , 0 , 0 , 0 , 0 , 0 , 5 
6 , 9 6 : S Y M B O L 1 0 0 , 9 6 , 9 6 , 1 1 2 , 1 2 0 , 0 , 0 , 0 , 0 

1 1 0 S Y M B O L 1 0 1 , 0 , 0 , 1 2 , 2 6 , 3 1 , 2 9 , 3 2 , 5 6 : S Y M B 0 L 1 0 2 , 5 6 , 5 6 , 
1 1 2 , 2 2 4 , 1 8 8 , 2 6 , 3 6 , 1 6 : S Y M B O L 1 0 3 , 0 , 0 , 0 , 0 , 0 , 0 , 2 8 , 6 : S Y M B O 
L 1 0 4 , 6 , 6 , 1 4 , 3 0 , 0 , 0 , 0 , 0 
1 2 0 S Y M B O L 1 0 5 , 0 , 4 8 , 1 6 , 4 8 , 3 2 , 3 2 , 6 5 , 1 2 6 : S Y M B 0 1 . 1 0 6 , 1 2 7 , 
1 2 6 , 1 2 7 , 1 2 6 , 6 0 , 0 , 0 , 0 : S Y M B O L 1 0 7 , 0 , 1 2 8 , 6 4 , 6 4 , 1 2 8 , 0 , 0 , 0 : 
S Y M B O L 1 0 8 , 0 , 0 , 0 , 0 . 0 , 8 , 8 , 2 4 
1 3 0 F O R I < > 4 0 0 0 0 TO 4 0 0 6 3 : R E A D A : P O K E I , A : N E X T 
1 4 0 D A T A 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 , i 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 
1 5 0 F O R 1 - 4 0 0 6 4 T O 4 0 1 2 7 . - R E A D A : P O K E I , A : N E X T 
1 6 0 D A T A 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 , } 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 
1 7 0 S C X = 0 : G C S U E 5 2 0 
1 8 0 MODE O : P A P E R 0 « C L S : I N K 0 , 3 : B O R D E R > : I N h I , 0 : I N K 2 , 

2 6 : I N K 3 , 2 0 : I N K 4 , 2 : I N t 5 , 0 : I N K 6 , 1 : I N 1 7 , 2 4 : I N K 1 3 , 1 8 

1 9 0 S H X - 0 1 F O R 1 - 4 1 0 0 0 T O 4 l 0 6 3 i P O K E t . B i N E X T 
2 0 0 S L = 3 8 5 0 0 : S R - 3 8 4 0 0 : S P R I T E - 3 9 0 0 0 
2 1 0 P E N 1 : P R I N T > P R I N T : P R I N T " a a a a a a a a a a b b b 

b b b b b b b " : P R I N T C H R S ( 2 2 ) + C H R S ( 1 > t P E N 2 » L 0 C A T E 1 , 
3 : P R I N T " c c c c c c c c c c d d d d d d d d d d " i ° R I N T 

C H R f i 2 2 » -»CHRS ( 0 ) 
2 2 0 P E N 6 « F R I N T : t > R I N T 
* f i 4 t-IFRINT C H R S « 2 2 > • C H R * ( 1 ) : L O C A T E 1 , 7 i P E N 2 : P R I 
N T " g g g g g g g g g g h h h h h h h h h h ' 1 : P R I N T C H R 
* ( 2 2 ' + C H R f < 0 ) 
2 3 0 F E N 7 : P R I N T " i i i i i l i i i i J j J j J J j j j 

j " : P R I N T C H R S < 2 2 > + C H R * » 1 > » P E N 2 : L O C A T E 1 , 1 1 s P R I N T " k k 
V k k I * k fc k 1 1 1 1 1 I 1 1 I 1 " : P R I N T C H R S < 2 2 > + C 

H R I ( 0 ' 
2 4 0 L O C A T E I , " 5 : P E N 3 : P R I N T " C A R N I V A L S H O O T O U T " ; 
2 5 0 X X - 4 0 ; P E N 1 5 : B 7 . « - 3 5 
2 6 0 C A L L S L , ' : C A L L S L , 4 : C A l L S R , 7 : C A i . L S R . 8 : C A L L S L , I 1 
: C A L L S L , 1 2 
2 7 0 I F I N K E Y < 7 1 ) = 0 A N D F - 0 OND XV. >0 T H E N GOSLIR 3 3 0 : X V . • 
X X - 2 

2 8 0 I F I N K E Y . 6 3 > = 0 A N D F 0 A N D XV.- 7 2 T H E N G O S U B 3 7 0 : * ' / . 
- X 7 . + 2 
2 9 0 I F I N K E Y < 4 7 > « 0 A N D F = 0 T H E N F = 1 : V 7. 7 : BX* / .=X%: SOUND 
2 , 0 , 0 , 1 5 , 2 , 0 , 1 0 : B 7 . = B ' / . - l : t O ( A T E 9 , l : P R I N T B ' / . j I F B7. 0 T H 
E N 4 4 0 
3 0 0 C A L L S P R I T E , XV. , 2 3 , 0 
3 1 0 I F F > 0 T H E N G O S U B 3 5 0 
3 2 0 G O T O 2 6 0 
3 3 0 C A L L S P R I T E , X V . , 2 3 , 1 0 0 0 
3 4 0 R E T U R N 
' 5 0 Y ' / .=Y7 .+ 3 2 : I P Y 7 . M 9 0 T H E N F = 0 : C A L L S P R I T E , 8 X X , YX ! •? , 
1 0 0 0 : R E T U R N 
3 6 0 I F Y X > 3 9 T H E N C A L L S P R I T E , B X X , Y7. - 3 2 , 1 0 0 0 E L S E C A L L 

S P R I T E , B X 7 . , Y X - 1 6 , 1 0 0 0 
3 7 0 C A L L S P R I T E , B X 7 . , Y 7 . , 6 4 
3 8 0 I F T E S T < X 7 . * 8 + 1 4 , Y 7 . * 2 - » 1 0 > < 0 T H E N 4 0 0 
3 9 0 R E T U R N 
4 0 0 C A L L S P R I T E , B X X - 2 , Y X + 1 6 , 1 0 0 0 . - C A L L S P R I T E , B X X + 2 , Y7.4 
1 6 , 1 0 0 0 : S H X = 5 H X + 1 : S C X - S C X + R N D * 1 0 * 1 0 
4 1 0 S O U N D 1 , 6 0 , 0 , 0 , 1 , 1 : F = 0 : C A L L S P R I T E . X7. , YV. , 1 0 0 0 
4 2 0 I F SH/.— 3 0 T H E N 4 8 0 
4 3 0 R E T U R N 
4 4 0 C L S : P E N 1 : P R I N T " Y O U R A N O U T O F 
4 5 0 P R I N T : P R I N T " Y O U S C O R E D : " ; SC7. 
4 6 0 P R I N T : P R I N T " H I T E N T E R T O P L A Y " 
4 7 0 I F I N K E Y <1 8 > < > 0 T H E N 4 7 0 E L S E P U N 
4 8 0 C L S : P E N 1 : P R I N T " Y O U SHOT A L L T H E 
D O N E ' " 
4 9 0 P R I N T : P R I N T " Y O U S C O R E D : " ; S C X 
5 0 0 P R I N T : F'R I N I " P R E S S E N T E R T O C A R R Y O N . ' 
5 1 0 I F I N K E Y < 1 8 ) < >0 T H E N 5 1 0 E L S E G O T O 1 8 0 
5 2 0 MODE 1 : P A P E R 0 : C L S : I N h 0 , 3 : B O R D E R 3 : I W 1 , 0 : I N K 2 , 
2 6 : I N K 3 , 1 8 : E N V 5 , 3 0 , 0 , 2 , 1 , - 1 5 , 1 
5 3 0 P E N 1 : P R I NT " a a a a a a a a a a a a a a a a a a a 

A b b b b b b b b b b b b b b b b b b b b " : P R I N T C H R f 
( 2 2 ) • C H R f i 1 ) : P E N 2 : L 0 C A T E l , l : P R I N T " c c c c c c c c c 
c c c c c c c c c c c d d d d d d d d d d d d d d d d 
d d d d " " 
5 4 0 P E N 3 : P R I N T " 
5 5 0 P E N 1 : P R I N T " e e € 
e i * * f f i * f i i 

E 1 , 4 : P R I N T " g g g g ? 
h h h h h h h h h h l -

B U L L E T S . " 

T A R G E T S ' W E L L 

C A R N I V A L S H O O T O U T * 
e e e e e e e e e e a e e e e e e 
f f f f f f f l f f -f " s P E N 2 : L D C A T 
g g g g g g g g g g g g g g q g h 
f i h h h b h h h h " 

5 6 0 P R I N T C H R S < 2 2 > 4-CHRS <0> 
5 7 0 P E N 3 : P R I N T : P R 1 N T " Y O U H A V E TO S H O O T A S MANY OF THE 

M O V I N G T A R G E T S A S P O S S I B L E . T H E R E A R E 3 0 7 0 H I T A N D YO 
U O N L Y H A V E 3 5 B U L L E T S S O A I M W I T H C A R E . " 
5 7 5 P R I N T : P R I N T " T H E N U M B E R O F B U L L E T S Y O U H A V F L E F T I 
S SHOWN A T THE T O P O F T H E S C R E E N . " 
5 8 0 P E N 2 : P R I N T : P R I N T " K E Y S T O U S E : -

Z - L E F T X - R I G H T 
S P A C E S H O O T " 

5 9 0 P A P E R 1 : P E N 0 : P R I N T : P R I N T : P R I N T : F P I N T : P R 1 N T : P R I N T " 
H I r E N T E R T O S T A R T 

6 0 0 S L = 3 8 5 0 0 : S R - 3 8 4 0 0 : R E S T O R E 6 4 0 
6 1 0 C A L l S L , 1 : C A L L 5 L , 2 : C A L L S P , 4 « C A L l S R , 5 
6 2 0 R E A D N , D : I F N « = - 1 T H E N R E S T O R E 6 4 0 E L S E S O U N D 4 , N , 0 
• 6 , 1 5 , 5 
6 3 0 I F I N K E Y ' 18> = 0 T H E N R E S T O R E : R E T U R N E L S E 6 1 0 
6 4 0 D A T A 9 3 , 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 , B , 1 4 2 , 2 , 1 5 9 , 2 , 1 7 9 , 2 , 1 9 0 , 4 , 1 5 9 , 4 
, 1 1 9 , 4 , 1 2 7 , 4 , 1 0 6 , 4 , 8 0 , 4 , 9 5 , 1 6 
o 5 0 D A T A 4 , 1 0 6 , 4 , 1 1 9 , 4 , 1 0 6 , 4 , 9 5 , B f 1 0 6 , 2 , 1 1 9 , 2 , 1 2 7 , ? 
, 1 4 2 , 4 , 1 5 9 , 4 , 1 4 2 , 4 , 1 2 7 , 8 , 1 4 2 , 2 , 1 5 9 , 2 , 1 7 9 , 2 , 1 7 0 , 4 , 1 5 9 , 4 
, 1 1 " , 4 , I 2 7 , 4 , 1 0 6 , 4 , 8 0 , 4 , 1 1 9 , 1 6 , - 1 , - 1 

Colours 
A D Grundy, 
Merlon, 
London. 

T H E PROGRAM sets out to prove that the 

Spectrum can show more than the usual eight 

colours. It does this by picking up the letter to 

be displayed and subtracting it byte by byte 

from the sprite graphic. 

S C O 2 LET K 5 = 1 2 3 4 5 5 7 " LET i $ = 6 p e r ' ; p a p € " 
2 6 0 0 5 6 LET p 1 7 0 2 3 3 2 ' ; FOP to " 0 0 0 PEM SKA . I n £ . S 
= 1 TC ? 
5 3 0 4 - L E T h i 3 f. = V A L I $ ( » T O «n • u E " " 0 1 0 I N K l n > P H P £ P p a p e * 

~ . r iK=UPL i t (n» TO to) L E " p a p e r s LET I $ = " = ; r o SKC i 
VPL P$ ( t » TO to i r i f j l l 
s c c e L E - 2 = 0 GO SUB 9 A 0 0 GO 5U ' 0 2 0 GO SUE " 2 0 0 
5 9 5 3 0 P P I N T I N K i n f c , P A P E F P & P T 0 3 0 I F H J K E $ = C'F I N K E 5 = j 
t r AT h s 9 h . l A " i nc . " in>. • p THEN » 0 TO " 1 0 0 
a p e f p a p e r 704.0 GO SUE 7 3 0 0 GO TO 7 0 3 0 
5 0 0 S NEXT » 7 0 5 0 PEM »-S h o P i n > t€ + 
6 0 0 0 INPUT - I f C o l o u r ok p r e s -

I F y $ = ' u OP = —HE'« t i c c FOP d = i T O 3 0 L E " r = 5 * - j l 
L E T " i n K =6 LET = a P € f = i GO t o " O t C O D E I S 1 TO d ' ' GO ~'J5 94.00 
0O GO SUE- 9 5 0 0 GO SUE 9 6 0 0 P P I N " 
6 0 1 0 I N P U T " S n i ' ^ j n k I N P U T p a AT 10 . d . " P " • PT 1 1 , d . B N O " i 
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SOFTWARE 
GO TO 58(30 PEM 

show e f f e c t o f f i t t i n g i n 

7 2 0 0 FOP d s l T O 3 0 LET Z-o 3 2 
tCODE t l ' d TO d - t GO SUE 94 .00 
GO SUE 5 5 0 0 P R I M T fiT 1 0 . a ; " f t " R 
T 11 d 8 - NEXT d RETURN PEM 

show L i n e o f f - ' i n t 

7 3 0 0 F O R f =2 TO 3 0 B E E P . 2 5 ( C 
ODE I S <f TO f ' A . NE <T f RETU 
RN REM » a * e a n o i s e 

3 8 0 0 REM B I G L E T T E R S +* 

5 8 1 0 BORDER 1 f»OR 9 = 0 TO 10 I N 9 0 0 0 REM * b i 9 * 
K R N D * 3 P A P E R 7 - R N D + 3 
8 8 2 0 I N P U T " L E T T E R " ; h % LET 2 = 
3 * ( - 3 2 + C O D E h S ' 
3 8 2 5 GO SUB 94-00 
8 8 3 0 GO SUB 9 5 0 0 
384 .0 GO SUB 9 6 O 0 

3 8 5 0 F O P e =0 TO 2 1 STEP 2 P R I N T 
RT e -0 . • •Rf t f t f t f tRRft f tRf i f t f iRRRf iRRRRftR 

RRR f t f i f t f t f t f t " ; RT 1 + e , 0 , " B B E B E B B E B B B 
B B B B B B B B B B B B B B 8 B B B B B B " 
8 8 B 0 NEXT e I F h $ = " " THEM GO T 
0 5 0 0 0 
3 3 7 0 NEXT 9 
3 8 3 0 GO TO 5 0 0 0 

9 4 0 0 FOP f = 1 TO 7 STEF 2 POh E 5 
5 3 6 8 + f . 0 POKE 6 5 3 6 8 + 8 + f , 0 NEXT 

f RETURN PEM S t r i p e G r a p h i c 

3 5 0 0 FOR f =0 TO - COKE > 6 5 3 6 8 + 2 
* f ) , 2 5 5 - P E E K ' 1 5 6 1 5 • • - 2 NEXT f 

RETURN PEM g e t a I P h a - n u n t e r : c 

' 9 5 0 0 FOR f = 0 TO 7 POKE ( 6 5 3 6 9 + 2 
* f ) , 0 . 5 + R E E H i 1 5 5 1 6 + f +Z > ME-T f 

RETURN PEM h a l f i n f i l l 

Dominoes 
J Ireland, 
Canterbury, 
Kent. 

D O M I N O E S NEEDS a m i n i m u m 8 K expans ion . 

There are three variations on the game against 

the computer. All instructions are included 

with the game. 

There are three versions. Block, Draw and 

Bergen. Each version has slightly different 

rules for scoring. In Block, or Draw you lose 

points for what is in your hand at the end. In 

Bergen you gain points for matching ends of 

chains. 

REAllY.

10 M f l M f . T P 0 » E 3 6 « 7 ? , 2 5
2 0 DIHfV. 24 J • 1 • <-Y 2 0 - 1 CfC.-»,
30 l<l*'«MM«Mar Ctla" • cn*a.t*<x**CL«4CLi*ci.f t i l W'CL 

W F T ^ M E G - F R « P I » I U - I I I W 
5 U C L . O O M . L L - O H . « O F * K I I D ' O >T>»o N — I I 2 - » I 

iFMOr»CNi40 
« W N R - I W I R . - H M M I I I T W . " - P R I N T m i m i c » » * . W I H T - O T I I H I I R C ^ T M -
tpe FRiHT'eeeeeewetU'-i «•«>*• 
90 OCIAI !FMl<-|"i»U>*3"THfc>IW 
1 0 0 0 » V B L P R I H T - * » L T N S R W C 1 I E W 5 < V M -
IIOOETAB IFH4--V-THEH2410 
120 IFABO'trlttmiO 
I TO PRH|T-,T 
HO or- 30«<0-P-MMS*-.0-2>-15*<0»3> PT--6»<0»3>-7««K3> CT-PT 
150 IFNOIHEM/O 
It'O »«,•! L-l FCRA-0106 FORB-AIOS »C.'C-0>-A Afc<C 1 )"8 CC*l NEXT*.A 
169 win i n H u n i i TILESO 
170 F0R3-2OTO28TEP-J 
180 l«|M1<RH0<l '•<J"1>>«1 A-*«l.0> B-AXfJ,l> 
t»o Axd.exttKJ.O' Rxu<i>"*c>;<J.I> R*<J-O.>«A ( « - M » B 
200 next* 
210 J-28 FORI-lTOPT PX< 1 -0 '-AX*i.Ot PX< 1. P-HK< J. 11 J-J-l 
220 CX< 1.8>»*C« J.8> -CX< 1 • I'*«X<J. I > 1=7-1 'CXTI B*«J 
230 IF0=3T>«M3*> 
240 iK-2i**f**rmr-.7*TH»<9>-tt»'»*r OOTO2£J 
. 1 0 « U H T ' . T T M ' 8 ) " J B B L D C » ' * 
« 0 IFDOTHEN** 
270 PRINT * M M . ' LL WWW 10 SIMR1* FORl-lrO200O l«Xl 
280 n*lMI'ttiD<I>«2V>M 

B»1NT<RHB<1>*2»>'1 IFA-«T>«N250 
300 PRINT PRIMT'1 CfttW H - H - « H . 0 / - , 1 ) 
>10 PRINT PR|M»"lW D*£W ft'AX<B 0>". *AX<B. I) PRINT 
/20 1»«"«ft.0)•«.';• A. I > J-AX<B-0>*AX<8.I> 1F1QJTHEK340 
330 PRIHT-ME LL HAVE to FO»I-ITO30OO NEXT PR 1 NT - nn*T OOTO2S0 
340 lFI>JIICM>RlNT"t LL START* WT-2 OOSUB600 GCS08630 OOTO1330 
"Ad P W I H T - Y C J ?r»*rr- wr-1 OOSiiKMH OOSUB650 00SUB?70 'XIT0670 

760 PWIHT" CKK'»M«*»r i 
370 lFDO-ltKJa-flNT -VOU 5IWT." UT-1 OOSUB600 WWUteiO OOSUBrT'O OOTO6T 
»0 WIMT-1 5»tmT.- MT»2 009UWW 0OSWB6-30 OOTO 1^30 
3^0 P«|HT-.T»Mt-(J)"JBHtPOtt)-
40* Willi cat.t»<jr POUBU 51HRIS* PttlMT FOKI"lTO20ee NEXT 
110 t».' fORI-UCFT Hf/.u 0) I. I > 
'iO IF8-I«l»ir«<CI»€HC-« Pl-I 
30 NEXT I 

4e P«.* FOK!»lTQCf H«C-:< 1 0> »«CZ< t . t ) 

»C;<ti «.*O I F C - M T I P R - M « M « T N R * N O U ? J T \ . I I N P L H V WE L L srn*R H O H I M " 
4S0 IFC-^ai'-.THEHFOPHlTOieOC) IOCT 0QT0130 

W O T K P - 7 ! • « • « > « 1 M T " I M M V E L O L O F W 0 0 » 0 3 2 0 
9 > U P H 1 M T - 1 R M T * C 5 C « C I . 0 , " . " C « C T . 1 
520 F*1N1 HHVE THE L O K S I DOUBLE - THfPX<Pt 0>-.-PX<P» 1' 

P«l1il-»rtX> Wi-1 F-F-l »-« FOK1MT03000 L « X T 
>1© OOtOWOO 0(KUk«30 OOSOBWVJ OOTOfc/O 

M«VE MO DOUBLE' ooTcnTe 
PR1MT-M3U HHVE TMTVJivFl. 0>*. 'WUPX • 1> 

ISO PPIMl-m HW/t rut LOWEST DOUBLE - l^"C3{tCl .0>-. *CJi<C 1 -1 > 
WO PRINT «1 LL bTHPT.- UT-i: F-CL B»CX<F 0> t«fl FOR1-ITO30OO NEXT 
WO 0O5>̂ MOO OOWJBt.50 It-B MWUB1J50 LO-1 OOTCCOW 
:,?? vtft •»,:ET 'if PLRVING Hkt"*» 
too FORI-! 103000 NEXT PKIMT'.T .̂ -FL-10 FXrE>.S»6 P0KEX*21'M 
«,10 POMY.X Ft»£v.l0 ?6 P0»Ev*21 3« fCXTv 
^20 fPIN» » : IT J< O'M SCOSt »MI TILES 
630 H>U«* S- • I » I ' I W ( . ' rtltiM*D- OSOBU.-O 
C4t< F T 

OOO O O & U B L I W P E T U R N 
6 7 0 I L - 0 K . - 0 1 F 1 4 T - 2 T M E N 1 5 3 0 
fc"? (-'EN •WLK1EP & TURN** 
680 FT>tEl*: 0 PRINTlUIPI IFL-i IC -̂ 0"»H»tI>BV»i 0»"0«-»^<5' BV=W£l = 1 »T»CII*00 
< «o PR 1111 c* X W N M «>rorio 
•00 PRtMT »®«IX» ' 
rio OtTrtl IFhi -P-MT.DMl • t ' W M O ' i 'TMEN/JO 
'20 1FHI •P'TMCIt/90 
730 ooimrro iFRT-oi^tutwo 
•in outix/o 

rw IFHB»*DTMEII1040 
L<oroi 110 

. 70 * (tlllllltll I LMNlK̂  
780 OETftl IFftl :-©"0»WU;'"6"TNDI7SO 
730 l-RJNTrti 
800 CCTH ll U "( "HCIPUO 
tlO RR1NTH M. n. Ml »hVRL-ri 
820 FORf-MC*' C *K.'f 0 ' 1>*P%<> .1 ' IF • «. •tHi'Ul'-l CtM -t*BtM»N .'IMElWO 
fr.O llE.STI FRlNlDlBWVOU PON ' 11" rORl«|IQ2000 NL T 1F85-0THEM770 
b40 RET On 

1F ,S-01KK»5U»I230 COIOIOIO 
• I T O I M < - : L . F < « ' C * - > J M « O L O R » « D P T I C N W O 
8 7 0 P R I I I I B I I O J ' T H H T WJRI ! M H T C H • * F C R ( > I R O I 0 0 0 I R T RETUFN 
STSO I F • M - B O • D L - C O M Q B . I T » « N S > 6 0 
830 IF0-3NNT ROORLD»Mnoa.-DPT»CNl'iO 
3 0 0 I F • « . I « . « R O I • » ' O R ' B » O L « N B « » W T K C H S 2 0 
? 1 0 O O I U ? F T O 
?20 PRINlplll'i m MHICN E'<t> L W 
?30 OETHI lFrtJO-L H>iaH»C»*R"TME»<»Jw 
S»40 J F H I - I ' M W I O * B » P I » I * • RI T - :>L • : : L • C O T 0 9 9 0 
« o ««-p4. t>*r* ^-C4-c-DR' r--r» <*:r-c* D»D»" ooioiuw 
?60 IFM-K.IK.'1/A' 
?7e :tM-> i h f i j .w 
9 S 0 C « H H « L F - ' J F H S P F T M E M T O O O 
?90 C0SUBI270 GOTOlOlO 
1080 00sutl390 
1010 PT-PT-l FORJ-FTOPT P7.< J.O^-P'.' /•: O - PX< J> I . 1 > MEXTJ 
1 0 ; 0 C 0 S U 8 2 0 - 0 I F L D O T R D T M E H P S - F - S ' 1 

1030 0 O S L T 1 1 7 0 O O S O B I 2 O O S0»5P*1 MT«2=RETVIRN
1040 l F ! r v - 0 T M E M P R ] N T D l « M - M O TILE^ IN " F O R I " I T 0 3 0 W f C X T 0OT(Je«O
: 0 V ) l F O - j « H 3 B E " l T M E t + - « I N I D H D f ' V O U C * H CH.V ONCE* F O * I » 1 T 0 3 0 W NE- T O O T O 6 8
0 
1060 IF©*1THEMPP1NTJ|}»III-M0 PRRM IN TNIS O W E . " F C R 1 - 1 T 0 3 0 0 B f* r O O T W r O
10r0 l F 0 v 2 f M 0 B V s 2 T H E N P R I N T 0 1 IPI"THE v W P IS F R 0 2 D I . - F O f I « 1 T 0 : - W 0 ic-T Q 0 T 0 6 3 0
loeo U * I P T « f l » l P2<PT.e.>«4*«*V.0> R X < R T . | > * « K < I V . I) BV-ri'-l
80?0 l l-IC K 2 " D R
1100 O O S U l l l T V 0 0 5 0 B 1 2 0 0 C C T 0 6 8 0
1110 lF'O-2»»JDbV>2)OR«>-.s»»<l>>V>OMHCBE-0>T»CH113O
1120 O O T O l 1 4 0
1130 P « l H T D l » & » " V O U N03T M M M I " F 0 R 1 - 1 T 0 I 0 0 0 K X T OOTO6OO 
1140 J F O ' W D B V i ' O T H E M J 160
11 SO Prt-PM.l IFF-8-2TMEiO«e 
1160 K l O L K S - S R N T « 2 O O T 0 6 7 0
IITO P R I N T ' W O . I PRINT" W B I - P S

1180 PRINT « W S T C < 4 > C S P R I N T «»flI $PC(10>PI PRINT «0Or':*-;<14/CT P R I N T W W ' ^ P C - 1 3

1 15*0 R E T U R N

IIT* Rtri • • D I S P L A Y P L A Y E R ' S JIUl.«»
1200 P R INT W W C1 !• W < O T J - T X F - P R I N T - « D O P t x : U ^ - 1 F P T - 0 T M E J « T V R H
1210 FORI«OIORT- 1
1.20 J«-23»<I>7flHDKl3>-44*<;I?18-' P O I X T P * l * 2 * J . r << 1*1 0 " 1 / 6 P W E T P « l » ^ ' T « C O 0
1230 P W e T P * I « 2 * J * 2 2 . P X < I * l . l > * i r « POR.ETP*!«2»J»22*CO.O (CXTI
1240 R E T U R N
1243 P E N ••PUT TILE ON LEF T QF CM«II(»«
1250 P A * 0 L D - O IFA-8THEML0-1
1260 IFLLTKfNl K50
1270 IFPEEl 'FV - 9 6 T H E N L L - 1 0»3T0I340
1280 P0»:EPL A » 1 7 6 P0KE»T.*C0/CL IFfl-BT»«MP0»EFL-22 8»I76 P T > E P L - 2 2 » C 0 CL O O T O l j l O
12?0 S I P E E K . : F L » I L ? - ? 6 T » < » « ^ W L . i - 2 B * 1 7 6 P t > 1 P L » 2 2 » C O . C L PL«PL*44 L L - 2 0 0 T O 1 7 2 O
1300 PL'PL*1L FX>:EPL-B*I7« F X » E » X » C O , C L
'1310 H.«PL*IL
1320 L L—6 4 C L « 0 >
1330 O L - B FtlLRTl
I P L » P L * 2 2 - I L

IFLL = 3 T ^ N 1 3 7 0
1360 P O » E P L . A » l 7 6 POlEPL»CO.CL F C K E P L * 2 2 B*176 P W E F L + 2 2 - » t " CL F L - P L * 4 4 U.-LL-1
0DT0I32O 
1370 IL--1L P L * P L * I L - 2 2 P W E P L .A*176 PO»tPL*CQ.CL PL=PL*1L P t > E P L B » 1 7 6 POt E P L * C
0' LL
1330 L L - 0 OOTOl 3 1 0
138? Pt" ••P'.'f TILE OH PIONT OF. CHAIN** 
1390 P A « 0 R l-0 1 F A - J T M O W - I
14TO irRLT»€N14*0 
1410 IFPEE> PR"-5»5THENPL»I 0 O T O 1 4 M J
1420 P 0 « E P R - A M 7 b P O K E P R * C O . C K i r f i . B T M E N F O E P R - 2 2 . f l 7 6 >X»-'EFR-22»CO CR W u i r . '
! 4 » «FPEE» •F**lR>=?6THt>rO»:£PR»i2.B.176 r<»'EF«*22»CO CR FP.PR.44 r; . COfOl460 
1440 P R - F P M R F ^ E P R . p . 1 7 6 F t > £ P R « C O CR
14S0 PR'PR* IR 
1460 CP=-64<CP-0«
1 4 7 0 R P - R R E U I W I 
1490 P R « P P » 2 2 - I P
14K0 I F R L « ? T M D U 5 1 0
I 5 W P O » E P R tV> LPR«LO-CF P » E P R « 2 2 B»I7<. Ft*EPR»- • O.CR P R . P R . 14 KL-iL«l
O O T O l 4 6 0
1310 JP*-1R F T - P R 4 I R - . V F W E F R . 0 . 1 7 6 P t » X F R « C O C R F R f P ' I P POTfRI T •' I ' T f
0 CP 
IKO RL-O G0rui4?i0 
1 W 9 PEW ••CCWUTER'S TI>T<«» 
13:«0 F R I N T - B " I F S D T N D I 1 5 7 0
1510 }-0 FCFF = lTr«CT A=C.'F o- B=c::<f 1? 
ir-w IFA.b mcHJ-A** i-f 
1560 IK r (K3J(I,0» B«c:.'l It »•! D L » N W>.'.T2-M0 O O V . W U S W '.0"
1570 F O R I ' O T i * LPJi-.l - 0 IC :T F C « J - 1 T 0 C T F O R I - O T O C C P X < I > - C K . P "Cr. J 0 " t • CS-
) .P»1 • 
I 5 W N E X T »CXT
1590 IF0'.30RtP^3THE»H680 

00 F O P F - 1 T O C T A-C::<F.O/ »=c:;<r.i •
IvlO 1F'«: D L O P K J D P < A N I I < A O I X O R B < - t'L T T C N I M O
1620 3-<H^rLAN:'PII'*2«<H=lPF4'W.D>.3»'E»X««)PD».4» C - D P H N S L D
1630 1F3THETON3&0T01370 1S?0 130^ 
1640 I F B » K . W C B = D P T H £ l ( J 3 r O
5 6 5 0 l F B » C R A N D 8 « W . T H E N i e S 0
!660 »« :T
1670 lF|f^;0H'IDCT>PTTHE»1320
1680 F C R F - I T O C T H . D F 0 ) 8 - C S < F . l >
16?0 I F 0 » 3 A N D A " I T H B N 1 7 4 0
S7P0 lFA*DRANO<B«i:iOR8«K2>T>CNia80 
17J0 IFA-DLMHD- B-l<lORt-f 2 > T H E N J 8 7 0
1 720 lFB»DLftHlHA-i:iORA-^2)THENl8:«9
1730 IFB»DRf»iI>'fi»KJCWW.2>THENlOQO
1740 ICXT
1730 F 0 P | = 4 T 0 1 S I E P - 1 F O F T - l T O C T A < ^ < F , 0 > W X ( F - 1
1760 I F O » 3 A N D A a 8 T » C N l 7 S 0
1770 I F ' A » D L O R « - r P > » O C F ? ; ' » » I T H E N 1 8 7 0
17S0 l F < » > D L 0 P B * B R ' f l N 0 C K C < A » l T M e N 1 9 M
1730 K X T NEXT
1600 3"0 FORF-JTOCT A « C I < F . O > f " C X < F . p
1810 | F 0 - 3 " N B N - B T K M 1 8 4 0
182« IF<H«BLfiNDB»CR>0R<A»8RAlirB"tLJTHE" 1870
183C I F A » B > J P H P < A - O L O R N » S R O P B - C L O P B - D R ^ T H E n ; » « . B I»F
1840 NEX T I F ; T K t « * C « i . O > B K X < I - P F»I 0 C T 0 1 8 7 0
IS30 F O R F " l T C C T - A " C X < F . e > K X < F , 1)
1860 IFO=3PNr«=Bfl»(DCT<PT.3ANrSY>OTHEU13lO 
1870 IFA-DLT»€N0CSOB2O4O 0 0 a j » l 2 3 0 0 0 * 0 2 0 0 0
1 8 W 1 F H - C R T M E M 0 0 S U B 2 0 40 -X>Sl(B13?0 0 ? T 0 2 ? « J
18?0 I F B « C L T » « H O O S U B 2 0 40 I f l - B B-I 0 0 5 V B 1 2 5 0 GOTOiOCO 
l>00 I F B - D R T M E M O O S U B 2 0 40 * - B B-l G 0 S U B 1 3 3 0 0 O T 0 2 O O O
1310 I C X T F j
!320 I F < & - 3 A N D B E - P O R O * I O A < 0 * 2 A N D B V » 2 > C I R K - O T H E » : 3 6 0
l>30 PRINTD1 till "*W. 'LL TO DRfiU. " F O R I - 1 T 0 2 0 0 0 I'EXT
1340 2E*1 C T " C T » 1 CX(CT.O>»A:'.<BV.0.' C5C<CT, 1 >«AX<?v J) BY»BY-l
1330 C 0 3 U B U 7 0 O O T O 1 3 7 0
1360 P R I M T B I B D C W U . MAYE TO K N O C K . " F W I - I T O 3 O O 0 HEXT
t370 1 F 0 « 3 R N B 8 V 3 0 T H E N I 3 9 0

(continued on next page) 
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(continued from previous page) 

1980 
JW« 
2900 
2010 
2020 
2030 
*O40 

2060 
2070 
20 79 
2080 
2 0 W 
2100 
2110 
2120 
2130 
2140 
2130 
2160 
21.-0 
2200 
2158 
:i?e 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
22/0 
22% 0 
2230 
2300 
2310 
2320 
2330 
2340 
2">'W 

PH-PH'I IFPf*»2THEK20W 
Ml«J QOT0C70 
CT-CT-I «0RJ"FT0CT CX' J,0>-C£< J"1.0"1 «< J. » >-C:< 7*1 1) ?* • TJ 
IFSK-Ofl»00»3WiIiDl.-WTK»<S-CS"2 0OSUB2OV! |FL«*RI>T»CNCS<S4J 
OOSUBlirO SD-SD*1 M1-S IFCT-0'M*N2000 
G0T0670 
PRINTDIIDII IL PLfW lHe-«-."» FORI-ltOjOOO >CXT RITURN 
PRINID1IDI :FLDOKRDT*»*'RlMr*TPlPLE OOTO207O 
PRINT'DOUBLE HERDEP." 
FOR1-H02000 IIEXT RETURN 
RE* aaCHS or HAMDM 
FORl-ITOIOOO MEXT PRINT'71 
0OSUH62O OOSUB 1200 PRINT"* 
IRO-3IHUC170 
OOT"M3.*e P*IMTW"Y0U H»Vt"R'5R0TS" PRINT'I ^ . f r '-Fn i " B 
IFfKST»CHRftINT"VOU MIN HAND" CO-1 0OTO2I3O 
irrDtnCHPNINT"! HIM !•« *»<D* tO-2 ooiorico 
PMMI'd OMMi HHfiO." DO-O Q0T0230Q 
PS-PS*»-« OOT022VW 
•;S=CS*R-1 GOT02200 
PRINT** 1FPT»0TIWRIMT-V0V oer 0T« POINT FOR GOT HO OUT" PS-PSM DC'I OOTO 

lFCT*OTHenRPlMfI Gtl »€ POINT FOR 001 »*> OUT* DC*2 Ci'CS"! 00t0120«< 
PfIMT-Cl© Of MfWlO. ' M>»f 
C<c*JH170 IFPS •CSCSCSCC-TT)€II2240 
I'DO'lTtCMZSM 
irtK>«0Tl«?*l-"|" COT02320 
0OT023I0 
irPS-0T7KiC2SO 
|P»G»2T»«N23eO 
irno-«JT»€»W>-YO« 00102220 
G0T02C10 
rOPI-JTC-.fW NEXT (.01040 
HI -*IVT I- C0T02320 
•it--no vo»r 00T02J20 
Ml 
tFp>»csiMtnpp:iiTi)»-nB»tn»OT. swmti OHT*..- ooioi^io 
H»:ilT5» OTOTWl »|- Milt TX VWtE. -
PRINT P»I»I• j m t w RETURN.-
ner«» ir«ioo*«<n>T»«K23V> 

, j t O P"J»I 
' FT" ••CfiLCUL»«ft. »r>. 0T SPOTS IN E9CN Fl*VEP"S M»l!>»» 

2370 « 0 f-0 1FH VIME 
2!;80 FCRl-lTOPI rt»R*R5C< I 1 I .' MEITJ 
2J?0 IFCT=OTHEHPETI(RN 
<.-400 FQRJ-tTOCT S-B«c:v< l.o ><:.< 1.1) NEXT! RETURN 
.410 PRlNf-.Ti TMf Of*% V DOMINOES IS "l«vtD Ml TH « PCCI OF 29 DOUR.E-ENEED-
24..0 WtlHTTILES M1TM PIF : OP '.POT «T EACH END WWII TO 6. PLRVT*? « " 
2430 PRINT'DEALT < UP TILES EMCM. KPENSINO ON MMJCM GPME tS KING 

PRINT"PLftVED TK FtWtNDCR 001 NO INTO R POOL CMLLEP T»« VNR®.-
Z*V3 PRINT- TILES RRE FI.R.-ED TO EHfcCR END OT « CHR1N I.IMTIL 0»< PVWvtP 
24 OO PRINT "USED NIL MIS TILES OP MFllKR PU*VtP CAN OP. " 
2470 OOS>.'R2.'lO 
24SO Wl0OOTO24?e.2530 «T600 

PT»l>n- IN BLOC* OP«E PLK.tRSnRE PEflUT ? TILEi E«CMW«D TMI I M IS PLHvtD' 
2500 PPINTMO 50 POINTS. * PRINT- THE PLffrtP Ml TM -ME MIOCST DCJFLE «THPTS" 
25MJ PRIIIT-hNp Ft/h-S THAT TILE. THERE IS HO FROM '•« WRD." 
n ro 0OT0267C 
2330 PRINT" IN Î HM OMC «RE KHLl T TILES E«CHW«P T»C 0 I S Pl*»tD* 
.-̂ 40 PR'tTT-rO 100 POINTS. * PRINT- PLHVERS TILES FRQH THE MO TO" 
2990 PPiriT-CCCIOE MHO STARTS. THE PL«VER MI TM THE MIO»«ST MJfTKR OP* 
.T« PRUH-SPOTS STARTINO WO PLHV1N0 TILE. ' 
2570 KIMV IF LPMBtC TO PLWV. TMERLHVEP ŴST FROT* Vf»P UNTIL «8LE." 

PRINT" TME L«?T 2 TILES IN THE VRRT W T fcE URfWI. • 
00102670 
PRINT- IN BEKOEN PLRVER5 PREDEflLT 6 TILES E«CH HT® I * OHTH is PL/r.tP 

2610 PRItlT TO 13 POINTS " PRINT THE PLHVEP WITH THE LOWEST D9UKE 5TRPTS 
2620 PRINT-HHP PLRYt THRT TILE. IF UNRH.E TO P L R V THE R I R V E ® MUST D R H U ••tOTI-
2630 PRINT "THE •/RRI). ir SI ILL TO Pt«V THEN PLflV TO MI5 OPP 
n e n . i 
2640 PRINT- POINTS ARE SCORED «V MBTCMINO (HK Of THE CHRIN RN EXTRR POJHT" 
2650 PRINT-BEIIIO SCORED IF 0»* END IS R DOUBLE." 

005»j»2710 OOTOI ZO 
2670 00SUB27I0 PRINT* POINTS HRE SCOREP NT END Of HBHD TV Tt̂  PvPTftR MlTH TX 
FElCST". 

PPINT-TOTHl zTQI? C»« MIS PEWINIK) TILES- SUBTPW. TI NO HIT ̂ POTS 
*€?0 PRim-FROfl MIS ORRtXNTS. THE RCIVMNKP KINO" 
.700 PRINT" fHE SCOPE FOR THRT HHt.D. " OCT=yF?7:o OOTOI * 
».*10 PRINT' I'EV TO C0NTIf#JE ' 
2720 OCTHI IFFII---THEM2720 
.730 PRINT' KtT'JMI 

PlHtr/. 

Sound 
experimenter 
Edward Upsdell, 
Thonex, 
Switzerland. 
THIS PROGRAM is for an Atari wi th at least 

32K o f memory. It aims to 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 1. 

T o use sound register 0 type 0, hit Return, 

type R E G , and hit Return . T h e rest is 

basically the same, Type in the number , hit 

Return , command , Return. Th is is used for 

the R E G , F R E , D I S , V O L commands . Next 

is the F R C command . It does not have to be 

preceded by a number . 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 I . register. T o change bit 

seven to one, type B7, Return . T o return it 

back to zero again, type B7, Return . These 

changes arc technical and give no indication 

on what the sound wil l be like. It is best to 

experiment. Enough to say that using BO 

through B4 turns on both sound channels 

associated with B7. 

T o hear the sound type in the register 

number , press Return , type in C H and hit 

Return again. It is possible is listen to all four 

channels at once. T o lurn off the sound type 

in OfTand hit Return. The sound must be off 

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 i s will show the numbers 

for all four channels. When 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 PD IS . Th is prints out the Poke 

statements for that sound. The SDIS 

command wil l not give you the full 

information. Again , when you went to use this 

sound, just copy the Poke statement into your 

program. 

Figure 1. 
A U D C T L (REG) ISTER 4 

9 B IT POLY:(B7):0 
c l o c k C h 0 w / l . 79 MHz:(B6):0 
c l o c k C h . 2 w / l . 79 MHz:(B5):0 

c l o c k C h .1 w/Ch.0:(B4):0 
c l o c k C h . 3 w/Ch.2:(B3):0 

c l o c k Ch.O w/Ch.2HiP: (B2) :0 
c l o c k Ch .1 w/Ch.3HiP: (B1) :0 

15 kHz:(B0):0 
S O U N D (REG) ISTER: 

( D I S ) T O R T I O N : 
( F R E ) Q U E N C Y : 

( V O L ) U M E : 
X: 
D: ? 
U S A B L E C O M M A N D S : 
R E G DIS F R E F R C V O L O F F C H SDIS 
PDIS 

LE MM I M I M t l M I I M t t l M t 
70 R€M «S0>.IND IMKNTEM 
25 PEM I BY I 

ftt'M I rpwapn UP50F.li t 
4<i MM I i 
VI MM t COPYRIGHT (Cl 1084 I 
M i M M M I M t t l t t l M M I t t t l 

PO DIM S<S.B>.INt(5rtl.Sf'«<SSt 
B*. SPS^* 
•:PFM T5 SPACES 
9fi FOR I-rt TO R:FOR l»ft TO 5sS<J. I)*0>NEXT J 
tNEKI I 
too Rf G-^kmi'IMc, •'M'Mt:» M.*5?'tfi:r M-VT.(«">:iim -
MOO 
to? CI 0*5^OOjCI 1*6000:VOl «6»OOSP0null)-62<»O:C 

SOOJ SI ART -6400-. M'G0IS-*»5O«>: WJif Z=6A00 
104 PPI S=6700: SO I S« A® •»: t DI S-69f»o 
100? GRAPHICS n:Pf»T r?>?, 1 
l>'08 PUS 111'IN Z.Oj*' "AUDTTI <PEO> ISTER *" 
IOIO POSITION 2,l:-> " 9 PIT KK.V-.I 
ft7>: • 
1020 POSITION 2.?:? "rlorl Ch.O 1. 79 MM.-: • 

|OV. POSII KIN 2.TJ-' "r loci Th.2 « / l . / 9 MM.-: < 
B5»s 
1040 POSITION 2.4:'' " cloc^ Ch.1 w/Ch.Oj < 
H4>:-
in^i POSITION 2.S:"* - clock Ch. ' w'Ch.2: < 
P'ls " 
l<̂ frO POSITION 2.6:'' "clocl Ch.O m/Ch.? NjP: < 
P?>:" 
1070 POSITION 2 . - c l o c l Ch.1 -/ fh . J M|P:( 

>: " 
U«<i POSITION 2.8:'' " 15 kHz: < 
poj j -
L R W I POSITION 2.9; - 1 SOUND ' M G I IrTER: * 

1100 POSITION 2,10j-» - IOISI TORT lONi • 
1110 POSITION 2,11:? " (FPflOUENCY:-
I120 POSITION 2,12:° " FORCE OUTPUT:" 
1126 POSITION 2,13«? " iVOCHjrC:-
1128 POSITION 2,14:*» "K:-
IISO POSII ION 2, I 5 » " 0 : " 
1140 POSITION 2,16:" "USABtC COMMANDS:":POSI 
T ION 2, I7|"» -RE8 DIS FRF FRC V« OFF ("H POIS 
SDIS" 

15CK« GOSUP SIARI 
2000 RtM JUMP TABLE 
2008 FOP l i t- I TO 2 STEP O 
2010 POSITION i . l*»:Pr» I 75?.ntiN»UI INStPOl F 
/a2. I 

2020 TRAP 2040: A*VAL (IN6 >: IRAP 4<K«W« 
2030 POSITION 5.14:" A:G0SUP CIO 
2<i40 IF INS-"REG" THEN GOSUB PEG 
2042 IF IN* '"DIS* IMEN G05UB PIS 
?044 IF IN»="FM" THEN GOSUP FRfc 
?.>4f IF INf ="FRC" I HE N GUSUB ERC 
2f.48 IE INi '"OFF" I HEN GOSUB OFF 
?049 IF INS--CM" IMEN GOSUB CM 
2056 IF IN6 "Va- THEN GOSUB VOL 
2060 IF INS="B»" THEN S(4.7»- NOT 48(4.7)>:P 
OSIIION TO.l:"* S < 4,'/): GOSUB CCD 
2061 IF IN6.-B6" THFN S<4,6>= NOT <S(4.6»»:P 
OSIIION JO,2:0 S<4,fcl:GOSUB CCD 
2062 IF INS--B5" THENS(4,S»- NOT IS(4.5>»:P 
OS IT I ON JO.S:"* S(4,5U GOSUB CVD 
2<l6 IF 1N6 B4" THEN S(4,41« NOT (S<4,4tt :r 
OS IT ION V».4J? S < 4.41: GOSUB CtO 
2(»64 IF INi "BJ" IHFN S'4.:.»= NOT <S(4,*H:P 
OSITION JO.i :? S<4,J>:GOSUB CLO 

IF INS.-B2" THEN S<4.2»= NOT fS<4.?»»:P 
OSITION 30,6*? S'4.2•:GOSUB CLD 
2066 IF IN* Bl" IHEN S<4.I»= NOT <S«4.I»):P 

OSITION 30,7s? S<4,|I:GOSUB CLO 
2067 IF 1N*="B0" THEN S<4,0)= NOT (S«4.0»»:P 
OSITION 30,8:? S<4,0»:G0SUB CIO 
2070 IF 1N*-"PDIS" THEN GOSUB PDIS 
2072 IF INS-'SOIS" THFN GOSUP SDIS 
2980 IT FAIL•I TMFN GOSUB BUZZ 
?9R9 FAll »0 
2990 NEXT I U 
500O REM MG 

'5010 IF A<0 OR A>3 THEN FAIL-IsGOTO 5066 
5020 IF A>0 OR A<4 TVCN POSITION 21,9j? A 
50<0 C-A 
5O40 GOSUB REGOIS 
5088 GOSUB ClD:GOSUP CL* 
5090 RETURN 
5100 MM 
51IO IF AO OR A>14 THEN FAIL>I:60T0 5180 
5112 IF INT <A/2> -A/200 THEN FAIL=liGOTO 519 
O 
5120 IF A=0 THEN 01=0 
5121 IF A-2 THEN 01-32 
5122 IF A»4 THEN 01^64 
5123 IF A-6 T»«N 01-<>6 
5I?4 IF A"8 THEN 01-128 
5125 IF A-10 THEN 01-1M> 
5126 IF A-=I2 THEN 01 = 192 
5127 IF A-14 THEN Dl-224 
5130 POSITION 21,10:? A 
5140 S<C.l>-DI«S(C.5i-A 
5170 s<C,8> -A 
5180 GOSUB CI O: GOSUB CLX 
3190 W TURN 
5200 REM 
5210 IF A<0 OR A>255 THEN FAIl-I 
5218 POSITION 21.11:" " 
5220 POSITION 21.11:" A 
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5250 S(C,2>»A 6290 RETURN 6 / 0 5 GOSUB ED1S 
5280 GOSUB CLD:GOSUB CI X 6300 REM CH 6?10 POSITION 2 . 2 2 : ' ' - P O E 53768. 'sSUM 
5290 RETURN 6310 GOSUB POKAUP 6720 POSITION 20, IBJ"1 " P » E 53761. " i S ( 0 . ! > • 
5300 REN 6320 IF A=0 THEN POFE 5 3 7 6 1 . S ( 0 , I I * S ( 0 . 4» :P0 S 1 0 . 4 ) : POSIT ION 2 . 1 8 : ' ' "POKE 53760, - ; S ( 0 . 2 ) 
5310 IF A=0 THEN S ( 0 , 3 1 » NOT S ( 0 , J» • f 53760 .S (0 ,2> 6730 POSITION 2 0 , 1 9 : ? " H > E 53763, - i S O . i l * 
5320 i r ft-l THEN S ( 1 . 3 > - NOT S<1. > 6322 IF A ' l THEN POKE 5 3 7 6 3 . S U . 1 > * S ( 1 , 4) JPO S< 1.41 :POSITION 2 . I 9 ; - ' "PO»E 53762. " j S ( 1 . 2 > 
5330 IF A - 2 THEN S ( 2 , 3 > - NOT S<2.3 ) KE 5 3 7 6 2 . S ( l , 2 > 6740 POSITION 2 0 , 2 0 : ' ' "POKE 53765. " | 8 ( 2 , 1 > * 
5340 IT A=3 T»€N 5 ( 3 , 3 > - NOT S ( 3 . 3 l 6324 IF A=2 TICN POKE 53765 .S«2 . 1 ) •S<2 , 4) :P0 S(2,41-.POSITION 2 , 2 0 : ' "KIKE 53764, " ; S ' 2 , 7 > 
5350 POSITION 2 1 . 1 2 : ? S(C,3> KE 53764 .S (2 .2> • 6750 POSITION 2 0 , 2 1 : ' ' "POKE 53767, " ; S ( 3 , 1 ' • 
5380 GOSUB CID 6326 IF A=3 THEN POKF 53767.S<3. 1 > • •5(3. 41 :P0 S(3 .4> :POSITION 2 , 2 1 : - ' "PO»E 537^6 . - iS<?.,2> 
5390 RETUMi KE 5 3 7 6 6 , S ( 3 , 2 » 6780 GOSUP CLD 
5400 POKE 53761.Osc>o»T 5776! . .0 :P0KE ^ ' . 7 6 5 . 0 : 6380 GOSUR CL*:GOSUB CLP:WSUP REGOIS 6 / 9 0 RETURN 
M M 5 3 7 6 / . 0 R« TURN b»y> PEM 501 s 
S40O t«0,v. (|< 1- :£r S1 ART oS> jOSL.»< 101* 

N« f 6410 UK 1 I d 6 : f O S n i ( ) N 3 0 . l i " " » N f »T 1 6 8 i o POSITION 2 , 19* "SOUND 0 , ; S ( A , 2 > ; -
5910 POSH ION 5 . IS : ' * SP*< I .20» 6490 RETURN ; S ( 0 , 8 ) | " j S ( 0 , 4 > 
5990 RETURN 6500 REM REGDIS 6820 POSITION 2 .20J- ' "SOLIND I . " : S ( 1 , 2 1 : " 
6000 REM 6505 POSITION 21 ,121? " ; S < l , 8 > j " , - : S ( I , 4 » 
6010 POSITION 5 . I 4 : - 1 SP«< 1 . 2 1 » : A - 0 6506 POSITION 21 .121? S(C,3» 6830 POSITION 2 , 2 1 : ' ' "SOUND 2 , * | 8 ( 2 , 2 ) " 
6090 RETURN 6507 POSITION 21, l l : - > " ; S ( 2 , 8 ) ; " . - ; S ( 2 . 4 » 
6100 REM 6508 POSITION 2 1 . H i ? S<C.21 6840 POSITION 2 , 2 2 : ' ' "SOUND 3 . - | 8 ( 3 , 2 ) | " , • 
6110 IF A O Oft A 15 1»«N • AIL * 1:60T0 6180 6520 POSITION 2 1 . 1 0 : ' ' * 5 S ( 3 . 8 ) ; - , " j S ( 3 , 4 > 
6120 POSITION 2 1 , 1 3 i ? * 6521 POSITION 21 .10 6880 GOSUB CLD 
6122 POSITION 2 1 . 1 3 : 7 A 6522 IF S (C , I>»22 4 TfCN ? - 1 4 - 6 8 W RETURN 
6130 S(C,4»«A 6523 IF S(C.11=192 THEN ? - 1 2 " 6900 POSITION 2 . 1 8 : ' ' SP« 
6180 GOSUB CLD:GOSUB CLX 6524 IF S(C,11=160 THEN ? "10 " 6910 POSITION 2 , 1 9 ; SP« 
6190 RETURN 6525 IF S<C.11=128 THEN ? " 8 " 6920 POSITION 2 , 2 0 : ° SP* 
6200 REM 6526 IF S ( C , I 1 « 9 6 THEN ? " 6 - 6930 POSITION 2 ,21s " ' SPt 
6208 SUM-0 6527 IF S ( C . 1 1 - 6 4 THEN ? - 4 - 694- POSITION 2 , 2 2 : ? SP* 
6210 IF S ( 4 , 0 > " 1 IHEN SU1-SUM*1 6528 IF S<C.1> =32 THEN ? " 2 " 6950 RETURN 
6211 IF S ( 4 , l > 1 THEN SUM«SUM»2 6529 IF S ( C . D * 0 THEN ? " 6 " 9000 POSITION 2 ,18 : " * SP» 
6212 IF S ( 4 , 2 ) = l rHEN SUM*SUM*4 6530 POSITION 21 .13a? " 9010 POSITION 2 , 1 9 : ' ' SP» 
6213 IF S ( 4 . 3 ) = l tHEN SUM=SUM»8 6531 POSITION 21 .13s? S(C,4> 9020 POSITION 2 . 2 0 : ? SP» 
6214 IF S<4,4> •» 1 THEN SUM=SUH*16 6590 RETIJRN 9030 POSITION 2 , 2 1 : ? SP» 
6215 IF 5 ( 4 . 5 1 = 1 THEN SUM=SUM*32 6600 REM BUZZ 9040 POSITION 2 , 2 2 : ' ' SPt 
6716 IF S < 4 . 6 > 1 THEN SUM=SUM»64 6610 ? fHR*< 125) :REM CLEW SCREEN 9050 RETURN 
6217 IF S ( 4 . 7 ) - l THEN SUM=SUM*128 6690 RETURN 10000 END 
6220 POKE 53768,SUM 6700 REM PDIS 

Speedy commands 
Brian Allan, 
Scuntfield, 
County Down. 

HERE ARE two routines for the Dragon. One 

of them lets you enter 52 commands by 

pressing two keys. T h e second one lets you 

change the speed o f pr int ing. First, I will 

show you how to use the single-key entry 

routine. Enter the listing. Save this then run 

it. 

The routines arc now activated. T o use the 

single key entry option press the down arrow. 

The black cursor wil l change 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 

command 

EDIT 
press E. Edit should appear on the screen. 

You can put a l ine number after it. T o enter a 

command like Point press P then the down 

arrow then J—Point wil l appear on the • crecn. 

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 will sec 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 

E X E C 32252 

10 REM • » . » • • * * * * • * » • * > » * • 

20 REM * * ONE KEY ENTRY • * 

3 0 REM « * & PR INT SPEED * * 

40 REM • * M / C . ROUT INE . * * 

50 REM « * » * * • » * * * * • * • * • • • * * * 

60 REM » » B Y BR IAN A L L A N . * * 

70 R t M * • * * * • * * * - » # • * • * * * * * 

80 CLEAR " 0 0 , 3 2 2 2 4 

90 C L S 

100 P R I N T T A B ( 9 ) ; " K E Y W O R D & P R I N T " 

110 P R I N T TAB < 9 > ; " * • * » • » » * * * • » » # # " 

120 P R I N T ' p l e a s e w a i t . . . LOAD ING THE H E X . " 

130 PR I N T : P R I N T " L O C A T I O N S . " 

140 P R I N T : P R I N T " ' E X E C 3 2 2 2 5 ' - ROUT INES O N . ' i P R I N T " ' E 

XEC 3 2 2 5 2 - ROUTINES O F F . " 

150 P R I N T : P R I N T " PEEK <1022> * 2 5 6 * P E E K ( 1 0 2 3 ) I S THEPRINT 

D E L A Y . " 

l o 0 P R I N T : P R I N T "FOR KEYWORD - P R E S S THE DOWN ARROW 

THEN A ( S H I 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 A D = 3 2 2 2 5 TO 3 2 7 6 7 STEP 10 

180 C S ^ 0 

190 FOR Z«AD TO AD+9 

2 0 0 READ H * : H « V A L < M * H " + H S ) 

2 1 0 CS*CS+H 

2 2 0 POKE Z , H 

2 3 0 I F Z = 3 2 7 6 7 THEN 2 7 0 

2 4 0 NEXT Z 

2 5 0 READ C S £ J S S = V A L < " & H " • C S S > 

2 6 0 I F S S O r S THEN P R I N T : P R I NT "THERE I S AN ERROR IN L 

I NE" ; PEEI ( 4 9 ) *256+PEEI> ( 5 0 ) : END 

2~0 NEXT AD 

2 8 0 P P I N T : P R I N T : P R INT"ALL LOADED AND BOTH ROUTINES 

A C T I V A T E D . " 

2 9 0 P R I N T : P R INT 

3 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 ~ , 1 , 6 A , B 7 , 1 , 6 " * ,BE , 7 E , 451 

3 4 0 DATA 1 5 , B F , 1 , 6 B , 8 E , 7 E , 5 , B F , 1 , 6 8 , 3 7 ^ 

3 5 0 DATA 8 E , 0 , 0 , E F , 3 , F E , 3 9 , 8 6 , 3 9 , B 7 , 3 F D 

3 6 0 DATA 1 , o 7 , B 7 , 1 , 6 A , 3 9 , BF , 3 , F C , BE , 43F 

3 7 0 DATA 3 , F E , 3 0 , 1 , 3 0 , I F , 2 6 , F C , BE , 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 v D E , 5 6 F 

3 9 0 DATA B F , 3 , F 2 , 1 0 , B F t 3 , F 4 , F D , 3 , r 6 , 5 7 0 

4 0 0 OATA 8 6 , C 9 , 1 0 , 9 E , 8 8 , A 7 , A 4 , 7 F , 1 , 1 9 , 4 9 9 

4 10 DATA B l s 6 5 , D , 7 3 , 1 , 4 ® , 8 1 , 4 1 , 1 0 , 2 5 , 3 3 3 

4 2 0 DATA 0 , 8 A f 8 1 , 7 A , 1 0 , 2 2 , 0 , 8 4 , 8 1 , 5 B , 3 1 7 

4 3 0 DATA 2 5 , o , 8 1 , 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 , E 0 , 4 0 , 8 E , 7 E , D 2 , 5 F , 3 A A 

4 5 0 DATA B 7 , 3 , F 8 , 5 C , F 1 , 3 , F 8 , 2 7 , 8 , A 6 , 4 C F 

4 * 0 DATA 6 0 , 8 1 , 0 , 2 6 , F A , 2 0 , F 2 , B F , 3 , F 9 , 4 E E 

4 7 0 DATA j 0 , B E , 3 , F 2 , A 6 , 8 0 , 8 1 , 0 , 2 7 , 7 , 3 9 8 

4 9 0 DATA A 7 , A 0 , 7 C , 3 , F 7 , 2 0 f F 3 , 1 0 , B F , 3 , 4 A 2 

4O0 DATA P 2 , B E , - * , F 9 , 1 0 , 9 E , 8 8 , A 6 , 8 0 , 8 1 , 5 8 9 

5 0 0 DATA 0 , 2 7 , 3 6 , 8 1 , 4 0 , 2 2 , 2 , 8 B , 4 0 , A 7 , 2 B 4 

5 1 0 DATA A 0 , 1 0 , 8 C , 5 , F F , 2 2 , 2 , 2 0 , E A , 1 0 , 3 7 E 

5 2 0 DATA B F , 3 , F B , 1 0 , 8 E , 4 , 0 , E 6 , A 8 , 2 0 , 4 0 D 

5 3 0 DATA E 7 , A 0 , 1 0 , 8 C , 5 , E 0 , 2 5 , F 5 , C ^ , 6 0 , 5 4 8 

5 4 0 DATA E 7 , A 0 , 10 , 8C , 6 , 0 f 2 5 , F 8 , 1 0 , Bt. , 4 14 

5 5 0 DATA 3 , F B , 3 l , 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 D 

5 7 0 DATA 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 > , 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 , " 5 8 - , 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 , ' 4 E , 5 0 , 5 5 , 5 4 , 0 , 4 A , 4 F , 2 7 D 

6 2 0 DATA 5 9 , 5 3 , 5 4 , 4 6 , 2 8 , 0 , 4 3 , 4 9 , 5 2 , 4 3 , 2 9 4 

6 3 0 DATA 4 C , 4 5 , 2 8 , 0 , 4 C , 4 9 , 5 3 , 5 4 , 0 , 5 3 , 2 4 8 

->40 DAT A 4 F , 5 5 , 4 E , 4 4 , 0 , 5 4 , 4 8 , 4 5 , 4 E , 0 , 2 6 5 

(continued on next page) 
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(continued from previous page) 

4 F , 5 0 , 4 5 , 4 E 

0 , 4 4 , 5 2 , 4 1 , ! 

5 2 , 4 E , 0 , 5 3 , 

4 3 , 4 C , 4 F , 4 1 

6 5 0 D A T A 

e > 6 0 D A T A 

6 7 0 D A T A 

6 8 0 D A T A 

£ > 9 0 D A T A 

7 0 0 D A T A 

7 1 0 D A T A 

7 2 0 D A T A 

7 3 0 D A T A 

7 4 0 D A T A 

7 5 0 D A T A 

* i ^ ^ 

5 3 , 4 5 , J I , ._(_< 

4 C , 4 5 , 4 6 , 5 4 

0 , 5 0 , 4 F , 4 B , 

5 2 , 0 , 5 2 , 4 5 , 

5 2 , 0 , 4 4 , 4 1 , ! 

5 4 , 0 , 4 E , 4 5 , 

5 5 , 4 2 , 0 , 4 5 , 

, 0 , 5 0 , 4 D , 4 ^ , 4 4 , 4 5 , 2 A 7 

5 7 , 0 , 5 2 , 4 5 , 5 4 , 5 5 , 2 6 E 

4 3 , 5 2 , 4 5 , 4 5 , 4 E , 0 , 2 6 0 

, 4 4 , 0 , 4 3 , 4 C , 5 3 , 0 , 2 4 5 

, 0 , 5 3 , 5 4 , 4 5 , 5 0 , 0 , 2 5 0 

, 2 4 , 2 8 , 0 , 5 2 , 5 5 , 4 E , 2 6 C 

4 5 , 0 , 4 D , 4 F , 5 4 , 4 F , 2 6 E 

4 D , 0 , 4 3 , 4 F , 4 C , 4 F , 2 6 3 

5 4 , 4 1 , 0 , 4 5 , 4 ^ , 4 9 , 2 3 E 

5 8 , 5 ^ , 0 , 4 7 , 4 F , 5 3 , 2 7 C 

4 C , 5 3 , 4 5 , 0 , 4 9 , 4 E , 2 5 7 

7 6 0 D A T A 4 B , 4 5 , 5 * ? , 2 4 , 0 , 5 0 , 4 F , 4 9 T 4 E , 5 4 , 2 9 7 

^ 7 0 D A T A 2 8 , 0 , 5 0 , 4 I , 4 9 , 4 E , 5 4 , 2 8 , 0 , 4 C , 2 1 9 

7 R 0 D A T A 4 9 , 4 E , 4 5 , 0 , 4 I , 4 E , 4 4 , 0 , 5 4 , 4 1 , 2 4 4 

7 9 0 D A T A 4 2 , 2 8 , 0 , 4 3 , 4 C , 4 F , 5 3 , 4 5 , 0 , 5 0 , 2 3 0 

8 0 0 D A T A 4 3 , 4 F , 5 0 , 5 9 , 0 , 4 3 , 4 8 , 5 2 , 2 4 , 2 8 , 2 6 4 

8 1 0 D A T A 0 , 5 2 , 4 5 , 5 3 , 5 4 , 4 F , 5 2 , 4 5 , 0 , 5 3 , 2 ^ 7 

8 2 0 D A T A 5 4 , 5 2 , 4 9 , 4 E , 4 7 , 2 4 , 2 8 , 0 , 4 3 , 5 3 , 2 6 6 

8 3 0 D A T A 4 1 , 5 6 , 4 5 , 0 , 5 3 , 4 8 , 4 9 , 5 0 , 4 O , 0 , 2 5 9 

8 4 0 D A T A 5 2 , 4 5 , 5 3 , 4 5 , 5 4 , 2 8 , 0 , 5 2 , 4 9 , 4 7 , 2 8 D 

8 5 0 D A T A 4 8 * 5 4 , ~ 4 , 2 8 , 0 , 4 0 , 4 9 , 4 4 , 2 4 , 2 8 , 2 0 E 

9 6 0 D A T A C , 5 2 , 4 5 , 4 E , 5 5 , 4 0 , 0 , 5 0 , 4 5 , 4 5 , 2 6 1 

8 7 0 D A T A 4 B , 2 & , 0 , 7 3 

8 3 0 E N D 

Sideways dump 
M K Mostowyj, 
Bretton Estate, 
Peterborough. 

T H I S PROGRAM will produce a hard copy of 

any scrccn in any mode as long as the graphics 

origin is set to 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 codc. It 

is 202 bytes long and is located at &AAB3. 

Rather than having to use the Call statement 

to run the program, a new command is 

implemented via the resident system 

extention capability of the Amstrad. 

To enter the program type in the basic 

listing and run it. If all is well you will be 

given the chance to save the code to tape. 

To reload the code type: 

MEMORY &AAB2:LOAD"".&AAB3 

and press Return. Once loaded 

CALL &AAB3 

to log on the new command. I f you are using a 
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. 

10 MODE 1 

2 0 MEMORY & A A B2 

3 0 S U M = 0 R E S T O R E 1 7 0 

4 0 F O P N = & A A B 3 TO &AB7C 

5 0 R E A D X * 

6 0 POKE N , V A L < > 

7 0 SUM-nUM+VALC " V ' + X * > 

8 0 NEXT 

9 0 I F S U M O & 5 F R 8 THEN SOUND 1 , 2 5 4 . . 1 0 P R I N T C L S P R I N T " 

DRTR WRONG P L E A S E C H E C K " : E N D -

1 0 0 C L S P R I N T " D R T R L O R D E D C O R R E C T L Y " 

P R I N T P R I N T " P L E A S E I N S E R T T R P E F O P B Y T E S " 

P R I N T P R I N T " T H E N P R E S S ANY K E Y " 

I F I N K E V * = " " THEN 1 3 6 

C L S P R I N T " S A V I N G DUMP , B .• t A A B 3 .• &C A " 

S A V E " D U M P " • B ARB:? , &CA 

110 
1 2 0 

1 3 0 

1 4 0 

1 5 0 

1 6 0 

1 7 0 

I S O 

1 9 0 

2 0 0 

210 
220 
2 3 8 

2 4 9 

2 5 0 

260 
2 7 0 

280 
2 9 0 

END 

DATA 01 c 1 ? a .• 2 1 b d , a a , cd • d 1 . b e , c 9 , 0 0 , 0 0 0 0 

DATA c 3 • d 1 , ? a • 4 4 , 5 5 / 4 d , d 0 - 0 0 , 0 0 , 0 O • 0 0 , 0 0 . 0 0 

DATA t<9,21- 0 0 • 0 0 , 2 2 • c b , a a , 2 2 , c d , ? a • 0 1 • 0 0 • 0 0 

DATA 3 2 • d 0 , =» ? , 3 c • 3 2 , c f , a * • 0 6 • 0 7 • c 5 • e d , 5 b , c b 

DATA a * , c d , d f • b d , f e , 0 0 • 2 8 , 0 b , 3 a , c f . a a , 4 7 . 3 a 

DATA 3 2 , d O , a a , 3 a , c f , a a , a 7 , c b . 17• 3 2 c f • a a , 2 a 

DATA 2 2 , c b • a a • c 1 , 1 0 , d 3 , 3 e , l b , c d , 7 3 , a b , 3 e , 4 b 

DATA 3 * 0 0 • c d • 7 3 , a b 3 e , 0 1 , c d , 7 3 , ? b , 3 a , d O • a a 

DATA 2 a • c b , a a , 1 1 , 0 7 , 0 0 , a 7 . e d , 5 2 / 2 2 , c b , a a , c 1 

DATA 0 1 , 2 0 26 7 9 , f e , 9 1 2 0 2 1 , 3 e , 0 a , c d , 7 ? .?b 

DATA 1 3 • 0 7 , 0 0 , 1 9 , 2 2 , c b , a a , 7 c , f e , 0 2 , c 2 , d d • a a 

DATA c 2 • d d • a a , 3 e • O f • c d • 7 3 , a b , c 9 , e d , 4 3 • c d • a .a 

DATA c 5 4 7 . , c d , 2 b , b d , 7 8 , 3 0 , f a • c l • c 9 

• 0 0 

• 0 0 

, c 5 

, a a 

, d 0 

, c b 

, c d 

, c d 

, 0 3 

, 2 a 

• 7 d 

,<-3 

• c 6 , a.a 

. c d • 0 6 

• , 0 0 

• 2 a , c d 

• a a , 8 0 

• a a - 2 3 

, 7 3 , a b 

• 7 3 . * b 

, 7 8 , f e 

, c b a a 

f e , 8 4 

, e O • a a 

Listing 2. 

RRB3 01 Cl RR 21 BD RR CD D1
RABE' BC C9 00 00 00 00 CS AA
ARCS C3 D1 RR 44 55 4D DO 00
RRCB 00 00 00 00 00 00 CD 06
RRD3 B9 21 00 00 22 CB AA 22
flflDB CD RR 01 00 00 C5 3E 00
RRE3 32 D0 RR 3C 32 CF AA 06
RREB 07 C5 ED 5B CB RR 2A CD
RRF3 RR CD DF BD FE 00 0B 
RRFB 3R CF RR 47 3R D0 AA 30 
RB03 32 D0 RR 3R CF RR A7 CB
RB0B 17 32 CF RR 2R CB AA 23 
RBI 3 22 CB RR Cl 10 D3 3E IB
RB1B CD 73 RB 3E 4B CD 73 AB 
AB23 3E 00 CD 73 RB 3E 01 CD
RB2B 73 AB 3R D0 RR CD 73 AB
RB33 2R CB RR 11 07 00 A7 ED
RB3B 52 22 CB RR Cl 03 73 FE
RB43 01 20 26 79 FE 91 20 21
RB4B 3E 0R CD 7.3 RB 2A CB AA
RB53 11 07 00 19 22 CB AA 70 
RB5B FE 02 C2 DD RR 7D FE 34 
RB63 C2 DD HR 3E 0F CD 73 AB 
RB6B C9 ED 43 CD RR C3 E0 AA
RB73 C5 47 CD 2B BD 73 30 FA
RB7B Cl C9

Cf//™"1 
Wild West 
Anszar Zerfass, 
Lehrberg, 
West Germany. 
T H I S GAME uses the excellent Sprite routine 

by Robert Newman — Your Computer 

January, 1984, page 106 — to create smooth 

animated graphics in different colours. The 

programs will work on the 48K machine only. 

However, it may be changed for a 16K 

Spectrum by changing the Clear statement in 

line 10 to 

CLEAR 31199 

and by changing all Peek and Poke addresses 

except line 10. The new values for Peek, Poke 

and Rand USR statements can be calculated 

from the information in Newman's article. 

The main program. 
5 P 

- F L * 5 > - 0 C - E A P 
5 7 c f l ogp « BRIGHT O 

15 PRINT PT s 
c - - U I L C - E S T — " ™ 
N T S T O P T i E T O P S -

* ' l e "OP TO 2 5 BEEF . 0 0 5 » 
N E X T F L O P : ' O O C ' E ^ ^ 

zk __ c-r 2~u=C _ PU«».U 50 
c-00~ 

2 5 L E " H I s O C H I « H I L E " H 
I I S H I : H I : = C ^ : 

AO S'O s L ' E 5 0 0 
A S R R N D O M I Z E . 5 P € 5 l ~ c 
5 0 - E " 7 " i S a l N K E * I F * 5 £ 0 

' = 0 T H E N I F z - O P 1 5 = T H E 
N O Q - E 6 5 2 3 3 I - I P N C 1 5 = . =' 
O K E 5 5 = 0 " r 

5 1 I F ! < I 0 T U f i C - T l - E N I F P N C - . = f z 
T H E N _ E T = ! a o > - E 6 5 5 6 0 I c O 

P O f E 6 5 2 6 1 1 6 P O K E 6 5 2 6 " . 2 5 ? s 

O r E 6 5 2 6 5 , 0 P C - E 6 5 2 6 8 i 
5 2 I F S E E K 6 5 2 2 2 * 0 T H E N P O K E i 

5 2 1 c 2 - - A N D P N D . 5 c-OK E 6 5 2 c 
2~5 " 

= : 4 r F 1 5 = q T H E N I F N O T 5 = ~ ~ 
E N » 0 I - E 6 5 2 2 0 . 1 5 r c 0 - E 6 5 2 2 1 ' P 
E E - 6 5 2 0 1 - 6 P O - E 6 5 2 2 7 2 5 1 - C 
- E 6 5 2 2 5 1 L E T 5 = = 1 

5 6 I F H O T 5 C T H E N I F R N D . 1 
E ' l P O K E 6 5 2 4 . 5 = 2 P O K E 6 S 2 A 6 P E 
E K 6 5 2 1 6 ' - 6 P C " E 5 5 2 5 2 £ 5 - 1 P O * 
E 6 5 2 5 3 1 . - E T SC*1 

5 5 I F 5 P T H E N I F P E E r 5 5 2 3 0 * 0 
T H E N P O K E 6 5 2 3 6 0 P O K E 6 5 2 2 ? J 

P R I N " i r 2 1 - I N T C R E E K 6 5 2 : 1 f 
0 . - E " = P = 0 

5 $ I f 2 C T H E N re P E E ' 6 5 2 2 9 = 1 2 
" H E N 2-0 i U E ~ 0 * 
6 2 I F 5 C T H E N I F » E E ' 6 5 2 4 5 = 2 5 

2 T H E N P O K E 6 5 2 5 2 . 0 P O K E 6 5 2 5 i 
0 P R I N T a - 2.1-

3 1 ' L E " = 
I N T 
c = e 

• P E E K 6 5 2 4 6 s 

6 4 . I * 5 0 T H E N I F P E E f 6 5 2 5 A * 1 2 
= T H E N G C 5 U c ~ 5 -F 6 F T H E N C e 

P E E - 6 5 2 3 9 = 1 2 5 GO S U B 7 0 
6 5 l e C H I C H 2 1 0 = H I H i 1 r ~ 5 

N L E " C H U . C H l L E " H I 1 . H I 0 0 " 
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SOFTWARE f S k . 
7 4 0 * 1120 AND : H I = 3 OP H I = 3 

55 GO TO 50 
7 0 L E t ? P = C P OK E 5 5 2 3 5 0 P0>-

E 6 5 2 3 9 0 I c PEEK 6 5 2 3 0 5 2 RND 
PEEK 5 5 2 3 0 5 0 THEN GO TO 100 

7 1 I F PEEf- 6 5 2 3 0 1 3 2 AND PEEr 
55220 120 THEN POKE 6 5 2 6 3 . 0 LET 

'JAG =0 LET C- =15 L E T C X « 2 1 - I N T 
(PEEK 6 5 2 5 1 6 ' ^OR F = 5 TO 0 5T 

EP - i P R I N T M- C V . C Y ; INK 2+<F 
2 a INT < F / 2 ) CD AT C X * 1 , C Y " E e 

BEEP . 0 0 5 F NExT F P R I N T AT 
C« CY OT C X + l . C Y : " ' RT C 

X +2 .CY . RETURN 
72 LET C Y S I N T (PEE* 6 5 2 3 0 / 8 ' 

.ET CX = 2 1 - I N T « PEEK 6 5 8 3 1 / 8 ) PP 
If.T AT CX .C- INH 2 , FuASH 1 , 'A 

SEEP . 0 0 5 0 P R I N T AT C X . C , " 
RETURN 

75 L £ T 50 =0 POKE 6 5 2 5 3 . 0 POh 
E 6 5 2 5 - . 0 I p PEE1- 6524.5 195 AND 

PEEK 6 5 2 4 5 - 2 1 2 THEN GO TO 110 
76 I F PEEK 5 5 2 4 5 1 3 2 AND PEEK 

6 5 8 4 5 > 1 1 " THEN POKE 5 5 2 5 2 0 LET 
URG =0 LET C Y = 1 5 L £ T C X s 2 1 - l N T 

PEEK 5 5 2 5 1 3 •'OP F =5 TO 0 3T 
EP - 1 P R I N T A - 0 / . CY , INK 2 - -
2 « INT >W 2 C D " RT C X + 1 , C / , E p 

SEEP . 0 0 5 F NEXT * PP INT P"" 
CX C Y - 1 . • • PT C X * 1 , C « - 1 ; 

RT CX+2 .C -1 " RETURN 
— LET CX = 2 1 - I N T PEEK 6 5 2 4 6 c 

LE T : »XNT P'EE* 6 5 8 4 5 / 8 ) -E 
T C.-rC +'ATTB CX . CY) •* >58 ) P » I N 
" A " 0« CV I N ' 3 . P L A S H 1 ; " P " . 
EEE& . 0 0 5 , 0 P R I N T AT 0 / C Y - 1 , " 

RETURN 
100 FQC F a 0 TO 2 5 5 5TEP 5 BEEP 
. 0 1 F 10 OUT 2 5 4 F N E ' T F LE 

~ C H I = C M I • 1 GO SUB 150 
105 RETURN 
110 FOP F =255 - 0 o STEP -5 EEE 

p . 0 1 F 10 0 U " 8 5 4 . F N E ' T * _ 
E~ H I s H I • I GO ?UB 150 

115 RETURN 
150 LET 5 5 - M l T 5 . « " * S T P § C H I • 

-- UILC UE ST -- H I T S = ' +STRJ H I -
INPUT P R I N T 30 PAPER 5 

IN t 1 : S t RETURN 
160 I p C H I a 3 AND H I = 3 THEN L E " 

; s - — 50TH -wm£ SEEM • X: ED -
-- - GO TO 2 0 0 

170 I F C H I = I T HEN u.ET Pl.-«P|J-1 
wET 51= rCU HA'.'E SUP'vX EC 

130 I F H I =3 TftEN LET CU=CU*1 L 
ET s $ : /CL1 HAVE 5EEN K I L L E 

" = 0 0 RANDOMIZE . S P 5 5 1 5 5 P P I N T 
RT 4 . 0 BR IGHT I ; PPPEP 5 iNh 0 

S i 
2 1 0 L E T s * = S C O P E S L I M J O E 

* : T P « CU+' - YOU " • S T P f PiJ 
2 2 0 I p LEN : $ 32 THEN LET = j a = $ 

• " GO TO 2 2 0 • 
2 3 0 PP INT RT 2 0 0 PAPER " . INK 
1 . 5$ 
2 4 0 INPUT CR INT n o XHh O 
- n o t h e r gat»e . P ' e s s Y o r N) " 

BEEP . 5 - 1 2 
2 5 0 I F INKC r' $ a " V " THE1; CLS GO 
TO 6 7 0 
2 5 0 I P INKE $= n- THEN GO TO ? r 

2 7 0 :-; TO 2 5 0 
5 0 0 RANDOMIZE 'JSP 5 5 1 = 5 
5 0 5 BORDER 5 PAPER 6 INK 0 C 

L5 GO SUB 150 

5 1 0 r 0 P p = 6 5 2 0 3 TO 6 5 3 1 3 STEP 1 
5 P O f E F . O NEXT e 

5 1 5 PANDOHIZE PESTOPE 5 2 0 FO 
P F = 5 5 2 0 0 TC 5 5 2 7 4 PEAD G POKE 

F G UE <T F 
5 2 0 DRTfl 2 0 0 INT 4RND*140 + 2 5 , 0 
0 • LE1. 2 . 0 0 1 0 0 2 5 0 . 0 1 1 - 1 5 
530 : - T H =0 I N ' PND-140 > +25 0 

0 2 2 . 0 . 0 1 0 3 2 . 2 5 0 0 1 1 , 1 5 
5 4 0 OPTO I 3 S 0 - 3 0 1 0 0 2 5 4 0 
0 . 6 4 250 0 3 . 1 
5 5 0 DATA 5 2 . 0 4 . 0 1 . 0 0 . 2 5 4 0 0 
54 2 5 0 . 0 2 . 1 
5 5 0 DRTfl 0 . 0 . 0 1 4 . 2 0 . 2 5 5 . 0 . 0 

9 5 . 2 5 0 , 0 . 1 2 15 
5 7 0 LET SC = 0 _ET =P=0 LET yf lG 

= 0 
5 3 0 RANDOMIZE FOP F = l t q 4. e 

OP G=1 ~0 INT RND-6 )+6 PP INT A 
~ I N " "PND-22 INT ' RND+4) - (1 AN 
D F » l < * < 9 RND B =2 ' - ' 1 6 AND F=3 -

2 7 AND c =4 INK 4 . C H R * 1 4 4 * R 
ND . 5 - NEXT G NEXT F 

590 FOP p = 0 TO 2 1 PR INT e 5 
" F £ 5 ; INK l ; 

C R P E C 5 I N K 1 

IN 
NE 'T P 

£ 0 0 ~ E T P ' J 

500 EOPC'EP 1 CPCFC F TfJK 1 » 
R IGHT 1 CLS 

6 1 0 P R I N T ftT 1 7 BR IGHT 0 PAP 
EP 7 -- WILD ' .EST --

220 PP INT AT 3 0 . H e r e vou a r c 
i ? 3 1 n - a -one c o w b o y f i c i n 

•3 d e a t h u n d e ' t h e h o t s u n b u r n 
: n g cjown on t h e v i a e d e s e r t . 

The game Wild West allows one player to 

take part in a deadly gunfight. Full instruc-

tions are included in the program It is you 

against Slim Joey, who is controlled by the 

computer. Joey will be able to move faster 

than you — especially on the higher levels — 

so he's a really tough opponent. Some extra 

features are cacti spread all over the scenario 

— a desert — and a covered wagon which will 

appear at random and will explode if hit by a 

bullet. 

Type in the program carefully and save it 

on tape with 

SAVE "w i ld wes t " LINE 1 

Ixiad the 48K Sprite routine and save it 

immediately behind the main program with 

SAVE "spmov48k" CODE 64551.611 

Verify the recordings and try to run the 

program. Check all Pcck/Pokc/Rand USR 

statements and the sprite data hold in l«nes 

520-560 and 1050 1070 - graphics - if the 

game does not work properly. 

A lot of work may be saved by editing 

similar lines and changing the small 

differences — e.g. 70-72 and 75-77. 

Program structure. 
1-25 Set-up 

50-66 . Main loop 
70-72 Subrout ine: Player's bullet hit 
75-77 Subrout ine: Joey's bullet hit 

100-110 Subrout ine: Player/Joey hit 
150 Subrout ine: Print score table 
160-270 End of game 
500-600 Subrout ine: Set up screen and 

Poke init ial values for sprites 
800-900 Instruct ions and select ion of 

ski l l level 
1000 1070 Subrout ines: Set up user-

def ined graphics (1000-1030) 
and sprite graphics (1040 1070) 

8 9 » i n s t 
as-e i s 
t h e n e s t . " 

3 3 5 P R I N T 
:2 b u l l e t I -
U •: I bOy 

5 4 0 P P I N T 
1 ve 2 h i t s , 
e o n c e u o t y 
b u l l e t n a y 
n t x » e . 

5 S 0 GO SUB 
P 6 INK 0 " 
EY» 

O CLS 
S 6 0 P R I N T 

f e d w a g g o n s 
o n u s p o i n t s . 
40U . " 
. 3 70 P P I N T 

• e y s P Of L 
I t h e t r i a g e 

b i t f n J o e y , w h o s e n 
f e a r e d t h r o u g h o u t 

«e feoves f a s t e r , h 
' a s t e r - s o g o o d . 

" -0'.' W J H o n l y s u r v 
And y o u c a n n o t mov 
h a s b e e n h : t , h i s 
h 1 1 you s n t h e me a 

1 0 0 0 PP INT 0 0 PAPE 
PRESS ANY K 

EEEP 1 , - 1 0 PAUSE 

The c a c t i a n d c o v e 
w i l l g a m y o u n o t 
I t i s , »us t h i m o r 

" wove by p r e s s i n g 
up d O v n • a nd p u t 

r by p r e s s J ng key 0 

The machine code. 

p ^ e s s 
i € ' e 1 

- 1 2 
I F i s c - i 

Key 1 1 ' 
560 P P I N T AT 1 9 . 0 

-5 t o s e l e c t g a * e 
6 « h a >'d) " BEEP 1 

5 9 0 LET I f x I N K E Y l I F I » ; " l OP 
I » 6 " THEN GO TO 8 9 0 
9 0 0 LET LEUSUAL I * BRIGHT 0 G 

0 TO 30 

IO0O PESTORE 1 0 0 0 ^OP F sUSP H 
TO USP e PEAD G »OKE F . G 
NEXT F 

1 0 1 0 DATP 1 6 . 1 4 4 1 4 c , 1 4 5 . 2 4 2 . 1 5 . 
30 16 16 16 1 5 , 1 4 5 1 4 6 . 1 5 3 2 4 0 1 

'6 
1 0 2 0 DATR 2 1 " 9 . 5 , 3 7 . 2 1 . 1 0 8 , 4 4 
0 0 , 4 . 7 2 6 0 36 I 6 0 . 176 
1030 DATS 3 6 2 1 , 1 3 5 . 7 4 . 3 6 , 2 7 . - " 

173 164 1 6 8 1 7 6 . 3 3 . 2 5 2 , 1 2 6 . 1 9 2 
1 0 4 0 P QP e = 6 4 0 0 0 TO 5 4 0 5 4 PEAD 
G POKE p G NE •T F 
1 0 5 0 DATA ~ 0 , 1 5 . 1 2 3 . 5 . 0 . 9 , 0 . 5 . 0 

2 0 1 9 9 2 2 4 6 3 1 6 0 . 1 5 . 1 6 0 . 1 5 54 
. 1 5 123.- 1 8 3 . 5 0 . 5 . 0 . 1 1 0 . 0 0 2 
5 , 0 . 6 2 0 2 0 0 . 1 3 . 0 . 2 0 0 . 3 . 0 2 5 2 
9 6 . 1 9 1 . 123 190 0 . 9 4 . 0 6 2 0 . 6 0 . 0 
20 O 2 0 . 0 . 2 6 , 0 O . O . 2 2 4 
1 0 5 0 FC'P F = 6 4 0 9 6 TO 6 4 1 2 " PEAD 
G POKE F . G ; NEXT F RETURN 
10-0 C ATft 1 5 , 0 1 5 , 1 2 3 , 9 6 . 9 6 . 1 9 2 
4 8 1 9 2 , 4 3 . 1 9 2 . 4 3 . 1 9 2 . 4 3 , 1 9 2 43 1 
9 2 4 3 . 1 9 2 , 4 8 6 4 . 3 2 . 6 3 , 1 9 2 , 1 5 . 0 1 
5 9 144 . 2 5 5 2 4 0 1 2 3 , 1 6 
9 9 9 9 CL 5 P R I N T RT 1 0 . c '€• A . Z E 
R F P 5 5 1 9 3 4 

The hex loader. 

S30 P R I N T 
.p y o u -

NO o n e 
» 0 r e 

t h e r e 10 r. e 
on y o u r own 

10 
- 4 c - I 
l - 4 6 -

20 
30 
4 0 
50 
60 
70 
80 
90 

100 
n o 
1 2 0 
130 

T t 
1 40 
e r r o 
150 
160 

DEF FN h ( h J ) =16*1 CODE h $ ( l ) 
7 AND h j • I t > " 9 " » •+CODE h e < 2 
(7 AND h e ' 2 ' > " 9 ") 
I N P U T S t a r t s 
I N P U T " F i n i s h " . r 
FOR n *S TO t STEP 6 
LET t O t s O PP INT n , " 
INPUT h e P P I N T 
LET =0 
FOR t = l TO LEN h e STEP 2 
LET 2=FN h i h * > LET t 0 l = t 0 t 

POKE n ,Z 
LET h e = h e ' 3 TO ) LET x « x + l 
NEXT b 
P P I N T " = " , I N P U T t P R I N 

I F 10 t < 
r - t ry 
NEXT n 
PEM e n t e r 

t T H E N 
a g a i n " 

PR INT " i n p u t 
GO TO 5 0 

STOP t o S t o p 

5 4 5 5 1 
5 4 5 5 9 
5 4 5 5 7 
5 4 5 7 5 
5 4 5 5 2 
6 4 5 9 1 
545P<9 
5 4 6 0 7 
6 4 6 1 5 
6 4 6 2 3 
5 4 5 3 1 
6 4 6 2 9 
6 4 6 4 " 
6 4 6 5 5 
6 4 6 6 3 
6 4 6 7 1 
5 4 6 7 9 
6 4 6 5 7 
5 4 5 9 5 
6 4 7 0 3 
5 4 7 1 1 
5 4 7 1 9 
6 4 7 5 7 
6 4 7 3 5 
6 4 > 4 3 
5 4 7 5 1 
6 4 7 5 9 
6 4 7 6 7 
F 4 7 T C 

5 4 7 8 3 
5 4 7 9 1 
6 4 7 9 9 
6 4 8 0 7 
6 4 5 1 5 
6 4 3 2 2 
6 4 3 3 1 
6 4 3 3 9 
6 4 S 4 7 
5 4 5 5 5 
5 4 3 6 3 
5 4 3 7 1 
5 4 5 7 9 
5 4 5 6 7 
6 4 3 9 5 
6 4 9 0 2 
5 4 9 1 1 
5 4 9 1 9 
5 4 9 2 7 
5 4 9 3 5 
5 4 9 4 2 
5 4 9 5 1 
5 4 9 5 9 
6 4 9 5 7 
6 4 9 7 5 
6 4 9 6 3 
5 4 9 9 1 
5 4 9 9 9 
5 5 0 0 -
6 5 0 1 5 
5 5 0 2 3 
5 5 0 3 1 
5 5 0 3 9 
6 5 0 4 7 
5 5 0 5 5 
5 5 0 6 2 
A C 0 7 1 
6 5 0 7 9 
5 5 0 5 -
5 5 0 9 5 
5 5 1 0 2 
6 5 1 1 1 
5 5 1 1 9 

- c - 2 ~ 
S 5 1 3 5 
5 5 1 4 2 
6 5 1 5 1 
6 5 1 5 9 

2 A 9 4 F E 2 2 A 0 F E 3 R 6 B 
F E 3 2 9 D F E D D 4 6 0 E C 5 
3 A 9 D F E F E e r F 2 0 0 4 D D 
2 5 1 3 R F 3 R S R F E 3 2 9 C 
F E 2 A A 0 F E 5 6 2 3 5 E 2 3 
2 2 R 0 F £ E D 4 B 9 C « r E C C 
A R 2 2 3 2 9 9 F E 3 2 9 E F E 
2 F E 6 0 ~ 3 C 3 2 9 S F E 3 2 
9 F F E D D 6 6 1 2 3 2 9 C F E 
D D 3 8 1 0 0 0 C D 5 5 F C E D 
4 . B 9 C F E A F 3 2 9 9 F E 3 2 
9 P F E D D 3 6 1 1 0 3 C D A A 
2 2 4 . E C D C E F C 3 P 9 C F E 
C 5 0 3 3 2 9 C F E E D 4 B 9 C 
F E C D R A 2 2 3 A 9 E « r E 3 2 
9 B F E 3 A 9 F F E 3 8 9 A F E 
D D 3 6 0 F 0 0 4 E C D C 3 F C 
D D 3 5 1 3 C 1 1 0 6 1 C 9 4 E 
3 A 9 9 F E ^ E e 0 2 8 0 5 C e 
O 1 3 C 2 0 F 5 2 R 9 E f r E F E 
0 0 2 3 3 5 ^ 5 0 3 2 0 1 5 7 P 
D D C E 1 3 4 5 2 0 0 4 2 F P 1 

1 6 0 6 A 1 C 4 0 D F D 7 R B 1 
4 F F 3 7 1 C 9 C B 2 3 C B 1 2 
3 8 0 4 C B O 1 1 8 0 F D D C B 
1 8 4 6 2 8 0 7 C B 1 1 D C 0 D 
F D 1 6 0 2 C B 2 1 3 D 2 0 E 4 
3 A 9 R F E F 5 0 0 2 8 0 5 C E 
0 1 3 D 2 0 F B T 1 C 9 D D C B 
0 9 F E C 9 D D " 6 0 9 0 0 D D 
C B 0 2 - E 2 S 1 0 3 A A 3 F E 
F E 0 0 2 8 3 F D D B E O 0 2 8 
1 C 3 0 3 3 1 3 1 8 3 R 8 A F E 
D D S 6 0 D 3 2 9 E F E 3 A A 3 
F E D D 3 6 0 D F E F F 2 3 2 3 
D D B E 1 4 3 8 1 E D D C B 0 3 

7 E 2 0 0 8 3 A A 4 . F E F E A F 
3 0 4 0 C 9 3 A A 4 F E D D 9 5 
0 E 3 C F E 0 0 2 5 3 4 F E B 0 
3 O 3 0 C 9 D D C B Q 9 C 6 D D 
C B 0 5 4 6 2 0 D 3 A F D D C B 
0 2 7 E 2 O 0 5 3 E F F D D 9 6 
O D 3 2 A 3 C E D D C B 0 5 4 E 
2 0 0 6 P F 3 2 9 1 F E 1 8 B D 
2 A 5 C F E E D 4 4 3 2 5 C F 5 
1 8 B 3 D D C B 0 9 C 6 D D C E 
0 5 4 5 2 0 2 4 2 E A P D D C E 
0 3 7 E 2 3 O 5 3 E F F D D 3 6 
0 E 3 2 P 4 F E D D C B 0 5 4 E 
8 0 0 5 A F 3 2 9 1 F E C 9 3 A 
8 D F E E D 4 4 3 2 8 D F E C 9 
2 A A 4 F E F E 5 0 D 3C 5 5 0 
D D C E 0 3 " E 2 3 0 2 C 6 6 0 
3 2 P 4 F E C 9 2 1 B 0 F E 1 1 
0 F O O 0 5 O 3 C 5 D 5 E 5 E 5 
D D E 1 D D C B 0 8 4 6 2 0 0 E 
D D C 6 0 C F E E 1 D 1 C 1 1 9 
10ERC9DDC B0C " ? E 2 8 
2 B C D 5 D F E D D 3 6 1 8 0 1 
C D 2 7 F C D D C B 0 9 7 E 2 8 
3 A D D C B 0 6 4 6 2 0 0 4 D C 
3 6 0 7 0 0 3 P < 3 E , r E 3 2 9 6 
C E D D E 5 E 1 D 1 C 1 C 5 D 5 
EDE-018C8DC 3 5 O C 2 0 
C 3 D D 7 E 0 - F E 0 0 2 6 C 9 
F E F F 2 8 0 3 D D 3 5 O 7 C D 

, 5 D F E 3 A S A F E D D 8 8 0 2 
' 32A 3 F E 3 R S B F E D D 8 6 

0 3 3 2 P 4 F E D O 3 6 1 8 0 O 
r C D 2 7 P C C C 12e?C 2 A A 3 

F E 2 2 8 P F E 1 8 9 E 1 1 B A 
F E 0 1 O F 0 O D 5 D D E 1 E D 
5 0 C 9 F 3 F 5 C 5 D 5 E 5 D D 
E 5 C D D 3 F D D D E 1 E 1 D 1 
•2 1 F 1 C 3 3 8 C 0 3 E 0 9 E D 
4 7 E D 5 E C 9 3 E 3 E E D 5 6 
E C 4 " 2 9 0 O = 5 0 9 

= 1 

1 0 5 9 
1 2 1 7 
1 2 * 5 
? 0 4 
9 6 0 
1 3 7 5 
1 1 2 3 

1 2 4 6 
1 1 6 7 
1 1 6 7 
1 0 8 2 
1 2 4 3 
1 1 3 4 
1 1 3 3 
_ 3 8 
1020 
9 1 0 
9 6 " 
1 0 6 5 
5 3 0 
7 6 2 
9 5 2 

= 9 3 5 

= 5 9 4 
= 3 3 5 
s OA -

= 1 0 3 3 
= 9 6 9 
= c •se 

3 0 5 
5 30 
1 0 5 1 
1 2 0 5 
9 4 4 
1 0 " 1 
1 1 5 0 
3 5 0 
1 1 4 9 
1 1 2 5 
3 5 3 
9 8 7 
3 7 5 
1201 
1 2 5 5 

3 0 4 
3 4 6 
0 5 0 
9 2 0 
1 3 4 6 
1 4 0 0 
8 6 9 
1 1 4 9 
3 9 " 
9 9 ! 
1 3 4 2 
1 0 5 3 
3 9 5 
1 0 9 5 
7 6 " 
7 1 5 
1 7 4 1 
9 5 5 
1 0 4 4 
1 0 3 8 
1 1 5 4 
1 2 7 3 
7 7 0 
1 1 7 7 
1 0 1 7 
1 1 5 5 
1 7 2 5 
1 7 7 8 
9 9 3 
1 0 5 0 
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Graphics 7 
Paintbox 

SOFTWARE m . 
Christopher Jones, 
Heme Bay, 
Kent. 

THIS PROGRAM allows the user to draw a 

picture on a Graphics screen. These pictures 

may be stored on cassette for retrieval at a 

later time, so that finished pictures may be 

viewed again and again or unfinished pictures 

completed. A number of paint programs are 

now on the Atari market, but my program 

allows the user to sample the possibilities of 

this type of program without parting with any 

cash! 

One of the main considerations while 

writing this program was to keep it as user-

friendly as possible. There are on-screen 

prompts at all times, and all options are 

performed in a similar way. In addition to the 

joystick only the number keys arc used to 

cajry out instructions. Although the Atari 

computer has a vast range o f colours to 

display, I have deliberately kept the choice 

down to a simple min imum. 

The colours are also named — rather than 

using a combination of hue and luminance — 

which means that children of reading age 

should be able to use the program. I f anyone 

is not satisfied with my choice of colours they 

are easily changed: lines 3000-5000 contain 

the relevant routines. 

When you have typed in the program save it 

on a cassette and then run it. The screen will 

show a menu of options: 

S C R E E N — First select the screen colour of 

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 U R — This command allows you to 

choose a working colour from your palette. 

This colour will then be used when you select 

draw, circle, etc. 

D R A W — A cursor will appear in the centre 

of the screen in the colour you have chosen. 

Move the cursor by pushing the joystick in 

the required direction. I f you wish to draw 

then keep the joystick button depressed and 

move the joystick in the required direction. 

To plot a point — useful for stars — simply 

fire the button once and move on. 

D R A W T O — A cursor will appear in the 

centre of the screen. Move the cursor to one 

end of the line you wish to draw and hit any 

key. Then move the cursor to the other end 

and hit any key. A line will be drawn between 

the two points. 

ERASE — When the cursor appears move it 

to the area you wish to erase. Hold 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 of the circle and hit any 

key. 

F I LL — 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 with which it was drawn. Awkward 

shapes may need more than one fill. 

SAVE — Put a blank tape in the casette unit. 

When you hear two beeps press play and 

record, then hit return. 

L O A D — Put the tape on which you saved the 

picture in the cassette unit. When 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 of the picture e.g. a grey screen colour 

could be used for the surface of the moon. 

I f Vou wish to erase part of a filled in area 

select a working colour which will show up 

against that area and then select erase. When 

the picture is finished try putting a frame 

around it by using draw or drawto. 

Screen colours and palette colours can be 

changed at any time, often with interesting 

results. Experimentation 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 of Fill — then type Goto 

1000 and you will be able to continue work on 

that picture. 

The circle routine in my program is based 

on the one in Ian Sinclair's Boots Guide to the 

Atari 600XL. I have adapted it to plot a 

continuous line as the circumfcrence of the 

circle, because any gaps would interfere with 

the smooth running of the fill routine. In my 

version it is also possible to have semicircles 

and arcs at the edges of the screen. 

The display list interrupt routine which 

protects the colours in the text window is 

based on the one in Peter Budgell's article on 

Graphics 10/7 in Analog 14. I have altered it to 

fit in with the colour requirement of my 

program. 

1 REM GRAPHICS 7 PAINTBOX 
2 REM CHRISTOPHER P . JONES 
3 REM APRIL 1984 
9 REM I N I T I A L I S E 
tO OPEN > 1 , 4 , 0 , " K : " 
20 GRAPHICS 7 
25 DIM A $ ( 1 0 ) , C l $ ( 1 0 ) , C 2 t ( 1 0 ) , C 3 < ( i O ) , R ( 
3 , 2 ) 
35 R < 1 , 1 > « 0 : R U . 2 ) « 0 : R < 2 , l ) = 0 : R < 2 , 2 ) « 0 : R 
< 3 , 1 ) » 9 : R < 3 , 2 ) - 1 4 
36 GOSUB 11000 
37 POKE 7 5 2 , 1 
38 SETCOLOR 4 , 8 , 8 : P 0 K E 5 4 2 8 6 , 1 9 2 
40 GOTO 1000 
199 REM MAIN LOOP 
200 X=80: Y M O 
205 X1"X:Y1«Y:COLOR CsPLOT X,Y 
250 GOSUB 8 0 0 
255 I F PEEK < 7 6 4 ) < 2 5 5 THEN 2 5 0 0 
265 I F S=15 AND Fl.AG=0 THEN 3 5 0 
270 IF FLA6=0 THEN 3 5 0 
280 COLOR B 
290 PLOT X 1 , Y 1 
295 LOCATE X , Y , B 
305 GOTO 2 0 5 
350 IF ERASE"1 THEN COLOR OJPLOT X I . Y 1 
360 GOTO 2 9 5 
399 REM F I L L 
400 Y 2 b Y I X2=X:COLOR C 
405 Y2=Y2"-1: LOCATE X 2 . Y 2 . C 1 
410 I F C I O C THEN 4 0 5 
415 Y3-Y 
420 Y3»Y3* t s LOCATE X 2 . Y 3 . C 1 
4 2 5 I F C I O C THEN 420 
450 K - Y 3 - Y 2 
4 6 0 FOR L=1 TO K:X2=X 
465 LOCATE X 2 , Y 2 + L , C 1 
470 I F C1»C THEN 5 0 0 
480 PLOT X2 ,Y2>L 
485 X 2 - X 2 - 1 
490 GOTO 4 6 5 
5 0 0 X 2 * X * 1 
505 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 1000 
5 9 9 REM CIRCLE 
6 0 0 I F 0=1 THEN 6 1 0 
6 0 1 0 = 1 : D=B:COLOR C-.PLOT X , Y : X 2 = X : Y 2 = Y : P 
OKE 764 ,255 :GOT O 2 9 5 
6 1 0 0 « 0 
6 2 0 R-X-X2:COLOR C 
6 4 0 FOR N - 0 TO 360 
6 4 5 Z=X2*RtS IN<N) 
6 4 6 I F Z<0 OR Z>159 THEN 6 6 0 
647 0=Y2+RtC0S(N) 
648 I F 0 < 0 OR 0 > 7 9 THEN 660 
6 5 0 PLOT Z .O 
6 6 0 NEXT N 
6 6 5 COLOR DsPLOT X 2 . Y 2 
680 GOTO 1000 
8 0 0 REM JOYSTICK INPUT 
8 1 0 S = S T I C K ( 0 ) 
8 1 5 T=STRIG(0)sFLAG=SGN(T) 
8 2 5 IF S=10 OR S = l l OR S«9 THEN X«X-1 
8 3 0 I F S=6 OR S=7 OR S»5 THEN X - X + l 
8 3 5 I F S»10 OR S=14 OR S»6 THEN Y=Y-1 
8 4 0 I F S=13 OR S=»5 OR S«9 THEN Y=Y*1 
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 THEN X=159 
8 6 0 I F V >79 THEN Y=79 
8 9 5 RETURN 
899 REM DRAWTO 
9 0 0 I F 0 - 1 THEN 9 1 0 
9 0 1 COLOR C :PL0T X.Y 
9 0 5 0=1 
9 0 6 X2=X:Y2=Y 
9 0 7 POKE 764 .255 :GOTO 2 9 5 
9 1 0 X 3 - X : Y 3 - Y 
9 1 1 COLOR C 
915 PIOT X3.Y3:DRAWTO X 2 , Y2 
9 2 0 POKE 7 6 4 , 2 5 5 : 0 = 0 : G O T O 1000 
999 REM MAIN MENU 
1000 ? " > • 

1001 FOR K - l TO 3:SETCOLOR K - I , R ( K , 1 ) , R < 
K ,2> :NEXT K 
1005 POKE 7 6 4 , 2 5 5 
1010 ? "DRAWt1) ,DRAWTO(2) ,ERASE(3 ) ,C IRCL 
E < 4 ) , F ILL (S ) ,SCREEN(6> ,COLOUR(7 ) ,PALETT 
E ( 8 ) S A V E < 9 ) , L O A D ( O ) ? " ; 
1015 ERASE=0:LOCATE 8 0 , 4 0 , B 
1018 F ILL«0 :DRAW=0 
1019 DRTO=0:CIRCLE-0 
1020 GET M l , A 
1025 I F A<48 THEN 1020 
1030 I F A>57 U C N 1020 
1040 I F A=49 THEN DRAW*1:GOTO 2 0 0 0 
1050 I F A - 5 3 THEN F I L L = 1 : G 0 T 0 2 2 0 0 
1055 I F A=51 THEN ERASE=1:60T0 2100 
1060 I F A - 5 2 THEN CIRCLE-1:GOTO 2150 
1065 I F A«=S0 THEN DRTO=I:GOTO 2 0 5 0 
1070 I F A»54 THEN 3 0 0 0 
1075 I F A - 5 5 THEN 3500 
1080 I F A=56 THEN 4 0 0 0 
1085 I F A=57 THEN 10000 
1090 I F A=48 THEN 10500 
2 0 0 0 ? " > " 

2005 ? "PRESS BUTTON TO PLOT,HOLD BUTTON 
TO DRAW,HIT ANY KEY TO RETURN" 

2010 GOTO 2 0 0 
2 0 5 0 ? " > • 
2 0 5 5 ? " H I T ANY KEY TO ESTABLISH POINTS" 
2060 GOTO 2 0 0 
2 1 0 0 ? " > • 
2 1 0 5 ? "HOLD BUTTON TO ERASE.HIT ANY KEY 

TO RETURN" 
2110 GOTO 2 0 0 
2 1 5 0 ? " J " 
2155 ? " H I T ANY KEY TO ESTABLISH CENTRE 
AND RADIUS(LEFT-R IGHT) " 
2 1 6 0 GQTO J200 
2 2 0 0 ? " > " 
2205 •> / H I T ANY KEY 10 F I L L AN ENCLOSED 
SPACE" 
2210 GOTO 2 0 0 
2500 I F ERASE®1 THEN COLOR B:PLOT X.Y:GO 
TO 1000 
2505 IF DRAW=1 THEN COLOR B:PLOT X.Y:GOT 
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SOFTWARE fit. 
0 1000 
2 5 1 0 I F F I L L = 1 THEN COLOR OxPLOT X.YJGOT 
0 4 0 0 
2 5 1 5 IF DRT0=1 THEN 9 0 0 
2 5 2 0 I F C I R C L E - 1 THEN 6 0 0 
2 9 9 9 REM SCREEN COLOURS 
3 0 0 0 ? " > • 
3 0 0 5 ? " G R E Y ( 0 ) , B L U E ( 1 ) , O R A N G E < 2 > , G R E E N ( 
3 ) , P 1 N K < 4 ) , P U R P L E ( 5 ) ? - ; 
3 0 1 0 GET f l . S E T 
3 0 1 1 I F SET<48 THEN 3 0 1 0 
3 0 1 2 I F SET>53 THEN 3 0 1 0 
3 0 1 5 I F SET»49 THEN SET»8 
3 0 2 0 I F SET»51 THEN S E T - 1 3 
3 0 3 0 SETCOLOR 4 , S E T , 8 
3 0 3 5 GOTO 1000 
3 4 9 9 REM PLOT COLOUR 
3 5 0 0 ? " ) " 
3 5 0 5 ? C l i ; " ( 1 ) , " ; C 2 * s " ( 2 ) , " ; C 3 * j " < 3 ) 7 " 
3 5 2 5 GET • l , A t C « A - 4 8 
3 5 3 0 I F C<1 OR C>3 THEN 3 5 2 5 
3 5 3 5 GOTO 1000 
3 9 9 9 REM PALETTE COLOURS 
4 0 0 0 ? " > " 
4 0 0 5 7 " W H I T E ( 0 ) , B L A C K < 1 ) , B L U E ( 2 ) . G R E E N < 
3 ) , YELLOW(4) ,RED<5) ,ORANGE(6 ) ,BR0WN<7 
) P ICK 3 " ; 
4 0 1 5 FOR K - l TO 3 
4 0 2 0 GET « l , A : A = A - 4 8 
4 0 2 5 I F A<0 OR A>7 THEN 4 0 2 0 
4 0 3 0 I F A«0 THEN A * = " W H I T E " : R ( K , 1 1 = 9 : R ( K 
, 2 ) - 1 4 

4 0 3 5 IF A»1 THFN A « = " B l A C K " : R ( K , 1 t = 0 : R ( K 
,2)«0 
4 0 4 0 IF A * 2 T ICN A * » " B L U E " l R < K , I > « 7 : R < K , 
2) "6 
4 0 4 5 I F A - 3 THEN A * - B G R E E N " i R ( K , 1 ) - 1 3 : R < 
K,2)»10 
4 0 5 0 IF A=4 THEN A * e M Y E L L O W * : R < K , 1 > » 1 5 : R 
( K , 2 ) = 1 2 
4 0 5 5 I F A s 5 THFN A « - " R E D a : R < K , 1 ) = 3 : R ( K , 2 
) - 4 
4 0 6 0 IF A«6 THEN A*='ORANGE : R ( K . 1) =?:»»( 
K,?)=8 
4 0 6 5 IF A=7 THEN A * » " B R O W N " : R ( K , 1 1 - 2 : R ( K 
.21=2 
4 0 7 1 ON K GOSUB 4 6 0 0 . 4 7 0 0 , 4 8 ^ 0 
4 0 7 5 NEXT K 
4 0 6 0 GOTO 1000 
4 6 0 0 C1«=A«:RETURN 
4 7 0 0 C2*=A4:RETURN 
48O0 C3 f=A» :RETURN 
9 9 9 9 REM SAVE ROUTINE 
10000 "> " ) " : • > "PREPARE CASSETTE FOR SAVE 

10005 SCREEN=PEEK < 8 8 1 • 2 5 6 I P E E K ( 8 9 1 
10010 OPEN • 2 , 8 , 0 , " C i " 
10015 FOR T - 0 TO 3 1 9 9 
10020 PUT •2 ,PEEK <SCREEN*T) 
10025 NEXT T 
10030 PUT H2.SET 
10035 FOR T=1 TO 3 

10040 PUT i 2 , R < T , 1 ) : P U T • 2 , R < T , 2 » 
10045 NEXT T 

10050 CLOSE t 2 
10O55 GOTO 100O 
10499 REM LOAD ROUTINE 
10500 ? • > " » • » "PREPARr CASSETTE FOR 1 OAD 

10505 S C R E E N - P E E K ( 8 8 ) * ? 5 6 t P E E K ( 8 9 ) 
1051O OPEN # 2 , 4 , 0 , " C : * 
1.0515 FOR T=0 TO 3 1 9 9 
10520 GET « 7 . A : P 0 K E SCREEN*T.A 
10525 NEXT T 
10530 GET • ? , S E T 
105XS FfiR X~1 TO 3 
1054O GET • ? , A r R a , ! ) - A : G F T t ? , A : R ( T , 2 ) 
A 
10545 NEXT T 
10550 CLOSE # 2 
10551 SETCOI OR 4 . S E T , 6 
10555 GOTO 1000 
10999 REM PROTECT TEXT WINDOW 
11000 DIM Dt I * ( 2 9 ) 
11010 RESTORE 11050 :E( IR X=0 TO ?8 :READ I 
:POKE ADR(Dl I * ) * X . I-.NEXT X 
1102O POKE P E F K ( 5 6 0 1 » ? 5 6 t P F E K < 5 6 1 > * 8 4 . 1 4 
1 
11030 POKE 5 1 3 , I N T ( A D R ( D ( I * > / 2 5 6 > : P 0 K E 5 
l 2 , A D R ( D L l t > - P E E K ( 5 1 3 ) t ? 5 6 
11040 RETURN 
11050 DATA 7 2 , 1 6 9 , 0 . 1 4 1 . 1 0 , 2 1 2 , 1 4 1 , 2 7 , 2 0 
B . 1 6 9 , 1 4 4 , 6 9 , 7 9 , X 7 
11060 DATA / B . 1 4 1 , 7 4 , ? O R , 1 6 9 , L O , 6 9 , 7 9 , 3 7 
, 7 8 , 1 4 1 , 2 3 , 2 0 B , 1 0 4 . 6 4 

McConverter 
Ed Corteen, 
West bury, 
Wiltshire. 
THIS PROGRAM is designed to convert 

machine code into data statements which arc 

then ready for publication. I have used the 

method used by Ian Briscoe in his Windos 

program. 

To use the program simply type it into your 

Spectrum altering the program to suite. The 

addition of the interface 1 and Microdrives 

alters the base address o f Basic so use Let 

Poke =23761 for non-Microdrive users and 

LET Poke -23819 i f the Microdrives are 

fitted. 

The program as listed is self-explanatory. 

Run the program and you will be presented 

with the Menu. I f your program is a long one 

it is probably best i f you use option "5 first to 

ensure you don't run out of memory when 

using Edit to enter copies of line 1000. 

Once the program has been run always use 

Goto g to run. Now use option I to initialise 

the variables. Use Edit to enter copies of line 

1000. Use a line interval of 10. 

Next use option 2 to check that you have 

entered enough copies. 

Now we come to the interesting part. I f you 

look in the manual page 166, you will see how 

the lines of Basic are organised We know the 

address and length of each line — 119 bytes. 

Option 4 will read the machine code, convert 

it to Hex notation and Poke the code into each 

line. At the same time it calculates the check 

sum and this is Poked in at the end of the line. 

Using Edit to enter copies of line 1000 

reserves space at the orred address for your 

machine code 

This process is quite slow being Basic. It 

takes about 40 seconds per lir.e Clever 

machine-code programmers can convert this. 

Once the code has K-cn Poked into each line 

it can be checked with option 5. T o publish 

your masterpiece simply send of! the data 

lines with the loader program (lines 7200 to 

7.6*0) plus anv extra Basic lines required. And 

there you have it all rhe hours spent (overl-

ing -and checkme your code have been 

overcome. 

The data lines once "decompiled" can now 

be anywhere in your completed program. But 

remember they must be nt the beginning o f 

your procram while thev are being converted. 

I f they aren't vou will end up with some very 

strange looking lines or more likely a crash! 

1000 l)A IA "0000000000000000013000 
01)000000000000000000000000000000 
00000000000000000000000000000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 " , 1 2 3 4 
1010 DATA " 000000000000000000000 
0MM0W00000000B000L10H0MW00K0UWW00 
00000000000000000000000000000003 
000000000000000 " , 1 . v ! 
1020 REM u s e 100 c f r a r a v t e r * i per 
l i n e , w i t h 4 C h a r a c t e r . f o r c l i e c 
ksum 
1030 REM u t e l i n e i n t e r v a l .1 10 

• for d a t a s t a t e m e n t s 
O000 REM AUTOLINE 
6 0 1 0 REM ED CORTEEN 
A 0 2 0 REM J a n u a r y 1 9 8 5 
iS990 REM a f t e r r u n n i n g p r o g r a m 
u s e 6 0 TO g t o r u n 
7 0 0 0 LET g » 7 0 0 0 : CLS : PFUNI " E n 
t « r " 
7 0 1 0 PRINT " 1 : T o i n i t i a l i s e " 
7020 PRINT " 2 : T o c h e c k number o* 

DATA l i n e s " 
7 0 3 0 PRINT " 3 : To l o a d m,'c cod«?" 
7 0 4 0 PRINT " 4 : T o D e c o m p i l e p r o g r 

7 0 4 5 PRINT " 5 : To c o m p i l e p r o g r a m 
N 

7 0 5 0 IF INKEY*=»"" THEN GO TO 70 
5 0 

7 0 6 0 I F I N K E Y f = " I " THEN 6 0 TO R 
000 
7 0 7 0 I F IN I E Y * = M 2 " THEN GO TO 8 
0 5 S 
7 0 8 0 IF I N K E Y T " 3 " THEM GO TO 8 
5 0 0 
7 0 9 0 I F I N K E Y * * " 4 " THEN GO TO 8 
100 
7 1 0 0 I F l N K E Y * - " 5 " THEN 6 0 TO 7 
200 
7 1 1 0 GO TO 7 0 5 0 
7 195 REM • • h e * l o a d e r • • 
7 1 9 7 REM c h a n g e a d d r e s s as n» i?de 
d 
7 2 0 0 CLEAR 5 8 9 9 9 
7 2 1 0 LET addr e«-.s~5<V0P0 
7 2 2 0 I ET l i n e * 1 0 0 0 : RESTORE l i n e 
7 2 3 0 FOR a * 1 TO I m a t 

REM * • 'number o f DA IA l i n e s " * 
7 2 4 0 Gfl StIB 7500 
7 2 4 5 PRINT I i r iH; " 01 . " ; 
7 2 5 0 L E I I i r»e=l i n e + 10 
7 2 6 0 ME X I a 

. '70 ' I S : I-'RINT " C o d e i ri memory 

7 2 8 0 INPUT " n a m e o f i o d e ? 
INPUT " l e n g t h o f u o d e " ; l e n g t h 
7 2 9 0 SAVE ••• . . . " : I tCODF addr e s s . 
l e n g t h 

r 3 0 0 PRINT ' V e r i f y i n g . . ' : V E R I I • 

* " ' i t " ; I : I t 01)1 

'V 10 E'RINI " I i r . i h r - r i n q 
7 '0 b l l IT' 7000 
7 5 0 0 READ • ! h»>< » • 
' 5 1 0 I £ f r-n< \ \ t l 
•'*•..'n r i r i • r o 1111 STEP 2 

7 5 3 0 I ET h i qh« l 'U f ' ! A i < i> 
7 5 4 0 l E f l aw»rOt )F * < l *• 1 ) 48 
7 3 5 0 LET h i c f h ' h i i j h 9 « ( h t g h 9 ) 
7 5 6 0 L E I l o w l o w > 9 * ( l o w 9> 
" > 7 0 I.FT b y t e ' t g h ) • I ow 
?! LET tot-..I » • * • t H t y t e 
' 5 9 0 PO!- r aclcfr •• = , l>y l 
7<»00 I F I -*r\rjr ' .-»r1<1r • I 
7 6 1 0 NF XT I 
7 6 2 0 I I l o ' • I r I t e r ! sum THEN PR 
INT " E r r o r i n l i n p ' ; | I I V ; H . " ' ( 

I I O C I »i i d r I » n i l ' : S 1 0 1 

7 6 3 0 RETURN 
7 9 9 0 REM » » i n i l i ! i * 
8 0 0 0 CLS : PP I NT . • ' n tw L E N T H r.< I 

m/c • "iIDE : FT*. I'MT < t i r * rntisl b f 
r o u n d e d UF tv i I h e n » - « ! e n t ' ' 0 " : 
I NF'l IJ t ' 

8 0 0 5 i t ! ' INT ( l ' 5 0 > : REM r.umbi 
r o f 1 J f * I [ »« r E « V • I r I>« T 

8 0 1 0 PRINT '••«•' t ! ) I 1 t o c r e a t e " 
j ! j " r o p i e t o * I i " " 1 0 0 0 " 

(continued on next page) 
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SOFTWARE 
(continued from previous page) 

8 0 1 5 P R I N I " p r e s s a n y k e y t o 
i IST p r o g r a m " : PAUSE 0 

8020 I I S z L IST 1000 
80-10 REM * »chec: i number o f d a t a 
1ine&ft * 
8 0 5 0 REM frchftectK t h e q u o t e m a r k 
a f t e r e a c h d a t a s t a t e m e n t " * 
8 0 3 3 REM i f n o m i c r o d r i v e f i t t e d 

LET poke«=2376 l 
8 0 5 5 L t T p o k e - 2 3 8 1 9 : LET 1 i n e » 0 
8 0 6 5 FOR p - p o k e TO poke-*- (« +1 > * 1 I 
9 STEP 1 1 9 : I F PEEK < p - l > < > 3 4 TH 
EN GO TO 8 0 8 0 
8 0 / 0 LET I m e - 1 i n e + 1 : NEXT p 
8 0 8 0 PRINT AT 8 , 0 : " y o u h « v « e n t e 
r t-d " ; l i n e c o p i e s o f l i n e 100 
0 " 

8 0 9 0 GO TO 7 0 5 0 
8 0 9 5 REM • » d e c o m p i 1 m g r o u t i n e * * 
8 1 0 0 LET po^ 0 = 2 3 8 1 9 : INPUT S t c r 

t o f r o d e ? " : p e e k 9 0 0 0 
8 1 1 0 LET 11 nenu t i i be r —990 9 0 1 0 
f i l l S FOR p = p o k e TO p o k © + < < x - 1 > * 1 9 0 3 0 
I V ) STEP 119 9 0 4 0 
8 L f f l LET 11 nenumber - I i n e n u m b e r « 1 9 0 3 0 
15: PRINT n r 1 0 , 0 ; " d e c o m p i 1 1 n g l i p e e l 
r ie " ; 11 n e n u m b e r 9 0 6 0 
81 30 GO SUB 9 0 0 0 ' 9 0 7 0 
8 1 4 0 NEXI p 9 0 8 0 
8 1 5 0 P R I N I AT 1 2 , 0 ; " F I N I S H E D 1 " 9 0 9 0 
8 1 5 5 PRINT 4*0$ " H i t a n y I t-y t o c o 9 1 0 U 
n l n . u t : " : PAUBE 0 kt tum 
8 1 6 0 GO TO 7 0 0 0 9 1 1 0 
8 4 9 0 REM " l o a d i n g r o u t i n e * * c l ( f 
8 5 0 0 IF p o k e = 2 3 8 1 9 THEN GO T0 8 9 1 2 0 
• M l 9 9 6 0 
8 5 1 0 PRINT # 0 ; " p r e p a r e c a s s e t t e 9 9 7 0 
a n d h a t a n y k e y " : PAUSE 0 b c d e f 
8 5 2 0 LOAD ""CODE ~ < y * l 
8 5 3 0 GO TO 7000 9 9 8 0 
8 5 5 0 CAT I s INPU1 " n a m e o f CODE k * < x , 

9 9 9 8 
8 5 6 0 LOAD * " m " ; 1 ; s TCODE 9 9 9 9 
8 5 7 0 GO TO 7 0 0 0 IFY * 

DIM a t ( 2 ) : LET c h e c l s u m = 0 
LET a » p 
FOK a°*a TO a * 9 9 STEP 2 
LET a * - F N h*<PEEK pi?el > 
LET c h e c k a u m » c h e c k s u m + P E E K 

LE I p e e l =»peelr +1 
POKE a , CODE a ± ( 1 > 
POKE a*1 ,CODB a * ( 2 ) 
NEXT a 
DIM C * t 4 ) l LET c * - S T R * chec 

FOR f - 2 TO 5 : POKE a+f ,CODE 
- 1 ) : NEXT f 
RETURN 
REM * * * d e c - h e : : c o n v e r t e r * * * 
DEF FN k * ( x , y > = " 0 1 2 3 4 5 6 7 8 9 a 
" < INT < x / ! 6 y ) - 1 6 * I N T <>:/16 
) > +1 > 

DEF FN h S ( x ) » F N k * < x , l ) + F N 
0 ) 

ERASE " m " ; 1 ; " a u t o l i n e " 
SAVE * " m " ; l j " a u t o l i n e - j VER 
" M " ; 1; " a u t o l m e " 

Hires and Gnasher 
Karl Williams, , .. 
Swansea, /JAJS 
West Glamorgan. • wq^mk/M I 
HIRES COPY provides a dircct screen to printer 

dumping utility which handles text and 

graphics on all Oric computers except the 16K 

machine for which the addresses in lines 10020, 

10050, 10060 and 11010 must be altered. 

Oric Gnasher is a Pac-man style program 

following the usual rules and is designed for 

use on the Atmos although it should run on 

the Oric-I 48K. 

Cursor keys are used to guide your man 

around the ma7.e. However, points are lost if 

you retrace your steps which is also dangerous 

as the ghost follows in your footsteps and gets 

closer towards the end of the game, the maze 

has been designed with this in mind. 

Moving over the fruit enables you to kill the 

ghost before the screen returns to normal. 

The object is to cat all the dots and move onto 

the pyramid. More screens could be added by 

using more data after lines 2120 to 2180 with 

appropriate adjustments in the rest of the 

program. 

Hire copy. 

1 0 0 1 5 L P R I N T C H R $ ( I B ) : L P R I N T " I " 1 0 1 2 0 I F X / 2 > - 1 T H E N x - x - 2 S S - 5 : G O S U B 1 1 0 0 0 

1 0 0 2 0 A = £ A 0 0 0 I 0 1 1.0 I F X / 1 > = 1 T H E N S » 6 : G O S L ' B 1 1 0 0 0 

1 0 0 3 0 R E P E A T 1 0 1 4 0 G O T O 1 0 0 3 0 

1 0 0 4 0 A = A + 1 1 1 0 0 0 R E M » P R I N : E R » 

1 0 0 5 0 U N T I L P E E * ( A > > 6 4 O R A = £ B F 3 F . 1 0 1 0 B « A - £ A 0 0 0 

1 0 0 6 0 I F A » £ B F 3 F T H E N L P R I N T ' M B 4 0 0 " : P I N G : E N D 1 1 0 2 0 C Y » L N T ( 9 / « 0 > 
• 

1 0 0 / 0 X « * P E E K ( A ) - 6 4 ' J 1 0 3 0 C X = K. ( < B - C 
V * 4 0 / • £ . ) > S > * 2 

1 0 0 8 0 1 - X / 3 2 » 1 T H E N X = X - 3 2 : S = 1 : G O S U B 1 1 0 0 0 1 1 0 3 5 C Y - C Y * - 2 

1 0 0 9 0 I F X / 1 6 - « L T H E N X » X - 1 6 : S » 2 : G O S U B 1 1 0 0 0 ! I C 4 0 L F ' R I N T " M " ; C X ; " , " ; C Y S L P R I N T " D " ; C X + L ; " , " ; C Y 

1 0 1 0 0 I F X / 8 > = 1 T H E N < = X - 8 : S = 3 : G O S U B 1 1 0 0 0 1 1 0 5 0 L P R I N T " M " ; C X { •• , " ; C Y - 1 : L P R I N T " D " ; C X * 1 ; M , " ; C Y - 1 

1 0 1 1 0 I F X / 4 > = 1 T H E N X = X - 4 : 5 = 4 : G O S U B 1 1 0 0 0 1 1 0 6 0 R E T U R N 

Gnasher. 
' J U K I 1 * i a M « l . . » • - « • ! I I . I . - I » 1 1 i l .1 4 ©?H> • f |f.<<t N I N f C - 4 > « r . " l | - U | f t 0 l | I - N ' l ' . f t l l l A I 

0 u . S i i f - * « A 0 . IN» 1 O 40- .1 t ' H I N l C j * , , <41 
1 DIM U M B O * , H > l i N U I l C « - 5 - 3 . . I W i l l i . H . |.1«-"01. •• . l . t i O ' O I'M 4iM,J ( 0 | N T i f « I N < m t L l ' | M < l ( l l | O A I l l ' . 3 l t A I 
I H l - . ' - . O J i f l W t i t n K t t 4 > i i r r l - I N I . I N I N I - CMUSItt • H I I D . - I 1 A 4 . . I 8 ' | I H " 1 . | W » , | 
? r M l f c t ( . « , Ifci , C n » t I M l ,C>«<« 11 / • I d l U 1 OM ~ - » M K I TO 4*41 .1 N 
: H K U * 11128 K r t t i l . . « > C A . e 4 J H 4 n . i > . ' i . < - i i . - m u i i i » * - i m n i ' i t , . ' . i # i i r > 4 > * i i v j ' i 
4 C L 9 i»t m « i A • C 
10 I O U O I I M 1041' r.« t i n it M I I « t i M | M I L l v t 4 U X > I | - | O « l l « I M I | I W 0 a 0 > | 3 B 

o o e u » --oo» l . i -A ' M I A i r . M . 5 1 . 4 i , 4 S . 4 I M I P « I N l i r n i M 1 k > M » ( 3 / > | " | i fc*J H l f d l • | I N T " f ' " 4 - V 
n n o o u h -*cf ••.•*. k » . « . - . • > ! . * • I * U l l l l l l ' f u l f i l * " 

0 - - J I . . - P . C . - I . ! - . < . i « f t « M . K . l M i . l i . i f . i r . i M M * . ) ! , ] ! , ) ! 1 , ) ! , ! 41 10 I f P ' I 4 ' . . I I . I l l I I * N 4 1 * 0 
i n i H u m 1 , 3 1 , 3 I S , i r , » . o . o 4 1 3 0 f f i l N I i t * I H I C M T - I I I I M l t l P I t 1 1 4 0 1 , - Y o m U . f I H I M 
40 i C m » : - < i v l u i ttttr- i i d ' t i O A I A e . . o , i . - . • - « . < . • . , ! . • . " o , i ; . » . # . i J , i l i t l i r o n u t N l t < O K t -
4 3 V * 4 i i l M < i l l v - M i M - l ? J ; m w « « s i ' ttCNtiN 4 I ? 3 1-f . lNI O * > I | 3 3 » | C M > , I I 4 0 I , * . . , • , < » , • I K I I I I 1 * l iy • 
4 3 I f r . / 7 - l N t • > / ! > 1 » * N 4 1 . U - 4 J i A v - 1 M ; AM-4 t -••©ft C L I t l W H O J i l l 

. o i o I - N I N I t > » « « i t : n . i r h i w i o i ' n . u a i 4 1 : 0 l . l - « l l i l l » l | H I I N I | l l W l a Vo«» N H C ' • l l l l l l l l N ' 
s;> n i » . . , . « • ( » > . » i Q . o i . V I I G O U ' V 4 1 4 0 P » I N f l f « l | N l - A ' J « i n - ' V cr l . ' . M H A T . U t I 4 . 1 >11 II « 
n i t (<-• u e e u » r , ( w m i ; a r v o i v . o . 2 4 , t , ' i i « c s - ' !>• « 4 . - N -

n o t ] , 1 . - K > I N f f r « - i H . 0 1 l 6 . l . " l l ^ - ' . ^ O I Z S . I ,MMlS> 4 1 5 0 | f I I - ' , ' I I 4 H 4 I M 0 
C 0 M ' - 4 l t < l raiNi n * i $ ! « • , f j » - « . i 7 i . C M h t . .-0> 

a a if A . 4 3 3 1 0 t h e m l - w w u . ' i i o u t o iza M H rci». t - i i o » 41 ro O ' . i i w m 7 | A ] N G i C M l 
re i r a - * o » i u « n i . V h u j m u p JKI10 tr C • 3 3 T>«N D - 4 « I . U a - 1 4 100 r « i r i r , ( » i w i - L t i « ' i » v . l 1 r o r : > - | D « l 1 1 » ) | 
n o i» * » 4 M E W I M C N < - < > i i u o i a tMftM M l c . r 4 I B T . 
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SINCLAIR SPECTRUM 
SPELLBOUND 
STARBIKE 
KOKOTONI WOLF 
THE PYRAMID 
HORACE GOES SKIING 
GILLIGANS GOLD 
ANT ATTACK 
3D TANK DUEL 
JACK & THE BEANSTALK 
SORCERY 

- BEYOND 
- THE EDGE 
- ELITE 
- FANTASY 
- MELBOURNE HOUSE/PSION 
- OCEAN 
- QUICKSILVA 
- REALTIME 
- THOR 
- VIRGIN 

Available from multiple retailers and specialist computer stores 

All proceeds to The Bob Geldof Band-Aid Ethiopian Appeal Fund. 

10 Top titles on one cassette! only 

£4.99 * Features 
the Hit Single 

D o they k n o w i t s 

Christmas? J 
b a n d - a i d / 

C O M M O D O R E 64 
GUMSHOE 
PITFALL 
STARTRADER 
KOKOTONI WOLF -
CHINA MINER 
GILLIGANS GOLD -
FRED 
GYROPOD 
FALCON PATROL -
FLAK 

A & F 
ACTIVISION 
BUG BYTE 
ELITE 
I 

OCEAN 
QUICKSILVA 
TASKSET 
VIRGIN 
U.S. GOLD 



S P E C T R U M 4 8 K C O M M O D O R 



GOES TO 
HOLLYWOOD 

t 
I 

t - t 

GAMES 

* b^jM 



-(ph The Quill 
YEAR | • " \ : g f j j f m 

& The Illus trator 
The Graphic 

Adventure Writing System 
For The 48K Spectrum 

The Quill £14.95 The Illustrator £14.95 

C I L S O F T 

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 . 9 9 you con buy THE AMSTRAD PENTACLE, o 

p r o g r o m which fakes al l the ha rd work ou t of wr i t i ng 
adventures on the Amst rad. Just type in the p r o g r a m prov ided 
in our £ 2 . 9 9 book , THE AMSTRAD PENTACLE, a n d fo l low the 
instructions, and you ' l l be c reat ing your own , o r i g ina l 
adventures. If comes comple te w i th a ful l set of da ta fo r the 
medieval adventure Castle of Doom. So, for just £2 .99 , you 
get the book THE AMSTRAD PENTACLE which contains the 
ful l l isting of the adventure-creat ing p rog ram, fu l l instructions, 
a n d a comple te set of d a t a for the Castle of Doom adventure. 
You can even market the adventures you wr i te w i th this 
package - w i thou t pay ing a penny in royal ty ! 

D Y N A M I C GAMES FOR THE AMSTRAD contains 50 
excit ing games for your computer , inc lud ing a rcade 
programs, a comple te Chess, adventures, a n d much more. 
Comple te wi th de ta i led instructions. Just £5 .95 . 

Both THE AMSTRAD PENTACLE (ISBN 0 9 0 7 5 6 3 70 8) 
a n d D Y N A M I C GAMES FOR THE AMSTRAD (ISBN 
0 947695 16 8) are ava i lab le f rom your computer ^ 
o r book store, or by mai l (post free) f rom: 

In ter face Publ icat ions L td . , D e p t . Q T Y C , 
9 /11 Kens ington H i g h Street, London W 8 5 N P | 

(UK Trade: W H S Distr ibutors) 

Onterfiace 

Educational Software 

BBC Micro 
Tapo. 40/80 track Disc. 
Econet 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 sof tware for the 
above computers. 

MICRO ENGLISH (BBC. Electron). Complete English Language self-tuition 
and revision course, to O-Level. of 24 programs. Includes "speak-and-
spell" real speech (no extras required). C24.50. 

MICRO MATHS 24 program revision or self-tuition course to O-Level. 
£24.50 (except ZX81 €12 00). 
SIR FQANCIS DRAKE ADVENTURE GAME. Authentic, historical, graphics 
adventuro game. £8.60. 
ANIMATED ARITHMETIC Teach©:, using movng colour pictures Inoi 
words! Ages 3-8. £6 .50 (disc £7.50). 
8RAINTEASERS Book of IQ tests 6 puz/le programs. £5 .95 
.". . . excellent"EDUCATIONAL COMPUTING. 

•Immediate dispatch Micro Maths. Micro English and Master Maths. 
Phono or send orders or requests for free exhibition leaflet (300 programs) 
to: 

L C L DEPT. Y. 

2 6 Avondale Ave. 
Staines, Middx. 
Tel: 0 7 8 4 5 8 7 7 1 
24 hr». Orders 

Wo/Id leader a in educational software 
(distributors m 24 countries.) 

TRADE DISCOUNTS 
NEW HOTLINE SERVICE 

•AS SEEN ON* 
TV 
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SUPEf 

EXPLORE - Fly a survey mission over previously unexplored 
territory and map the terrain. 

COMBAT - Use your rockets and machine guns to defend 
k a secret desert installation from unknown hostile forces. 

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. A 

HELICOPTER 
FLIGHT SIMULATOR 

U.S. Gold Ltd.. Unit 10. The Parkway 
Industrial Centra. Heneage Street. 

Birmingham B7 4LY. Tel: 021-359 3020. 

U f c K t U t t . 



Its a snip. 

Tor only f 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 sell ing home computer magazine, and of keeping in 
touch with all 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 

YOUR 
COMPUTER 

Please send me YOUR COMPUTER each month for 

12 months. 

A. I enclose cheque/PO to the value of £14.00 (UK). 

£22.50 (Overseas). Cheques should be made payable to 

Business Press International Ltd. Air mail rates 

available on request. 

B. Please debit my credit card account: 

Enter number: 

SUBSCRIPTION ORDER FORM 
NAME: 
ADDRESS:. 

(please Uckl 
Access Barclaycard/Visa Diners Club American Express 
• • • • 

Signed — Date 

Job Title (if any) 

Type of Business (if any) 

Do you own a computer? Yes Nf> 

Do you have access to a computer? Yes no 

If so please state 

Please return to: Your Computer. Subscription Manager. 

Business Press international Ltd.. Oakfield House. 

Perrymount Road. HAYWARDS MEATM. Sussex RM16 3DM. 

YOUR 
COMPUTER 

/ 
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THERE ARE KEYBOARDS... 
AND THERE ARE SAM KEYBOARDS 

SPECTRUM* COMPATIBLE - THE KEYBOARD FOR ZX SPECTRUM COMPUTERS 

THE SAGA 1 
| g | j j With 67 keys, the design g 

incorporates 4 Symbol Shift m 
and 2 Caps Shift keys allowing 

you easy access to every • 
available function. The ^ 

SAGA 1 Emperor makes obsolete 

EMPEROR 
the ability to speed type. For 
business or pleasure the 

i Emperor will make your 
8 computing time more productive 

^ ^ ^ and enjoyable. 
m i e m p e r o r m a t t e s o u s o i e i e 

the "Stretch Requirement" of 
other keyboards and enhances 

SPECTRUM COMPATIBLE 
GRAPHICS TABLET 

FACILITIES: CIRCLE, DRAW, BOX, TRIANGLE 
FILL, LINE, TEXT, WINDOW, MAGNIFY, SAVE 

SCREEN, MICRODRIVE COMPATIBLE 
J O Y S T I C K & S A G A G . P . C O M P A T I B L E I N T E R F A C E P L U S S / W 
£ 2 9 . 9 5 I N C . V . A . T . + £ 1 . 0 0 P O S T & P A C K A G I N G 

S A G A G . P . ( R E Q U I R E S I N T E R F A C E P L U S S / W ) 
O N L Y £ 6 9 . 9 5 E X C L U D I N G V . A . T . P L U S £ 1 . 5 0 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-f) 

Please send me the to l lowing SAGA products 

Name 

Address 

Total amount enclosed £ 

lease debit my Access ale 

Signature 
Please make CHEQUES/P.O. payable to SAGA Systems Ltd. 

Please allow 28 days delivery 
FREE SSL SWEATSHIRT FOR EVERY 100th CUSTOMER WORTH OVER £10 

YC5 



Has anyone ever told you I M 

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 

i 

Britain's biggest selling home computer magazine. 



CLASSIFIED 
6613036 

Contact: Susan Platts 
ADVERTISEMENT RATES Copy Date April 29th 

L i n e a g e : 5 0 p p e r w o r d 
( M i n 2 0 w o r d s ) 
Box N o : £4 .00 e x t r a 
L i n a g e a d v e r t i s e m e n t s a r e 
p r e p a y a b l e a n d t h e o r d e r f o r m 
p u b l i s h e d in t h i s s e c t i o n s h o u l d 
b e c o m p l e t e d a n d r e t u r n e d 
w i t h r e m i t t a n c e . C r e d i t C a r d 
f a c i l i t i e s a r e a v a i l a b l e . 

R A T E S Q U O T E D B E L O W A R E S U B J E C T T O T H E A D D I T I O N 

Disp lay — r a t e s p e r see (Min. 2scc) 

O n e i n s e r t i o n : £ 9 . 0 0 
T h r e e i n s e r t i o n s £ 8 . 7 0 
Six i n s e r t i o n s : £ 8 . 5 0 
T w e l v e i n s e r t i o n s £ 8 . 0 0 
D i s p l a y a d v e r t i s e r s s h o u l d 
p r e f e r a b l y r e s e r v e s p a c e by p h o n e . 

O F 1 5 % VAT. 
Closing date for Classified 

advertisements is the 29th 

April for the June edition 

Post to 
Y o u r C o m p u t e r . C l a s s i f i e d 
D e p a r t m e n t . R o o m H211 . 
Q u a d r a n t H o u s e . The Q u a d r a n t , 
S u t t o n . S u r r e y SM2 5AS . 

Britain's Biggest Selling Home Computer Magazine, 

\ i 

SINCLA IR 
S e r v i c e C e n t r e 

Wo have the spares for .»il repairs lo: 
Spectrum. ZX81 Iniorliice 1, Microdrive, 
Ram Pack 
You pay £10.00 and parts and return 
postage Ail urtts repaired to the original 
standard usttg genuine Sinclair spares by 
our HNC quahfied staff. 
Also available Spectrum memory update 
16K-48K titled by us £28.50 

Q u a n t u m . 33 City Arcado. 
Coventry 

(0203)24632 

5 6 5 

PEOPLE REQUIRED 

in all areas 

EARN £20 - £100 per 
with the help of 

your Home Computer 

This is a genuine 

opportunity not to be missed 

Send S.A t. lor detail* 

COMPUTER LINK U.K. 
134. Crewe Road . A lwgcr . 

Stoke-on-Frcnt 

MICRODRIVE - WAFADRIVE 
TRANSFER T A P E S 

Transfer majori ty of your g a m e s lo 
WAFADRIVE or MICRODRIVE us inq the 
007WD or 007MD tapes. These use the 
Sem i A u t o m a t e me t hod proved to b o 
«ho MOST successful ava i lab le In-
cludes transferring of Hoadorloss pro-
g r ams & p rograms in m a p area 
The Wafadr ive 007WD inc ludes sys tem 
to greatly reduce Loading t ime for 
mult ipart progress. 
Longer programs/Hyper Loads can be 
transferred to WAFA/CARTRIDGE 
us ing techn iques printed in Newsletter 
of MICRODRIVE & WAFADRIVE EX-
CHANGE. Scrabble. Full throttle, etc. 
otc 

007WD or 007M on cassette £5 95 
007WD on WAFA £8 95 
007MD on CARTRIDGE £7 95 

O/seas. Europe +55p Others +£1.66 

M I C R O D R I V E / W A F A D R I V E 
E X C H A N G E C L U B 

Membership is just C6 tor 
12 issues ( f9 Europe. 

£12 elsewhere) 

ASTROLOGY 
for beginners 

only £11.50 
A Starter Pack compr i s i ng a s imp le 

p rog ram to calculate a horoscope , an 

introductory booklet 8i 7 self-teaching 

p rog r ams (how to interpret the horo-

scope). 

N o p r e v i o u s k n o w l e d g e 
r e q u i r e d 

48K Spec t rum . B8C/Electron. 48K 

One . Dragon . Tandy Color. Tandy 

TRS80. C o m m o d o r e 64/PET. Atari. 

Ams t rad . Sha rp MX80A/K/700. Colour 

Gen ie , V ideo Genie^System 80 'PMC 80 

many more proyrams for 
experienced astrologers 

also other micros 
Do/ p r o g r a m m e s *ijn t hans in 

Nedcr landsta l igo versios vorko jgbaar 

voor Spec t rum Vraag Oocumenta t ie 1 

Cash w i th order (add 50p outs ide UK) 

or large sae for the freo ca ta logue to : 

ASTROCALC (Dept YC) 
67 Peasc ro f t R o ad 
H e m e l H e m p s t e a d . 

He r t s HP3 8ER 
Te l : 0442 51809 M 7 

BBC B SPEECH Unit. Un l im i ted vocab 
A l l aphone Sys tem. Jus t p lug in. N o solder 
ing or wires £18.00 + VAT £1.00 p & p 
Wakef ie ld Componen t s . 29 Kmgscroft. 
Wrtlwyn Gordon City. Herts 635 

LETTER-HEAD 
for the 48K Spectrum 

An ENTIRELY ORIGINAL utility program 
io design and print your own businouu 
letterheads. orders. receipts. persona) 
stationery, labels and posters 
' 5 different type faces 
' Proportional spacing 
' Variable character width & height 

• Block scroU. inverse & erase 
' Variable thickness box function. 
• Graphics mode for your logo design 
' Special cassette Label option 
• Many more features! 

Drives Epson typo printers (inc. Star. M-T, 
Shinwa e t c ) via most interfaces ( i n . Hil-
derbay. Ketnpston. Kemps*on E. Tasmaji, 
Morex. Wafadrive) 

Price £7 50 on cassette. £9.50 on cart-
ndge . or SAE further deiails & additional 
interface compatibility from 

Bradway Software (YC). 
33 Cona lan Ave. . Sheffield. 

S. Yorka., S17 4PC. 

D R A G O N Mediaca lc Sp read Sheet 756 cells 
+ - / * % • » . Average total R&Col 's All tunc 
t ions suppor ted wi th m e n u a n d instruc-
tions. On ly £9,99 Med ia Magnet ics 
Freepost. W«! . t 8 r o m w i c h B706BR. 596 

C O M M O D O R E 64. Backup interface. Copies 
tu rbo loaders, mach i n e code etc. from 
Datasette to any Hi-Fi recorder (Specify 
P h o n o or DIN plugs). On ly £7 95 M c Q u a d e . 
55 Shaf tsbury Drive. H a y w o o d . OL IO 7PH, 
Lanes 639 

BlAflH CASSETTES 
Rely on the profes»lorw»ls for guaranteed top quality computor'audlo cassettes at great value 

budget price* Packed in boxes of 10 complete with label* inlay cards and library case 

Pr-cet >»cfa<Jt VA T post b peckuxj 
Length 
5 nvns (c 51 
10 mins lc 10) 
12 mms <C 12) 
15 mins (C. 15) 
30 nxns (c.301 
60 nuns (c 60> 
90 m;n* (c 901 

Box Price 110) 
£435 
£4 40 
£4 45 
£4 50 
£4.70 
£5 30 
£7 00 

Qty Value 

Cheque Potra' Order enclosed for 

T R A D E E N Q U I R I E S W E L C O M E GET B E S T T E R M S . S ERV ICE f» P R O O U C T . B U Y O iRECT F R O M 
M A N U F A C T U R E R S OF PROFESSIONAL B R A N D C A S S E T T E S 

N A M E 

A D D R E S S 

P R O F E S S I O N A L M A G N E T I C S L T D 
(Oept CCO). Cassette House. 329 Munslet Road. Leeds LS10 3YY 

F R E E P O S T Tel (05371 706066 

t Road Leeds LS10 3YY A \ 

A a M / \ A 

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 
lunjfcr your carti .»}(•» » tape o» CHt Sifl*tf/ 
ptug the sicpAod caitujgo »muiato» board into 
r <- cartr<jge socket and load « 0\c iac«.vdwc copy 
as you »oiany «**» program 48< RAM 
nwurium required specify ta*>e C dec version 
No nxxJfcal.cnr, id ywii comcuftK rowwod 

Original 400 800 «yH>1 C15.00 
NtW SO900XL vttnon C2S.OO 
Tape to Oiec transfer utility 

DOS based single stagr tape «o d»c tronsVr 
tAWv 

Tope to disc ft 50 
Tope Oupt'cator 

Disease aimow all ct your BASC macfrno rode 
tapes «N)tnor thoy aic single or rm- oiago ^H 
RAM recommended 
Tape Duplicator C6.00 

Fast Loader 
•VhJucc tape loading Mwt by re rccordirq aftnoti 
aa or your •ingioMMti-Kage HASCaneeMna 
code tapci al a faster data rato <*> lo faster) 

Fast Loader CS.00 
Prces mefude p&p S«na SAt tor hrtierdeM.HOl 
these arO other utilities 
S. Terrell. 17 Cock Close Road. 
Yaxley. Peterborough PE7 3HJ. 

MAGIC-MESSAGE 

Put YOUR n a m e in Machine-Code 
g a m e or s imp ly alter existing mess 
ages Cou ld a lso reveal h idden words 
in Adventures . All this >s poss ib lo with 
MAGIC M E S S A G E wh ich lots you look 
al a n d change mossages in a Bytes or 
" d i sgu i sed " 8asic p rogram. Even 
Commorc io l a n d the Headerless pro-
g r ams can be changed 
Load MAG IC M E S S A G E , play in pro-
g r am & like Mag i c messages will 
appear o n your v ideo . 

Post £5 95 Free 

Q/seas, Europe - 55p 

Othors ' ft 55 

(Please order as Mag ic M) 

ZX GUARANTEED (SPUI-
29 Chadderton Drive, 

Unsworth, Bury. Lanes. 
BL-J 8NL 

COMPUTER REPAIR CENTRE 
Have you ool problem* with youi 

computer? 
THEN CALL US 

BBC. Spectrum. CBM. Dtagon 
Mad aider or call in 

E N r i E L D 
C O M M U N I C A T I O N S LTD 
135 High St. Ponders End. 

Enfield, Middx. 
01-SOS 7772 

6 2 4 

FREE to |om Sof tware Library for Commod-
ore 64 100 s of titles. Send SAE Southern 
Software. Shorts Road . Fair Oak, Hants 
S 0 5 7 E H , 638 

ZX-GUARANTEED (SPU) 
29 Chadderton Drive, Unsworth, 

Bury. Lanes. BL9 8NL. 
Tel: 061-766 5712 
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<1 TAPE COPIER 6 
M i k e t o u t c v v c n i i . i l B A C K - U P o i p i o w i t h o u r v - c u n d g e n e r a t i o n c o p i e r j w c k a j c 
T C 6 l i c i < p c s w i t h i I K V « M m a t u r i t y o f P K I F N I I M . w i t h n e w U N I Q U E a d v a n c e d 
f c : i t » r o > - W K S p c c i r u m i m l > M a k e s s o u r o l d c o p i e r r e d u n d a n t ? 

I X m K w i t h f ; i M l o a d e r s • o i t n v r t s I h e m t o n o r m a l s p e e d f o r d r i v e t r a n s f e r 
I O A D S III p r o g r a m p a H s C O N T I N U O U S I V - c s v n s s h c n t h e r e i s n o s o u n d j w p . 

d h . i i i t m e l c . i d c r s l i i 1 s c V U k . - f 2 . i f h e a d e r s . c f c . m u k i n p t h c p r o c c v s s i m p l e a n d c f f e s t i v c . 
I ' v e r f i K ' i i d K 

C o p e s w i t h s l o n g p t x t y i w m ( « v h M X N i - f b y t e s ) . 
' E x t r a f e a t u r e s , c . * t i n t e g r a l h e a d e r r e a d e r p a u s e . d e l e t e , a b o r t , r e p e a t c o p i e s . 
I " U L L i n a n u . i l 

C O S ! O N l . Y E 5 ( o r i h w i t h M l n — s e e h f k w l 

Mt>lh VMl lh for TAPF T o (>Rt\ F TRANSFER 
j s K S p c v t r u m o w n e r s w i t h M k n V W a f i i / l t a c «lt i v c t e a n s o w t r a n s f e r t h e M A J O R -
I T Y o t i l K ' i r p r o g r a m s ( I I K h e a d e r l e s s . l u u u p r o g r a m s . - t h o s e w i t h L O W M h l t C B C J i 

v j > I 6 . V U ) w i t h o u r n e w l y I M P R O V E D p a c k a g e ( i n c l h y t c s c b o p ' s p l n i n o n e g o . 
V ' A I . c r e a t o r ( r e d u c e d I a s s t o r d I n KHMi * h v t c s i n 2 * c c s ) r e m k i l l . m a k e v i s i b l e , e t c . 
e t c . ) . 

T o t r a n s f e r I r o m t a p e v o n m u v t o m s v r t t h e p r o p t a m . a n d t h e n t r a n s f e r t h e v o m e r t e d 
I n l e s M O l b ( o r N N ' D l b ) H a * i h e p r o g r a m s p i v i n g y o u t h e t o o l s l o d o t h e 

r a t i 

-I 
c xeroses 

ic pr«. 
i n o d i f k ' a t u i n s t o e e l t h e m t u n n i n g M D I a l s o h a s e x t r a p r o g r a m f o r e a s y m u l t i p l e 

e n n i a f . a n d I R l J E c a t . T h c v h a v e a n e w m a n u a l w i i h e x a m p l e t r a n s f e r s a n d 

1 1 m w i d e l y a c c l a i m e d p t o g i a m ( s e e Y o u r S p e d N o u p i l ) i s E S S E N T I A I i t y o u 
a r e p i n y t o t r a n s f e r M O S 1 o f y o u r p r o g r a m s t o > » > u r d r i v e l r > it a n d s e c l o r 
v o u r s c l l n o r i s k ' 

M D I b ( W l ) l h t o r d i s c o r W a f a i l r i v c o w n e r * ) c o s t * a m c t c tf'.W 
A s a n I X I R A o p t i o n t o c o n v e n i e n t l y t r a n s f e r c o n v e r t e d h y t c v w i t h i n t e g r a t e d 
h e a d e r r e a d e r , o p t i o n t o a l t e r p r o g r a m n a m e s . S T O P S p r o g r a m s , e t c . w e h a v e M I •• 
a t O ( t o r M / d r i v e ) . o r W a l a t a p e a l £ 4 ( l o r W a l a d n v c ) o w n e r s ( M I h c a n b e s u p p l i e d 
o n s a m e t a p e a t T C f t l o r a n e x t r a t ! l ) 

U P D A T E S E R V I C E : O l d c u s t o m e r s c a n g e t t h e l a t e s t v c r v i o n o n u n y p r o d u c t w i t h a 
£ 2 r e d u c t i o n b v s c n d i n c o l d T A P ! o n l v . - S A I ( l a r g e ) . 

A I L I ' R O D l ' l I S ( A K R Y O l R M O N I Y B A C K < i i A R A N I l - . l ; ( n o t U p d a t e s ) . 
O V E R S E A S a d d t l E u r o p e . C o t h e r s l o r e a c h p r o d u c t S A L l o r e n q u i r i e s 

I f KM. DCPT YC. 10 BRI NSWICK GDNS. CORBV. NORTHANTS. 

TOP PRICES 
AND ROYALTIES 

Paid for top quality games 
I written in machine code or | 

basic for MSX. Amstrad 
CPC 464. CBM 64 and 16. | 

Games for other 
computers considered. 

For immediate evaluation 
send your tape to:-

Cascade Games Ltd. 
Harrogate HG1 5BG. 
Tel: (0423) 5 0 4 5 2 6 ^ 

WDSoftwars 
Utilities for th« QL (£10 on Microdrive) 
This package offers single key load**), 
running or deletion of files, multiple 
formatting of cartridges, and auto backup 
of files from ore or more cartridges to 
another with optional over-writing of 
namesakes. In addition, a directory of 60 + 
filos can be viewed without screen 
overflow N8 a VERIFY program is 
unnecessary QDOS dons this 
automatically. Now includes directory 
print out and 'qprint' to print any or ait files 
on a cartridge with optional doted titles 
Owners of the earlier package can update 
by sending OUR cartridge and 25p. 

Morse Tutor for QL £8.60 
As for 48K Spectrum without speech 

Current Spectrum Software 
Tradewlnd (£6 Cassette) 

Buy a ship, provisions and cargoes to trade 
between the harbours ol the Corel Islands, 
Make a fortune if the weather and pirates 
let you live long enough to master 
seamanship and economics. A strategy/-
ad venture game with graphics for 48K. 

Jersey Quest (£6 Cassette) 
Following an accidant. you are stranded in 
tho labyrinth of time ond must find your 
own way back to tho present with the aid of 
persons and objects from Jersey Folklore 
Meet the Black Horse ot St Quen. the 
Dragon and Knight of La Hougue B« . the 
Black Cat of Cerrelour a Cend»e. the 
Witches of Rocqueburg and many others 
A text only adventure tor 48K «n machine 
code lOufl). 

Morse Tutor (£4 Cassette) 
The one has it alt' 4-19 words 'nwute. 
variable spacing, variablo number of 
groups of random letters numbers or 
mixed, random sentences, own message, 
single characters (including punctuation), 
variable pitch. FEEDBACK vna screen, 
printer or SPEECH (phonetic alphabet via 
Currah u/Speech on 48K version only), 
and repeat facility. Takes you to ond 
beyond RYA and Amotmit Radio receiwsg 
standards. 16K and 48K versions on one 
cassotte. 48K only on Microdrive 
cartridge 

Spectrum Programs on Microdrive 
All the above are available on Microdrive 
cartridges at a price of £4.50 for one 
cartridge + the price of each program as 
shown above E.G., a cartridge with 
Tradewmd and Morse Tutor would be 
CI3.50. As a bonus. Gavin Monk's 
Indexed Loader is included free with each 
cartridge. 

ov/niabJtt from 
WOSoftware. 

Hilltop. St. Mary. Jersey. C.I. 
Tel 10534)81392 

5 5 8 

DUST COVERS SETS 
For AMSTRAD CPC 464 

£695 
• Matctong proofed nylon, tteatod with nnn 
»t«tiC nli.bitor Green pipin« on monitor 
cove- AMSTRAD CPC 464 on keyboard covor 
• Pl**»« crato Colour or Mono 

C o v e r f o r o t h e r c o m p u t e r s 
Mulching proofed nylon vmtfi toning 
p-j>-ng j f x l nanso on keyboard BBC 
ORACJON 14.95. COMMOOOHf. 
GO I OS I AH SAHYO. SONY. IOSHI8A 
£394 m black but u«p.psd SP€C 
TRUM plus £2.50. OL C? 96 

M a t c h i n g c o v e r s f o r P r i n t e r s 
Amstrad O.V1P t, Canon PW teeOA. 
Commodore MPS 801. Epson FX HO. 
Rxao. Mannesman Ml 80 Pantlw 
1>X 109 Shinwn CP 80 CPA 80. 
SokosKa 500. Toxan KP8I0 £395, 
Brother MRS C3 50 and Juki 6100 at 
£4 50 
At SO AVAILABLE Monitor. d-sc 
drives etc arid oood ranoo of Businns 
Compute* covers eg IBM-PC. Apricot, 
M»c<ntmti Ptejse enquire 
• 48 Mosir Turn Hound. 1« Class 
Postage 

BBD COMPUTER DUST COVERS 
» M A N S I AVINiJf 

WRIGHT INGTON WN« 9RI» 
Telephone; 0?'j? 477948 

TRADE ENQUIRIES WELCOMF 

V D U BLUES — V 2 U 
Foliquo. ollcrgirs, depression, head-
ochei otc maybe increased by long 
exposures lo CRT omissions 
A negative air ioniser could alleviate 
such side effecls by precipitating posi-
livo clcctro static cnorgos. 
Fot literature on ionisers from £26.04 
Weoie contact: S u r p l u s v a l u o , B o o -
h i v o W o r k e r s C o o p e r a t i v e L t d . , 
4 0 a H i g h S t r e e t , S t o c k p o r t , S K I 
1 EG. Te l . 0 6 1 4 8 3 9 4 3 6 . 

TECTEL R O B OT ICS 
CONTROL BOARDS FOR H O M E COMPUTER S 

ORIC 
ORIC OUUBRY £24 
1 ot 16 channel controller 
ORIC AOC f34 
Superfast 8 channel analog digital 
scanner. 8 bit resolution 
ORIC I/O port £39 • 
16 programmable channels 
ORIC PRINTER £95 
26 col. matrix, g r a p h s double siiod 
prmt. ink 6 ribbons 

2X81 
2X81 OUUBRY £22.50 
1 of 16 channel controller 
SX81 ADC f34 
Superfast 8 channel analog digital 
scanner. 8 bit resolution 
2X81 I/O port £34 
16 programmable channels 
2X81 HI RESOLUTION 
GRAPHICS £28 
stunning results. 

ITEXT SOFTWARE a new range of educational programs. 

TODDLERS (pre school) 
LEARN your ALPHABET 
LEARN to COUNT 
LEARN your COLOURS 
LEARN your SHAPES 
ABOUT the HOUSE 
ABOUT the KITCHEN 
ABOUT CLOTHES 
£3.95 each 

Send cheque or Postal Order to: 

M U M S b DADS 
ITEXT cookbook (Enghshl 
ITEXT cookbook IChmese) 
ITEXT cookbook (Itafcan) 
ITEXT cookbook (Indianl 
ITEXT Wine & Beer Making 
ITEXT Cookbook Oessert* 
I TEXT Cookbook Confection 
£5 65 each 

TECTEL 
Telford Opportunities Centre, Halesfield 14, 

Telford, Shropshire. 
Tel. 0952-581738 

Pf/PCt 50 tot control boords D tor topes 651'12 

N O T I C E 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 

W o u l d classi f ied 
adver t iser 's please note 

that 15% Value A d d e d Tax 
must be added to 

adver t i sement rates 
quo ted in this Journa l . 

663 

CBM 64 it * ft VIC 20 
THE ULTIMATE 

BACKUP DEVICE 
this hardware Intcrfau- actually tfenerates 
NEW tape • 1 aoe copies of AH program* whilst 
you load plav or tyix*' lnclvMl.it M TiirtxVFavt 

loft ier proornmk. M x l w w <o<lo etc 
TWIN Cassette 0«fc System 

S e n d e h M u W P O t o t ( 9 9 5 
to COPY RITE lOcpt VCi 
127 S»iakospe*rc Street 

Coventry CV? 4NG 
Oispotched t>y Return Post 

TRADE ENQUIRIES WELCOME 

Amstrad 
assembler by 

Arnor 
" M a x i m " 
See page 82 

FOR TIIK Sl\( I.AIR Ql.: 
PACMAN. QBKRT and GOI.F 

(KM N (III s'iM'll (iniiialitw ai>.ii>Uiisv orlrnlftc l 
,th-,ri' v»tY%|M>..14<-1,.Nv» |ImiAin S.lt 
I .»n Wiiiit- < « n l « K.\cr>li"H-

pill (iwcM Nl'l VAI l>i(i<iiuil.iiivi' ,nkl 
l<M P'ntrrx (NAI t.M luH . MUhwik it ..thcl 

MULTIPLY your mcomo/prolns NOW with 
tho breakthrough ENTREPRENEUR ASSO 
ClATION Discover new. lasting success. Act 
today1 and send (or full, free details 
ENTREPRENEUR ASSOCIATION, Dept A4. 9 
Cork Street. Mayfair. London W1 

473 

664 

FR5T 00HPUTER REPRIR5 
VIDEO VAULT INTERNATIONAL 

1 0 * REPAIR SERVICE E 3 
I rums repaired for £ 19.95 Inc. Pans. Insurance and P & P No Hiddr n Extras. 

• I 5 C D U N T 
5 D F T H J R R E 

CBM 64 SPEC 

BIACH H[*D ; «D » 15 
HAiO Ort* MOSCOW 740 S lb 
GHOS'ftUStfK 8W 765 
OAUYi OICATHIO* 6 n 5 20 
PYJAM48AUA 5-75 5 25 
JfT SI! WIUY 6-35 4 50 
BOUlOEfiOASri lib 6 iO 
KOKUIOM WltF 670 t 15 
61 UE WAX 7 25 6 30 
SQStT flPOCAlTPSt 775 6 30 
STIVf OAVIS SUKB 1.70 
QUICKSMOT J J STICK BfW 8 99 
HAM J SIlCK I FACE 7 99 

ALL PRICES INCLUDE POSTAGE 

CO» PO» TO M J.C SUPPLIES 

SCOJA LONDON RO HITCHIN HERTS 

AMSTRACVAtmos/Orlc 1 — Super software 
select ton. also accessories at discount. SAE 
for dtitoils Tho Software Club. 26 8«.'0Chley 
Drive. Cardiff. 644 

ADULTS ONLY "Party Daro" a 48K Spcc 
trum game up to four players Customise 
mode for hilarious fun only £4 99. Post 
free. M Cowley. 3 Cotsworld Road, Cashes 
Green. Stroud. Glos. &42 

I 
I 
I 

I 

BBC. Commodore 64. Vic 20. Atari. Quoted for. 
Are you fed up u<th waiting weeks for your Home Computer to be repaired!!! 
Why not try the Experts, we offer a full repair service on any Home Computer. 
AJI repairs carry a full 3 months guarantee, plus on every Spectrum repaired we 

send you a free game worth £5.95 for your enjoyment and pleasure. 
• 

r y a o e c t t 

I and ple« 

W h i l e y o u wa 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 n g i n e e r * . 
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 s . 
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 t e n t by m a l l o r d e r t u r n e d a r o u n d in 2 4 hra . 
M o a t S p e c t r u m * r e p a i r e d w i t h i n 4 5 m i n u t e s . 
A l l M i c r o s i n s u r e d f o r r e t u r n j o u r n e y . 
O p e n 7 d a y s a w e e k . 

S c h o o l r epa i r s u n d e r t a k e n - d i s c o u n t s ava i l a b l e . 
Free s o f twa r e w i t h e a c h S p e c t r u m r epa i r ed wo r t h £ 5 . 9 5 . 

* O v e r 8 years e a p e r W n c e w o r k i n g w i t h c o m p u t e r s . 

ONLY GENUINE SINCLAIR PARTS USED . 
Phone today for your free estimate or send your computer lo us with £1.75 
(UK F IRE I.O-M. C.I.) or £6 50 (Furope/Scandlnavia) we utll contact you the 
same dav by phone or l\t class Mall should you require quotation first 

TKADE ENQU IR IES MOST W E L C O M E ACCES S W E L C O M E D I 

V I D E O V A U L T LTD . DEPT . R 1 9 . T H E L O G I C A L C H O I C E 

Telephone: Glossop |STI» 04574) 66555. 
140 High St. West. Glossop. Derbyshire. England 
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POWERFUL UTILITIES 
A K T U I FAT* I O W I / T I I I T V 

| 5/MDMASU*rs»upfccp*rv»«r-..d»f-
ference. I ! J T E W yaj to I M TRR copy 

I a choke of I I V M I ^ I I « I '>»nu, 
*rry Al»> r*orpc».*r\ .1 

TAPf COPIERS 

l » j j e m*rvr»r code programs to 
aifcr* setuicy Back-up copies o« tr* 
mjyyrty Of protected vAwMr 

AvaIJOIT lof 
C H I I M I L L I M M L . J I N I I • * . * * 
1A< »» Al >.».»l ft.** 
gpwaw <i n 
i m w IIH 
AUMlWWM lt*> 

TAPE TO OtSC (/DUTIES 
BBC 
A vtry useful jtttty 10 r*«p srrft 
those iiuboori wt* programs onto 
your own disci ONLY t».*S 
ATARI 
A purpose ptOMm ttv* A k w 
Single M.IQP ocoi proorarm to OE 
j/>«ed onto iixiudrs output to 
IJC* Works On1 

ONLY f«.«S 

ONE onacroi* VJ.O 
Al lait • rwHy powerful >v ccfarr .w) U!i»ty jeojr i'<C»{Ki.il»\ a 

K-aiMM*. "Fatuopy Wnuxtminulnio 
r*.>U jndnfWa«*»©»• d»»c 'Cfroc Copy jl'jffj.M jrOA»nr\ 
all rf f0» typev yCaj can n\t»r ,• tecu'ity 14? cjT (nov rtpenyvr Out 
rwv, pmorjen ' OukktKu' mere true haivei >v »**Snmr wery 
uwA> "File Copter »»'«« (elective opyavj drrctcey "Track 
anal Secto*' .< si?*** t»x v*»y cnyiK/i prcajram Ano yckxjei tne v>icsv 
raj uwfu ixcur Vlewtoam Fait Formal. Umcretcli. Dltc Monitor. 
Menu Maker. Indea. Retltle. Rename, Scratcfier, Dlic 10 Tape 
*vl Tidy Hytwhrtr * I S* I yr:., imrtt' Uvt O.V. Ov<t!X Vccnedmdiy 
Aitr. run Mjuucwm 

O N L Y f2t.es 

Cornell ycur stow IN»-V»j v/r*.wr 10 
hlflh ipeed load AC" rMdxi IN-
moll topftlitlceted .'ayj-- or m 
type you so praaxe lurbo ' 
•oMkng versa** mov ur»ĵ  and 
multipart mat .:o.I lode 
pendantly iVf avx>.a • Umpteiouv 
no programming iklll n»ail«l 

load !lw !««.• r.a MmaC 
Wl''f " I U I H I a-l X>l«MlM 
icvrr TOO© u*OI 
A very prolan tonal program. 

OfftV It.tl 

ROCKET 
Fed up waiting ' » progr jiri to 
load .W3 save 19'X aft r. j unity Inr 
the proiyammer. spreds kxirtng 
xxl uving Oy abcî t B time* AtKp 
win jliowrig lor notnui tpeed ope r -' 
*KXI\ Doet not irw wrrti 
Of BASIC jn no wrdijr n uvil <Vo 
r̂ jern <an alio be •-•vro wMf) hqli 
voeedl̂ iemi reload Inatepen 
dantly A m,iit (or vrtaxn pro 
graovnen no iw drivr 

ONLY 17.95 

OUICKOISC 

N O W C V T N I A I N * 
I .1 >...' I'.«l l'j .' .r a " new 

4 iimu 
mt iptta A rtf.icir pactaor trut jncnvi you 10 
.''TOrpOr** menu and 'all loading en 
your own duel fid.irtpt̂ lierai-rjrvjrr 
Vr taograrm put on dot w«i- OIKO TMI 
iVf »o •aw ur»>lyl anotrer way or p-j*mj fan 
oa>5 vay.i—1 A muit '-» «• dv 

OMiviit.es 

D0CO 
THE r AT* ro wu vTurn 

•a r guarantee (Ut NUt n IT* belt 
i^ir fO <*i£ uWay on tne marin 
Very easy to ute no progra 

Auicrvxicjily (v»x!ln drvKp run-
Dm aro pat proqr̂ irn Pro-
grarm auto load o run cr.ir 
UwAniif Aral <M .<v> ty made to 
faitload All OuUkdltc Kandy 

r̂ Miig ,1 "J» <wvn cVM progi*ra 

O N L Y tt.es 

BIOMOUTH 
Tr* superb new speeeh 
synthesis orogram lor the 6* 
Uses speak as a basx com 
ovind Very easy to ute Can be 
incorporated nto yeuf basic pro 
91 arm worth are enterM n 
p'vonetK Cnijftsn. ir sprit as tt*y 
sound Therefore vOcatxAaty is 
unlimited Great fun 
good 'or educaton.il purfXArv 

ONLY C7.95 

Tape Bach Up Oevtce 
Kaadavarr aaae Mrvwwr *>A 

M H I H 'Tw (KKtir !•:« . atowt 
to nu«r |M) Ul> «(>«'. ' lureo 

Mltwaff k'/ilvs* ir.Wr.' IMX HMim 
RUL THR 
V^ul • brand naw 
•WAIM l*py . loonr cva a Â .a* a.ava) 
f '" P*C«IK. raw and n e o n 
« | I A * 1 * > I W 9 W 

0*AV ( I * . * * 

S P F C T I T U M 
" V "TWAIA-IAT- W - I M O^ TR* M 

N RWA- twuCM • ' v Spectrum 
IWMu>itM1M\uiifnfiil. 

ONirc11.es 
'•iiwamtoiw 

COMMODORE 
W h e n a second CBM type cassette uni t is connected to 
th is board it w i l l make back-up copies of cassette based 
sof tware, inc lud ing turbo/ fast loaders, machine code 
and/or basic and data f i les. Very user f r iend ly , the back-
up copy is m a de on the second cassette uni t wh i le the 
or ig ina l is load ing on the f irst. No add i t iona l sof tware is 
needed. Priced at C9.50 p lus 50p for p.p. U.K. (Europe 
add £1.00, e lsewhere add £2.00). Send cheque/postal 
order, or a s tamp for full details, to: - C. Kent, 1 5 Bamburg 
Close. Danesholme, Corby. Northants NN18 9PA. 

C 0 M M . 0 D 0 R E 

MICRODRIYE BACK-UP 
"THE PRINCE" 

Transfers all ultimate entries including "Unctorwnrlfje' and Jlmylil lfl i£' 
Transfers Decathlon' "Cyclone". "Ghostbustcrs" "Cords of Midnight'. 'Monly 
Mol» Codename Mst" Trashm-tn" 'Pyrwmaratna". 'Seiabble". 'Chequered 
Fby". »K>SI imaaine 'wrnes and many more Absolutely guaranteed to work! 
Ipcrtxhblo value at £?.9S 
C l '^qnos to M. A lexander . A lexander Compu t i ng Services. 67 Lansdowns 

Lane. Charlton. London SE7. 

Alexander Computing Systems 1985 

THE PROFESS IONA L MACRO ASSEMBLER 
P A C K A G E FOR THE COMMODORE 64 (TM) 

mondt 'copr D lit Mon-'or: R»od. edn o«d blocks Irom/fodrtli WJIolio lei you >»ue disi i 
Me. vcroich file und SO on) ONtY C9.75 
Mo<^-- Code f*o«'V>t All the »«uol functiOfis »,D r. lood, sove ev ONIV C7 65 

UNtKA JABl t orf£ll $UY iHf WHOt ( 
fACKAGt fOft OH( Y (77 95 

All piogiomt ore ti/ppl.od on ditV lot I or J IMI disk drrve* 
Include G3 50 p&p jour ord». 

ORDER FORM 

STOP-REVEAL 
A unique cassetto tot the 48K Spectrum ' 
Genuinely 'e'S Vou: 
1 STOP virtually aN pcograms. BASIC. 
MACHINE CODE and oven 
HEADERIESS FILES, protected or nol 
2 HfVEALs the hidden Bas< in Machine 
Code programs. (Could be cluer. in 
advcntur<> games) 

3. LISTS actual Machine Code on youi 
video 
Now yoti can STOP. LIST, MODIFY, 
STUDY most Spectium programs at your 
lersure (And cassette ts Microdrive 
compatible) 
Includes a DISASSEMBLER so can 
even study Sinclair ROM. etc. p»us the 
most Advanced HEADER READER r-vei 
written, plus pao«* of SECRETS OF THE 
TRADE explaining ptofcivonal methodt. 
used to hide linctsi programs, etc 

YOU CAN NO J OFT A MOM 
POWERFUL CASSETTE 

(Even STOPS REVEALS programs which 
a»e a genuine 48K loogl 

POST £5.95 FREE 
I Europe odd Ft Other areas actt F2I 

KERR. 1 2 HIGH STREET. 
KING S LYNN. PE20 1BX 33? 

AMSTRAOCPC 464 
ORIC'ORIC ATMOS 

To Program* Top Discount* 
AMSTRAD CFC MA 
14 95 Er'bofl. Ooppw Squad. Wcri.X fnl 
>r<vri\ 6atiylon, Mnsvage From Andromado. Mini 
©»•<'» Emerald isle P*«I» nr. FNUIV 

I Ib-.ute IAOOA 0i.J9T S-r tareelol 'jlf 
IB'« OarkMa' OHmd Of 0-r. foolb»il 

Mm*Kl SO Sn.iukai. ScatA-û  4tV Survaty. 
Tecrv^anteilirsiOMieCdu^ TigMerntoL Jet 
S*t W'.>. Jack A 8-111 »la'». So«er, Pyiairarjiru 
Maivc Mieer I i; 9S llira B̂<>j«< tuwonl 464 
Screen Oei'Qnir ONE laU Alirx,t ccoicMfWol f4S6 
A»»-a 3000. Skramblii. '>>uw WPO >ng lt>->S D.g 
CF'. jll 401 Mell.on tandMufOn Mf 

H ie. Spculy Mansion TrouW* <> Sioco C8 50 
. Attack ol Cyoenniin, 0rau<jM» Gno»l Gotibli". 

Grav̂ cr. Prtibe 3 Ouacl * J*» Tt*4*H0». ii 
ISKCateourx. Clnnwc ttoi/ivj «>»4»<xcn. Footon' 

•M»'W lone na.dm, Mmtp'f Speca Shuttle. 
f;%00a-r<iirtlflr O.ntio • al tovw Don r F,..wl nil 
0 t -»ta4h. Stv». Xenon t /ooffSHCa. Zorgnn* 

CN/PO'tlo OJ SOf tWARff 
m Motty laa Rd WrtaMiegton. 

Wigan Lanct WNS »N 
Fnc« ind U.K. p4p furepe 50p 

or»ar> 11 CO 
Tel <07571 421*15 

Atvembler I Di«4M*embler D ' l l Moo A * Mornloa 1 

for I D'll. Drive i > for 2 D-tl Drives I I 
Poyment on cKegue only Woke poyotil* to 1 0 S SO»TWA« 

Send order to LBS SOFTWARE GlFHTEVEJl l , 
DK 3650 OlSTVKKr, DENMARK 

ft'eoie oflow vo ro 6 i len <j*U>*«y become ol pottal HeUtf* 

M I C R O C E N T R E 
MIOM STItff t • Vf IMAM 

woncf sttetHaai 
W : I M I H 4 I 

M I C R O C E N T R E 
i rv* FtntHoat ROAO. 

COTTCmtKM IUIU1MHAM 
tal OJI «1*41+4 

* B A C K - U P - S Y S T E M S F O R * 
* C B M - 6 4 & V I C - 2 0 ' 

By tUIIBOinONtC iFornialy TngvjTt (ll^ln.) 
_ , N E W * ' H A C K U P OOAflp M> II N L W " 

This new version of our famous 
Back up Board now works two 
ways. Switched to mode 1 it oper-
ates as before, i.e. you can conned 
a second CBM cassette deck lo 
your VIC or 64 and make a copy ol a 
program as it loads ll will copy nVc 
code, fast loaders, dala files etc. By 
switching the board lo mode 2. '64 
owners can use our special transfer 
software to regenerate a copy of a 
program on the second deck as it 
loads from the first This method 
can produce a better quality copy 
than tho original. 
Conversion service Return your 
original Back up Board to be modi-
fied to Mk.ll for £4.50 
Back up Board Mk.ll with software 

on cassette. £14.50 inc p&p 
Back up Board Mk.l (Operates as 

Mode l) 
SMI only £10 00 inc pSp 

Send yovr cheque'P.O. lo: 
T U R B O T R O N I C 

46 Ripon Street P.vlunson Lane. 

HALIFAX. West Yorksh.ru HX1 3UG 

11 Cynthia Road. Poole. Dorset 
102021 731594 

WE WANT your 48K Spectrum programs, 
Call Chad soft on Crosion 600263 Top 
prices paid. Call between 8pm 9pm only. 
On our special sales line. 667 

T H E B E S T S P E C T R U M 
T A P E C O P I E R ? 

"SUPERCOPIER" 

prcxjt3m; 
• Copy i 

V 

Tin s Advnnccd copter wilt: 
• Copy FUI l -IHK programs. 

Copy "unstoppable 
3ms. 

programs wilh heafler-
less Mes 
• Copy any Me type numeric character 
arrays, basic 

code, elc 

Comes compiete with n superb header 

te.tder - normally an extra' 

Full instructors very user fnendly 

Unbeatable value at only 

£4.95 (inc. p&p.) 

N E W ! 

S C I T A P E ; M I C R O D R I V E 

U T I L I T Y 

Transfot your cassotle programs to 
microdrive — quickly and easily. 
Slops and relocates code - transfers to 
microdrive Comes with a superb header 
reader and fu» instructions — easy to use. 
Superb value at 

€4.95 (inc. p&p) 

Send ctwqoc. PO to:— 
KOBFIAH SOFT 

Pkwsjnt Vww". Huinw Lane. 
Huhiw. Nr Longton. 

Stokoon- Trent. 
Staffs. ST3 5BH 

Overseas — Europe, add 50p. Others, 
add Ci.50. 

632 

Spectrum Repairs 
£16.95 inclusive of labour, parts, p&p 
elc ZX8 I f o r f 11. Fast reliable nervier. 
IA v. repair 24 hrsl by qualified enRin 
eery Send computer only to: 

HS COMPUTER SERVICES 
"2 The Orchard. War ton. Pre»ton. lane* 

PR4 1 BE. Tel. 0772 632686 or 634897 

. 327 

SPECTRUM ACCESSORIES 
SPEEDY LOAD: Have yoor waa«g time" TM 
snort progiam WIS yoo savo load at 3000 
Easy to u«> Casvso 4flK C2.95 
TAPE CONTROL Tr*s , r.<jue unit va tr>e 
MtC port teawig c'*r enr̂ is-on port foe Auitm.t 
Ic on Oir and >>ad »A «nin<) ol one or two 
recorders from lerto-fiior (fOflram uiing BEEP 
command WHh am l̂iii* aOMTCi control save 
loisd'ndK̂ ito-s se*' au»:/ .Ailchlor mwmd ve-.t| 
e-/. ST-O" blaca tav.> t24«J 
TAPE SWITCH lUKCtO* one" oad --eve 
iŵ cn.nQ av/nout 'ead <r\am>nq Biacn case wti 
BEEP amp avi eontrw £13 95 
BEEP AMPLIFIER: Soun) «vH IXiOWi A-r. 
.i-iuira> coni-o JI wac» c.iy C8 9S 
AERIAL SWITCH A.IV UWI A "'. TV ttad 
Savix î p'uQj'raj TV o< îji £2 9S. * 'I «-«3c© 
.inriai Mtennon ead 12 2S 
TAPt HEAO. Cuiarw^demapneiitiig < 
C2 4S; alignment tmi upe £2 9S 
RELAY CONTROLLER 4 cl-.vin«il. o.. ».r. 4 
amp 7. p»e main-. -e<ay ar«l ON ntKaVC Inc 
reliiya 8EFP ope-ated .o the VIC port 
Cased m-.ir. K'l'A termrvti'. £37 SO 

NESS MICRO SYSTEMS 
Main St. . Muu of Ord. Ross-shire IV6 7SU 

WORLD Series Cricket. Captain England S C I T A P E ; M I C R O D R I V E 

against Wost Indies or World XI Includes U T I L I T Y 
speech. 48K Spectrum. C4.95, Bosoft. Lyn- _ . 
brook. 8orth.Dyfe<( 604 Transfer your cossotto piOQrams lo 

microdnve — quickly and easJy. 
SOFTWARE exchange. Swop your used Slops and relocates code - transfers to 
programs FREE membership. Spectrum/ microdrive. Comes with a superb header 
Dragon Huge program base. SAE for reader and fu» instructions — easy to use. 
dotaits UKSECIYCI. 15 Tunwell Greave. Superb value at 
Sheffield, S5 9GB. 602 £4 95 (inc. p&p) 

HOME ACCOUNTS. Put your house m order' 

Probably tho best homo use for your KOBFIAH SOFT 
computer" Compfehcnvvo coverage of bonk Pleasant VioW. Hulme Lane. , 
accounts, credit cards. HP. otc Inbuilt Hatmo. Nr Longton. 
accuracy check for all transactions Project Sroko-OT- Trent. 
cashflow fot any period ahead Ava-taWe lor Staffs. ST3 5BH 
CBM 64 or VIC 20 C7.50 of tree delate from: Overseas Eurooe add 50o others 

DISCUS SOFTWARE. FREEPOST. Windmtfl ^ T r f M 
Hrtl. BrixhamT05 98R Tel 08045 55532. 632 

477 

Address 

AMSTRAD VIDEO/POWER nxtension lead 
2 mtrs. T5.60 3 mtrs. f6.45 Adaptor/lead 
for standard monochrome monitors f3.45 
Stereo amplifier for Walkman ' head-' 
phonos £9.95. Steelsoft Enterprises, Heath-
ers, Evendine. Cotwall. Worcs. WR13 6DR 

654 

HORSE RACING. Bet the professional way 
using class as you ' c u d e program for 48K 
Spectrum Send f 6 to John Pooley. 68A 
Tilohurst Road, Reading. Berks 659 

EDUCATION software. French ' 0 ' lovel 
revision grammar and exercise on cassette 
for BBC model B" C7.95 including postage 
and packing. Whittext Educational Sort-
ware. 48Sevenacres. Somerton, Somerset. 

668 

3M SCOTCH DISCS 
bfetiirv guxanief Bo« ol Ten I (' 
VDO €14.00 DVOO 121.00 I 
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M e & l f o r Kufcu ve^— 
O u o yco^ teep ^ o t M p u A C 

OAAyt^UMj less ? 

For further information on 
our computer work station 
and display/storage 
module, please write to: 
Cass Richards. Remploy 
Metal Furniture, Neath 
Abbey Road, Neath. West 
Glamorgan, SA10 7BL. 
Telephone 0639 3812, 
Telex 48229. 

Remploy 

f f s 
STEVE JACKSONS 

S S L i W v V 1 1 3 
The definitive role playing 
adventure from the pen of the 
world's leading author and the ^ 
keys of the worlds leading M 
software house f l V d l t U t € 
In your High Street shortly. I V T E R N A I I O N M -

85 New Summer Street. Birmingham BI9 3TE Tel: 021-359 0801 
585 

DUBROVNIK 
FOR LONDON 

I want to spend 30 days in July 
in London. For this you spend 
rest in Dubrovnik. I am 28 
young man. Inq. Elektrotech-
nics. Tel. 050-24-229. 

PAREZANIN SLAVKO 
M. Marorice 19 

50000 Dubrovnik 
Yugoslavia. 

11L 

SINCLAIR OL 
Only C 3/9 99 

QL COLOUR MONITOR 
Only £255 95 

COMMODORE SX 64 
PORTABLE 

(Dith Onv* ft Col Monitof 
Bu.lt m\ only C795 95 

PHILIPS U CiNn Monitor 
(Composite video & Sound) 

CM 95 
SINClAM FLAT SCRFFN TV 

C99 95 
An price* include VA1 & FmI 
Fie.- Delivery (UK only) 

Please w n d d w i u n r f ' O i 
l o COMPUIER PIUS 

45 Bridge Street. 
S i a t l i ST5 t R I 
Tel OttO 677333 

BORED WITH J U S T PLAYING 
COMPUTER G A M E S ? 

Wish you could do something more useful with your 
computer? Well now you can! And it's so simple! 

No need to understand mach ine code or purchase expensive interlace 
equipment Wi th the n e w 'LITAC' light activated controller you can control 
mams or battery operated equ ipment directly The 'LIT A C controller, which is 
suitable lor use with any h o m e computer uses a light activated transducer 
mounted within a special suction cup which can be posit ioned anywhere on your 
TV screen. The detector is activated simply by programming a white spot to 
appear in front ot it The LIT AC ' detector controls a high speed changeover 
hinged armature relay, the contacts of wh ich are fully isolated and can be used to 
turn olcctncal equ ipment on or off. 

Typical applications include control of l ight i . motors, pumps , tape recorders, 
robot arms. etc. 

Up to four 'LITAC' controllers can he powered h o m a separate mains operated 
power supply, or alternatively a 6V battery may be used. 

EXAMPLES 

T V 

~ LAMP o 
MOTOR 

PUMP 

R O B O T A R M 

' L ITAC controllers £ 6 . 9 9 e a c h Power supply uruts f 4 50oach P&P C 1 .00 Chequo.'PO to 

PHOTON ELECTRONICS. 90 Lower Road. Hednesford, 
Cannock. Staffs WS12 5NB. 

or S .A.E. for further information 6 1 0 

r 
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 TO TA L 

EUREKA Commodore 64 and Spectrum 48K £14-95 £4-95 
ALIEN Commodore 64 S-95r £3-95 
ELITE BBC or Electron 04-95 £8-95 
MUTANT M O N T Y Spectrum 48K £ - 9 5 £2-95 
AL ICE IN V I D E O L A N D Commodore 64 £ - 9 5 £3-95 
P O S T E R P A S T E R Commodore 64 £2-95 
B L A G G E R MSX £ - 9 5 £3-95 
M E M B E R S H I P (Refund voucher enclosed with first order) £1-00 

TOTAL ENCLOSED 

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. 

£1-00 

NAME A D D R E S S . 

L. 

COMPUTER 

Cheques/PO's payable to Prev iew S o f t w a r e C lub . All orders subject to availability. Prices 
inclusive of VAT = 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 8 7 , S o l i h u l l , Wes t M i d l a n d s , B 9 1 3UJ . 
.J 
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AMSTRAD CPC 464 
U T I L I T Y P R O G R A M S F R O M P R I D E 

Always ihe »ir« a r d the besl software Offering more teatu'os end better v«ly« foi money than 
other >IM»U programs available Wo aHo o " e ' a last reliable and IhendV m«il-o«dei I»IV<# No 
onauiryis •onced 
S ve t ONI Copv tnA'O' con* eit you' p * » f i m lo load m up to f l W W i n fester 
Features include 
• Commands available from 8o»< 
• Choice o l (oof loading speeds. 1000 to 4000 baud 
• Copies alt tested software 
• Comprehemrve header reader 
• Load and fctt protected basic programs 
l is t your "Welcome" tape Cassette f 6 9S Inc. P&P 

NEW • • • NEW • • • NEW • • • NEW • • • NEW • • • NEW • • • NEW • • • NEW 
TRANSMAT Tr antler your programs onto the Amst/ad Disc System 
Features indude 
• Faithtu>ly transfer all progi ams 
• Add rolocatof necessary 
• Auto of non auto modes 
• Erase or rename programs 
• Comprehensive header reader 
CassetteC7 95-re P&P 
Z£(MS A compr rhenti»e machine code editor and disassembler 
Features include 
• Continual menu display 
• Steal po.nl insertion 
• Register inspect -or 
• High speed hex codei string search 
• Hex codorstrmg input 
Instructions included to disassemble ROMs 
Cassette ft 95 nc P&P D*cC109*mcP&P 
PHlN 11 R PAC 1 A printer enhancement program lor the OMP and Epson compattbU p» mters 
I oatu res include 
• Screen dumpo m ail modes 
• T»vosve»otdump1orEpsoncomp*t4ilep«iniers 
• Tent dump in all modes 
• T hroe new type style* for tho OMPl 
• Abbreviated codes to printer 
C a s s e t t e B J i w P&P Disc£9 95 mcP&P 
NOW A V ARABIC SCRIPTOft DMPt PRINTER owner ei"ows6 
type styles inciud-ng real writing, i t e i o e t c or set so l your own d ^ v o n Also overcomes no tower 
case descender problems ? program pact only C6 9$m< P&Pocf 10 WincP&Pondisc SAE lor h i l l 
details 

S P E C I A L O F F E R 
Wor t h £3 95 

Buy m o t e than o n e title and get a cassette conta in ing a real t i m e digital a la rm clock 
FREE including its P&P (whi le stocks last) 

Europe — add £1 .00 per title, rest of wor ld — add £1 .60 per title. 
• • Al l disc based titles have FREE disc space avai lable to user * • 

P R I D E U T I L I T I E S L T D ( Y C ) 
7 CHALTON HEIGHTS. CHALTON. LUTON. BEDS LU4 9UF. 

SPECTRUM MARKBOOK14SKI 
A full teacher's m« r»book on 

computer Holds all your clasves: 
easily updated, automatic totals, 

percentages, orders of merit me»n& 
Sl> graphs etc CS50 

Mentor Software. 69 Beech Road. 
Helton. Lancaster, 

609 

Z X 8 1 Learner Labs £10.00. Z X 8 1 64K R A M 
packs £25.00. Z X 8 t 32K R A M packs £15.00. 
Z X 8 1 16K R A M pack £10 .00 Lonson 061 44? 
6041. 6 1 9 

" A C C O U N T S " , 48K Spoct rum, main ta ins 
cash and bank accounts, analysing 1.000 
entries under 26 headings in full detai l , plus 
trial balance. £3.75. Also "Address" holds 
200 addresses £2.50. Chegues /PO to Lunn 
(Account ing Services) Box 621. 621 

ATARI 
400 /600 /800 /800XL 

Tape to Disk Utility. 
Tiansfer single A N 0 mul t i -s tage 
" b o o t " tapes'to disk and then run t h e m 
f r o m a fast, au to load m e n u . The ony 
o n e that can handle up to f ive stages. 
£12.95 mc 
Tape Copier. 

Easily dupl icate single a n d mult i -stage, 
Mi'C, BASIC, even non-standard format 
tapes. Opt ion to savo copios at foster 
b a u d rates £6 .95 inc. 
Cheques /PO to C. G i bbons . 170 Brad 
wel l C o m m o n Boulevard. M i l t on 
Keynes. Bucks MK13 8BG 

MASSIVE CLEARANCE 
5 0 , 0 0 0 NEW GAMES 

Ex Chart/Top Titles! 

£1.99 each 
These are all full price g a m e s currently sell ing e lsewhere at 

£5 95 t o £9 95 each . 

SEND SAE FOR LIST TO: TEEVEEs SOFTWARE 
96 98 Cannock Road. The Scotlands. 

Wolverhampton WV10 0AE 
ESTABLISHED 10 YEARS/TRADE ENQUIRIES WELCOME 

C o m m o d o r e 64 /Spec t rum/V ic 20/BBC/Atar i /Or ic /Amstrad 
633 
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AMS DISK 
Ai last a tape lo disk transfer utility Put 
youx ptcoanvs onio disk Joi fasw loading 
J US! tS 95 Still avaiLible Arnxopy II the 
best available' Only £4 95 

AV»;v rcUsws 

l>eep Though? Aaarmtoiei — Uirest avail 

abk? fcesi fe.Vurtss (we use 1? fo write our 

programs") Only £8 95 

Please wrt- for fur'her mlerrjki'&n 

ULTRA TEC (Computing) 
Floor B2 

93 Mount Road 
High Bamos 
Sunderland 

Tel: (0783) 283550 

Trade & overseas orders welcome 

All pnees fully inclusive fcr UK overseas 

please add £1 50 

WE TAKE PRICE IN OUR UTILITIES 
640 

V I C - 2 0 A N D C B M - 6 4 
S O F T W A R E H I R E 

• FREE MEMBERSHIP 
' 300 TITLES 
Send 2 17p s tamps for you r 

Hircki t t o : 
VIC-20 SOFTWARE HIRE (YC) 

8 Thur land Street. 

No t t i n g h am . 

Please state which machine 

BLANK TAPES 
TOPOUALtrvC^K 1 APES SUITABLE FOR ALL 
COMPUTERS WJVOiMECTFOWBEST VALUE 

C3.99 lor Ten * CIS lor SO 

JOHN LYDON 
7 Naffleer Ukl Oeepmo Peterborough PE6 $OB 64 , 

SPECIAL AGENT 
D E - L U X E S P E C T R U M 

C O P I E R 

A multi-purpose yet extremely 

easy to use tape copier. Ideal 

for the experienced or absolute 

beginner. 

• • • • 5 STAR RATINGS 
1. Copies multipart programs 
all in one loading. 

2. Copies Basic, M / C o d e and 

even the Headerless programs 

up to 51K. 

3. Cannot be fooled by weird 

names or false Headers. (Other 

copiers wou ld crash}. 

4. Can remove Autostart from 

Basic. 

5. You can determine Pauses 

between sections if desired. 

Once you've experienced this 

super DE-LUXE silk smooth 

copier, you'll never want to use 

any other. 

E 5 . 9 5 

O/seas, Europe + 50p 
Others ^ C 1.50 

fOrder as SPECIAL AGENTI 

KERR. 24/25 High Street 
King s Lynn. Norfolk. PE30 IBP 

st I 

F R K K TKA< II YOURSKI.F MAt IIINK COIIK LESSONS 
With the KOYBOT 48K Spectrum Mucliinc Code Sy>lvm Simply Ivpc in 
instructions, dynumic displays show CPU/memory internal working, system 
comprises full scale ASSEMBLER. DIS ASSEMBLER. D E B U G G E R . TEST-
UR. ON-LINE LEARN ING A I D with advancedeas> to use facilities. Options 
inclinle using printer, microdrivc. hex or decimal numbers. 

Cassette £7.95. Cartridge £9.75. Overseas + £1.00 

Ik-pl VC3. 45 I lull bridge Ruad. KuvUiRlt. 
. F.sscx SS<i »M . . l ei: »2bX 77166.1 for leallclv. Roybot 

E D U C A T I O N 
Whether It be SPECTRUM. ZX81 or BBC 8. we hold m stock probably tho 

largest range oI education*; software eva^abie. currently n e»c*«a of 
50 DIFFERENT EDUCATIONAL CASSETTES 

produced by the m*»or sohwere houoet 
SAE for cata logue end SPECIAL OFFERS Also G A M E S TAPES 3 for price of 2 

LOCATOR. 12. FernhaM Ofive. Redbcidge. Esaea. K»4 5BN Tel 01 550 5575 jac 

O ' L E V E L R E V I S I O N 
O x FREE INFORMATION PACK conia«is OUALITY TUTORIAL REVlS»ON software for the 
Spectrum. BBC. Electron & CBM M Also educauonal PROGRAMS for all i«et and learn-ig 
ib-htvct - with SPECIAL OFFERS for the V»C-20. ZX« I BBC & Spectrum _ and VIOEO 
CASSETTES and BOOKS 

S e n d 2 4 p S A E t o : I N F O - S T R E A M ( D e p t Y C 0 7 ) . 3 6 A C h a s e G r e e n A v e n u e . E n f i e l d . 
M i d d l e s e x . E n g l a n d . E N 2 8EB 631 

S P E C T R U M K O P Y C A T 

V c r s i t u i 3 

Sim|il> ihc IxM. Cnp\inc.in> Ifs'-lsK Spectrum prugiant mtw asc«s> l.<)AI>inc ami 

S A v t i f i p >nur ttwn pwj i .wi% 

F . u n UfMoppablc pruct.nnv van miw fx- h a t i c d up on to j Ircdi ta|X 
NE W KKATl R E S 

< ontinuouv I <>AI>tnj: Mul l ipai t pfo>i.im% copics ui O IK p i 
i .S i in • byte i>i«»j:r.im> backed up CJIMIV 

Repeal ("OJMCN 
plu\ much, much mo ie 

I-of lrv,4^K Spe i imm onlv i4 «J5> 

M I C R O D R I V E K O P Y C A T 
I r.mslci >oui CJVH.-IIC software onto M i cmd r i w simply ami casiU 

AutotnaiK-ally rckna t i s I M . K I I I I K euUe p f n t m t m 

StofK and reveals I I AS lC (Mugrunis 

I .SS I .NTIAI I ' n i . IT 'Y I O K M l C R O D R I V I IKANSI-I K 

I or lfV4.sk sfvetrum only 14 

Boih p iopr .um include I R l I Header Ke.uler pntprani 

IX%f>ai« tH-tl by I irxi <1av» return ol posi 

MKDSOFT 

IH-PT Y C . P<> ITNS M. LLAMIIGMOKC. Hampshire. KG25 2I.W. 
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-tr UNLOCK YOUR AMSTRAD tr 
w i th AMSKEY 

Easy t o u s e , u t i l i t y p r o g r a m r e m o v e s p r o t e c t i o n 
a n d a l l o w s l i s t i n g , s t u d y i n g a n d c o p y i n g o f y o u r 
p r e c i o u s s o f t w a r e . Y o u c h o o s e , l o a d i n g s p e e d 
a n d p r o t e c t i o n o f y o u r b a c k - u p c o p i e s . Fu l l y 
a u t o m a t i c , h e a d e r r e a d e r w i t h o n - s c r e e n i n s t r u c -
t i o n s a n d p r o m p t s . 
FREE PEAK A C O D E P R O G R A M M E . A l l o w s y o u to 
f i nd t h e m e s s a g e s and w o r d s in y o u r m a c h i n e 
c o d e g a m e s (very use fu l fo r a d v e n t u r e s ) . 

O n l y £ 6 . 9 9 i n c l u d i n g p & p 
Overseas orders please add C1 postage 

Interlock Services Ltd. 
D e p t Y C 

3 7 B N e w C a v e n d i s h S t . 
L o n d o n W 1 M 8 J R . 

T e l : 0 1 - 6 0 9 8 3 0 1 
6 ' 4 

COMMODORE 64 — AMSTRAD — MSX OWNERS 

M I D L A N D C O M P U T E R L I B R A R Y 
1 AH ihe W n i M ' n i an cor.srttr disc and 
cartridge 
7 Miro youi f«U qj«ne absolutely l»ee ato CIS© 

n 

7 Gan>M. Bimoes* atvj Educational 
Mftwtn 

fl Return o< post srivico gu.iidntcod 
9 l ow rs t new tu rd JIHI iiollw.ni> jK<ET 

f i trie UK 
10 Join now O* money back guarantee 
11 Ovoi 1. ?00 games m stock inc m a n y U * 

imports 

t membership £8.00 
4 M»»ch*.o»rromorrfvCl ?6 PAP Ky h 0 I O n * 
5 No limit to the amount ot game* you can 
lino 
6 Alt ganwisor floats v.>th full documentation 
S«nd cfteou* Ot pC*t*J O/dar for C6 w,1h your one selection ot • jrge SAE 'or furthtft data*H to 

MIDLAND COMPUTER LIBRARY 

28 Cottage Street 
Wo<costor WR1 2FL VISA 

Tal W or con tor 6 1 1 0 7 2 

T H E T A B L E T O P T V . P L A T F O R M 
comes in TWO widths and in Beige or Teak M.F.C. (please specify). 
Both feature a non-slip angled shelf. (Simple self-assembly). 

INTERNAL DIMENSIONS 
W H D 

475mm 135mm 405mm 
700mm 135mm 405mm 

Price 
£6.99 + C1.99 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 
(Dealer Enquiries Welcome) £699 

a n u i u j 

665 

PREMIER LEAGUE 
*8K SPECTRUM 

New and exciting football management nrraleqy 
oamo Foral lonmunait* feaf-xe-. include Team 
itttoctxjn T'amina, S u b s ^ t e * plus many 
mammon! Scrd S A£ lorOC-MHororryC4 75 lo 
(X>f«B t A J Software b9Star4onHd . Enlield, 
ifciUwei 

634 

The Publ ishers take an 
r e a s o n a b l e c a r e t o 
ensure that c lass i f i ed 
a d v e r t i s e m e n t s a r e 
genuine, but readers 
m u s t s a t i s f y t h e m -
selves that they w i l l be 
o b t a i n i n g wha t t h e y 
require before enter ing 
in to t ransac t ions , parti-
cu lar ly if they involve 
large s u m s of money. 

128,'178 

061-4454375 061 445437S 

COMMODORE C16 
Cassette Hire 

AT LAST! all the top games avail-
able for the C16 can now be hired 

from 
D/VBSOFT 

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 inc pAp Both ways. 
For complete membership kit post 
cheque or postal order to: 

D A B S o r r 
39 Guildford Road, 

Lcvonshulmc, M19 3FG. 6 6 ; 

T O P BRANDED SOFTWARE 
From 99p 

Example! Bugaboo T r i x x . M j n x Minei, Pool 
Styx etc Send SAE for l « to 
ALIEN SOFTWARE (YC3) 

44 Watling Ave., Edjfware, Middx. 
Tel. 0I-9SI 4641 

649 

HiTfTWIhT 
mm CLASSIFIED 

ORDER FORM 
Classified Rates 
linage: SOp per word (Mln JO words) — 
p '*pO yob •• 

leo «NovW comber* rA# torn 
ptonUd » HOCK CATITMS thona nvmbat 
tountt ot 3 wotdt Nome ond oddtt i to be 
po>d lot it used m odverTuemeer So» Nvmbe/ 
it raqwrad n H 00 extra. 
Display — rotas par see (Min 2scc) 
One insertion M.00 
Three insertions M.70 
Six insertions M.S0 
Twelve insertions Ct.OO 
Oipiay a&tt'bsi'i s*ou>d o>o>«M $aparata 
copy and pra'crat/y rtittv* space Or pAonc 
i0>-66> 303& 
Method of Payment 
Cheques etc, should bo mode payable 
to Buameee Prats International Ltd. and 
croaaed. I enclose herewith 
chequo POfor 

Piooio debit my AccewViio 8orcioy 
Cord'American ExpreitrDirws Club Inti 
as below 

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 Box No. required YES/NO 

NAME iPtaase mck/de imtislsl. 

AD0PESS 

SIGNATURE 

Post to: 
Cut out the order form and return 
together with your remittance to. 
Claurfted Department, Your Computer. 
Room M2I1. Quadrant Houae. The 
Ouadrant, Sutton. Surrey SM2 SAS 
101)661 3036 

Payment by credit c a r d please state address c a r d is registered 

Dayt imetel .no 

THIS FORM SHOULD BE RETURNED BY APRIL 29 FOR JUNE ISSUE 

Company Ragtttarad Numbar: 1515371England I Ragutatad Oftica: Quadrant Housa. Tha Quadrant. Sutton. Surray SM2 SAS 
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Hot* 
lines 
Acorn Computers 
Telephone: Cambr i dge 0223 210111 

Atari 
Telephone: S l o ugh 0753 24S61 

Amstrad 
Telephone: Bron twood 0277 228888 

Commodore C B M 
Telephone Nor thamp ton 0538 205252 

Enterprise 
Telephone 01-739 4282 

Oric 
Telephone: Teversham 02205 5141 

Sinclair 
Telephone: Camborfey 0276 685311 

Tandy Corporat ion 
Telephone: B i rm i ngham 021 5566101 
ext 33 

Toshiba 
Telephone Camber loy 0276 82222 

Local, national and 
international micro 
events are updated 
here. To publicise 
your event, phone 
Paul Bond on 
01-661 3472. 
Micro City 
C o m p u t e r s , B u s i n e s s S y s t e m s a n d 

C o m m u n i c a t i o n s E q u i p m e n t 

E x h i b i t i o n t akes p l a c c at t h e B r i s t o l 

E x h i b i t i o n C e n t r e f r o m M a y 14-16. 

O r g a n i s e d b y A r g u s S p e c i a l i s t 

E x h i b i t i o n s , I P a r k V i e w , 

B c r k h a m s t e d , H e r t f o r d s h i r e . 

T e l e p h o n e 0 4 4 2 7 7 3 2 9 1 for m o r e 

d e t a i l s . 

Business 
Computer Show 
O r g a n i s e d b y R c c d E x h i b i t i o n s , 

S u r r e y H o u s e , 1 T h r o w l e y W a y , 

S u t t o n , S u r r e y . T a k e s p l a c c f r o m 

J u n e 4-6 at E a r l s C o u r t , L o n d o n . 

T r a d e o n l y . A d m i s s i o n b y b u s i n e s s 

r e g i s t r a t i o n . C o n t a c t H a r r y H u d s o n 

o n 0 1 - 6 4 3 § 0 4 0 f o r m o r e d e t a i l s . 

r i i v ^ M 

- i 

VCTiat Jo uvj m.-jn, the )«yitick / w i i • nit 

idon V work? Your beyt will go apt if 

they can'i play "KaiJ Over Motoric" 

.after Jtn'wr. 

ITW, v.* can't tenJ n ba.lt again 

Commodore art Svng a noiktake 

and the m/wfcvr tt11 t<e over btfort 

the marketing manager gen back Irom j 

holiday 

Ixonov Captain Tanyu Kirbuk (Helen Mirren) and Dr HeytMod Hoyd (Roy 
Seheider) discuss how to saw the mission from disaster in MGM/UA's new movie 
"2010". 

Business 
Telecom 85 
T h i s s h o w d e a l s w i t h b u s i n e s s 

c o m m u n i c a t i o n s , t e l e p h o n e s , f a x . 

p h o t o c o p y i n g a n d o f l i c c 

a u t o m a t i o n . It t a kes p l a c e at t h e 

B a r b i c a n C e n t r e , L o n d o n f r o m 

21-23 M a y . F o r m o r e d e t a i l s 

c o n t a c t O n l i n e C o n f e r c n c c . 

T e l e p h o n e : 0 1 - 8 6 8 4 4 6 6 . 

EXPORT
AND OVERSEAS VISITORS 

ALL MAKES OF MICRO 
COMPUTERS, PRINTERS, 

PERIPHERALS AND SOFTWARE 
SUPPLIED AT DISCOUNT 

PRICES 
AMSTRAD • O R I C * SINCLAIR 
• BBC MICRO • ELECTRON • 
COMMODORE* AQUARIUS* 
EPSON* BROTHER AND ALL 

POPULAR MAKES. 

J\J\ j O Q rj\jj 
UNICOM HOUSE 

182 ROYAL COLLEGE STREET , 
LONDON NW1 9NN 

TELEX: 295931 UNICOM G 
TELEPHONE: 01-4821711 

A Micro X 24 

Addictive Games 4 6 Modem House 32 

AGF Hardware 120 
Amstrad 75 , 75 N 
Ani iog IBC New Generation Sof tware 10 

Anthony Ashpit.i l 108 
Amor 8 2 O 

Ocean So l tware 132. 133. BC 

8 Odm Computer Graphic 107 

Beebtjg 70 Opus Supplies 44 

Betasoft 108 
British Telecom 22 P 
8ubb lebus 08 Picturesque 108 

Practical Programs 24. 120 

C P V. Tubes 56 

CBS 36. 37 
CoHmsoft 14. 15 O 

Quest Int Computers 42 
D Ouicksrlva 11 

Dennison Manufactur ing C o Ltd 59 
DK Tronics 26 R 
Durrcll Sof tware 4 Ram Electronics 77 

Render 103 

E Romant ic Robot 56 

E 1 Sys tem* 93 R S D Connect ions 84 

Electronic:! & Wireless Wor ld 28 
Elite Sys tems 5. 8 9 S 
Enterprise Computers 6 . 7 Sags Sys tems 138 Enterprise Computers 

Selec Sof tware 84 

F Sof ia id 131 

Fiei Ltd 34 Software Commun ica t i ons IFC 
Sof tware Library 58 

G Swanley Eloctronics 70 

Gilsoft 134 Swescot 32 

H T 
Haulsterm 34 Tan soft 50 
HCCS 54 Tasman 117 

H)-Soft 9 3 Thoughts R Crosses 19 
v The British Computer Society 30 

1 The Micro Workshop 82 
Icoo Sof tware 97 Touchmasier 110 

Imagine 85 

Incentive Sof tware 38 u 
Industrial Process 8 2 U S Gold 8. 9. 12, 13, 18. 40. 100. 
Interface 34 . 70 . 134 113. 155 

K V 
Kuma Computers 63 Vistonstore 81 

J 
Vortox 98 

LCL 134 W 
Lovel Ltd 93 Walker Computer Services 32 

/ Will"am Stuart 24 

M W u o r d Software 56 

Momoco 6 9 
Memorex 16. 17 Y 
Micro Business 118 Your Computer Circulation 139 

Micro Gold 146 Your Computer Subscription 136 
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THE ULTIMATE HUMAN TO COMPUTER INTERFACE 

ICEMASm 
r I R A A / - i i i i r - . JUST IMAGINE c b w ^ J 

JUR COMPUTER TALKING TO YOU IN A f i l 
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 H U M M I N G 

THE VOICE MASTER W O R D 
RECOGNITION 
Speech recognition - the technology of tomorrow 
is available today, enabling you to give verbal 
commands to your computer It is very easy to 
use Store the words or phrases to be recognised, 
using the TRAIN command Give RECOGNISE 
command and the computer will understand the 
words it has been trained to recognise 

Sophisticated pattern matching atognthm is 
used tor word recognition and there is a delay of 
less than 500 mill seconds State of the art digital 
Signal processing and dynamic time warping 
techniques ensure nigh performance 

THE VOICE MASTER 
SPEECH SYNTHESISER 
THE VOICE MASTER ENABLES YOUR • 
COMPUTER TO SPEAK IN YOUR VOICE 

IN ANY LANGUAGE AND WITH 
ANY ACCENT. 

The Voice Master Speech Synthesiser 

The Vo«ce Master enables your computer to 

speak in your own voice, in any language 
and vdth any accent. 

To record speech, use the command 

LEARN and speak into the microphone To 

play back, use the SPEAK command Up to 64 

different words, phrases or sounds can be 

stored in the computer at one a me. 

You can control the recording rate, play 

speed, and volume for special effects 

even program to speak backwards. 
to use Examples are included In 

make it easy to add speech to 

As you hum or whistle, the notes scroll by 
on the video display You can edit the notes, 
play them back, scroll them back and forth, 
deleting and correcting them, when 

finished, the score can be printed out 

In the 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 sirr* lar to a real time spec trograpn Vorce fundamen© i p tch is also 

shown in real ome 

A major advantage of the Voice Master system is that word recognition and speech synthesis can work together 

The Voice Mastrr comes completely with a quality head set microphone and earphone (umlar to what telephone 

operators and pilots use I. speech synthesis, speech recognition. vo<e harp software and detailed instruction manual 

Demonstration clock and other programs are included m the software A detailed manuJl with examples expJam how to 

use speech synthesis and recognoon in your o w n programmes 

- VOICE HARP 
Voice Harp is a totally new musical concept 

\JWth Voice Master powerful software, you can 

P actually compose and perform music in real ome 

/ J simply by humming, whistling or ynging It doesn't 
y matter if you can't read music Your voice or 

whistle pitch will wnte the notes tor you including 
duration and rests 

THE VOICE MASTER 



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 all kinds of monster meanies 

live. Hurry now. and I'll see you on your screen, from your cuddly, adorable me. Roland Rat. Superstar. 
SPECTRUM 48k C O M M O D O K f 64 , V > C v 

OcconHouw 6 Central Street Mjf*l«n*cf MZMMS TckphoncObl 8 J 7 6 6 H lclc»669977 

O l w W l « j r n WOOUVOfTTH A l lNM I I I I . ' 4 H Z B E 3 USRTS Rur.lb«-U> CCMKT 
Sp> « iitun ««1 * pxai vSlw.vr l'*4r o«>»«>v» wvVnnir 


