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world's greatest arcade games" 
for-

ZX Spectrum 
and VIC 20 

Featuring: 
I Hi-Resolution Graphics 
Sensational Sound Effects 
Authentic Arcade Action 

• Machine Code Thrills 

• COSMIC INTRUDERS 
The original and best 

intruders game with some 
new twists - how long can 
you last? 

• ROAD FROG 
Guide Froggy across the 

road, then the river and 
finally home - but beware 
the Evil Monster! 

M ROCKET COMMAND 
Speed across the planet 

surface to defeat the aliens 
and save the Human race -
smart bombs and hyperdrive 
to aid you. 

U MONSTER MUNCHER 
Chomp the apples in the 

maze before the monsters 
eat you - if you can swallov/ 
the boosters you might even 
eat them! 

ANY GAME JUST 

£5.50 Including, VAT, post 
& pack and OUR NO 
QUIBBLE REPLACEMENT 
GUARANTEE 

SPECTRUM GAMES 
FREEPOST MANCHESTER M3 8BB 

INSTANT CREDIT CARD SALES 
LINE (24 HOURS) 

POST COUPON NOW TO: 
SPECTRUM GAMES, FREEPOST MANCHESTER M3 8BB 

Any ZX Spectrum 

Please 
rush me 
a c o p y 
o f -

Monster Muncher 
Rocket Command 
Road Frog 
Cosmic Intruders 

Any VIC 20 
• 

not available a b 

061-832 9143 
Dealer enqui r ies invited 

SPECIAL OFFER - SAVE ON TWO -
SAVE £2.00 ON ANY TWO GAMES - PAY ONLY £9.00 
I enc lose cheque/P .O. for £ . 
or p l e a s e debi t my A c c e s s Card No. 

NAME 
\ ADDRESS 

FREEPOST NO STAMP NECESSARY « . 



Ghost hunting: page 50. 

ZX-81 software survey: page 42. 

. ^ a , 

f/Vsr fivers gref ei/en younger: page 38. 

Sub hunt: 
page 78. 

Cover photograph by Stephen Oliver. 

28 E D I T O R I A L A N D Y O U R L E T T E R S : Spectrum colour for every TV; the good old 
days; and the break-in controversy continues. How much should your micro cost? 

30 N E W S : T h e millionth home computer; ZX-81 high-resolution on cassette; Dragon discs; 
BBC stringyfloppy microdrives; Sinclairs with 1 Megabyte RAM; and the 80K micro. 

35 C O M P U T E R C L U B : Birmingham's computniks are not afraid to use local radio to 
spread the message as Simon Beesley found at the West Midlands Computer Group. 

38 F I R S T B Y T E S : Your introduction to computing this month explains what memory 
mapping means and again helps you to beat those bugs. 

42 ZX-81 S O F T W A R E S U R V E Y : Peter Connor survives attacks by psychotic alphabets, 
hostile monsters and King Kong to bring you up to date with ZX-81 software. 

48 T E X A S C C - 4 0 C O M P A C T C O M P U T E R : First of a new wave of micros from the 
Lone Star state. Ian Stobie weighs up T I ' s powerful portable. 

C n C H A S I N G S P E C T R E S W I T H A S P E C T R U M : How today's ghost-hunters shadow 
« I U shadows with electronics. 

M S P E C T R U M A S S E M B L E R S A N D M O N I T O R S : Phil Holliday reviews the tools 
which could turn you into a machine-code programmer. 

D R A G O N T A N K S : Drive into action with the latest tracked titans. All the options are 
open from forcefields to minefields in Vince Crockett 's two-player game. 58 

62 V I C F R O G G E R : Will the truckers mow you down before you can cross the freeway in 
Desmond Phillips fast game for the unexpanded Vic-20. 

65 ZX-81 T A P E V E R I F Y : Andy Scott presents the Spectrum feature that every ZX-81 
owner wants — a verify command when you save to help ensure painless loading. 

70 S P E C T R U M S A T U R N L A N D E R : You and your 16K machine are on the first 
manned mission to Jupiter. Garry Owen gives you a fighting chance of getting there. 

78 ZX-81 S U B H U N T : Dive, dive, dive is the only chance of survival for the U-Boats 
lurking beneath the surface which you try to destroy in Rod Hopkins exciting I K game. 

81 B B C B R E A K T H R O U G H : T h e fun way to explore the BBC operating system with 
Chris Melville's Breakthrough game as your guide. 

87 A C E S C A N G O F A S T E R : All the tools you could need to put those go-faster stripes on 
your Jupiter Cantab are included in Simon Cross's screen kit. 

91 B B C H O U S E O F C A R D S : Learnstructured programming with Woodward and Berry's 
brain-teasing Pelmanism program. 

102 S P E C T R U M I N T E R R U P T S : Nigel Dore's interrupt-driven routines show you 
how to create a digital clock and generate sounds and moving landscapes at your whim. 

107 V O I C E S O F T H E VIC: What have Richard Clayderman and Acker Bilk got in 
common? Tha t ' s right — neither of them sound like your Vic-20. 

115 A T A R I F I N E S C R O L L I N G : If you were as elegant and sophisticated as Chris Lam 
you would already have developed these fine scrolling techniques. 

119 D R A G O N M O N I T O R A N D D I S A S S E M B L E R : Brian Cadge's fast machine code 
routines are just what the doctor ordered for you to diagnose programming errors. 

131 6502 M A C H I N E C O D E M A D E E A S Y : Get to grips with the language that 
6502-bascd machines like the Vic, Atom, BBC Micro and Oric use. 

135 S P E C T R U M V A R I A B L E S : High 
speed routines by Stuart Nicholls. 151 B A S I C D I C T I O N A R Y : T o n y 

Edwards completes his marathon. 

152 H I S T O R Y O F S O F T W A R E : 
John Dawson's Tower of Babel. 

• I C Q R E S P O N S E F R A M E : T i m 
I J O Hartnell answers your queries. 

161 S O F T W A R E F I L E : 10 program packed pages full of games, tips and serious 
applications for the Oric, Atom, ZX-81, BBC, Vic-20, Dragon and Spectrum. 

WIN A CC-40: See card at 
page 26. 183 C O M P E T I T I O N C O R N E R : New 

teaser, Camputers Lynx winner. 
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DEM THERESA NEW 

From now on, you won't have to look far for a totally professional home computer dealer. 
Just look for the name that says it all. COMPUTERS FOR ALL 

It's the newest and most exciting network of Micro dealers in the U.K. 
The ideal places to buy, browse, seek advice and after-sales 

se rv i ce . . . professional service! 
Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer 

exactly what you have always wanted . . . a shop or store that knows about computers, 
capable of helping you sort out what's right for your needs; expertise 

in giving sound advice, knowledgeable in technical matters. 
If you've ever bought from the usual retailer who just stocks and sells, 

you'll appreciate the difference! 
A COMPUTERS FOR ALL dealer is a shop where people m a t t e r . . . why not 

call in at your local one today. You'll get a friendly welcome! 
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FRIENDLY SERVICE AND THE WORLD'S FINEST MICROS! 
You'll find a wide range of popular Micros at a COMPUTERS FOR ALL dealer. 
Atari 400 and 800, Sinclair ZX Spectrum, DRAGON 32, SORD M5, MPFII, 
Commodore 64, Oric I (48K) and BBC Micro* to name a just few! 
Plus of course, the sort of dealer who can (and 
will) explain which one is best for your needs! 

HARDWARE, SOFTWARE TOO! 
A COMPUTERS FOR ALL dealer also stocks a great deal of the very best hardware 
and software, so that you can expand into new worlds of computing. 
Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range 
of ATARI software direct from the U.S.A.! 
Of course, you'll also find lots of other items of interest at a COMPUTERS FOR ALL dealer. 
Books, BBC Software, DRAGON 32 Software . . . *BBC M i c r o a v a i l a b l e 

the list is endless! w L """XL a t s e l e c t e d d e a l e r s o n l y . 

Call now at your local shop or store. 
Look for the name that says it a l l . . . 
COMPUTERS FOR ALL 

Where to find your COMPUTERS FOR ALL DEALER 
AVON 
JAOE COMPUTERS 
Coombend, Radstock. Bath. 
0761 32570. 

'MERCATOR COMPUTER 
SYSTEMS 
3Whiteiadies Road. Clifton, 
Bristol. 0 2 7 2 731079. 
MOBILE MICROS 
2 Castle Street, Thornbury. 
Bristol, 0454 418383. 
BERKSHIRE 

* KENNETH WARD COMPUTERS 
Verve House. London Road. 
Sunningdale. 0 9 9 0 2 5 0 2 5 . 
CORNWALL 

'FAL-SOFT COMPUTERS 
8 St. George s Arcade. 
Falmouth. 0 3 2 6 3 1 4 6 6 3 . 
DEVON 

•BITS & BYTES 
44 ForeSlreet, Mracombe. N. 
Devon EX34 9JD. 0271 62801. 
COMPUTER SYSTEMS 
(TORBAY) 
Pump Street, Brixham. 
0 8 0 4 5 6 5 6 5 / 6 . 

•CRYSTAL COMPUTERS 
209 Union Street. Torquay. 
0803 22699. 
DORSET 
DENSHAM COMPUTERS 
329 Ashley Road. Parkstone. 
Poole. 

•WEYTECH COMPUTER 
SYSTEMS 
20 St. Edmunds Street, 
Weymouth. 03057 79881. 
ESSEX 

•AKHTER INSTRUMENTS 
Unit 19. Artinghyde Estates, 
South Road, Harlow. 
0 2 7 9 4 1 2 6 3 9 . 

•COMPUTERS FOR ALL 
72 North Street, Romlord. 
0708 752862. 

•EMPRISE LTD. 
58 East Street. Colchester. 
0 2 0 6 8 7 0 3 5 3 . 

•EMPRISE LTD. 
3a Baddow Road, Chelmsford. 
0 2 4 5 3 5 6 8 3 4 . 
HANTS 
HOMECOMPUTER CENTRE 
(ROSS RECORDS) 
13 Kingston Road, Portsmouth. 
0703819515 . 
KENT 

•APHROS SOFTWARE CO. 
83 Canterbury Road. Westbrook, 
Margate. 0843 23627. 

•MEDWAY COMPUTERS 
141 New Road, Chatham 
0634 826080 . 

•MICRO MAGIC 
128 Erith Road, Bexleyheath. 
0 3 2 2 5 2 3 0 5 2 . 

LONDON 
EUROCALC 
224 Tottenham Court Rd.. 
London W 1 , 0 1 - 6 3 1 4139. 
KAYOE HOME COMPUTERS 
1 Station Approach. New Eltham. 
London SF9. 01 -859 7505. 

•KELLY'S COMPUTERMARKET 
227 Dartmouth Road, 
Sydenham, London SE264QY. 
0 1 - 6 9 9 4 3 9 9 / 6 2 0 2 . 
MIDDLESEX 

•TWILLSTAR COMPUTERS 
17 Regina Road. Southall. 
01 -574 5271. 
N. IRELAND 
D.V . MARTIN LTD. 
13 Bridge Street, Belfast. 
BT1 1LT. 0 2 3 2 2 2 6 4 3 4 . 
NORFOLK 

•CARLTON COMPUTERS 
4 Swanstons Road, Great 
Yarmouth, NR303NQ. 
0493 58898. • 
SHETLANDS 

•TOMORROW'S WORLD 
Esplanade, Lerwick. ZE1 OLL. 
0 5 9 5 2 1 4 5 . 
SUFFOLK 
BECCLES COMPUTERS 
5 The Ridings. Worlingham. 
Beccles. 0502 715061. 

SURREY 
•ANIROG COMPUTERS 

26 Balcombe Gardens. Horley 
02934 6083 . 
COMPUTASOLVE 
8 Central Parade, St. Marks 
Hill, Surbiton. 0 1 - 3 9 0 5 1 3 5 . 
SUSSEX 
THE COMPUTER CENTRE 
(BMS)LTO. 
37d & 37e Robertston Street. 
Hastings. East Sussex. 0424 
439190. 
S.WALES 
AUTOMATION SERVICES {S. 
WALES) 
3 Wermeys Road. Penysfai, 
Bridgend. 0 6 5 6 720959 
DAN EVANS (BARRY) LTD. 
81 Holton Road, Barry, South 
Glamorgan. 0446 734242 

•MORRISTON COMPUTER 
CENTRE 
37ClaseRoad. Morriston. 
Swansea S A 6 8 D S . 0 7 9 2 
797572. 
STEVE'S COMPUTER CO. LTD. 
Castle Arcade. Cardif f -0222 
41905. 
WARWICKSHIRE 

• IMPULSE MICRO SYSTEMS 
LTD. 
6 Central Chambers. Cooks 
Alley, Wood Street, Stratford-
upon-Avon. 0 7 8 9 295819. 
WORCESTERSHIRE 

•DEATH VALLEY COMPUTERS 
P.O. Box54. Worcester WR2 
6QA. 0905 640400 
EVESHAM COMPUTER CENTRE 
Crown Court Yard. Bridge St. . 
Evesham. 0 3 8 6 48635-' 

COMPUTERS 
'THE SHOP WHERE PEOPLE MATTER' 
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You'll find 
a complete 

spectrum of 
software at 
WH. Smith. 
The range of software available for the 

Sinclair Spectrum is to say the least, extensive. 
So every month at W. H. Smith, we review 

the range with particular reference to presenta-
tion, challenge, excitement and value for money. 
And because we're quite severe it's a difficultjob 
finally to arrive ata Top Ten. But as you can see, 
not impossible. 

You don't have to take our word for it 
At W. H. Smith we stock the widest selection 

of Spectrum Software, so you can judge for 
yourself. 

Flight Simulation 
Sinclair 
48K £7.95 

Penetrator 
Melbourne House 
48 K £6.95 

Title 
Arcadc Games 
Meteor Storm 
Space Intruders 
Time Gate 
Gulpnian 
Spectral Invaders 
Meteoroids 
Planetoids 
Hungry Horace 
Space Raiders 
Ma/eman 
Nigh (flight 
Ground Force Zero 
Caterpillar 
Leapfrog 
Gobble-A-Ghost 
Centi-Bug 
Cruising 
Blind Alley 
Derby Day 
Jackpot 
Kscapc 
Gobbleman 
Galaxians 
Invasion Force 
Seminal 
C'vber Rats 

Producer 
K 

RAM Prtec 

Quicksilva 16 £4.95 
Quicksilva 16 £4.95 
Quicksilva 48 £6.95 
Campbell 16 £4,95 
Bug-Bvtc 16 £510 
Softek 16 £ 4 1 
Sinclair 16 £* ^5 
Sinclair 16 L\Q 

Sinclair 16 £- 95 
Abersofl 16 & 95 
I lew son 48 £5 
Titan 16 £5.0' 
CDS 16 £5.95 
CDS 16 £5.95 
CDS 16 £5.95 
DK Tronics 16 £4.95 
Sunshine 16 £4.95 
Sunshine 16 £495 
Computer Rentals 48 £5 95 
Computer Rentals 48 £4.95 
New Generation 16 £4.95 
Artie 16 £4.95 
Artie 16 £4.95 
Artie 16 £4.95 
Abacus 16 £4.95 
Silversoft 16 £5.95 
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Chess 
Sinclair 
48K £7.95 

Starship Enterprise 
Silversoft 

^£5.95 
Horace Goes Skiing 
Sinclair 16K£5.95 

Avenger 
Abacus 
16K £4.95 

3D Tunnel 
New Generation l6K£5.95 

Mined-Out 
Quicksilva 48K£4.95 

3D Tanx 
DK Tronics 
16K £4.95 

Arcadia 
Imagine 16K£5.50 

Ti Ik- Producer 
K 

RAM Pricc Title Producer 
K 

RAM Price Title Producer 
K 

RAM Pricc 
Ground Attack Silvcrsofl 16 £5.95 Ship of Doom Artie 48 £6.95 Draughts CP Soft ware 48 £6.95 
Orbitcr Siivcrsoft 16 £5.95 Espionage Island Artie 48 £6.95 Practical 
Slippery Sid Silversofi 16 £5.95 Rescue Computer Rentals48 £5.95 Vu-Calc Sinclair 16 £8.95 
Strategy Games The Orb Computer Rentals 48 £5.95 Vu-File Sinclair 16 £8.95 
Battle of Britain Microgame 48 £5.95 Transylvanian Tower Shepherd 48 £6.50 Vu-3D Sinclair 48 £9.95 
N'ovoinik Puzzle Phipps 16 £4.95 Utility Collectors Pack Sinclair 48 £9.95 
Chess Artie 48 £9.45 Nl/C Code Test Tool Oxford 16 £9.95 Club Record Controller Sinclair 48 £9.95 
Voice Chess Artie 48 £9.95 Editor/Assembler Oxford 16 £9.95 Address Manager Oxford 16 £8.95 
Superchess li C P Software 48 £7.95 Compiler Softck 16 £14.95 Finance Manager Oxford 16 £8.95 
l-'oothall Manager Addictive 48 £6.95 Soft Talk 11 CP Software 48 £6.95 Dietron Custom Data 16 £4.75 
Chess-The Turk Oxford 48 £8.95 Family Games Program Collections 
Dictator DK Tronics 48 £4.95 Rcversi Sinclair 16 £7.95 Shiva Spec ia 11 Shiva 16 £5.95 
Adventure Othello CDS 16 £5.95 OverThe Spectrum 1 Melbourne House 16 £5,95 
Labyrinth Axis 16 £5.95 Golf R a n d R 16 £3.75 Over The Spectrum 2 Melbourne House 16 £5.95 
Planet of Death Sinclair 16 £6.95 Conflict Martech 48 £11,95 Over The Spectrum 3 Melbourne House 16 £5.95 
Inca Curse Sinclair 48 £6.95 Test Match Computer Rentals48 £5.95 
The 1 iobbit Sinclair 48 £14.95 Backgammon CP Software 48 £5.95 

2 £ Prices correcut time of going to press. Subject to availability. At selected branchesonly 
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Make much more 
of your computer! 
16k RAM Cartridge for VIC-20 
Nonswitchable 

while stocks last 
More sound from your ZX Spectrum! 
Echo 
Not only more sound, but better sound and a wide range of 
other facilities! 
Control Volume, and adjust tone of sound! 
Load and Save without switching leads! 
Audible cue facility for tape programs! 
DIN compatibility! 
No additional power supply needed! 
Attractively cased - looks good 
- SOUNDS GOOD! 
Only £23.50 

More memory fotjour Jupiter Ace 
Pacer 
The uniquely expandable 
16K RAM pack 
Similar concept to ZX-PANDA but for 
the incredible Jupiter Ace. 
Attractive, solidly bui l t 16K RAM pack 
with the facility of expanding to 32K 
by plug-in module. 
For more power to faster FORTH . . . 
you need a PACER! 
16K Expandable RAM £29.95 
16K Expansion Module £19.95 

8 YOUR COMPUTER. MAY 1 983 

More memory for your VIC-20 
Vixen RAM Cartridge for the VIC-20 
Switchable between 16K or 8K + 3K. 
Gives you the option of ful l 16K RAM or 8K and 3K RAM in one 
package. When added to a Standard VIC-20 
gives 16384 bytes of extra memory in 
memory blocks 1 and 2 or 
3092 bytes of extra memory 
into the 3K memory block AND 
8192 bytes of extra memory 
switchable between memory 
blocks 1 and 3. 
Fully compatible with available motherboards/modules. 
Simply plugs into the rear expansion port of computer. 
No re-addressing of existing BASIC programs needed. Only £44.95 

Tandem 
Expandable Expansion System for the VIC-20 
Gives 4 expansion slots for VIC-20 cartridges. 
Custom-designed case. Plugs directly into 
computer. Further expanded 
by using TANDEM System! 
ROM socket for expansion. 
No extra power supply needed. 
Only £34.95 

i: Stonechip Electronics, Unit 9, The Brook Industrial Estate, Oeadbrook I 
Alders hot, Hants. Telephone: (0252) 318260. 
Please forward me the following products: 

All prices are inclusive of VAT, Post & Packing for U.K. deliveries (overseas add 15%| 

Name: 

Address. 

STONECHIP 
ELECTRONICS 

"more ways to make more of 
L wm — y o u r computer ^ J 

DEALER ENQUIRIES WELCOME Delivery approx 14days 



1 0 0 FREE P R O G R A M S 
F R O M S IL ICA S H O P — W I T H E V E R Y P U R C H A S E O F A N 

ATARI 8oo ̂  
R E D U C E D PRICES! 
We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price wil l become the U K 's most popular per-
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has 3 library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ-
ten games and util ity programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 

ATARI 400 
w i t h 16K £159 
ATARI 400 
w i t h 48K £228 
ATARI 800 
w i t h 48K £349 

4 0 0 / 8 0 0 S O F T W A R E & PERIPHERALS 
Don't buy a T V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 
Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop s catalogue and price list 
as well as details on our users club. 
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 
<l£«S»RltS Cjbfei 
CaatHai 
Diiktttft 
Joyiticki 
La Suck Jovitkli 
M tc SUPOIKI 
Patfcjm 
ADVENTURE INT 
Scan Adami <jfv 
Kol Advaniurafnd 

2 P.rau M , 
Mo 3 Minion Imp 
NO 4 V<M<900C<II 
NoS !M Cw»l 
No 6 Stranga Otfy 
NO t Myiiary Fun 
No 8 Pyram-dolO 
No 9 Gnoit Town 
No 10 Say liland t 
No I I Sav Hliivt 2 
No IJGoiom Vov 
Angle Wo'mi 
Drtlactioni 
Galactic Emp.ra 
Galactic T r w 
Lvov Landfer 

Mountain Shoot 
Raarpuard 
Star Fl.ta 
Sunday Goll 
AUTOMATED 
SIMULATIC-Q 
Crutfi Crum&'f O v 
OraitOAfl Of ftv" 
Dragioni Eva 
Invmen Orion 
niicut it R.n-
Ricochet 
Slar Warrtor 
T«mpl« ol Ap|h». 
Uppft ftaachaf Api 

B&5.KS 
Banc fill VmuH 
Computa Auri 005 

Compuia Bk Atari 
Computa Magu m 
Of Ra Alan 
OOSUtiKfat L.lt 
OOS? M*imi 
" tc Atari Booki 
Op Sylitm Luting 
W.«y Manual 

BUSINESS 
Calculator 
OatatMH Managamt 
O»ei>ion Miki' 
Graph.It 
I i-,oiC'"3 
Librarian 
'.'-on & Loan Anal 
Noffl.iMi Ladgar 
Payroll 
Parionil Finl Mgm: 
Pu rcMll Lrdgar 
Salt* Ladgar 
Sutntici t 
Stock Control 
Tatalmk I 
V'lKttC 

Waakly ftannar 
Word Proeanor 
CRYSTALWARE 
Banaalh Tha Pyram 
Fanmyland 7041 
Galactic Ouatt 
HooH Of Uihar 
Sandi Of Man 
Watr'loo 
WorldWa' III 

RYBAcawr Alpha fighttr 
Olompalo 
Cry 11 ah 
Forait Firt 
Intrudar Alail 
Monarch 
Moonproba 
Vov .n̂  Vj j t 
Nominoat J.fltar. 
Ringi ol Tha 6mp 
Spaca Tilt 
Spaca Trao 
Stud Pokar 
Triple BlockHo 
E&UCATION 
from A>X 
Alg<alc 
Atlaiof Canada 
Cubby hoiat 
Elamantary B<oogy 
Frcgmaittr 
Hickory D.ckijir 
Irm Comply Dam 
Lamonadi 
Ittttrman 
Mapwa'c 

Maiht-Tac-Toa 
Maine & Prob Sotyg 
Mugmutno 
Muiic TarmiMotatn 
Wulica Computar 
My Fint Alphabai 
Numbar BlHt 
PpLycaH 
P-ai Oanti Of U.S. 
0u J Matltr 
Starnvt 
Starao 30 Graphici 
Thraa R Matu Syi 
V,<tao Math Flail 
Wordmakar 

Conv tranch 
Corv Garmai 
Conv Italian 
Cony Spaniih 
ErH'gy Clar 
European C & Capi 
Hangman 
lnv.1 To Prog " j '3 
Kingdom 
Vulic Compour 

Scram 
Stataa & CaOita'i 
Touch TyplQ 
twi SOFmftBf 8-ilth Hrr.taga 
Cribbaga'Dominoai 
Oarti 
Europaan Scana J g 
Hickory Otckory 
Humpty Ournpty 
Ximbo Jti LanOar 
Snookar J, 6i1l>ardi 
Submarma ComTdr 
Supar Cubai & Til! 
Tournarmnt Pool 

tfWiAtS A i E g g 
Anth.ii 
At tank 
Avtfancha 
Btbai 
6'ackjack Cairno 
Block Buitfr 
Block 'Em 
Bum»> Pool 

Can I 
Cantur̂ n 
Chackar King 
Ch.naia Pmm 
Codacrackar 
Comady Dilktm 
0'Ca Pokar 
Dog Daia 
Dcmiiat«n 
Downhill 
Eaitam Front 
Oa'anad A Hoty Gn 
Grapf câ Sojnd 
Ja.O 
Jukiaboi 
Lookahaad 
V W y Match 
M .oat Touch 
M.notau' 
OutKrV'HowiUar 
Pra«ho«! Gam« 
Pro Bovil.ng 
PuihOVfr 
Rabbou 
Ravaif II 
Salmon Run 
?4J Lanfl.ng Simul 
S4v«n Can) Stud 

Siauv Advantura 
SoMaira 
Spaca Oaia 
Spaca Trak 
Sultani Ptfaca 
Tact Trat 
Tarry 
Wurdi Gold 
Wlfardi Rayanga 
ENTERTAINMENT 
^"fh ATARI 
AltfrOldl 
Satkaibail 
Biackiack 
Cantiproa 
Oaii 
En:arn«nan! KH 
M.u.ia Commam) 
Pac Man 
Spaca invaOari 
Star RaOari 
SvPff Braakovt 
V>dao Eaial 

• Mti 'Mtf 
V nion Aitarol 
Vouikaiuek 
Thratnoid 
Ulynai.'Goklan Fl 
W.tard& Pr^cau 
PERIPHERALS Cantionici P* ntari O'lk Or,.1 
Eptom Printari 
Program Raco-rdar 
RSI]? Intarlaca 
Tharmat Printar 
I6K Memory RAM 
33K Mamory RAM 
PERSONAL INT 
Irom APX 
Arfv M j k Synam 
Bannf/ Gana-aior 
Blackjack Tutor 
Go ng To Tha Oo(t 
Kayboard Organ 
Moth Coda Tutor 
Par 10"Ml F Una 11 Prg 
P>*yar Piano 
Skatchpad 

PBOfiHAMMISa 
AlP5_fjflmfl«!i 
Aiiambiar Editor 
OwmbKr tAPXI 
M.creiof| Baiic 
PaKal (APX I 
P. IOI IConiuma'l 
Pilot IEducato'1 
Programming Kit 
SANTA CRU2 
Band of Animal̂ n 
Bobi Buv nan 
Oiipiay Lint 
Graphici Mach.na 
Kidi 1 ft 1 
Horizontal Scrolling 
v»!ir Mamory Mao 
M.n, Word Proctnor 
Paga F i«p>ng 
Playar M.mie Gr 
Player P.ano 
Soundl 
Vartical Scrolling 

FOR FREE BROCHURES-TEL: 01-3011111 
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FREE L I T E R A T U R E 
I a m interested in purchasing an Atari 400,800 computer and 
would like to receive copes of your brochures and tost reports 
as well as vour price list covering all of the av j i able Hardware 
and Software: 

" ) 0 
mil' - t J 

Name 
A d d r e s s 

Postcode 
Y C 0 5 8 3 - Your Computer - M a y 1 9 8 3 
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For the best hardware, 
the best software. 

The BBC Microcomputer system is 
generally regarded to be the best micro in its 
price range you can lay your hands on. So, if 
you're thinking of buying one or already own 
one, you'll want to know about the software that's 
been specially designed for i t 

Not surprisingly, it's made by Acornsoft, 
the software division of Acorn Computers Ltd., 
who designed and built the BBC Microcomputer. 
So naturally you can expect the highest quality 
software with the built-in ingenuity to fully 
exploit the BBC Micro's potential. 

Further education for everyone. 
Creative Graphics,which includes the book 

'Creative Graphics on the BBC Microcomputer' 
(price £17.45), provides 36 programs on cassette 
producing a spectacular range of pictures and 
patterns in full colour, including animated 
pictures, recursively-defined curves and three 
dimensional shapes. 

Word Sequencing (price £11.90) contains 
three word sequencing programs on cassette. 
Each program presents a series of jumbled 
words which must be arranged on screen to form 

>ICORNSeFT G R A P H I C S 

Creative Graphics I Word Sequencing 
forlhcBBCMicroco<nputorMod<risAandB I for (tie B8C Microcomputer Models A and B 

either a proverb, nursery rhyme tide or a 
sensible sentence. 

Learn more languages. 
LISP (price £24.35) is the fundamental 

language of artificial intelligence research. 

ylCORNSSFT L A N G U A G E S 

LISP 
for the BBC Microcomputer Models A and B 

I t o t 
I W * Hi 
(CHAVr.'O) &rT * 

'(Oimxracr. MhCMlom * | j 
(fUNO 

( * 

It consists of 5.5K of machine code interpreter, 
plus 3K of initialised LISP work-space 
containing utilities and constants. It comes 
complete with a book that introduces you to 
programming in LlSf? as well as some 
fascinating applications. 

FORTH (price £24.35) is a complete 
implementation of the FORTH language 
to the 1979 standard specification for the 
BBC Microcomputer Model B.This much 
acclaimed programming language is 
also accompanied by a specially 
written book explaining all you need 
to know. 

Mind-boggling games. 
Philosophers Quest (price 

£9.95) is an advanced adventure 
in which you tell the computer 
what you want to do and it 



yiCORNSSFT GAMES 

Philosopher's 
Quest 
for the BSC Microcomputer Model B 

jtCORNSfFT GAMES 

Snapper 
for the BSC Microcomputer Model B 

« » o » - « i 3 H 0 3 D ) 

/CORNSafT GAMES more by sending for our 
free catalogue. 

Rocket Raid 
for the BBCMicnocomputer Model B 

describes back in plain English your progress 
through a fascinating world of fiendish puzzles 
to be solved. 

Snapper (price £9.95) is a colourful game 
where you guide your 'snapper through the 
maze, eating dots and fruit and avoiding the 
creatures that chase you. Complete with full 
sound effects,score and a ladder of high scores. 

Rocket Raid (price £9.95) sends you on a 
mission to raid a heavily guarded Martian fuel 
depot. You must fly your rocket over mountains 
and through caverns, avoiding enemy missiles 
and dodging convoys of deadly fizzers. 

Increase your business acumen. 
Desk Diary (price £9.95) is an indispens-

able program that can hold a file of several 
hundred names, addresses and telephone 
numbers. 

And View, a program that enables your 
machine, together with a printer, to operate as a 
fully operational word processor.(The program is 
in ROM, but can easily be fitted to most BBC 
Micros by your local dealer.) You can find out 

How to get 
Acornsoft programs. 

If youre a credit 
card holder and would 
like to buy cassettes of 
the programs shown in 
this advertisement, or 
if you would like to 
know the address of 

your nearest stockist, just phone 01-200 0200. 
Alternatively, you can buy the cassettes 

directly by sending off 
the order form below to: 
Acornsoft, c/o Vector 
Marketing, Denington 
Estate,Well i ngborough, 
Northants NN8 2RL. 
Also use this form if you j 

would like to receive 
the current free 
Acorn soft catalogue. 

Please allow 28 
days for delivery. 

® Credit Card I folders. Ring 01-200 0200. 

To: Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, .Northants NN8 2RL. 
Please send me the following:- (Code 

Acornsoft 
PROGRAM PRICK QUANTITY 
Creative Graphics £17.45 

T0TAI, use only) 
(SBX01/5BD0I) 

Uord Sequencing £11.90 (SBE06) 
LISP ' £24.35 (SBL02/SB1HM-) 
FORTH £24.35 SBL01/SBD03) 
Philosphers Quest £9.95 (SBC01) 
Snapper £9.95 {SBG04) 
KocKet Haid £9.95 (SB<;05> 
Desk Diary £9.95 (SBB01) 

TOTAL 

I enclose PO/cheque payable to Acornsoft Ltd. Or charge 
my credit card. 
Card N u m b e r . 
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Z X K E Y B O A R D F O R USE W I T H 80 /81 S P E C T R U M 
Our n e w cased keyboard has 52 keys. 12 of these are used for the numeric pad. The numeric pad offers some useful features, you can cursor with 

one hand and it wil be a boon for anyone w h o entersa tot of numeric data. The pad is a repeatof the I -9 keys plus it has a full stop and a shift key. The 
numeric pad keys are coloured in red. the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. The 
case measures 1 5 x 9 x 2 ' / ? . The computer (either 80/81 or spectrum) fits neatly inside. You will have to remove the computer from its original case, it is 
then screwed to the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother 
board (8! model only) which allows 16K, 32K and 64K to be fitted in the case. All the connections are at the rear of the case i.e. Power. Mic, Ear, TV. 
and the expansion port. The case is large enough for other add onsalso 
to be fitted inside. One of these could be the power supply, then you 
could very quickly fit a mams switch, or a switch on the 9V line. This 
means you have a very smart self-contained unit. This case does not 
stop you from using any other add-ons that you may have e.g. Printer 
etc W e are convinced that this is the best keyboard available at 
present, it offers more keys and features than any other keyboard in its 
price range. 

N O T E 
The case can be purchased separately with the keyboard aperture 

uncut, so if you have one of our early uncased keyboards, or in fact any 
other suppliers' keyboards, these could be fitted. The keyboard is 
connected to your computer by a ribbon cable and this has connectors 
fitted which amply push into the Sinclair connectors. It is a simple t w o 
mmute job and requires no electronic skills. This keyboard does not 
need any soldering. Please specify on order whether you require the ZX 
81 or Spectrum case. 

S P E C T R U M M O D E L 
This is supplied with spectrum legends, and a slightly different base 

for fining the spectrum inside, again all the connectors are at the rear of 
the case and there is plenty of room for the power supply (and other 
add-ons| Should you wan t to change, w e can supply both the 
Spectrum legends and details of updating your case which will enable 
modification from the ZX 81 to spectrum. PLEASE1 specify on your order 
whether you require the ZX 81 or spectrum case. 

* r̂ATii ' 
| » 1 
I I 
I I 
L . . J 
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" i m r r n m 
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Internal fixing for 
ZX 81 keyboard case. 

r — i 
1 POM* ' I I I I 
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Internalf ixingfor 
spectrum keyboard 
case. 

S P E C T R U M ' L I G H T P E N 
The pen enables' 

you to produce high 
resolution drawings 
on your o w n televi-
sion set, saving a vast 
amount of time over 
using basic program-
ming statements, such 
as Plot. Draw etc. You 
can erase, modify and 
save drawings and it 
c o n e s complete with 
software program. 
The superb light pen is 
available from D.K. 
tronics. 

£ 1 9 . 9 5 

SPECTR 
1 6 K M e m o r y E x 
The !6Kuses4 l l ; 
Static Ram and o:r 

using the Static Re 
speed i o w p o w e , : 

the computer. A. 
which comes toy 
where. Position ir 

6 4 K M e m o r y E x 
All the above infc 
advantage lies in: 
56K of usabe me' 
the use of other a. 
8192-65536. The £ 
Spectrum Memo 
Upgrade your Spe 
it is simply slipped 
are supplied, and ' 
time. The fitting re 
same as Sinclair's! 
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ZX 8 0 - 8 1 Spectrum 
HARDWARE 

S P E C T R U M / 8 1 T O O L K I T 
This is the toolkit which w o n acclaim in the feature in the August 

1982 issue (pages 29 and 30) of Sinclair User. "It is the most impressive 
program, fast in execution with clear and full instructions...it stands out 
from the rest of the field." The ZXED is a powerful editor for use on the 
expanded 2X81 ft is intended for use by the serious BASJC programmer 
and offers several useful and time saving features most helpful during all 
stages of program development The facilities provided are as follows: 
ALTER. BYTES. COPY. DELETE. FIND. HELP, INSERT. KEEP. MOVE. 
RENUMBER AND VERIFY. The Spectrum Toolkit contains most of the 
features above plus autoline numberer and append, and will run in the 

I6Kand48K spectrum. 

Both at 
only £ 6 . 9 5 

FLEXIBLE 
R I B B O N 
C O N N E C T O R 

If you have ever had whiteouts 
or system crashes this could be 
the answer. It stops the move-
ment between the computer and 
the RAM expansion, it is supplied 
with a ribbon, 6 inches long, with 
a male connector at one end and 
a female at the other, at only 

4 K G R A P H I C S R O M £ 2 4 . 9 5 
The DK Graphic module is our latest ZX 81 accessory. This module 

unlike most other accessories fits neatly inside your computer under the 
keyboard. The module comes ready built, fully tested and complete 
with a 4K graphic ROM. This will give you an unbelievable 448 extra 
pre-programmed graphics, your normal graphic set contains only 64, 
This means that you n o w have 512 graphics and with their inverse 
1024. This n o w turns the 81 into a veiy powerful computer with a 
graphic set rarely found on larger more expensive machines. In the 
ROM are lower case letters, bombs, bullets, rockets, tanks, a complete 
set of invaders graphics and that only accounts for about 50 of them, 
there are still about 400 left (that may give you an idea as to the scope of 
the n e w ROM). However, the module does not finish there, it also has a 
spare holder on the board which will accept a further 4K of ROM/RAM 
This holder can be fitted with a 1K/2K/RAM and can be used for user 
definable graphics so you can create your o w n custom character sets. 

WHY WAIT? 
ORDER TODAY FOR FAST DELIVERY 

16/64 M E M O R Y 
F O R Z X 81 

16K Memory €22.9S 
10K |untJ««J| €19.95 
64K Mumory £ S2.9S 
64K (uncaw?d| €49.95 

The above illustration shows the casing for the I6K or massive 64K 

J M M E M O R Y 
rnsion £ 2 2 . 9 5 
)ynamic Ram Chips. W e use the dynamic as they are much denser than 
ipy less space. They are also much cheaper than the equivalent product 
l. The Ram is manufactured with high quality materials. and uses high 
ims. It ;s supplied ready-built and only needs to be plugged intotherearof 
he components are fitted into holders. This massive add-on memory 
j fully assembled and tested is the cheapest ! 6K memory available any-
nemory from 16384 to 32768. (Same as the Sinclair memory.) 

16K (UNCASED) £19 .95 
sns lon £ 5 2 . 9 5 
nation on the I6K also applies to the 64K Memory Expansion, but the 
? 64K giving nearly FOUR times the memory. This advanced model has 
wy In addition, the block from 8K to I6K can be switched out to enable 
l-ons. The graphics ROM is to be used in this area. Position in Memory: 
Kk From 8192 16384 is switchable 64K (UNCASED) £ 4 9 . 9 5 
r E x p a n s i o n £ 3 5 . 0 0 
urn to 48K of user Ram. The Spectrum memory expansion is simple to fit, 
side the case, and then only requires plugging in. Full fitting instructions 
e only tool you w;ll need is a screwdriver and just t w o minutes of your 
jires n o electronic skills. Position in memory from 32768 to 65536. (The 
g rade to 48K). 

| Please stare type of machne . w W i Rom memory wre. quanti ty u n a pLace w h e n ordering 

Please send me @ £ 

Please send me. @ £. 
@ £ 

Please send me 
Please add o n £ 1.25 for PIP 
In enclose cheque/P.O. payable to DK Tronics total £ 
or debit my Access/Barclaycard u 
Signature . 
Name . . . 
A d d r e s i . . 

Send to DK tronics. Unit 2, Shire Hill Ind Est, Saffron Walden, 
Essex CBl I 3AQ. Tel: (0799) 22359/26350 (24 hrs| 

d i ' t r o n k s 
New colour brochure now available. lend SAE forqukk return 

13 YOUR COMPUTER. MAY 1 983 



""1 

WORLD'S LARGEST LIST OF 

MICRO MANAGEMENT ORDER FORM A1 COST 
CODE ITEM QTY £ P £ P 

CREDIT CARD No SUB TOTAL 
NAME BARCLAY/ACCESS POST & PACKING 
ADDRESS TOTAL 



BBC MICROS ACCESSORIES 

i^L.W 
m 

s. 

1 

%% 

w 

i i t ^ Vk 
m 

s. V \ a® % 
V 

t ft % m 

W 

Mail or telephone order 
Barclaycard or Access 
Credit Card accepted POST and 

PACKING 
MICRO MANAGEMENT 'tfrefiS 

Micro Management 3 2 Princes Street, Ipswich, Suffolk. Telephone: (0473) 59181 

Access 8ARCLAYCARD 

VISA 
[ L ^ J B M 

| Only defective or faulty goods 
may be returned. 
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RETURNING BY 
POPULAR DEMAND 
BRITONS BIGGEST 
MICRO SHOW 

The Computer Fair gives you a n 
unequal led opportunity to see a n d 
c o m p a r e first-hand the enormous 
range of personal a n d home 
computers, small business systems, 
software programmes, cassettes a n d 
scores of computer g a m e s - dec ide for 
yourself how much or how little it takes 
to build up your own personal 
computer system. 

Featuring- • • The Sinclair Village * Micro Mouse Contest • Club Avenue 

Arrangements h a v e b e e n m a d e with British Rail w h o offer a spec ia l 
ticket which includes en t rance to the exhibition a n d return travel to a 
London B.R. terminal station a n d your county All inclusive ticket prices 
a r e : -

*Specially 
Reduced Rail Exhibition Fares 

A/on 
Bedfordshire 
Berkshire 
Buckinghamshire 
Camoridgeshlre 
Cornwall 
Devon 
Dorset 
Essex 
Gloucestershire 
Hampshire 

Adult Child Adult Child Adult Child 
£14.50 £7,75 Hereford & Worcester £13.00 £7.30 Shropshire £17.00 £9.00 

£740 £4.20 Hertfordshire £5.20 £3.10 Somerset £16.00 £8.50 
£7,00 £400 isle of Wight £13.50 £7.25 Staffordshire £15.50 £825 
£7.40 £4.20 Kent £8.00 £4.50 Suffolk £10.00 £5.50 
£8.50 £4.75 Leicestershire £12.50 £6,75 Surrey £6.00 £3.50 

£28.00 £14.50 Lincolnshire £16.50 £8.75 Sussex £8.00 £4.50 
£22.00 £11.50 Greater London £5.00 £3.00 Warwickshire £13.50 £7.25 
£14.50 £7.75 Norfolk £14.50 £7.75 west Midlands £14.00 £7.50 
£5.80 £3.40 Northamptonshire £9.00 £5.00 Wiltshire £12.50 £6.75 

£1300 £7.00 Nottinghamshire £14.50 £775 Greater Manchester £21.00 £11.00 
£10.00 £5.50 Oxfordshire £8.50 £4.75 

Further details from: The Travel Centre, Kings Cross Station, London NW19AP Tel: 01-278 2 4 7 7 
Or fill in and return the coupon below 

HOW TO GET THERE 
By Underground: - Earls Court Underground Station is adjacent 

to the Exhibition Centre. The station is 
on the District and Piccadilly lines. 

By Bus Northbound 31 and 74 buses pass 
(London the main Warwick Road entrance to 
Transport):- the Centre. Southbound 30 and 74 

buses pass the West Brompton entrance. 
C a r P a r k : - There is space for1,300 cars in surrounding 

carparks. 

fomputer 
fairsEC. 

Please send 

adult tickets at £ 
child tickets at £ 

From station 

Cheques made payable to British Rail, 
access, Barclaycard or Amex Card No 

Name 
Address 

i r, 

Send to: The Travel Cent re 
Kings Cross Station 
London NW19AP 

•
For groups of 20 people 
or more 

• Adults: £2.00 
I Children: £ 1 0 0 
| fPtus one free ticket per 20 sold 
• for the organiser or teacher). 

A d v a n c e Party Bookings 

..adult tickets 

.. child tickets plus one free 
(or the organiser or teacher). ticket per 20 ordered. 
Enclosed remittance of £ made payable to 

Reed Exhibitions. 
Name 
Address 

Return to: The C o m p u t e r Fair Tickets, 
R e e d Exhibitions, 
Surrey House, 1 Throwley Way, 
Sutton, Surrey SM14QQ, 

YOUR COMPUTER. MAY 1 983 17 



— — 

Mi'dwiCB 
I COMPUTER COMPANY LIMITED! 
choice for [ ] ] [ ] ] 3 microcomputers 

B B C C O M P U T E R S 
Model B 
Model B + Disc In te r face 

B B C M I C R O D I S C D R I V E S 
BBC31 S ing le 100K Drive 

E x p a n d a b l e to 2 x 100K 
Dual 100K Drives 
100K U p g r a d e for 

BBC 31 
Dual 400K Drives 

£346.95 
£441.95 

BBC 32 
BBC 33 

BBC 34 

£199.00 
£330.00 

£122.00 
£649.00 

BBC 35 Acorn Utilities Disc M a n u a l £30.00 
{supplied on ly with BBC 31, 32, 34) 
All Drives excep t BBC 33 supp l i ed ca sed 
with Connec t ing Leads . 

B B C U P G R A D E K I T S 
BBCA2B C o m p l e t e A t o B U p g r a d e 
B 8 C 1 16K M e m o r y 
BBC 2 Printer User 1 0 Kit 
BBC 3 Disc In ter face Kit 
BBC 4 A n a l o g u e Input Kit 
BBC 5 Serial 1/0 RGB Kit 
BBC 6 Bus. Expans ion Kit 
All kits a r e supp l i ed wi th full f i t t ing 
ins t ruc t ions . 

£44.75 
£ 1 8 . 0 0 
£ 7.50 
£95.00 
£ 6.70 
£ 7.30 
£ 6.45 

Fast ex-stock 
delivery by Securlcor... 

n9S 

BBC C O N N E C T O R S 
BBC 2' Primer Cable andAmphenol ug (not assembled! 

r Port Connector and 
P l u f 

B B C 2 2 U s e r I 
C a b l e 3 6 " 

B B C 2 3 C a s s e t t e L e a d 
B B C 7 4 7 P i n D i n P l u g 
B B C 2 5 6 P m D i n P l u g 
B B C 2 6 S P i n O m P l u s 
B B C 3 5 O i s c 1 0 C a b o 3 W I D C t o 

2 x 3 4 w a y C a r d E d g e 
B B C 3 6 Oisc P o w e r C a b l e 
B B C 4 4 A n a l o g u e I n p u t P l u g 

& l e v e r 
B B C 6 6 1 M B u s C o n n e c t o r 

+ 3 6 " C a b l e 

BBC A C C E S S O R I E S 
B B C 4 b J o y s t i c k s ( p e r p a i r ) 
B B C 6 7 E p r o m P r o g r a m m e r 

( a s s e m b l e d ! 

£13.00 
£ 2 46 £350 
£ 060 
£ 0 60 
£ 0 60 

£1200 
£ 600 

£ 2 25 
£ 3 50 

£11 30 £57.95 

A C O R N S O F T 
FOR T H E BBC 
S B E 0 3 B u s i n e s s G a m e s 
S 8 E M T r e e o l K n o w l e d g e 
S B f . 0 2 P o o k o C o m p u t e r I n c 

M a n u a l 
S 8 E Q 1 A ' j j c b r a i l M a n i p u l a t e 

S B X 0 1 C r e a t i v e G r a p h i c s Cassette 
SBX02 Giaphs& Charts 

C a s s e t t e £ 8 6 5 
S B B 0 1 D e s k D i a r y I n c M a n u a l t B 6 5 
S B i . 0 2 L i s p C a s s e t t e £14 6 5 
S B 1 0 1 F o r t h C a s s e t t e £14.65 
S B G 0 1 P m l o s o p h e r s Q u e s t £ 8 6 5 
S B G 0 7 S p H m x A d v e n t u r e I 8 6 5 
S B G 0 3 M o n s t e r s £ 8 6 5 
S B G 0 4 S r a p p c r £ 8 6 5 
S B G 1 5 P l a n e t o i d f 8 6 5 
S B G 0 6 A r c a d e A c t i o n £ 1 0 3 5 
S B G 0 5 R o c k e t R a i d £ 8 6 5 
S B G 1 3 M e t e o r s £ 8 6 5 
S B G 1 4 A r c a d i a n s £ 8 6 5 
S B G 1 0 C h e s s £ 8 6 5 

A C O R N S O F T BOOKS FOR THE 
BBC M I C R O 
SB001 Creative Grapn̂ S £ 7.50 SBD02 Graphs-Chans £7 50 SBD04 Lisp £ 7.50 SBD03 Forth £ 7.50 
* P l e a s e r i n g fo r c u r r e n t d e l i v e r y o n 
A c o r m o f t p r o d u c t s b e f o r e o r d e r i n g 

BBC M I C R O C O M P O N E N T S 
4 5 1 6 1 0 0 V S 
6522 
7 4 L S 2 4 4 
7 4 L S 2 4 5 
7 4 L S 1 6 3 
D S 3 6 9 1 H DS38LS120N 
U P 3 7 0 0 2 
3 2 7 ! 
2 0 W a y H e a d e r 
2 6 W a y H e a d e r 
3 4 W a y H e a d e r 
4 0 W a y H e a d e r 
16 W a y 0 S k t 
6 W a y D i n S k i 
S W a y D i n S k t 

BBC S O F T W A R E I N R O M . 
W o r d p r o c e s s o ' " V i e w * 
1 .2 M O S 

2 25 
3 19 0 59 0.69 0 34 450 
4 50 4 50 £3600 £ 146 1.76 
2.06 132 
2 IS 0 90 0 90 

...from East Angllas 
leading supplier 
M I D W I C H C O M P U T E R C O M P A N Y L I M I T E D 

£52 00 
£1000 

r 

I - 1 7 | H f t j i i M 

RICKINGHALL HOUSE RICKINGHALL SUFFOLK IP22 1HH 
TELEPHONE (0379) DISS 8 9 8 7 5 1 
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him 

D R A G O N 
M I N E D - O U T 
On S c r e e n F e a t u r e s : 
Tricky Mines, Damsels in 
distress, Mine detection 
indicatory 9 levels of 
minefield. Safe area. 
Progressive difficulty 
Scoring. High score 
feature. Full instructions. 
Contro ls : Up-Down-Left-
Right. 
Specia l F e a t u r e s : Bill 
the V\fc>rm, Bugs [mines 
with legs], Mine 
Spreaders. Action 
Replay 
Author. Ian A n d r e w 

ATARI 4QO/SOO 
M A G I C W I N D O W 
Define characters on 
8 x 8 grid. Save to tape. 
Load from tape. Freely 
merges character sets 
into existing programs. 
Hex & Dec. O/Ps 
Character manipulation: 
Mirror, rotate, invert, 
left, right, up. down, hold, 
wipe, cancel. 
Redefinn whole 
character set. Also 
works in colour mode. 
Excellent examples 
supplied. 
16K RAM or more 
Author: M . Wa lker 

M A G I C W I N D O W 
FOB THE ATARI 400/800 FROM 

QUICKSILVA 

BBC. I 
GAMES 

As part of the plan to expanc 
cover alt the most popular perso 
computers QUICKSILVA are proud to 
introduce 3 new programs for the BBC 
Computer, plus a version of their popular 
"MINED-OUT" game for the Dragon and 
also a character generating program 
for the Atari AOO/BOO 
"MAGIC WINDOW". 

BBC G A M E S 
M U S I C P R O C E S S O R 
Exploits your BBC music potential to its limits. 
F e a t u r e s : Full push button 
operation, over 30 
separate functions for 
recording, mixing, editing and 
sound effects etc. A channels, 
5 octaves, 100.000 envelopes easily 
selected Over 2000 note storage 
capacity. Ready made music files 
included. 
Author: Andy Wi l l iams 
For model A or B 
P R O T E C T O R 
F e a t u r e s : Ftids. monsters who kill on 
contact, mine laying UFO's, monsters 
increase in size as game progresses, 
new pods every 1000 pts.. 
hyperspace function. Full colour hr-res 
graphics, sound. Joystick control. 
For the model B with 16K + Joystick. 
Author: Andy G r e e n 

W I Z A R D 
The lands most beautiful maidens 
are being sacrificed by an evil King. 
Can you be their saviour, fighting off 
hordes of evil demons armed only * 
with your wand and magical 
powers. A most compulsive and + * J1 ^ 
original game with hi-res colour ^ r ^ J w 

graphics and full sound. 
Author: A . R. Buck ley 
For the model B with 32K 

Please send order to 
Quicksi lva L imi ted , 
P a l m e r s t o n Park House, 
13, P a l m e r s t o n Road, 
S o u t h a m p t o n . 

Quickst.lva Limited. 
Palmer^ton Park House. 
13. Palmerston Road. 
Southampton. SOI 

I Telephone: C0703D 201 

BBC G A M E S 
Music Processor E14.95 • 
Protector E7 95 • 
Wizard C6 95 • 
D R A G O N G A M E 
Mined-Out E5.95 0 
ATARI 4 0 0 / S 0 0 G A M E 
Magic Window £8.95 • 
WARNING: These programsare sold accord-
ing lo QUICKSILVA Ltd's terms o( trade and 
condit ions ol sale. Copies ol which are 
available on request. 

Please send me the games as ticked. 
Total cheque/PO. enclosed Cheques 
payable to Quicksilva Supplied on Cassette 

Name 

Address 



S P E C T R U M 
S O F T W A R E 
T I M E - G A T E 
4D Space/trme adventure 
in fast moving graphics 
48K 
Author John Hollts 
T H E C H E S S 
P L A Y E R 
With Speech and 
personality 48K 
Author 
M a r t i n Wren-Hi l ton 
M E T E O R S T O R M 
With speech and Hi Res 
Graphics 1BK or 48K 
Author J o h n Hollis 

S P A C E I N T R U D E R S 
With mutants and Hi Res 
Graphics 16K or 4BK 
Author John Hollis 
E A S Y S P E A K 
Add speech or music to 
your programs 4BK 
Author John Hollis 
M I N E O - O U T 
With 9 levels of 
minefield. 48K. 
Author: Ian A n d r e w 

S O F T W A R E 
F O R T H E Z X 8 1 
W I T H 1 6 K R A M 
a s A S T E R O I D S 

very good ." 
addictive game!" 

CC &VG ) 
Author John Hollis 
Q S D E F E N O A 

. better than any other 
arcade game I've seen. 
[Sync 3 
Author Nick L a m b e r t 
Q S S C R A M B L E 

amazing, fantastict" 
[PC WO. 
Author: Dave E d w a r d s 
Q S I N V A D E R S 

just like the real 
thing!" (C &VG J 
Author Dave E d w a r d s 
M U N C H E E S 
Features 1 to A Ghosts. 
3 Munchees, Rawer pills 
Author: A. La i rd 
G A L A X I A N S G. 
G L O O P S 
Features two types of 
swooping Galaxian. 
Author: T. Beck w i t h 
C R O A K A - C R A W L A 
With Frogs. Lorries. Logs. 
Crocodrles Turtles, 
Flies, \ 

^ Author 

\ John 

<<00** 

SPECTRUM & ZXB1 GAMES 
FROM 

QUICKSILVA 
A WHOLE GALAXY OF ACTION 

AT YOUR FINGERTIPS 
N E W R E L E A S E S F O R T H E Z X 8 1 

i P E C T R U M PIXEL G A M E S 
" I d K I t i o n F O R ™ E Z X S 1 

satures: Full colour hi- W I I H 1 6 K R A M 
s graphics, sound, high T R A D E R 
ore table, hold feature. a trilogy of 16K 
levels of robots. Evil programs that combine 
-vilie the minelayer Co g,VB a n e p , c 4 q k 
Coding pods. graphic adventure As a 
ogressive difficulty. galactic trader, you deal 
tract mode with some very bizarre 
Jthor David S h e a customers indeed 

S P E C T R U M 
F R E N Z Y 
A r c a d e a c t i o n 
F e a t u r e s : Full colour hi-
res graphics, sound, high 
score table, hold feature. 
5 levels of robots. Evil 
Orvilie the minelayer, 
exploding pods 
progressive difficulty, 
attract mode 
Author David S h e a 
A S T R O B L A S T E R 
A r c a d e a c t i o n 
F e a t u r e s : Full attract 
mode. 5 attack waves. 
1S levels of difficulty, 
rapid fire, meteor 
storms, changing aliens, 
plasma bolts, killer 
bombs, full colour hi-res 
graphics, full sound 
Author: John E d w a r d s 
16K or 40K Spectrum 
E D D I E A W O R D 
P R O C E S S O R ^ ^ 
F e a t u r e s : 
Menu driven f 
prompts given 
at all times n V 
Drastic commands ^ ^ ^ 
— e g Clear Text — ^ 
are automatically 
questioned ^ ^ 
Load/save ^ ^ 
commands all /vSy 
text imstified. on //•TJt 
screen as well as f r i y / h 
printer \'~f'A 
Author: P. B a k e r / M 
48K Spectrum / fl 

STOP PRESS 
Trader now available for 

the Spectrum E9 95 

& S P E C T R U M 
S U B S P A C E 
S T R I K E R / Z O R 
With your deadly antimat 
torpedoes, you unleash 
havoc m the Federations 
Speceianes 
S T A R Q U E S T / 
E N C O U N T E R 
With the help of your 
onboard computer you 
seek a habitable planet 
amidst the perils of deep 
space 

Z X 8 1 G A M E S 
O C E A N T R A D E R 
A n a d v e n t u r e s e t in t h e 
1 3 t h Century . 
>bu own and captain 
a vessel, sail between 5 
ports and deal in coal 
and whisky, with storms, 
pirates, sea mist and 
vessels eidnft 

y f l f Author A. M o r g a n 
2X81 with 16K RAM 

3 D B L A C K S T A R 
A r c a d e a c t i o n 
F e a t u r e s : Fast 3D 
graphics, fast scoring, 
four types of target 
Eight instrument 
displays, warp drive, 
resurging aliens, time 
limit. 17 levels of 
progressive difficulty 
high score table 
Author M . Sud w o r t h 
2X81 with 16K RAM 
D A M P E R S. 
G L O O P E P 
A r c a d e a c t i o n 
F e a t u r e s : Fast action. 
5 dampers increase to B 
on later phases. 3 lives 
plus bonus lives, ever 
increasing speed, high 
score, stall frame 
features, spiral Clear at 
end of games, bonus 
phase worth 5000 pts . 
high score save and 
display 
Author P. C r a n e 
2X81 with 16K RAM 
P I O N E E R T R A I L 
A w e s t e r n a d v e n t u r e 
F e a t u r e s : 2D levels of 
pley 'Mind Game'1 plus 
shooting rifle speed uses 
all keys and is measured 
against the players 
personal average 
response This game is 
based on historical data 
Author M a r l o n S tubbs . 
2X81 with 16K RAM 

A 

S j Author A. M o r g a n Quicksilva L.mitud. 
2X81 With 16K RAM Paimerston Park House 

13. Palmerston Rood. 
C O S M I C G U E R I L L A Southampton SOI ILL 
A r c a d e a c t i o n Telephone (0703)2016 
Fast m/c action, will drive 
QS sound and character . \ 
boards, responsive rtfc^'t/A ' 

_ controls, high score L I 
m & L tables a j j ^ -

Author pi § 
l W , ; C . K. T a m e k / \ 

2X81 with \\ ^ \ \ 

Telephone (0703)20169 

A 'A, 
L1 

m* 
C 

» . 

f . H. 

f r e ^ O ^ 
c ̂o® r er 

m 

w o 

Sond ardor to: 
Quicksilva L imi ted , P a l m e r s t o n Park House, 13, P a l m e r s t o n Road, S o u t h a m p t o n . 

V* 



VIC20 GAMES 
FROM 

QUICKSiLVA are proud to introduce 
Skyhawk written by Chartec 

for the V1C20 personal computer, 
many more amazing games to come! 

S K Y H A W K : Features Multi-colour; Hi-res 3-D 
Effect Graphics, Realistic Scrolling Landscape. 
Aircraft Landing and Refueling, Radar and Aircraft 
Status Displays. High Score Save. Full Sound 
Effects. Varying Formations of Attacking Aircraft. 
Extra Life at 3000 pts. Fuel Low Warning, 
Realistic Explosions. For the VIC20 + 3K or 8K 
expansion + Joystick. 

T O R N A D O 
V I C 2 0 G A M E S F R O M 

QUICKSILVA 

ENI 
A vo; 
and , 
cosn 
your 
you ; 
plani 
of de 
Fort 
+ 161 

Please send your order to: 
•UICKSILVA LIMITED. 

PALMERSTON PARK HOUSE, 
13 PALMERSTON ROAD. 

SOUTHAMPTON 
TEL: [07033 20169. 

PIXEL 
POWER V1C20 16K GAME 

A voyjge of ̂ Venture and Duccvrry 
Plus ENCOUIvrrER- IQ Game H A R V E S T E R 

VIC20 8 OR 16K 
To create user-deflnaNe characters 

(n your own programs. 

V1C20 UWEXPANDED 
A Cut-Ttvoat game of Saate®' & Fun 

Plus - BXMNSTORM 

^ y ' S Tornado £5.95 • 
Skyhawk £7.95 • 

Trader £14.95 • 
* » ^ Subspace Striker + Zor £7.95 • 

Starquest +Encounter £7.95 • 
t Pixel Rower £7.95 • 

Harvester-!-Brainstorm £7.95 • 
* PLEASE SENO ME THE GAMES 

AS TICKED 
Total cheque/PO. enclosed 
Cheque payable to Quicksilva Limited. 

NAME 
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.ASSEMBLER 

c a s t l e 
FOR THE 
ZX SPECTRUM 

« 

Selected titles available from larger branches of Boots and W.H. Smith, Spectrum, Laskys, Currys Micro-C and all good 



BUQ-gV T 
e d F T W A f 
ZX SPECTRUM 

- - . . SOFTWARE; 

ZX SPECTRUM 

EDITOR/ASSEMBLER 

PANIC 

Computer Shops. Also by moil order from Software Express. 
a U F T W A R E ^ 
100 The Albany, O ld Hall Street, Liverpool L3 3AB 



Critical . view* 
i t The sound commands on the Oric I 
are. for a computer of this price, very 
sophisticated. Three music channels. and one 
noise channel, mean that you can program 
some fairly complex sounds.?} 

POPULAR COMPUTING WEEKLY 

t t Oric is everything you hoped it would be. 
Alive with colour, and zapping will) built-in sound 
effects, the Oric looks like a match for any 
machine now selling for less than £20011 

YOUR COMPUTER 

t t T h e 16k Oric -fightingthe 16k Spectrum-is 
£ 2 5 cheaper, k feels a good deal more 
"professional than the home-appeal Sinclair. 
Oric's sound is extremely versatile, and well up 
to the standard of the £300 or £400 BBC 
microcomputer made by Acorn. 11 

WHICH MICRO? 

i i Oric will soon be selling a Modem 
so that Prestel will become available. 
Owners will be able to accept telesoftware - \ 
programs loaded straight down the phone line -
eventually electronic mail could come into the 
home by the same route, and with the addition 
of a tape recorder the Oric with its Modem 
could become a telephone answerer and 
message taker. 

i t Oric was over twice as fast as the Spectrum 
Surprisingly perhaps the Oric. which initially 
seemed only faster when performing the 
simplest of calculations, has come back to beat 
the Spectrum by a small amount. As the 
problems get more complex the Ore comes 
into its own. One final point - in entering the 
benchmark tests - the Oric was certainly the 
easiest to handle. 11 

WHICH MICRO? 

t t This slope coupled with the design 
of the keys makes the Oric an easy machine to 
touch-type on. All keys have auto-repeat and 
there are four keys dedicated specifically to 
cursor control. It is certainly easier to type on 
than any of Sinclair's offerings. 11 

YOUR COMPUTER 

YOUR COMPUTER 
t t One good feature of the Oric is an on-screen 
reminder in the top right hand comer to show 
that you've engaged all-capitals mode. So much 
better than the BB's variety of lights in the corner 
of the keyboard.The Oric is sound, simple to get 
along with and offers great expansion 
potential. 11 

i t When compared to the stogginess of the 
Spectrum's keyboard this is certainly an 
improvement. I can't see any Ones failing 
through bad assembly. If only the £2400 IBM 
were so easy to use. 11 

WHICH MICRO? 

i t Instead of the Spectrum's 28 
look-up single-character error reports. V 
the Oric has 18 self-explanatory messages. 
If you actually want to do computing, rather than 
just exploring the world of off-the-shelf games 
programme entertainment the Oric will be a 
better buy. 11 

WHICH MICRO? 

W z\ M I 

WHICH MICRO? 

i t Agood speaker and built-in noises get the I 
Ones sound off to a good start. Typing Zap. 
Ping, Shoot or Explode produces convincing 
arcade game noises which can easily be 
incorporated into any program. 11 

YOUR COMPUTER 

t t The modem is certainly unusual in 
a machine of this price. Together with the other 
peripherals, when finally available, it should 
make for an attractive package for a small 
business... surely a match for machines costing 
much more 11 

POPULAR COMPUTING WEEKLY 

T h e Real Computer System 

ORIC P R O D U C T S INTERNATIONAL LTD, C O W O R T H PARK. L O N D O N ROAD, A S C O T BERKS 

available from... WH SMITH • DIXONS • GREENS 
LASKYS • MICRO'C' • MICRO PERIPHERALS 

SPECTRUM • COMPUTERS FOR ALL 
And hundreds of Independent dealers. 
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For the superb ORIC-1 
The finest software, ORIC SOFTW 

F a s t - l o a d act ion, takiqg ORiC 's colour, graphics a n d ^ound 
capabilities to new f r o n t i e r ^ C a r e t u l l y des igned a n d selected 
m a t c h ORIC 's quality a n d quest for tfcneless t 

T h e ever g r o w i n g range includes p r o g r a m s for Business. Educat ion a n d 
i n - h o m e e n t e r t a i n m e n t , so whether y o u want a total business system or e d g e of the 
chair ' a r c a d e exc i tement , c h o o s e O R I C - T h e new exper ience s micro-sof tware. -

Part o f the g r o w i n g select ion includes:- j j / M 
FOR HOME FOR BUSINESS J ^ H 
BACKGAMMON - CHESS ORIC PAY - ORICINV - ORIC STOCK - ORIC CALC -
FLIGHT - ZODIAC - AIRLINE ORIC TYPER - A C J T p PLUS ORIC BASF and 
DALLAS ORIC FORTH languages / \ 
Real computer software from 

ORIC 
± 

ORIC PRODUCTS INTERNATIONAL LTD, C O W O R T H P A R K , L O N D O N R O A D , A S C O T , B E R K S 
\ JUST LAUNCHED 

O R I C T R E K SPACE ADVENTURE GAME 
You are in c o m m a n d of the Federation s most powerful starship 
the CiSS Enterprise. Armed with your phasers and photon 
to rpedoes , your task is to patrol the furthest reaches of the 
Galaxy, protecting Federation space against the forces of 
invading Klingons. Your ultimate mission is to rid the Galaxy 
entirely of the Klingon menace . . . before they destroy you. 
Your crew awaits you aboard the Enterprise. Starfleet C o m m a n d 
wishes you Bon Voyage and Good Hunting! 

ORIC products available from:-
WHSMITH • DLXONS • GREENS 
LASKYS • MICRO'C' • MICRO 
PERIPHERALS • SPECTRUM 
COMPUTERS FOR ALL 
And hundreds of independent 
dea lers . 



U P E * 
e c h e s s n 

F o r S i n c V a t r 4 8 K 

THE BEST at £7-95 w v x 
G u a r a n t e e d a b l e t o c o n s i s t e n t l y b e a t \ • 

S a r g o n H a n d a l l o t h e r S p e c t r u m c h e s s p r o g r a m s ! ! 
• S ix l e v e l s o f p lay 
• P lays a v a r i e t y of o p e n i n g s e . g . F r e n c h D e f e n s e , S i c i l i a n D e f e n s e , R u y L o p e z , 
Q u e e n ' s G a m b i t e t c . • S e l f p lay m o d e • A n a l y s e m o d e 
• E n h a n c e d e n d - g a m e p l a y • R e c o m m e n d e d m o v e o p t i o n 

O R I G I N A L S U P E R C H E S S M 
T h e Cheapes t 

10 levels of play: r e c o m m e n d e d move opt ion; 
subs t an t i a l "opening book ' e.g. F r ench D e f e n s e , 
Q u e e n ' s Gambit , Ruy Lopez e tc : Self play f e a t u r e : 
a n a l y s e m o d e . 
1 6 k ZX81 £ 4 . 9 5 4 8 k S p e c t r u m £ 4 . 9 5 

B A C K G A M M O N • • 

Play this f a sc ina t ing g a m e of skill and c h a n c e . High 
reso lu t ion co lour d isp lay with d ice roll. C a n b e u s e d by 
exper t p l a y e r s a n d a l s o h a s d o c u m e n t a t i o n to e n a b l e 
b e g i n n e r s to learn t h e g a m e . 4 8 k S p e c t r u m £ 5 . 9 5 

• • S P E C T R U M B R I D G E T U T O R • • 
- N E W -

Improve your Bridge with t h e S p e c t r u m Bridge Tutor. 
U s e s t h e Acoi b idding s y s t e m including Blackwood a n d 
S t a g m a n c o n v e n t i o n s . Each ot t h e 4 0 h a n d s i l lus t ra tes 
a par t icular point(s) in t h e bidding and play. After 
playing a h a n d you a r e given a n exp lana t ion of t h e main 
po in t s of t h e b idding a n d play. The co r r ec t bid a n d play 
mus t be m a d e to p r o g r e s s but if you n e e d a s s i s t a n c e 
t h e r e is a h e l p f e a t u r e . 

B e g i n n e r s ( 4 0 h a n d s ) £ 5 . 9 5 
A d v a n c e d ( 4 0 h a n d s ) £ 5 . 9 5 

Fo r 1 6 k a n d 4 8 k S p e c t r u m 

Also avai lable from: 
Buffer Mic roshop - S t r e a t h a m , London 
Philip C a p l e y - O s s e t t . Wes t Yorks 
G e o r g e s - Bristol 
S c r e e n S c e n e - C h e l t e n h a m 
WH Smith - C o m p u t e r B r a n c h e s 
ZEDXTRA - Kinsen, B o u r n e m o u t h 
C o m p u t e r s - Wigmore S t ree t , L o n d o n 
Capital C a m e r a s - Crawley 

UK Pr i ces inc lude pos t & packing . D e s p a t c h within 4 8 
h o u r s (For o r d e r s o u t s i d e UK a d d 8 0 p for pos tage ) . 
S e n d c h e q u e or pos ta l o rde r to: 

• • S P E C T R U M S P E E C H • • 
Yes it's poss ib le ! S o f t w a r e driven s p e e c h from t h e 
S p e c t r u m . S imp le to u s e in your own p rog rams . E a c h 
c a s s e t t e c o m e s with u s e r d o c u m e n t a t i o n a n d 
d e m o n s t r a t i o n program. No ex t ra h a r d w a r e is r equ i red . 
U s e s S p e c t r u m s p e a k e r a n d top 3 2 k Ram. 

SOFTALK I: 

SOFTALK II: 

'Mult iwords ' 7 0 p lu s words , n u m b e r s 
z e r o to million, plus, go, limit, right, 
g r e a t e t c 4 8 k S p e c t r u m £ 6 . 9 5 
' S p a c e g a m e s ' 8 0 p lus words , n u m b e r s , red 
alert , t o r p e d o e s , p h a s o r s , bea r ing 
s o u t h e t c 4 8 k S p e c t r u m £ 6 . 9 5 

• • B E E P E R A M P L I F I E R • • 
Boost your S p e c t r u m ' s b e e p e r . This n e a t amplifier, with 
vo lume control , p l u g s direct ly into t h e S p e c t r u m ' s EAR 
or MIC s o c k e t us ing t h e t a p e lead. NO OTHER 
C O N N E C T I O N S NECESSARY. P o w e r e d by a P P 3 
ba t t e ry (not supp l i ed ) it d o u b l e s a s a radio w h e n not 
u s e d with your S p e c t r u m . £ 5 . 9 5 o r o n l y £ 4 . 9 5 w h e n 
p u r c h a s e d with a SOFTALK program. P l e a s e a d d 3 5 p to 
cover p&p. 

S P E C T R U M F O R T H N f i y . 
ier t han w FORTH - 10 t imes f a s t e r than Basic, m u c h e a s i e r 

m a c h i n e c o d e . If you wan t to d i scover t h e a d v a n t a g e s 
of Forth or a r e a l r e a d y c o n v e r t e d , S p e c t r u m FORTH is 
t h e ideal p a c k a g e . The p a c k a g e is c a s s e t t e b a s e d a n d 
i nc ludes S p e c t r u m Forth, a s a m p l e Forth p rog ram a n d 
c o m p r e h e n s i v e u s e r d o c u m e n t a t i o n . It h a s all Forth 
s t r u c t u r e s a n d a l lows full u s e of t h e S p e c t r u m ' s colour , 
hi-res. g raph ic s . S p e c i f y 16k or 4 8 k w h e n order ing . 
16k vers ion, a b o u t 1 1 5 n e w w o r d s c a n b e d e f i n e d 

1 6 k S p e c t r u m £ 9 . 9 5 
4 8 k version, a b o u t 1 2 0 0 n e w w o r d s c a n b e d e f i n e d 

4 8 k S p e c t r u m £ 9 . 9 5 

• • Z X D R A U G H T S • • 
With its 10 levels of play, ZX D r a u g h t s is t h e ideal g a m e 
for t he b e g i n n e r or e x p e r t player. At level 0 ZX 
D r a u g h t s r ep l i e s immediate ly , at level 4 it r ep l i es in 
a b o u t 2 0 s e c o n d s a n d b e a t s its own p rog rammer , at 
level 9 it r ep l i e s in a b o u t 13 m i n u t e s but c a n you b e a t 
it? F e a t u r e s c h o i c e of s t r a t e g y a n d colour. Our m a c h i n e 
c o d e program, us ing t r e e s e a r c h i n g t e c h n i q u e s c a n 
a n a l y s e e a c h posi t ion in d e p t h making ZX D r a u g h t s a 
fo rmidab le o p p o n e n t . 4 8 k S p e c t r u m £ 6 . 9 5 

CP SOFTWARE, Dept.2YC,17 Orchard Lane, Prestwood, Bucks. HP16 ONN 
P R O G R A M M E R S - T O P R A T E S P A I D F O R Q U A L I T Y S P E C T R U M P R O G R A M S 

L S E N D Y O U R M A T E R I A L F O R E V A L U A T I O N A N D P R O M P T R E P L Y 



THE r-1 E N l.-.l H O INUENTED ME WERE 

CLEUER ENOUGH TO MHKE ME THINK 

IN 'FORTH' ( I T ' 5 10 TIMES FR5TER 

FIND TIMES MORE COMPACT THAN 

' BRSIC' ) -

VET THEY'RE DUMB ENOUGH TO SELL 

ME E OR £89.95!b 

Richard Altwasser and Steven 
Vickers are the men who invented the 
Jupiter Ace. 

After years of designing micro-
computers that use BASIC (both men 
played a major role in creating the 
ZX Spectrum), they abandoned it in 
favour of FORTH. 

FORTH is just as easy to learn 
as BASIC. Yet it's a faster, more 
compact and more structured 
language that educationalists 
and professional programmers 
alike prefer. 

So the Jupiter Ace is the only micro-
computer you can buy that is designed around 
FORTH. 

Using it, there's little fear of accidentally 
'crashing' programs halfway through and having 
to start all over again (a common fault with 
BASIC). The Jupiter Ace's comprehensive error 
checking sees to that. 

The Jupiter Ace has a full-size keyboard, 
high resolution graphics, sound, floating point 
arithmetic, a fast, reliable cassette interface, 
3K of RAM and a full 12 month warranty. 

You get all that for £89.95. Plus a mains 
adaptor, alt the leads needed to connect most 
cassette recorders and TV 's, a software 
catalogue (35 cassettes available, soon to be 50), 
the Jupiter Ace manual and a free demonstration 
cassette of 5 programs 

The Jupiter Ace manual is a complete 
introduction to personal computing and a 
simple-to-follow course in FORTH, from first 
principles to confident programming. 

Plug-on 16K and 48K memory expansions 
are also available, at very competitive prices. 
(There'll be a plug-on printer interface available 
soon, too.) 

It'll take you no time at all to realise how 
clever Richard and Steven were to design the 
Jupiter Ace around FORTH. And even less time to 
realise what a silly price £89.95 is to charge for it. 

Technical Information 
Hardware 
Z80A;8K ROM; 3KRAM. 
Keyboard 
40 moving keys,- auto repeat; Caps Lock. 
Screen 
Memory mapped 32 col x 24 line flicker- free 
display upper and lower case ascii characters. 
Graphics 
High resolution 256 x 192 pixel user defined 
characters. 
Sound 
Internal loudspeaker may be programmed for 
entire audio spectrum. 

Cassette 
Programs and data in compact dictionary format 
may be saved, verified, loaded and merged. All 
tape files are named Running at 1500 baud. 
Expansion Port 
Contains D C. power rails and full 280 Address, 
data and control signals. Can connect extra 
memory peripherals. 
Editor 
Allows complete editing and listing of compiled 
programs. 

Please send cheque/postal order to' 
Jupiter Cantab. 22 Foxhollow, Bar Hill, 
Cambridge CB3 8EP: 

Jupiter ACE 
Please send me Jupiter Ace microcomputers @ £89.95 (+ £3.95 p. & p.) 

Tick here if you require VAT receipt • 

Name 

Address 
0 0 2 0 1 8 3 

Available for immediate delivery. Allow 14 days for p. & p. U.K. price only (export price on request) 
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M A Z E C R A Z E 
A number of people seem to have 

Wf l*ad a problem wirh Maze 
published in the March edition of 
Your Computer The misunder-
standing probably lies in line 5008, 
which reads 

5008 LET 6$ -> " T <>v" 
The string in this line should 

contain four characters — up-arrow, 
less-than, greater-than and lower-
case v. The symbol in the middle is 
not the Sinclair unequal sign, 
although the two look the same on 
the listing. 

In addition, it is worth typing 
Clear before saving the final version 
on tape this prevents all the 
variables being dumped on to 
cassette. 

Colin Carruthers, 
Edinburgh. 

T H E C U R E 

/
built my ZX-81 from a Sinclair 
kit. After some teething troubles 

1 had about six months of daily use 
without a hitch. Then the loading 
problems started. It was hit and 
miss, the trend became an increasing 
number of missed loadings. Some-
thing had to be done. 

All the favourite cures had been 
tried, different volume settings; 
cleaner tape passed through; 
different types of tape; clean heads 
with meths and cotton wool buds; 
developed eye ache looking at 
loading patterns on the screen in an 
endeavour to interpret them; 
purchase and use of head de-
magnetiser. 

It may sound silly but I suspect 
that many other computer "nut 
cases" arc also guilty of not using 
the Tape Recorder for the purpose 
for which it was intended. During a 

/
have found out three things 
which may prove useful to 

Spectrum owners. The first is how-
to break into programs, which upon 
loading jump to some machine code. 
Type in the following, 

999 Merge " " STOP 
Load in the program, and when the 
loading is completed, the computer 
will display a Stop error code. You 
now have access to the program. The 
second, and most useful thing I 
found out, is how to disengage the 
Break key. 

The trick in doing this, is to Poke 
down the screen to 24 lines deep at 
the beginning of your program. At 
any attempt to break into the 
program the screen will fill, and the 
computer will get lost in an endless 
loop. This happens because when 
the Break key is pressed, an error 
code appears. As the computer is 
used to printing on the bottom two 
lines, it will not like it if the two | 

in a crash. 
If at any time in the program you 

do need to re-engage the Break key, 
include a line which Pokes back to 
two lines. The pokes are as follows: 

POKE 23659,0 disengages 
POKE 23659,2 re-engages 

The third thing I found out is how to 
print on the bottom two lines. The 
function "Print # 1; "Hello" will 
print hello on the bottom two lines. 
This is best demonstrated by typing 
in this short program. 
10 Print * 1; CHR$ IRND'127 + 33): 

GOTO 10 
Random characters could be printed 
on the bottom two lines. As the text 
goes over the line, the area expands 
to three lines, then to four, and so 
on. The machine code equivalent of 
this instruction is RST16, which 
prints the CHR$ of register A. 1 
hope these few tricks will prove 
handy to Spectrum owners. 

/ ) J Whale, 
Harlow, 

Essex. 

950 LDY $0 
960 .cd LDX * 8 
970 STX &83 
972 LDA &80 
973 STA&84 
974 LOA&81 
975 STA 885 
980 JSR newlinl 
990 JSR addrpr 

1000 .be LDA (&80),Y 
1010 JSR print 
1020 LDY 4 1 
1030 JSR space 
1040 INC &80 
1050 BNE ab 
1060 INC &81 
1070 .ab DEC &83 
1080 BNE be 
1081 LDX *8:STX &83:LDY * 2 : 

JSR space 
1085 .bf LDA (Et84).Y:CMP * &20: 

BCC bw:CMP 4 &7E:8CC br 
1086 ,bw LOA 4 &2E 
1090 .bf JSR &FFEE 
1091 INC &84 
1092 BNE bh 
1093 INC &8& 
1094 .bh DEC &83 
1095 BNE bf 
1096 DEC &82 
1100 BNE cd 
1110 JMP ff 
Finally change lines 2430 to 2440 to: 

2430 .newtinrJSR &FFE7 
2440 ,newtin1:JSR &FFE7:RTS 

These changes will allow the user to 
locate data areas easily and will also 
help him to look more closely at the 
BBC OS and Basic Roms. I hope 
other users find these changes of use. 

Deepak iMxman, 
Godalming, 

Surrey. 

D E F E N D I N G T I M 

/
n response to A Jaques* letter — 
March edition — Mr. Hartnell 

was merely pointing out various 
ideas which the reader may put to 
good use. 

Perhaps if Mr. Jaques had spent 
many hours of his valuable time 
writing programs he might under-
stand what piracy can do to a com-
pany: his attitude typifies the person 
who simply wishes to have endless 
hours of fun without giving those 
who make it possible their just 

YOUK LETTERS 
S P E C T R U M T V P R O B L E M 

J k ^ a n y Spcctrum owners have not been able to obtain a colour 
f W f display on certain colour televisions. They have a sharp 
monochrome display at one position of the T V tuner and distorted 
colour display at another. M y solution is as follows: First, remove 
the five screws from underneath the casing and turn the computer 
upright; then carefully lift the top part of the casing so that it is 
just clear of the circuit board. Move it down over the rest of the 
casing taking care not to tension the keyboard ribbon cable. 

Between the U L A and PAL encoder — see introductory manual 
page 29 — you will find four adjustable screws. These arc used to 
tune the two separate outputs of the U L A which are related to the 
contents of the display file and the colour attributes. Next, connect 
the computer to the television as normal and create a colour 
displav, for example 

BORDER 1: PAPER 2: CLS 
Note carefully the initial positions of the screws mentioned 

previously. Using a screwdriver adjust the top three of these 
screws until the colours appear on the display, starting with the 
resistor marked 2.2Kr. If after a period of time the colour 
disappears then further adjustment is needed. T h e bottom screw 
may also be adjusted if necessary. If this procedure fails then 
return the screws to their original positions. Finally, reassemble 
the casing, turn over and replace screws. 

These alterations are both simple and perfectly safe and should 
put life into many a Spectrum display. 

Mark Nolan, Malahide, Dublin. 

bout of frustration I listened to one 
of my favourite recordings and there 
was a lot of background hash. At 
first I accepted the poor signal/noise 
ratio as the quality standard of the 
recorder. But I became sure that the 
recorder did a better job some 
months ago. What if the computer 
was upset by this hash? I rooted out 
a capacitor substitution box and 
connccted between the Ear input 
and earth of the recorder. The best 
de-coupling value was found by a 
marked reduction in the noise. 

I obtained a suitable capacitor and 
soldered it into the recorder. That 
was over six months ago and loading 
has been no problem. 

G Winterburn, 
Lytham, 

Lancashire. 

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

lines arc not accessible. This results 

B B C M O N I T O R 
^ ^ i c h a r d Har r i s ' s moni tor 

^ ^ program for the BBC Micro 
published in March Your Computer 
is excellent but happens to have one 
mistake. The label 

650 .back DEC &80 
The monitor can be further 
enhanced by printing the ASCII 
values when listing an eight-by-eight 
block and this is achieved by 
changing the following lines. 
40 datal = PS + 965:data2 = PS +1120: 

data3=PS+ 1275 
50 mess = PS+ 1430: XY mess P$ + 

1645:pmess = PS + 1680 
60 data4 = PS + 1685;sptab ̂  P$ + 1755 

:REM SET BASE ADDR OF DATA 
These lines create the extra space 

required for new codc inserted to 
print the ASCII values in block 
print. Following additions are 
required to achieve this. Replace 
lines 920 to 1110 with the following: 
920 .block 
930 LDA 4 8 
940 STA &82 

N O S T A L G I A A N D P R O G R E S S 

rhank you for your timely words of wisdom in the March issue 
editorial in respect of the current low-price computer war. 

I own a UK-101, and over several years have upgraded it to 32K 
RAM, 16K R O M , a multi-dimension screen format including a 
useful 32 x 64, 8912 PSG, a PIA, VIA etc, with the inclusion of 
the Cegmon screen editor and machine-code monitor. I was 
beginning to develop an inferiority complex being restricted to 
block graphics only. As a matter of interest I ran the speed 
program in the Oric versus Spectrum article and was pleasantly 
surprised to achieve Load Array and Sort Array times of eight and 
190 seconds respectively taking up 225 bytes of program space and 
4041 bytes of variable space. T h e machine runs at l M h z which 
can also be upgraded. 

Instead of buying one of the new plastic-case tortoises I will now 
return to my steel-clad monster — although not up to the size of 
the Manchester Mark I computer — and build a high-resolution 
and colour board with its own RAM leaving me with a full 32K 
memory less workspace — about 770 bytes — while I wait for the 
"ul t imate" computer. 

N L Smith, Stoke-on-Trent, Staffordshire. 
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reward. If Mr jaqucs would look in 
the March 1983 Response Frame he 
would see there a letter written by 
someone who had tried to break into 
a program to copy it. 

I regard Your Computer as the 
most use r - f r i end ly magazine 
available and quite simply the best at 
helping the user in trouble. Perhaps 
if Mr Jaques had experienced 
loading and output problems and 
suffered the frustration of it all then 
he would understand how valuable a 
service Your Computer is. I did not 
find any points technically related to 
a machine in Mr Jaques* letter. 

Michael Gregory, 
Guisborough, 

Cleveland. 

B E L G I A N V I C 
l i v i n g in Belgium, I am the 

£ proud owner of a Vic-20. When 
attempting to load a program from 
cassette, it can be very helpful to 
listen to the cassette signals. This 
can be achieved by simply 
connecting a standard earphone 10 
the Vic's cassette connector. It does 
not need an amplifier and cannot 
damage your Vic at all. Just connect 
the earphone leads parallel on pin 
Al — ground — and pin D4 — read 
— of the cassette connector. See the 
user manual on page 151 for the pin 
configuration. Once connected you 
will both hear the loading and saving 
of your programs. 

The synchronising header, checks, 
um, bytes and double storage arc 
t h r e e good e r r o r - c h e c k i n g 
techniques used by Commodore to 
make their tape system very reliable. 

Manuel Allaen, 
Ostend 

Belgium. 

F A S T G R A P H I C S 

/
apologise to readers using the 
machine-code routine described 

in my article on fast animated 
graphics for the Spcctrum who have 
found that it does not work correctly 
when "Width" is greater than 
16-bits. The culprit is a missing 
instruction LD (IX + 9), 8 which 
s h o u l d come b e t w e e n t he 
instructions EX HL,DE and L4 
DEC (IX + 8) in listing 3. If you have 
your original version of the machine-
code routine "Animate" on tape, 
then you should obtain a corrected 
version as follows: reset RAMtop to 
6 5 1 5 9 - 4 8 K - o r 3 2 3 8 9 - 16K -
with the appropriate clear command. 
Load your old v e r s i o n of 
"Animate". 

Enter and run this Basic program: 
10 Let A 65160 (32390 for 16K) 
20 POKE A + 158. 24 
30 POKE A -i 159.37 
40 FOR B - A +197 TO A + 204 
50 READ C : POKE 8, C 
60 NEXT B 
70 DATA 78. 235, 221, 54, 9, 8, 24, 211 
80 SAVE "ANIMATE" CODE A, 205 

Robert Newman, 
Oundle, 

Peterborough. 

EDITORIAL 
YESTERDAY YOU \X ERF. impressed by your bargain 
buy — £200 for a whole microcomputer. Today the 
smile of the proud new owner fades on your face as 
you see the same machine at the revised official 
pricc of £150. You rush to the calendar: it 's too 
early for the summer sales, and April Fool 's Day is 
long past. T h e n you recall something you read in 
last mon th ' s Your Computer: a C o m m o d o r e 
spokesman, when asked to deny persistent rumours 
that new technology makes the £350 Commodore 
64 cheaper to producc than the old £130 Vic-20, 
would only say that price "was all to do with what 
the market will bear — not to do with what it costs 
to make" . 

T h i s is a clear statement of fact and nothing 
which should astonish or outrage us. After all 
British motorists have to pay more than the rest of 
Europe for the same cars. 

Why then should we be surprised to learn that in 
the vast U.S. market, the ZX-81 — or T imex 1000 
— can cost as little as £36 even though most 
Americans have larger disposable incomes, that the 
Stateside Spectrum is less than £100 for a machine 
with a higher specification, and that similar stories 
can be told about Ataris, TI-99/4s and any other 
micros you care to name? 

You remember being told and not believing that 
the components inside a Spectrum could cost 
Sinclair as little as £15 and you begin to wonder if 
the £50 price cut after you bought your micro could 
just as easily have been £75 or perhaps even £100. 

Before writing off micro pricing as a black art, 
you should understand how it works. Prices drop 
because products are in competition with newer or 
cheapcr technology. If a micro-maker has the skill 

to be first on the market with a new kind of 
product , that company can inflate the asking price 
to as high a level as it believes the market will take. 
T h e n , as the competition arrives to share the 
pickings, the first company will deflate the price to 
try and increase the volume of sales and so maintain 
or even improve profits. 

As the market grows, production costs tumble 
partly becausc the more integrated circuits the chip-
builders produce, the smaller the percentage of 
faulty circuits — and that means increased yields 
and lower unit costs. Of course you can come a 
cropper if the original price is too high. T h e 
excellent TI-99/4 was the first 16-bit colour home 
micro and cost about £750 when it was introduced 
in 1980. As other machines appeared, the TI-99/4 's 
price had to be dropped progressively to its current 
level of £150 to remain competitive with the 
newcomers. Some would argue that its original 
price asked too much of the U . K . market and 
damaged the micro's prospects in the long run. A 
£350 price tag for a machine of such a calibre in 
1980 might have given the TI-99/4 a vast user and 
software base in Britain. 

Clearly there are concealed costs beyond the price 
of components. Companies have to allow for 
research and development, labour, production 
overheads, packaging, dis t r ibut ion, market ing, 
margins for retailers and even the expense of 
mainta ining the jammed switchboard of the 
customer complaints depar tment . But when you 
add all that up , the gap between costs and price can 
still be very large. Perhaps that explains why so 
many new companies are bravely rushing into 
computing to fill the breach. 

H o w to w r i t e for Your Computer 
We called this magazine Your Computer precisely because we welcome your 
views, tips and hints and even your criticism of machines and software in general. 
If you would like to see your name in print, whether on a Software File program or 
a full-blooded article, here is how to gd about it. Ideally, all articles should be 
typed double-spaced on one side only of uniform sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend's or user group's 
— this minimises the risk of error. In a perfect world a cassette would 
accompany the article. That considerably speeds up the checking process. Not 
only do you g£t to air your own discoveries and opinions, but we will even pay 
you for the privilege. We pay £35 per published page that's as it appears in the 

magazine and includes illustrations. 
Why not give it a try? You have nothing to lose but your postage. 
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NEWS 
P r e m i e r disc s y s t e m 
— a f i rst f o r D r a g o n 32 

Now THERE IS a disc system for 
t he D r a g o n 32 . P r e m i e r 
Publications has incorporated a 
Disc Operating System and disc 
controller in a single cartridge 
which plugs into the games 
cartridge port. 

The Disc Operating System 
supplies a comprehensive set of 
commands which appear to the 
user as an extension of Basic. As 
well as standard facilities for 
c rea t ing and de le t ing f i les , 
read ing the d i r ec to ry , disc 
formatting, renaming files, there 
is also provision for opening up 
to eight random and sequential 
files simultaneously. 

Two unusual features are the 
Find and Config commands. 
Find enables data files to be 
searched for a string match. 
Con f ig al lows the user to 
configure the system to run with 

Millionth U.K. 
micro sold 
T h e END o f APRIL marks a 
milestone for home computing — 
with the sale of the home 
computer in Britain. There are 
more ZX-81s out there than 
a n y t h i n g else f o l l o w e d by 
S p e c t r u m s , V i c - 2 0 s , B B C 
Micros, Dragons, TI-99/4s and a 
dozen other computers. 

BBC Music 
Processor 
QUICKSILVA MUSIC P r o c e s s o r 
turns your BBC Micro into a 
tape recorder and synthesiser for 
just £14.95, Andy Williams the 
author of the program, started 
working on it in May last year. 
He says that if he had worked 
full time it would still have taken 
him six months to complete. 

Business Press 
THE NAME of Your Computer's 
p a r e n t c o m p a n y has been 
changed f rom I P C Business 
Press Ltd to Business Press 
International Ltd. This change 
has been made to reflect the very 
wide range of markets covered by 
the 100 publications of the 
company, and to identify its 
prime position as the world 
leader of business publishing. 

almost any type of fioppy-disc 
drive available. The number of 
tracks, sides and sectors per track 
on a disc can all be specified to 
allow the system to support 3, 
5.25 and 8 in. drives. In addition 
the controller cartridge can cater 
for up to four drives at a time, in 
any combination. 

T h e cartridge comes with a 74 
page manual and costs £99.95. 
Premier Publications is also 
selling complete systems, start-
ing with the Delta 1 at £299.95. 

Th i s includes the controller, 
cables, and a 40-track Canon disc 
drive with a capacity of 100K. 

Premier Publications is at 208, 
Croyden Road, Anerlev, London 
SE20 7YX. 

S p e c t r u m g o e s o r g a n i c w h i l e 
Z X - 8 1 g r o w s t o o n e m e g a b y t e 
T H I S M O N T H B a s i c a r e i s 
releasing an interface which will 
enable Spectrum owners to use 
most of the modules in the 
c o m p a n y ' s O r g a n i c M i c r o 
system which is now available for 
the ZX-81. 

These include a C M O S RAM 
module backed by battery for 
non-volatile program storage, 
Toolkit, an interface to take up a 
8K of utility programs stored in 
E P R O M or R O M , and a sound 
synthesiser module. There is also 
a general purpose interface 
providing 24 input/output lines 
and a Centronics interface to link 
the ZX-81 or Spectrum to most 
printers. 

On the ZX-81 the printer 

interface is accompanied by a 
program which prints ZX-81 
graphic characters on Epson and 
Seikosha printers. 

The modules can be stacked on 

Spectrum owners can now link their micro up to the £149 Tandy colour 
printer. Softest is selling an interface package for £35. It includes the 
necessary hardware together with cables and three programs which allow 
user to access the Tandy printer commands. A high-level driver program 
to make graph plotting easier is under development and will be available 
for £5.00. Softest is at 10 Richmond Lane, Romsey, Hampshire, S 0 5 
8LA. 

top of each other and are inter-
faced to the computer through 
the Persona module which com-
municates with the other devices 
via a 64-way bus. 

One feature that sadly will not 
be available for the Spectrum is 
the Minimap module. Th is en-
ables ZX-81 owners to access up 
to one megabyte of RAM. Only 
64K can be read at one time but 
up to 16 pages of 64K can be 
switched in and out using a 
single Poke instruction. 

Analogue to digital, and digital 
to analogue converters for both 
the ZX-81 and Spectrum will 
also be released. Future develop-
ments include a joystick con-
troller and a fast cassette loading 
device. 

T h e Personal module costs 
£30.25 and the Minimap £35.95. 
Prices for the other devices range 
f rom £22.20 for Toolki t to 
£76.25 for 64K RAM. Basicare 
is at 12 Rickett Street, London 
SW6. Tel: 385 2135. 
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NEWS 
I k o n ' s H o b b i t f o r t h e B B C M i c r o runs r ings 
a r o u n d c o n v e n t i o n a l casse t te s t o r a g e 
Y O U ' V E R E A D T H E B O O K , y o u ' v e 
seen the film, now buy the 
floppy tape drive. Hobbit is the 
name of a new storage unit for 
the BBC Micro which is faster 
than cassette and cheaper than 
disc storage. It reads and writes 
at almost seven times the rate of 
the standard cassette, and also 
offers many of the housekeeping 
facilities of a disc system. 

Ikon C o m p u t e r P roduc t s , 
which makes the Hobbi t is 
supplying it with an E P R O M 
which contains the floppy tape 
equivalent of a disc-operating 
system and takes care of such 
tasks as locating a program on 
tape and updating a directory. 
All of the standard BBC file 

commands are supported as well 
as a few extra commands which 
are specific to the Hobbit. 

The Hobbit has similarities to 
S i n c l a i r ' s M i c r o d r i v e b u t 
whereas the Microdrive will use 
a continuous loop of tape, tape 
on the Hobbit can be moved 
backwards and forwards. The 
average access lime is 20 seconds 
with a maximum of 90 seconds. 

Two drives can be connected 
to the BBC through the user 
port. Each takes a cassette with a 
capacity of 60K per side. 

Perhaps Ikon should have 
considered calling ihe £155 
Hobb i t a f ter ano the r fu r ry 
animal — the rabbit in Magic 
Roundabout — because Ikon is 

based at Kiln Lake, Laugharne, 
Dyfed — which used to be the 
home of Dvan Thomas. 

H i g h reso lu t ion Sincla i r t a p e 
f r o m s e l f - t a u g h t s c h o o l b o y 
RICHARD TAYLOR, a 14-year-old 
schoolboy, has found a way to 
improve the ZX-81's 6 4 x 4 4 
pixel resolution without using 
any extra hardware. Until now 
high resolution on the ZX-81 
could only be obtained from 
high-res graphics boards costing 
over £50. Richard Tay lo r ' s 
p r o g r a m , H i g h R e s o l u t i o n , 
comes on a cassette and gives a 
resolution of 256 by 192. 

The program takes up around 
three-quarters of a K and creates 
its own display file which con-
sumes a further 6K. It allows you 
to plot points, invert points, save 
and load a high-res picture, and 
also to define new characters. 

Like most of the other pro-
gramming whizzkids Richard 
Taylor is entirely self-taught. He 
finds rewriting the operating 
system easier than devising 
game's. "There is no point in 

« > * - > 

doing what everyone else is 
doing", he explained and added 
" I like to make a machine do 
what it's not designed for". He 
has now moved on to the 
Spectrum and is working on a 

Android Attack 
Dragon Donkey 
FLUSHED WITH t h e success o f i ts 
top-sel l ing Dragon p rogram 

Remember the MPF II — the £269 colour computer we scooped last 
October? At the time our reviewer complained that it was a good machine 
let down by a dreadful keyboard. Here it is with the C36 full-size keyboard, 
joystick, C185 thermal printer and some software all of which are now 
available all over the country from the Spectrum dealer chain. 

program to give the Spectrum a 
genuine 36 colours. 

The High Resolution program 
costs £5.95 and is available 
from Computer Rentals, 140 
Whitechapel Road, London EI . 

on the trail of 
King 
Donkey King, Microdcal has 
now released five new programs 
for the Dragon. Android Attack 
is based, on the arcade game 
Beserk, includes some limited 
speech synthesis and routinely 
announces in t ruder alert or 
c h a r g e s t h e p l a y e r w i t h 
cowardice. Galactic Ambush and 
Cosmic Zap are Microdeal 's 
versions of Galaxians and Space 
Fortress. Program packs 4 and 5 
each c o n t a i n n i n e s h o r t 
p rog rams . T h e s e tapes are 
available from Microdeal and 
Dragon dealers for £8 each. 

80K for £300 
coming soon 
LATE MF.W S of an F »K home 
micro about to be announced by 
one of the world's biggest micro 
makers. The machine will set 
new standards in BBC Micro, 
Commodore 64 country and will 
cost around £300. More details 
next month. 

wm 

T O P 20 
G a m e C o m p a n y M a c h i n e 
• Arcadia Imagine Spectrum 
•Choplifter Creative Vic-20 

Software 
• Choplifter Broderbund Atari 
• Donkey Microdeal Dragon 

King 
• Dragon Sala- Dragon 

mander 
Trek 

• Right Psion Spectrum 
Simulation 

• Flight Psion ZX81 
Simulation 

• Hobbit Melbourne Spectrum 
House 

• Kong/ Tony ZX81 
Dracula Barber 

• Moons of Romik Vic-20 
Jupiter 

• Penetrator Melbourne Spectrum 
House 

• Planet Microdeal Dragon 
Invasion 

• Rocket Acornsoft BSC 
Raid 

• Sea War 
•Synapse 

• Snapper 
•T ime Gate 
• 3 D 

Defender 
• Traax 
•Zaxxon 

Panda 2X81 
fort Atari 
Apocalylpse 
Acornsoft BBC 
Quicksilva Spectrum 
New ZX8I 
Generation 
Llamasoft Vic-20 
Datasoft Atari 
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LOAD AND GO WITH YOUR DRAGON 
32 P R O G R A M S FOR YOUR DRAGON 32 

* Games Pairs 
Pontoon 
Snakes and Ladders 
Ski Run 
Castle Walls 

* H o m e w o r k helpers 
Sums Tester 
Vocabulary tester 

* Graphics section 
Full explanat ion of all Graphics 
c o m m a n d s with worked examples 

* Hints and Tips 
+ How to debug programs 

_ . _ _ _ . _ _ _ ^ Dept A FREEPOST EM463 (No stamp required) 
P H T P P ^ A S S O r T A T F S 9 9 East St, Epsom, Surrey K f 17 1BR. — 
X 1 1 1 1 X O a o u w v m i l j k j Telephone 03727-21215. 24hr phone service. bh 
Prices include postage but for air mail delivery in Europe add 90p {outside Europe add £1.70) per item. 

Access and Barclaycard accepted 13 

NOWOTNIK PUZZLE KNIGHT S QUEST 

For either the I6K Spectrum or 
I6K ZX81, this is an original 
challenge for anyone. The 
scrcen becomes the playing 
board for this addictive puzzle. 
Machine coded for smooth and 
instant responses, it offers four 
levels of difficulty. The com-
puter breaks and shuffles a 
two-by-two coloured square -
have you the skill and mental 
agility to restore it? "Very 
addictive" - ZX Computing 
Feb/March 1983. 

ZX SPECTRUM 
Knight's Quest (48K) £5.95 
Nowotnik Puzzle (16K) £4.95 

A full-blooded adventure for 
the 48K Spectrum using split-
screen graphic pictures and 
a scrolling text window. You 
must find Merlin's lost treasure, 
battling elves, scorpions, drag-
ons; rescue a princess from the 
evil Wizard of Trill - it goes on 
and on! Over 120 locations plus 
a full English command line 
scanner, machine coded for 
fast recognition. Truly state-of-
the-art! Also available for the 
16K ZX81. 

ZX81 
Knight' Quest (16K) £4.95 
Nowotnik Puzzle & Other Diversions (16K) £5.00 
ZX81 Adventure Tape (3 full 16K games) £5.00 

_ _ _ . __ . Dept A FREEPOST EM463 (No stamp required) 
P U T P P C A C C n r T A T F ^ 99 East St, Epsom, Surrey KT17 1BR 
A X X X X X k-J n L J U W V / i r i l L i U Telephone 03727-21215. 24hr phone service. 
Prices include postage (outside Europe add £1.00) per item. 
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NEWS 
A DAWN CROSSCOl'NTRY DASH 
from Litt lehampton on the 
Sussex coast to Your Computer's 
offices on the outskirts of 
London just failed to clinch first 
prize in the £3,000 Castle of 
Riddles competition for 34-year-
old company director Colin 
Bignell. Only 20 minutes before 
Colin Bignell's car drew up 
outside the Your Computer 
headquarters, Peter Voke of 
Aylesbury, Buckinghamshire 
was safely delivering the winning 
entry into the hands of editor 
Toby VC'olpe. 

Third past the post was Peter 
Colbert, a Cardiff-based British 
Telecom programmer. He put 
his faith in his colleagues at the 
Royal Mail and entrusted his 
entry to the vagaries of first-class. 
He had solved the riddles in six 
hours — two hours faster than 
the other prize-winners. Both he 
and Colin Bignell each receive 
£400 of Acorn equipment, while 
Peter Voke won the £700 silver 
"King of the Ring" trophy and 
£1,500 of Acorn hardware. 

At the top of his shopping list 
is a dry ink-jet printer, followed 
by a small disc drive and a 

A c o r n s o f t Cas t le of Riddles: t h e 
k n i g h t s e r r a n t rece ive r e w a r d s 

From left: runner-up C P Bigncll; Your Computer editor Toby Wolpe; 
winner Peter Voke; Acornsoft 's David Johnson-Davies; and in third 
place P K Colbert. 

second processor. The two 
ninners-up have set their sights 
on disc drives, although Peter 
Colbert also finds the voice-
synthesis chip a very attractive 
proposition. His six-hour session 
that solved the Castle of Riddles 
started on a Saturday morning 

and ended early in the aftrnoon 
of the same day. 

Although the cassette had 
arrived two days before, his wife 
was against his spending all night 
at the keyboard. 

Away from the cut and thrust 
of the world of adventures, 

"King of the Ring" Peter Voke 
confides that time spent away 
from the keyboard and, above all, 
moderation are his keys to 
success. He recommends sleep-
ing sensibly — would-be cham-
pions should note that through-
out the time he was wrestling 
with the Castle of Riddles he 
made sure he got his 10 hours a 
night. 

P R I C E B R E A K - T H R O U G H O N 
E X T R A M E M O R Y FOR ZX81 ! 

The NEW EcctnoTecb 16K RAM PACK 
adds 18-times more memory to your Z X 8 1 at a budget price! 

Fully assembled, tested and 
guaranteed - neat and compact, 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 

O N L Y £19 .951 
plus £1.50 post & pecking 
to anywhere In the world 

Full refund if not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill in the coupon below and send with cheque or P.O. 

To: 
EconoTech, 30 Brockenhurst W a y , London S W 1 6 4 U D 
Please send me .... 16K RAM Packs @ £19.95 each, 
plus £1.50 post and packing. 

Name 

Address 

REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 

==51 B E E B U G F O R 
T H E 

BBC M I C R O 
INDEPENDENT NATIONAL USER 

GROUP FOR THE BBC MICRO v 
MEMBERSHIP NOW EXCEEDS 16.000 

U . O O O M S M B I R S C A N T B E W R O N G B F F B U O P R O V I D E S T H t B E S T S U P P O R T 
F O R T H E BBC M I C R O B E E B U G M A G A 7 1 S E N O W W P A G E S I N C L U D I N G N E W 
P R O D U C T G U I D E S U P K M E N T D E V O T E D E X C L U S I V E L Y T O T X E B B C M I C R O 
P r o g r a m s M i n n El T i p * - M a j o r A r i l e t e e - N e w s - ftivliw, - C o m m e n t a r y 
P L U S m a m b e r t d M o u r t s c h e m e w i t h N a t i o n a l R e t a l e r v P L U S m e m b e r s S o f t w a r e 
L i b r a r y - a g r o w i n g r a n g e o i s o f t w a r e ( t o r n ( f o u n d [ 3 . 5 0 p e r c a s s e t t e . 10 M a ^ u i n e s a 
w a r . f n t i i m A j >m 1 9 8 2 R e p r i n t s o f a > i s s u e * a v a J a b t e t o 
D e c . ' J e n l e a v e . P r o g r a m F e a t u r e s : S p a c e C-r> l l n v e d e r Type g a m e l . B r e a k o u t . A r t i s t 
( l O y s w k p a r t i n g p r o g r a m > H « 4 u « I n w e c u l O o s l Y r e t r i e v e s p r o g r a m a f t e r B a d l o t t i n g 
or • S a d P r o g r a m U « t c i g i " l a n d P a c t — a p r o g r a m t o c o m p a c t b e s i c p r o g r a m s a n d A t e 
s y s t e m r t w w . S o f t w a r e r e v i e w * — m e t i n g W o r d v w t e , B o o k r e v i e w s . a d d n g 
- O y i t ' O V i n t e r f a c e t o M o d e l A . H o w to M a r t i t h e w h o c o n t r o l o r c N p s a n d >daas f o r 
t h e n e w c o m e r . p i u i a n e w c r o p o f h rn ts a n d l i p s 
F o b r u a r y I t u i P r o g r a m F e a t u r e s : B EE B M A Z E F M y o u w e v t h r c u o h t r * M f l d o m 
m a / e . g u i d e d b y 3 D v e w s f r o m « » > * t h e m u t - e n * t t o » e n t g a m e . F J V E - D I C E - A 
B e e b m p l e m e n t a t i o n o f Y A H T Z E E | R I , • n m t t d i c e g a m a . A t t o a U s i n g o f W I N D Y 
F I E L D - a c r e a t i o n f r o m A c o r r r s o f t . S P 1 R O P L O T s c r e e n d o o d t a r . a n d a c o m p l e t e 
m e m o r y i j u p i t r p r o g r a m in a u s e r l a y . P l u s M a c f v n e C o d * S c e e n D u m p * f o r t h e E p a o n 
a n d S e A o c h e P r i n t e r s : a r t i c l e s o n U S I N G F I L E S . I D E A S O N A N V A T I O N HNCKXVVG a 
R o t a t i n g C u b * p r o g r a m ) a n I n t r o d u c t i o n t o t h e u s e o f P r o c e d u r e s , a S u r v e y o f B o o k s o n 
t h * B B C M t c r o , a n d a R o j n d u p o l 0 » c S y e t e f n H . r t t P L U S a v a r i e t y o f H I N T S . T I P S 
A N D I N F O , . n c l u d ™ a u n t f o V D U c o m m a n d t o p e r f o r m a S I D E W A Y S S C R O L L W I N 
A C O L O U R M O N I T O R . W O R O W S E W O R D P R O C E S S O R S A N D A C O R N S O ' T 
G R A P H I C S B O O K S I N O U R T H I R D S O F T W A R E C O M P E T I T I O N . 
M a r c h P r o g r a m F e a t u r e s L r f e l i f t ' , A r t i K r y O u * l ' 6 * 3211. S q u a r e D a n e * . 3 D R o n t o n 
[ w t f r o t a t e a n y 0 b ( K 1 l . M « r o a k e t c h ( 1 6 i ] s c r e e n d r a w i n g e - o g r * - " i c i v o n e l ine o l c o d a 
Pr in ters for I h » B B C i r x r o - H u m o> E p s o n . S e i k o s h a . T a n d y a n d O v . « » . W h a t t o d o 
m * t h e n e w O p e r a t i n g S y s t e m C h i p . O t i c F o r m a t t e r P r o g r a m , a n d f u l Dioc i n s t r u c a o n 
« t . N e w c o m e r s j ' t c l * w i T a r t a n d W m x M i 
P L U S H O W t o g a t a n e w O p e n i n g Syslerv i R O W a n d a s p e u l d e a l c n Y V O r O m s * 
Imerr iOers ortT; 
S P E C I A L A N N I V E R S A R Y I S S U E T H I S A P R I L - I N C L U D E S F H E E B B C M I C R O 
R E F E R E N C E C A R D . A N D C O M P L F T t I N D E X T O V O L U M E 1 

M E M B E R S S O F T W A R E L I B R A R Y • 
O f f e r s m e m b e r * a g r o w m g t i n g e Ol s o f t w a r e f r o m E 3 W p e r c a s s e t t e 
1 . S m f v r e l J K I . 2 . M o o n l e n d e r U S X ) 3 D N o u g h t s a n d C r o w s 132X7 3 s h a p e M a t c h 
t16K> M i n d b e r x l e r ( 1 6 1 0 . 4 . m « » c Eel 1 3 2 X 7 , S. C y l o n A t t a c k I J 2 X I . 6 . A s t r o - T r a c k e r 
l » X I 
U t i l I t lea: 1. D U i u e m b l n ( l « K ) . R c d r f . w ( l « K > . Mini T e s t E d ( J i t , I. 
A p p l i c e t i o n i 1. S u p c t p b l ( j : K I 1 . M a t t c t f i l t ( J Z X ) . 
l J r » d i K O S B t t o n w r n b e f t o n t h e c m l k n t • * ^ r w o r d p t o c e s t i n i p a c l a f c — T l u s 
: < p m c n u a » v u > t o f o v e £ 1 . 0 0 S T O P p ^ E S S 

B E E B U G h a s n e g o c l a l e d • d a e l w i t h A C O R N O v e r t h e n e w 1 . 2 O P E R A T I N G 
S Y S T E M R O M B E E 8 U G m e m b e r , a r e o f f e r e d t h e R O M a t e r o u n d h a l f p r i c e 
S e a B E E B U G F e b i s s u e f o r d e t a i l s . 

Send f l . 0 0 ft SAE lor Sample . 
M e m b e r s h i p : UK 5.40 for six m o n t h s 

9.90 for one year 
Overseas one year only; 
Europe C16.00 M i d d l e East f19 .00 
Amer icas ft Af r ica £22.000 
Other Countr ies £23.00 

YC5 
M a k e cheque to BEEBUG 

and send to: 
B E E B U G Dept 4 

374 W a n d s w o r t h Rd. 
London S W 8 4TE 

Editorial M a t e r i a l to P O Box 50. 
St Albans. Herts. A LI 1AR 
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• S P A C I O U S S H O W R O O M 
O P E N M O N . t o S A T . 

• F R I E N D L Y A N D H E L P F U L S T A F F 
• E X P E R T A S S I S T A N C E 

A L W A Y S O N H A N D 
• G O O D R A N G E O F C O M P U T E R B O O K S 
• A F T E R S A L E S T E C H N I C A L 

B A C K - U P a n d S U P P O R T 

The Colourful DRAGON 32 
THE FAM/L Y COMPUTER TO FIRE 

YOUR IMAGINATION 
KEY F E A T U R E S 
* * 3 2 K R A M as S tandard , Expandable to 64K 
• " D i s p l a y : 

9 colours avai lable. 
5 d i f fe rent resolut ions f r o m 16 x 32 
to 2 5 6 x 1 9 2 . 

• • E x t e n d e d M I C R O S O F T Colour Basic 
as Standard. 
A d v a n c e d graphics c o m m a n d s . 
A d v a n c e d S o u n d 
Full Edit ing—insert , de lete , a m e n d . 

* *Pro fess iona l T y p e w r i t e r Keyboard 
* * F R E E 160 page ' B A S I C ' training manua l 
• • C o n n e c t i o n s for Joyst icks , Printer, 

Cart r idges and Casset te . 

BOB M I C R O 
Model 
Model A<32K) 
Model 8 
Memory Upgrade 
Full Upgrade 
Joysticks (pair) 
Single Disk Drive 
Disk interfocelfittedl 
14 inch Colour Monitor 
20 inch Colour Monitor 
ACORNSOFT PROGRAMS (phone tor availability) 

A C O R N A T O M 
Single Oisk Drive (incl. FREE buffer kit) 
ATOMCALCROM 
WORK PROCESSOR ROM 
FLOATING POINT ROM 
ROM Selector Board 
BBC BASIC Board 
ProgrammersTOOLBOX 
SUPER TOOLBOX 
M/CCODE MONITOR/DISASSEMBLER 
PRINTERS 
EPSON MX80F/TIII 
EPSON MX80 Til l 
STAR DP8480 
SEIKOSHAGP 100A 
Pri nter Leads IB BCATOM / DRAGON) 
BOOKS 
Assembly Language Programming for the B BC Micro 
BBC Micro—Instant Machine Code 
BBC Micro Revealed 
Basic Programming on the BBC Micro 
Let Your BBC Micro Teach You to Program 
NEC '3QHouf BASIC' 
Practical Programs for tho BBC Mtcroand Acorn Atom 
Getting Acquainted with your Acorn Atom 
39 Tested Programs for the Acorn Atom 
Atom Magic Book 

£325.00 
£349.00 
£399.00 
£25.00 
£76.00 
£13.00 

£265 00 
£119.00 
£309.00 
£343.85 

£343.85 
£39.10 
£29.90 
£23.00 
£22.40 
£49.95 
£20.10 
£16.60 
£ 1 6 . 6 0 

£399.00 
£349.00 
£279.00 
£229.00 
£15.50 

N O W 
ONLY £184-00 inc. 

V.A.T. 

MICRO POWER LTD. 
Dept.YC 5 
ft'Sa REGENT STREET. 
CHAPEL ALLERTON. 
LEEDS LS74PE 
Tel: <0532) 683186 

or 6 9 6 3 4 3 

Carr iage FREE o n 
cash /cheque 
orders over £100 
All prices inclusive of V.A.T. 

Q 
D 
3 
Q 
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COMPUTER CLUB 
Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 

BIRMINGHAM CALLING 
Birmingham is not only the 
venue for our Midland 
Computer Fair at the end 
of April — it is also the 
home of a computer club 
which can be heard broad-
casting on local radio. 
Simon Beesley tunes in to 
West Midlands Computer 
Group. 

FOR A SMALL club the West Midlands 
Computer Group is remarkably productive. It 
puts out a monthly magazine, Databus, has its 
own 15-minute slot once a week on Radio 
West Midlands, and also produces its own 
software. Databus packs into 10 pages a useful 
mixture of news, articles, programs, pro-
gramming and software reviews — all contri-
buted by club members. 

The driving force behind the club is David 
Thomson who founded it last August. He 
tcachcs at a local school and was initially 
concerned to provide a forum for the com-
puting interests of pupils once they had left 
school. He was assisted by three of his ex-
pupils in setting up the club. 

The three in question are all talented pro-
grammers and are considering marketing their 
software. With the present boom in com-
mercial software sales no doubt it will not be 
long before they are rubbing shoulders with 
the Bug-Bytes and Quicksilvas of the business. 
Your Computer — ever quick to spot new 
talent — can boast that we gave one of them, 
David Griffin, his first break when we 

published his game Maze Munch in our 
December issue. This program for the BBC 
xVlicro was one of our most popular and as an 
amateur programmer myself I was rather 
disconcerted to learn that it had taken David 
Griffm just one hour to write. 

From its connection with David Thomson's 
school the club has now broadened out and, 
according to Databus, includes no less than 
three astronomers among its 36 members. One 
of the astronomers uses a ZX-81 to control the 
movement of his telescope. 

Most of the machines in evidence were BBC 
microcomputers. Holding its own with the 
BBCs was a customised ZX-81 in full con-
course trim, complete with an add-on key-
board, a wooden casing, a Qsave tape-loader 
and Atari joysticks. 

David Thomson suggested that one of the 
reasons for the BBC Micro's popularity 
among computer club enthusiasts was the ex-
tensive facilities it offers for communicating 
with the outside world. His own interests arc 
concentrated, as he put it, on the back of the 

Local society news 
B a s i l d o n b u f f s 
THERE is now a microcomputer club for the 
Basildon area. It meets fortnightly on a 
Tuesday evening at Healcy Management 
Services, The Hcmmels, Laindon, Essex. You 
can telephone Roger Sims on Wickford 63032 
after 6.30pm. 

T h u r n s c o e m i c r o s 
AROUND 70 people attended the first meeting 
of the Thurnscoe and District Microclub in 
March. Not all were owners but a straw poll 
revealed interests in a wide range of machines, 
from the Spectrum and the Dragon to the Pet 
and Nascom III. Meetings are held every 
Wednesday evening at Thurnscoe Compre-
hensive School, Clayton Lane, Thurnscoe, 
South Yorkshire. For further information 
contact Peter Davis on 0709-893880. 

L i v e r p o o l u s e r s 
SINCLAIR owners in Liverpool can attend 
meetings of the ZX Users Club every 
Wednesday evening at the ZX Computer 
Centre, 17 Sweeting Street, off Castle Street, 
Liverpool 2. Anyone is welcome whether they 
have software or hardware problems, an 
interest in programs and games, or just a 
general interest. More details can be obtained 
from Keith Archer on 051-260-4950. 

E n f i e l d b r i g a d e 
ENFIELD Computer Club caters for the novice 
and expert alike. Meetings are held on the first 
and third Monday of each month at Brigadier 
Youth Cent re , Brigadier Hill , Enfield, 
Middlesex. The annual membership fee is £2 
and a further 25 pence is charged at each 
meeting. 

computer and he writes a regular series in the 
club's magazine on control applications. 

At this meeting he demonstrated how to 
write to the user port on the BBC. Another 
member had brought along a board fitted with 
LEDs which plugged into the user port and 
showed which control lines were in operation. 

Elsewhere in the room David Berry, the 
club's ZX-81 expert, turned his hand to 
showing a beginner how to write the software 
which would read joystick inputs on the BBC. 

Another group was taking an uncon-
ventional approach to adventure games. One 
of the members had cracked the code which 
Acornsoft adventure programs use to store 
their phrases and sentences. He had with him 
printouts of all the responses that the 
computer could give in the Castle of Riddles 
and Philosopher's Quest — a philosopher's 
crib sheet. 

As can be seen, within an informal frame-
work, the West Midland Computer Group's 
activities are varied and enterprising. T h e club 
meets once a month in the Victorian splendour 
of a room at Birmingham's Central Hall. For 
more details you can contact David Thomson 
on Bromsgrove 32242. 
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Hewson Consultants 
We proudly announce our 1983 range of 
SPECTRUM SOFTWARE 
40 BEST M A C H I N E CODE ROUTINES 20 BEST P R O G R A M S FOR 
FOR THE Z X SPECTRUM £5.95 THE ZX SPECTRUM £5.95 
By Andrew Hewson and John Hardman 
Section A: Three chapters explaining what you 
need to know about Z80 machine code on the 
Spectrum. 
• How to load and save machine code. 

How to use the system variables. 
How program lines are stored. 
How to use the stack, the display, the 
attribute files. 

Section B: 40 routinesincluding, 
• Scroll - up, down, side to side by pixel or by 

character. 
Search and replace, token swap, string 
search. 
Rotate character, invert character-
horizontally and vertically. 
Line renumber - including GOSUBs, 
GOTOs, RUN etc. 

By Andrew Hewson 
Program titles include: 
Machine Code Edi tor - Write, modify, extend 
and load machine code using this all-basic 
program. No need to use an Assemblerwhen 
you have this program. 
Index F i le - Learn about fixed length records, 
save numeric and string information, add to, 
sort, modify, delete and print your records. 
Ideal as a computer based fi l ing system. 
Ouckshoot-Learn how to manipulate the 
attributes file anrfhave fun at the same time. 
Graphix - Construct up to 210 graphics 
characters with the full on-screen editing 
facilities, enhance and modify them and recall 
them laterto build a detailed display to save on 
C3 SSOttC 
Plus: FOOTBALL, DIGITISER, DIARY and many 
more. 

B A C K G A M M O N IGK 

£5.95 
8 Levels of play f rom novice to expert, 
Full colour display of tables and dice. 
Gamble on a single game or a series, 
double or quits. Al l the features of 
the ancient game. 

counrwif<; OF THE w:M/. 
BOCTIS Mens tit I U N 

P L U S : Two complete world map 
screen displays for you to include in 
your own programs. 

COUNTRIES 
OF THE WORLD 
£5.95 
16 a n d 48K o n o n e casset te 
Countries of the Wor ld is an 
educational package designed to give 
an appreciation of the location of all the 
main countries and some information 
about them. 
16K version displays a wor ld map, 
shows the position of each country and 
names its capital. 
48K version; alt the above plus prints 
the population, size, currency, and 
main languages of each country, and 
statistics on largest and smallest 
countries etc. 

PILOT 16K 
( Z X 8 l ) 
£5.95 I 

NIGHTFLITE 
16 and 48K £5.95 
NIGHTFLITE puts you at the controls of 
a light aircraft f lying at night. You can: 
Climb, descend, take off. 
Land, bank left or right. 
Navigate between beacons. 
Raise/lower the flaps. 
Raise/lower the undercarriage. 
Adjust engine rpm. 
Raise/lower the nose varying amounts. 
Runway lights appearon approach. 
5 modes including Autopilot. 
Written by a qualified light aircraft pilot. 

SPECVADERS £ 4 . 9 5 
16K 

Defeat each squadron of Beeple Zaps 
and another appears only closer. 
Cyrian mothership with ejecting Zeetle 
8aps. 
5 levels of play f rom Orions snails pace 
to close your eyes and hope. 
Real t ime scoring. 3 lives. Pan galactic 
gargle blaster for highest score. 
Descending asteriods. 

M A Z E CHASE £ 4 . 9 5 
1 6 a n d 4 8 K 
4 or 8 Mazes, Highest score to date, 
4 independent guardians, 3 lives. 
Full colour. Fast machine code action 
magic strawberries, eat lemons 
to score more, real time scoring. 

SCdrFTT 4 * 

t £ § * S Sf fi | § fe a w K a W n % ]PF 

* I f * 

1 
* 

Fly your own aircraft. 
Instruments and readouts: 
A,'H. ALT. HDG, FL, GR. VOR, 
VSI. WIND, DME. ADF,and ILS 
see "NIGHTFLITE". Essentially 
the same as "NIGHTFLITE" but 
without the Hi Res Graphics. 

j O R D E R F O R M 

Quant i ty 

Makechequos/PO's payable (O 
Hewson Consultants 

P roduc t Cost 

P U C K M A N 16K 
(ZX81) 
£5.95 
3 Mazes. 
Highest score to date. 
4 Independent guardians. 
Magic strawberries. 
Real time scoring. 

N a m e 
i Block Capitals Please! 

_Total. 

A d d r e s s . S i g n e d . 

My Access /Barc laycard No. i s . 

Post to: HEWSON CONSULTANTS, 60A St Mary's Street, Wallingford, Oxon OXlOOEL. 
Tel (0491) 36307. 

I 
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( H ) H E W S O N C O N S U 

bring you 
Forthe 
16or48K 
ZXspectrum 

Y O U R T A S K : t o direct incoming aircraf t 
f r o m holding stacks t o r u n w a y — smooth ly , 
safely and expedit iously. 

Y O U R I N S T R U M E N T S : Radar screen 
showing aircraft call signs, blips and trails. 
Four s u c k displays giving al t i tude, heading, 
speed and s i w . 

S E V E N levels of play including a 
demonstrat ion mode. 

Choose an E A S Y mode to begin wi th — 
landing light aircraft any w a y y o u can. 

Progress to more T R I C K Y situations — 
m i x e d aircraf t , restricted airspace, m i n i m u m 
separation, ou tbound traff ic. 

The U L T I M A T E C H A L L E N G E -
emergencies, u n k n o w n aircraft , radio fai lure^ 
loss of • runway , i ru l rument failure . . . 

Air Traffic/ 
Control 

T © 

'cx&i 

270 E7.85 
HG AET 

EH5 3 
W e 90 4 

L 3 
DO 4 

1 L 6 
5 6 0 0 0 2 

i t s 2700G 
H V 7 L — I 

Please rush me .copy/copies 

of H E A T H R O W A . T . C . 

I enclose remittance of 

(chequts/PO's payable to Hewson 

Consultants). 

Please debit my Access/Barclay account 

number 

Signed 

Name (block capitals) 

Address 

Postcode 

Send today to ; Hewson Consultants, 

60a, St . Mary's Street, Wall ingford, 

O x o n . O X l O O E L , 

o 

Si t . V 

f V A 

v v * 

y . A 

• ^ V V 
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'What does the term 
memory-mapped mean? I 

have seen it used to 
describe s c r e e n displays on 

computers 
Y o u CAN' THINK of the computer ' s memory as 
being composed of a series of boxes. Each box 
is a memory location and can hold a number 
between 0 and 255. One area of memory — 
usually either 8 K or 16K — is set aside for the 
computer ' s read-only m e m o r y " — R O M — 
which contains the system that allows the 
computer to interact with you, do calculations, 
put things on the T V screen, and so on. T h i s 
area can only be read f rom, so it is rather like a 
jar with a lid on because you can see what is 
inside, by Pecking, but you cannot put new 
information in — that is called Poking. 

One fur ther area is reserved for the 
information which is displayed on the screen, 
and it is this area that you refer to in your 
question. T h e locations in this case are in 
" r a n d o m access memory" — R A M — and this 
means that information can be read from and 
written to them. So you can both put new 
information in these locations — which 
amounts to putting new information on the 
screen — and see what is there. T h e 
computer ' s electronics translate the numbers 
in these locations into what will appear on the 
T V screen. 

Now, there are two ways in which this can 
be done. If you have a ZX-81, for instance, 
you will find that the screen R A M — often 
called the Display File — contains the Codes 
of the characters which are to be put on the 
screen. It does not hold information about 
each and every dot — or pixel — on the screen. 

Th i s may be called a character-mapped 
screen. Before p r in t ing a character the 
computer needs to consult a section of R O M 
known as the character generator, which stores 
the dot patterns for each character. 

On the other hand, owners of machines such 

FIRST BYTES 

I could 
do that. 

A m s t r o n g n u m b e r s are n u m b e r s t h a t a r e 
equal t o t h e s u m of t h e c u b e s of their 
digi ts . For example , 371 is a n A m s t r o n g 
n u m b e r s ince 371 = 33 + 73 + 13. 
Wr i te a p rog ram t o o u t p u t all t he 
A r m s t r o n g n u m b e r s b e t w e e n 1 a n d 
5000. 

W e w e r e a m o n t h early in picking t h e 
w inne r of M a r c h ' s compe t i t ion in April. 
Fu tu re First Byte c o m p e t i t i o n s will b e 
j u d g e d t w o m o n t h s a f t e r t h e y are s e t an 
closing d a t e fo r ent r ies is t h e last 
work ing day of t h e m o n t h in wh ich t h e 
compe t i t ion a p p e a r s . 

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. 

QUESTIONS 
What is a memory map? 
as the Spectrum, Dragon or BBC Micros will 
find that the Display File holds information 
about the rows in each character — the bytes 
on ihe screen, where there are eight bytes to a 
character and every byte is eight dots — or 
pixels — wide. T h i s is sometimes referred to 
as a bit-mapped screen since each pixel on the 
screen is assigned to a bit in memory. 

If your computer ' s screen is truly memory-
mapped this will mean that there is a set, 
unmoveable area of memory put aside by the 
micro. In the case of a character-mapped 
screen about 700 locations are reserved, and 
for a bit- or pixel-mapped screen the area will 
be at least eight times as large. 

T h e number stored in the first location in 
the screen R A M usually determines what will 
appear in the top left-hand corner of the 
screen, the second location relates to the 
second position on the screen, and so on. In 
some cases the screen may be somewhat more 
complicated than this — as owners of the 
Spectrum may have discovered. 

Sometimes, however, a computer will not 
set aside a fixed area but will instead keep 
enough locations free somewhere within its 
R A M — with a pointer to the start of this area 
being kept in a known place. In othr cases, and 
Camputers ' Lynx is one example, the screen's 
memory may be quite separate f rom the R A M 
which is available to the programmer. In such 
cases the Display File may be in separate 

memory chips which cannot easily be read 
from or written to. 

Lastly, some micros put aside a varying 
amount of memory for the screen depending 
on whether a text or graphics display is 
chosen. T h i s may amount to your having the 
choice between a memory-frugal Text mode 
and a memory-consuming Graphics mode — 
the Oric 1 and Dragon 32 are just two 
examples here. 

Tim Langdell 

BEATING 
PUT A RE/\ 
ONE OF THF. advantages of writing your own 
programs, as opposed to typing other people's 
in, is that at least you know what the machine 
is meant to be doing — so debugging certainly 
should be easier. But it is amazing how 
quickly you can forget what a particular bit of 
code is trying to achieve. 

One of the most powerful weapons in the 
debugger 's armory turns out to be the lowly 
Rem statement. 

Th i s is very useful if it merely tells you what 

KEYING IN 
ALL VERSIONS of Basic allow you to enter 
information from the keyboard with Input . 
When Input is reached the program waits for 
you to enter something before continuing. It 
allows you to enter several characters at the 
same time and edit them before Input , but has 
the disadvantage that you must always follow 
your last character with Enter , which is slow 
and can be a nuisance when you only need to 
use a single key in both games or serious 
programs. 

T h e alternative way of getting information 
from the keyboard, which is found in many 
Basic dialects, is the InkeyS function. T h i s can 
continually scan the keyboard and tell you 
instantly when a key is pressed. InkeyS is also 
particularly useful in high-resolution graphics 
modes as it does not send you striaght back to 
the normal text screen as Input does. As the 
program does not automatically stop and wait 
for you to do something a loop must be made 

around InkeyS which is only left when a key is 
pressed: 

10 A$ = INKEYS 
20 IF A$ = " " THEN 10 

Note that InkeyS always gives you a String 
variable, and that the sign for an empty string 
is double quotes and a full stop. 

If you want to enter a number and use it for 
calculations then you must convert the string 
into a numeric variable with the Val function: 

30 A = VAL{A$) 
If you want to use cursor keys to continuously 
control left and right movement you can 
convert the InkeyS string to its ASCII value — 
8 for left and 9 for right — and then simply 
add on the left and right movements to the 
current position: 
30 A = ASC(A$) 

(or A = CODE(A$) on Sinclair) 
40 POSITION = POSITION + ((A = 8 M A = 9)) 

Keith and Steven Brain 
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FIRST BYTES 
Relational and logical operators may sound awesome, 
but a computer would be lost without them. Here we 

explain them as simply as possible. 

ALL ABOUT 
A COMPUTER CAN only icll the difference 
between off and on. Sitting on the fence is not 
possible. It is therefore totally logical in the 
way it makes decisions, although of course it 
can only decide between options which you 
have decided to include in your program. All 
decisions arc based on testing whether a 
particular condition — or test — is T r u e or 

Lynx winner, Dave Bull giving his two-year-old 
son early keyboard experience. Competition 
details on page 183. 

THE BUGS 
A STATEMENT IN IT 

each bit of the program is doing. For instance: 

REM PLOT VALUE 
or 

REM ASK NEXT QUESTION 
Many errors show up immediately you read 
through the program, because what the Rem 
say and what the code is obviously doing are 
quite clearly different. 

Rems arc also very useful for keeping track 
of what you are using your variables for. It is a 
good idea to set aside the first 100 line 
numbers of each program for Rems, mainly to 
describe variables. Each time you add a new 
variable, go back and write a Rem saying what 
it is for: 

40 REM H IS HEAD POSITION 
50 REM T IS TAIL POSITION 

A good way of developing your own bug-
free programs is to keep running a program as 
you type it in. Apart f rom making the whole 
process more interesting, most errors are 
thrown u p very soon after you have typed in 
the lines causing the problem, so it is easier to 
sort things out. 

Another way of developing programs which 
makes tracking down errors easier is to make 
use of " s t ubs" . Th i s approach lets you sort 
out the main point of the program first, and 
the fiddly bits are sorted out later. A stub is a 
subroutine which does the fiddly bit in a 
provisional, simple way. 

For instance, if each time an object hits the 
side of the screen you want to make an 
elaborate noise, you can put in a Rem 

REM GO AND MAKE ELABORATE NOISE 
at the appropriate point in your program. 
Under the remark you put a Gosub instruction 
off to a high line number , and at that line 
number you put a very simple routine which 
merely makes a feeble beep and then Returns. 

When you run the program you will know 
that the noise is occurring in the right place, 
and you can give your full attention to sorting 
out the rest of the program. 

It makes sense to put all your subroutines 
together, separately f rom the rest of the 
program flow, perhaps at the end of the 
program, with very high line numbers , say 
over 10,000. With some machines it is better 
to put them at the beginning, especially if the 
subroutines are used often, because the Basic 
interpreter may take longer to find line 
numbers towards the end of the program. 

With subroutines it is especially important 
to include plenty of Rems, as you may be 
calling a particular routine f rom several 
different points in your program. 

If you are adding lines to a program to help 
you write it which you intend taking out later 
— either Remarks, or perhaps Print statements 
— it is important to be able to get them out 
without introducing new errors. A very 
common error message is 

UNDEFINED STATEMENT IN LINE n 
which is causcd by branching to a non-existent 
line. Sinclair Basic is unusual in that it lets you 
get away with this, assuming you mean the 
next highest line number . 

T o help me keep track of lines I might want 
to get rid of, I give them odd line numbers . 
Usually I use only even line numbers , and go 
u p in increments o f t e n . So if I see a line 51 in 
my listing I am automatically suspicious about 
.it once I have finished testing a program. 

With Rems it is also easy to put recognisable 
characters in the line, for instance a string of 
asterisks, so you can find the lines you want to 
pull out easily later. Remarks do not have to 
be on a line of their own, and can be used after 
a colon to flag other testing lines. Ian Stobie 

False, Many decisions can be made using only 
the simple relational operators: 
= equal to 
> greater than 
< less than 
<> not equal to 
> = greater than or equal to 
< = less than or equal to 

Both numbers and strings can be compared, 
but with strings you must make sure that there 
are no invisible spaces hiding at the end of 
words. If you test whether 

"FIRST " = "FIRST" 
then the answer will be no, and similarly 
" B Y T E S " is not the same as "by tes" . T h e last 
two relations arc not absolutely necessary, 
particularly when dealing with numbers , as it 
is often as easy to write a program which does 
not need them. 
10 IF A > = B 

is equivalent to: 
10 IF A > (B-1) 

Comparisons of conditions may be made more 
exhaustive — not to say exhausting — by 
including the logical operators And, Or and 
Not which combine several tests together in a 
single program line but can become rather 
mind-bending. 

T h e first logical operator, And, should be 
easy enough to understand, 

IF test 1 AND test 2 TRUE then whole test 
TRUE 

If both test 1 and test 2 arc true then whole 
test is t rue but if cither test 1 or test 2 is false 
the whole test is false: 

10 IF TEMP = 0 AND DAY = 7 THEN 
STAY IN BED 

and Or is not too bad either, 

IF test 1 OR test 2 TRUE then whole test 
TRUE 

that is, if either test 1 or test 2 is true the whole 
test is true: 
10 IF MONEY = 0 OR SHOP = SHUT 

THEN HARD LUCK 

but Not often causes chaos as it looks at first 
sight as if it works backwards. 

IF NOT test 1 FALSE then whole test 
TRUE 

If test 1 fails then the whole test is 
True : although the sense of the logic 
can be seen if you consider: 

10 IF NOT (DAY = PAYDAY) THEN NO 
MONEY 

Keith and Steven Brain 
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N E W S P E C T R U M A N D 
Z X 8 1 S O F T W A R E 

" W I N G E D A V E N G E R " 
f a s t and furtotw S P E C T R U M VWSKW1 has S O U N D and U S E R G R A P H I C S . 7 LEVELS. 
3 W A V E S . M O T H E R SHIP, H I G H S C O R E . RE-FUELLING. RAPID FIRE. S M A R T 
B O M B S and LASER S H I E L D P C W " O N E O F THE B E S T S INCLAIR G A M E S YET 
Only C4.50 All S P E C T R U M + 16K Z X 8 1 

" S P E C T R U M S C R A M B L E " 
M O R E M 'COOE A R C A O E A C T I O N " S O G O O O T H E R E V I E W E R S D I D N T REACH-
T H E FINAL STAGE [NOT BAD EHII). N O LESS T H A N 6 D I R E C T I O N A L K E Y S tof a 
S M O O T H M O V E Full A R C A D E features including. LASERS, BOMBS. I N S T A N T 
R E S P O N S E , C O N T I N U O U S S C O R I N G . R O C K E T S , S O U N D . FUEL D U M P S . R E D 
M E T E O R S . D E F E N D E R C R A F T and H I G H S C O R E Beware C O N D I T I O N RED. With 
INS one you M O V E . F IRE and B O M B AT THE S A M E TIME RELEASE PRICE of 
C4 ®5 16K of 48K S P E C T R U M 

" D O N O T P A S S G O -
N O W T H E 4 8 K S P E C T R U M V E R S I O N I S R E A D Y 

A C O M P L E T E S I M U L A T I O N ol Ihe BEST SELL ING B O A R D G A M E , you know PARK 
LANE and an thai u p lo SIX P L A Y E R S can compete wtin me M I C R O do»ng an the 
W O R K Acts as D ICE T H R O W E R . BOARD. R E N T C O L L E C T O R . U M P I R E . BANK, 
RULE BOOK. A C C O U N T A N T and P R O P E R T Y R E C O R D S U P E R G R A P H I C S by 
Gary Kennedy [ihanks male). G A M E SAVE with winner ao lar report C O M P L E T E with 
I N S T R U C T I O N B O O K L E T The ULT IMATE in FAMILY G A M E S Don I M O N O P O L I S E 
Y O U R M I C R O A M A Z E a * your Inends and family (Can you see your G R A N N Y on a 
M I C R O ? ) O N L Y C6 9 5 I 6 K Z X 8 1 V E R S t O N A L S O £6 95 

" B A S E I N V A D E R S " 
Ths O N L Y A R C A D E GAniE E v t r t f o U O Y S M O U L U HAVE The S C R E E N S Ihe 
same. THE I N V A D E R S ara the same. BUT you gel a SH IELD and a C H O I C E ol 
T H R E E S P E E D S . (O.K. , FAST or INCREDIBLE) . G O O O S O U N D , a H A R D G A M E , 
and G R E A T G R A P H I C S . C O M P L E T E your software collection lor just £4.50. 16K and 
48K S P E C T R U M only. 

" A U D I O S O N I C S " 
W I N N E R of WIZZ KID 8 2 For the S P E C T R U M A S. writos sound effects lor your own 
programs 26 P R E S E L E C T E D S O U N D E F F E C T S include T E L E P H O N E . POLICE 
S I R E N , F R O G . S P A C E E F F E C T S and O U T B O A R D M O T O R G O into M O D I F Y and 
you are presented wtlh a display of SL IDER C O N T R O L S to ad|ust P ITCH. RISE. FALL. 
B R I S K N E S S . O E C E L . ACCELL. T O N E . R E P E A T RATE. S T U T T E R and DELAY. 
ADJUST the S L I D E R S then I N S T A N T L Y hear the S O U N D C R E A T E D . Call " T H E 
S O U N D O N E " and a program uno win appear thai is ready lor insertion into your own 
programs. Hours ol E X P L O R A T I O N , Y O U WILL BE A M A Z E D what B E E P can DO. W e 
are proud to offer ihts at £4 99 16K or 48K S P E C T R U M 

" S P E C T R U M R E N U M B E R D E L E T E " 
AH M C O D E R E N U M B E R S ALL N O T PART. " Y O U W O N T BUY A BETTER-
R E N U M B E R P R O G R A M FOR T H E S P E C T R U M J U S T 600 B Y T E S A! £4 95. ALSO 
2 X 8 1 V E R S I O N . 

" H I G H N O O N " 
W h e n Y O U VE S A V E D the GALAXY, S C R A M B L E D or whatovor else you do on your 
M I C R O , what about a G U N F I G H T ? Play lha S P E C T R U M or Y O U R PALS. T H R E E 
I E V E L S FULL F E A T U R E S . CACTI . C O F F I N S . W A G O N S . R A P I D or S I N G L E 
S H O T S . S U P E R B G R A P H I C S . G O O D S O U N D including D E A T H M A R C H ESCAP-
I S M on TAPE lor J U S T C4.S0. 

" D I S P L A Y " 
Takes over when BIN and the D E M O tape left off How would you like 2 7 3 d.ltoront user 
defined G R A P H I C S on a 16K S P E C T R U M or a G R A N D 3 3 6 (or a 48K AH of lhase can 
be displayed cm the screen at the S A M E T I M E UOGs are stored as P A G E S and any 
T W O P A G E S may be exchanged in memory F ILES can be L O A D E D F R O M or 
S A V E O TO TAPE L O A D into any page location T U R N a U D G V, turn, 'A lum. FLIP a 
S H A P E over. R E V E R S E a S H A P E . E X P A N D Vk Ol a C H A R A C T E R into a fuH 
character. UP. D O W N . L E F T or R I G H T by one PIXEL. 5 S H A P E F ILES are included on 
TAPE I N C L U D I N G a 64 C H A R A C T E R S per LINE DISPLAY. C O M P L E T E with D E M O 
P R O G R A M and I N S T R U C T I O N S . J U S T R E L E A S E D at E7.00 48K or 16K S P E C -
T R U M only 

" Y A H T Z I " 
U p to SIX playars allowed. Pl»ys the c'asstc DICE game of strateyy. All electric scorepad 
complete wi ih GARRY'S " C H U N K Y LOOK" character sot. Alt cheating and errors 
rejected by your electronic umpiro Update your games cupboard for £5.50. 4SK ONLY. 

" M A T C A L C " 
For B U S I N E S S and P R O F E S S I O N A L um Ideal lot W H A T IF situations. C A S H F L O W 
F O R E C S T S and analysing R E L A T E D figures 64 character display option F O R M U -
LA may b« M A T H E M A T I C A L or LOGICAL M E N U of F U N C T I O N S S A V E and L O A D 
DATA to TAPE FULL instructions included L ITERALLY H U N D R E D S ol U S E S B O T H 
48K and 16K S P E C T R U M P R O G R A M S on O N E TAPE. JUST E7 0 0 E X C E L L E N T 
VALUE. 

" P R O G R A M M E R S D R E A M " 
A S P E C T R U M TOOLKIT . Position independent and just 1450 BYTES. Facilities 
R E N U M B E R lines or blocks any increment or start BLOCK O R LINE M O V E including 
A R E N U M B E R mto place it requited BLOCK O R LINE E R A S E C H A N G E S E L E C T E D . 
S T R I N G S ( N A M E S O R C O N T E N T S ) D U M P variable names and values (usable in a 
loop) D ISPLAY P R O G R A M or P R O G R A M plus VARIABLE SIZE INSTANT and 
CLEAN. J U S T £ 6 95 with expbr.it instructions 

W O R K F O R C E 
140 WILS0EN AVENUE, LUTON, BEDS, ENGLAND 

ALSO AVAILABLE AT BUFFER. MICR0WARE AND SOFTWARE SUPERMARKET. 
REM WORK FORCE WORKS HARDER. 

Battle of Britain 
B y M i c r o g a m e S i m u l a t i o n s for t h e S p e c t r u m 

One day in summer, 1940. Reports are coming in of enemy 
bomber squadrons crossing the English coast; target unknown. 

How are you to deploy the nine fighter squandrons under your 
command to intercept the incoming threat! 

British and enemy squadron movements are plotted on a superb 
high resolution secreen map of south east England w i th 
communicat ions signals presented both visually and in morse 
code. 

Features variable dif f iculty levels, full control of squadron 
movements, randomly selected targets and bomber routes for 
each game, intelligence reports, refuelling etc. 

A tense game of strategy for one player. 

48K Strategic 
Wargamo 

o n l y £ 5 . 9 5 
( i n c . p & p ) 

B U Y T H E JT M4 

£ 7 R I T I S H 
C O M P U T E R 
In stock 
NOW! 

^ 8 8 

SPECIAL 
OFFERS 
WTillSt stocks lilt I 

BBC Model A £299 incl VAT 
BBC Model B £399 inci VAT 

+ Word wise Wort Processor (needs 1.0 System) 
+ Software - Acorn, B ugbyte. Computer Concepts (Logo 2 J 
+Joysticks for the BBC + 1G0K Single Disk Drives 
+Torch 800K Twin Disk Drives with CPN 

(Equivalent to CPM'J 
•RtQ I'idtBfKolOlgiltttattfeht 

F o r t h e B B C : 
S c r e e n Layout P a d , 
F low C h a r t Pad & 
S y m b o l D e s i g n P a d 
Kit w i th ring b i n d e r 
BtcrrMprictCISSO 
OUR PRICE ONLY 
£12.50 incl VAT 

V I C - 2 0 C l e a r a n c e : 
Arfon E x p a n d Unit £ 8 5 
VIC G a m e s C a r t r i d g e s : 
M i s s i o n I m p o s s i b l e £ 2 0 
R a t R a c e £ 1 6 
R o a d R a c o £ 1 6 
M o l e A t t a c k £ 1 6 
Ml pr in t Include VAT I 

PLUS computers, peripherals, pr inters, software, game*, book* a n d much, much 
more from loading maker* at low price* - alway* a va ilablo t rom your local stoe kist: 

TWICKENHAM! 
COMPUTER CENTRE LTD 
n Hull) RJ Twlcktntiiin MMdx TWI 48W101-892 7896/01-891 IS 121 viCORN 
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TELEWRITER 
the D R A G O N 32 Word Processor 

T E L E W R I T E R 
Telewriter is the powerful word processor 
designed specifically for the D R A G O N 32 
C o m p u t e r . It can handle almost any serious 
writing j o b and is extremely easy to use. It 
has all the advanced features you need to 
create, edit, store, format and print any 
kind of text. With Telewriter you can 
quickly p roduce perfect , finished copy for 
letters, reports, term papers, articles, 
technical documenta t ion , stories, novels, 
screenplays, newsletters. It is also a flexible 
and efficient way to take notes or organize 
ideas and plans. 

51 x 2 4 D I S P L A Y 
The D R A G O N 32 is an incredibly powerfu l 
and versatile computer , but for text editing 
it has some m a j o r drawbacks . The small 32 
character by 16 line screen format shows 
you too little of the text and, combined with 
its lack of lower case letters, bears little 
resemblance to the way text really looks on 
the page. Reverse video in place of lower 
case just adds confus ion . 
Telewriter eliminates these shortcomings 
with no hardware modifications required. By 
using sof tware alone. Telewriter creates a 
new character set that has real lower case 
letters, and puts 24 lines of 51 characters on 
the screen. T h a t ' s more on-screen characters 
than Apple II, Atari or TRS-80 Model III. 
T h a t ' s more than double the D R A G O N 32* s 
s tandard display. 

F U L L S C R E E N E D I T O R 
The Telewriter editor is designed for 
max imum ease of use. The c o m m a n d s are 
single key (or single key plus control key), 
fast, and easy to remember . There is no 
need to switch between insert modes and 
delete modes and cursor movement modes. 
You simply type. What you type is inserted 
into the text at the cursor , on the screen. 
What you see on the screen is always the 
current state of your text. You can move 
quickly through the text with one key cursor 
movement in all 4 directions, or press the 
shift key simultaneously for fast, auto-
repeat. You can j u m p to the top or bo t tom 
of the text, and beginning or end of a line, 
move forward or backward a page at a time, 
or scroll quickly up or down. When you 
type past the end of the line, the wordwrap 
feature moves you cleanly to the next. 

You can copy, move or delete any size block 
of text, search repeatedly for any pattern of 
characters, then instantly delete it or replace 
it with another . Telewriter gives you a tab 

. . . truly a state of the art word 
processor . . . outstanding in every res/wet 

T h e R A I N B O W , Jan. 1982 

The only one with all these features 
for your DRAGON 32 

51 column x 24 line screen display 
Sophisticated full-screen editor 

Real lowercase characters 
Powerful text formatter 
Works with any printer 
Special MX-80 driver 
Requires absolutely 

no hardware modifications 
• Tandy colour version 

also available 

key, tells you how much space you have left 
in memory , and warns you when the buf fe r 
is full. 

F O R M A T F E A T U R E S 
When it comes t ime to print out the finished 
manuscript , Telewriter lets you specify: left, 
right, top, and bo t tom margins, line spacing 
and lines per page. These parameters can be 
set before printing o r they can be 
dynamically modif ied dur ing printing with 
simple format codes in text. 
Telewriter will automatically number A4 
pages (if you want) and centre lines. It can 
chain print any number of text files f rom 
cassette without user intervention. You can 
tell it to start a new page anywhere in the 
text o r pause at the bol tom of the page. 
You can print all or any pari of the text 
buf fe r , abort the printing at any point , and 
(here is a "Typewr i t e r " feature which allow s 
you to type straight to your printer. Because 
Telewriter lets you output numcric control 
codes directly (either f rom the menu or 
dur ing printing), it works with any printer 
(Tandy, Seikosha. MX-80, Okida ta , N E C 
8023, C . Itoh 8510. Centronics , G E 
Terminet, Smith Corona TP-1 , etc.). 
There ' s even a special driver for the Epson 
MX-80 that lets you simply select any of its 
12 fonts and d o underlining with a single 
underl ine character . 

C A S S E T T E I N P U T / O U T P U T 
Because the Telewriter makes using cassette 
almost painless, you can stilt have a 
powerful word processor without the ma jo r 
addit ional cost of a disk. The advanced 
cassette handler will search in the forward 
direction till it f inds the first valid file, so 
there 's no need to keep retyping a load 
c o m m a n d when you are lost in your tape. 
The Verify c o m m a n d checks your cassette 
save to make sure they ' re good . You can 
save all or any part of the text buf fe r to 
cassette and you can append pre-existing 
files f r o m those you have in the buf fe r 
alreadv. 

A S C I I C O M P A T I B L E 
Telewriter turns your D R A G O N 32 into the 
most powerful , lowest cost, word processor 
in the world today. But tha t ' s not all. The 
simple ASCII conversion program provided 
with Telewriter means you can use the full 
power of the Telewriter editor for creating 
and editing BASIC and assembly language 
programs. It means you can use Telewriter 
to prepare or edit text files used with any 
da ta communica t ions program. 

Telewriter costs £49.95 on cassette and is 

AVAILABLE FROM 
DRAGON 32 

DEALERS 
NATIONWIDE 

OR DIRECT FROM 

41 TRURO ROAD, ST. AUSTELL, 
CORNWALL PL2S 5JE 

24 HOUR ORDERLINE 0726 67676, 

MS 
SEND FOR OUR FREE 
SOFTWARE LISTS FOR 

DRAGON 32 & TANDY 
RANGE OF COMPUTERS. 
PLEASE STATE WHICH 
COMPUTER YOU OWN 
Name 

Address. 

Make /type of computer 

^Please include a 1st Class Stampjj 

. . . one of the best programs for the Color 
Computer I have seen . . . 

- Color Compuier New*. Jan. 1982 

Apple II is a trademark of Apple Computer, Inc.: Atari is a trademark of Alan. Inc.: TRS-80 is a trademark of Tandy Corp.: MX-80 is a trademark of Epson America, inc. 
DRAGON 32 is a trademark of Oragon Data Ltd. 
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SURVEY 
All systems are go as 
Peter Connor explores the 
weird and wonderful 
lengths to which software 
houses go to create 
programs for the ZX-81. 
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IT IS NOT easy to review software for the 
ZX-81 without using the weary old disclaimer 
"Given the limitations of the machine . . . " , 
and I am not going to try. These limitations, 
as every owner must be well aware, are the 
primitive graphics and the absence of sound or 
colour. T h e limitations, of course, are far out-
weighed by the advantages; at about £50 the 
ZX-81 made home comput ing available to 
practically anyone who wanted it. After all, 
£50 is only 50 packets of cigarettes, or for 
younger readers about 350 Mars Bars. 

T o produce a version of Scramble, then, for 
the ZX-81 might seem as hopeless as trying to 
paint the Forth Bridge with a toothbrush. Yet 
it works surprisingly well. In Mikro-Gen 's 
version all the usual features are there: the 
rugged terrain, guns, missiles and smart 
bombs, the different defence zones. If your 
gun seems to fire more like a peashooter than a 
Mig-21 you must remember that, given the 
limitations of the machine, this game is pretty 
good value. 

Another old favourite produced for the 
ZX-81 is Invaders. Silversoft 's and Bug-Byte's 
versions are, understandably, very similar. 
Both have different skill levels and the rather 
chunky aliens come fast and furious at the 
highest level. At the lowest level the games 
have a strange slow-motion effect, as if the 
invaders were on tranquillisers. 

One thing games on the ZX-81 bring home 
to you is the magical and often hostile pro-
perties of letters. In Mikro-Gen 's Tempes t , a 
clever variant of Scramble, you have to survive 
as long as possible against the alien Spinners , 
Liners , Walkers and Asteroids. These aliens 
arc none other than wandering letters and 
symbols; it is rather like being under attack 
from a psychotic typewriter keyboard. T h e 
Walkers — Ws — wander all over the screen 
while the Asteroids — formerly friendly 
asterisks — come straight at you. More 
dangerous than either of these are the Un-
touchables, one of whom bears a remarkable 
resemblance to the space bar. If you do not use 
your smart bombs, they will crush you. T h e 
game is in five sectors, through which the 
aliens increase in speed. T h e pleasing thing 
about Tempes t is that Mikro-Gen have made 
necessity the mother of invention and used the 
ZX-81's simplicity to create a game of almost 
surreal charm. 

Galaxians f rom Quicksilva has something of 

the same interest. Here , the first wave of 
swooping aliens consists of flying Vs. But if 
you think those arc dangerous, you 'd better 
look out for those Ws lurking at the top of the 
screen. W is a genuinely nasty letter. Given 
the limitations et cetera, et cetcra, Galaxians is 
a good version of the standard game. It is fast 
and if you miss the sound effects you could 
always make them yourself. 

Several other arcade favourites arc now avail-
able for the ZX-81. D J L Software has pro-
duced Frogger and Psion has the same game as 
Frogs. Both arc good versions, with the logs 
really rolling at the highest levels. DJL ' s 
version, though, has the slight edge; as the 
game progresses you encounter the additional 
hazards of snakes and alligators. The re is also 
the extra task of rescuing cute baby frogs from 
the logs on your way across. It is heartening to 
see software houses encouraging a sense of 
civil responsibility. 

Personal Software Services — PSS — has a 
Krazy Kong game on the market. You have to 
cl imb a pyramid and knock out Kong ' s 
support . Obstacles to succeeding are barrels 
and fireballs which you must jump over on 
your way to Kong at the top. T h e graphics are 
good and make Kong a lively and exciting 
game. 

What seems to be the only version of Centi-
pede for the ZX-81 has been produced by 
Llamasoft . Th i s is a very distant relation of the 

Arcade game. R a t h e r 
than threading its way1 

through a forest of toad-1 

stools the centipede is un-
impeded and descends too1 

quickly. 
T w o g a m e s w h i c h a r e 1 

d e s e r v e d l y b e s t - s e l l e r s 
G u l p 2 from Campbell Systems1 

and Flight Simulation from Psion.1 

G u l p 2 is similar in quality to 
version available for the Spectrum, 
which means it is very good indeed. It is1 

similar to Pac-Man in that your man 
to eat the dots in the maze while being1 

pursued by hostile monsters. What is1 

impressive, though, is that there is a choice of 
fifteen different mazes; you can even have one 1 

in the shape of the letters ZX-81. T h e speed 
can be set, there is a choice of two keying 
systems, and the game will give you a 
demonstrat ion before you begin. It is not hard 
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ZX-81 SOFTWARE 
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io see why this game has proved so popular. 
Might Simulation is just what the name says 

— a realistic and complicated simulation of 
flying. You have to direct your plane to the 
airport and then land it. There are two 

separate displays. T h e first is a cockpit with 
view of the horizon and control panel. 

The second is a map showing your 
position relative to the landing strip, 

which enables you to navigate. 
It takes quite some time to master 

^ ^ ^ ^ k t h e technique of landing since you 
\ ^ ^ ^ ^ ^ h a v e to co-ordinate height and 

speed then bank and dive to your 
death watching the horizon 

sway sickcningly through the 
cockpit windows. The more 

sophisticated will take the 
time to master the tech-

****\niques of flying and 

landing, perhaps so that they can take over 
when the pilots of their Boeing 707 die from 
food poisoning. 

But software does not have to be as complex 
as this to be enjoyable. Psion also markets a 
version of Breakout called Thro ' the Wall — 
on the same tape as their Scramble. It is just as 
you would expect; a bat, a ball and a wall of 
bricks. The simple pleasures of this game take 
one back to the days when a computer ping-
pong machine was as awe-inspiring as the first 
sunrise. The uncomplicated principles of 
games such as Breakout might guarantee their 
existence in an age of ever more noisy and 
baroque programs. 

Amba Software has two similarly straight-
forward games; Trap and Hunt . In the first 
you play an opponent, or the computer, and 
have to block off areas of the screen by 
drawing lines. In Hunt, again a two-player 

game, you chase numbers in a maze; as time 
runs out the value becomes smaller. There is 
something compulsive about Hunt, involving 
as it does, the race against time and avoiding 
obstacles. 

Adventure games are one field where the 
ZX-81 does not lose much by comparison with 
more powerful machines. This does not mean 
that games for the ZX-81 are different or 
better; on the whole we get a tepid goulash of 
the same leftovers. Fantasy games from Psion 
offer two adventures, Perilous Swamp and 
Sorcerer's Island. The deep stagnant pools of 
the first sum up the whole world of the 
adventure game. The princess, the evil wizard, 
the slimy green bunyip, the horrible dirty 
troll; love them or hate them, you cannot play 
an adventure game without them. 

At least, it seemed you could not. Dictator, 
from Bug-Byte, looked like a welcome 
exception. Here, you are President for life of 
the banana republic of Ritimba. In this some-
what amoral game you have to exploit the 
country for your own good and then make 
your escape before the guerillas, or other 
opponents, get you. However, the colourful 
blurb and drawings flatter only to deccive. 
When you settle down to be a ruthless and evil 
megalomaniac you will be disappointed by 
the dullness of the game itself. Quicksilva, 
though, has succeeded in finding something 
different. Trader — in three parts — is more of 
a semi-adventure game; there are the usual 
decisions to be made, but also tasks such as 
piloting your ship or finding your way 
through a maze. 

The variety of activities and the clever 
graphics make this much more entertaining 
than the usual adventure. Your objective, of 
course, is to make a huge profit by trading 
with the inhabitants of the Meridien system, 
all of whom have different needs and character-
istics. The Psions arc immensely intelligent 
beings, constantly rearranging the blobs which 
constitute their bodies. They are con-

(continued on page 45) 
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A NEW SERIES FOR 
FIRST TIME 
USER 
"Learning to Use" is a new series 
of books which introduces 
newcomers to the most widely 
used micros in the marketplace. 

The books assume absolutely 
no knowledge about computers 
and the reader is shown even the 
most fundamental operations 
such as "switching on" and 
" loading a program". The books 
lead the reader through simple 
programming and then on to 
graphics, with several programs 
which show how to achieve 
pictures and even animation! 

The user-friendly approach is 
consistent throughout the text -
not only are program listings 
clearly shown, but in many cases, 
a photograph is included to show 
what the program looks like when 
actually loaded and run! 

All books in the series are £5.95 
(incl. postage). _ 
G o w e r YC5B 

To be published 
April-June 1983 
Learning to Use the Oric 7 
Computer (April) 
Learning to Use the Commodore 
64 Computer (May) 
Learning to Use the Lynx 
Computer (June) 

READ-OUT 

Order Form to: READ-OUT BOOKS AND SOFTWARE 
8 CAMP ROAD, FARNBOROUGH, HANTS, GU24 6EW. 
24 Hour A n s w e r i n g Service. Te lephone 0252 510331 2 

N a m e -

Add ress . 

Make cheques payable 
to Nowtech Publishing Ltd 
Please debit my Access 

r 

I enclose my cheque for £ 

N u m b e r n 
Signed. 

Date -
N O W AVAILABLE 
Please send m e copy. ies [^Learning to Use the PET Computer Q] learning to Use the VIC-20 Computer 
a l ia tC5.95each [^Learning to Use the 88C Microcomputer [ ] Learning to Use (tie ZX81 Computer 
inci. postage & packing. QjLearningtoUsetheZXSpectnjm Learning to Use the Dragon 32 

• Learning to Use the Apple SI HE Q Learning to Usethe T199/4a 
(Al low 14 days for delivery ! 

To be publ ished 
Please reserve for me, and send to m e on publ icat ion m y copy ies of 
all at C5.95 each [ Learning to Use the Urict Learning to Usethe Lynx 
{incl. post & packing) Learning to Use the Commodore &4 
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(continued from page 43) 
temptuous of human intelligence and, before 
doing business with them, you will have to 
answer their questions correctly. With Betans 
you must bargain. With the robotic Alphans 
you can only take it or leave it. On Delta 
though, you can make a killing. 

These junkies will pay an enormous price 
for your Boosterspice, a kind of inter-galactic 
heroin. But you have to be careful they do not 
m u g you or your might pass out of the 
Meridien system, as I did, in a sordid back 
alley. Trader is great fun — do not be put off 
by the unnecessary packaging and silly booklet. 

Tradit ional board games are also in evidence 
in ZX-81 software. Psion has both chess and 
backgammon tapes. O f the two programs back-
gammon is the more satisfying, since it suffers 
less from the graphics limitations of the 
ZX-81. By playing the computer you can teach 
yourself how to play the game. T h e display is 
clear and wrong moves are explained. Chess, 
on the other hand, is rather confusing; as the 
program notes suggest, it is a good idea to set 
up the game on a normal board. Another draw-
back is that moves are entered using algebraic 
notation — for example, E2-E4, but the board 
on the screen has no letters or numbers . If you 
are not familiar with the system it can take you 
some time to figure out what to enter. T h e 
computer ' s response is quick at levels 1 and 2, 
but on level 3 can take several minutes. At the 
two lower levels it plays a reasonable, though 
not very strong, game of computer chess. 

B e t t e r v a l u e 
Generally, those programs that have some 

practical application are better value than the 
games software and, to my mind, more inter-
esting. Games, after all, are not the ZX-8I ' s 
forte; most people buy the machine primarily 
as an introduction to comput ing rather than as 
a games machine. 

In particular, probably more people have 
gained some familiarity with machine code on 
the ZX-81 than on any other home micro. Few-
Vic owners for example know where or how to 
insert machine-code routines; every dedicated 
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ZX-81 owner, by contrast, has learned the 
value of a hex loader or the significance of the 
figure 16514. 

An assembler, of course, removes the hassle 
of hex loading. Bug-Byte's ZXAS allows you 
to enter standard Z-80 mnemonics in Rem 
statements and also accepts labels for j ump 
and call instructions. It takes u p 5K and will 
assemble code at any specified location. 

Assemblers are indispensable to the serious 
machine-code programmer and Bug-Byte's is 
as effective as any other available. T o go with 
it the well-equipped programmer also needs a 
machine-code monitor. T w o on offer are from 
Picturesque and Crystal Comput ing . These 
are both well-written and useful programs 
although the Crystal Comput ing monitor is 
perhaps the superior version. In addition to 
providing a range of facilities for entering, 
displaying, moving and testing machine code, 
it also supplies a disassembler and the option 
for saving and loading blocks of memory in 
any part of R A M . 

Picturesque's Screen Kit 1 contains a varied 

Company Software Price Company Software Price 

Psion, Chess £6.95 Crystal Computing. Monitor £8.95 
Sinclair Research, Flight Simulation £7.95 2 Ashton Way, 
Stanhope Road. Backgammon £5.95 East Harrington, 
Camberley, Thro' The Walt £4.95 Sunderland SR3 3RX. 
Surrey. Fantasy Games £5.95 

Vu-File £7.95 Picturesque, Screen Kit 1 £5.70 
6 Corkscrew Hill, ZX MC £7.50 

Mikro-Gen, Tempest £3.95 West Wickham. 
24 Agar Crescent, Scramble £3.95 Kent BR4 9BB. 
Bracknell, Frogs £3.95 
Berkshire. DJL Software, Frogger £5.95 

9 Tweed Close, 
Amba Software, Hunt £4.95 Swindon, 
Freepost, Trap £4.95 Wiltshire. 
Cambridge CB3 7BR. 

PSS, M Coder £7.95 
Bug-Byte, ZXTK £6.00 452 Stoney Stanton Road. Krazy Kong £7.95 
100 The Albany, ZXAS £5.00 Coventry CV6 5DG. 
Old Hall Street, Dictator £9.00 
Liverpool L3 3AB. Invaders £4.00 Silversoft, Invaders £3.95 

20 Orange Street, 
Quicksilva, Galaxians £4.95 London WC2. 
92 Northam Road, Trader £9.95 
Southampton S02 OPB. Uamasoft, Centipede £2.45 

49 Mount Pleasant, 
Campbell Systems, Gulp 2 £4.75 Tadley, 
15 Rows Road, The Fast One £12.00 Basingstoke, 
Buckhurst Kill, Hampshire. 
Esse* IG9 68L. 

selection of machine-code routines which are 
embedded in Rem statements and can be used 
from Basic programs. These include routines 
for scrolling in any direction, saving and 
loading variables, 3nd displaying the amount 
of memory left. Most of these routines have 
already been published in home computer 
magazines — or , at least, in Your Computer — 
but the collection could be recommended to 
newcomers. 

Rather more useful is Bug-Byte's Z X T K 
toolkit. Again this is a suite of Rem-based 
routines but specifically intended as aids to 
program development. T h e r e arc ten options 
which offer such features as renumber ing and 
deleting of Basic program tines as well as 
facilities for moving and merging programs 
whenever you want. 

Q u e s t i o n o f e a s e 
There is not much to choose between the 

two programs. 1'hc Fast One leaves around 
11,700 bytes free for file space and offers a 
greater range of features — including an 
option for finding the total and average of 
figures within selected records. Vu-File on the 
other hand has slightly less file space but is 
easier to use. 

N o n e of these facilities would be exceptional 
if they were present on a larger micro; but on 
the ZX-81 the speed and versatility of these 
programs is quite an achievement — given the 
limitations . . . 

T h e final word in this review, sadly, must be 
a critical one. Many of the programs discussed 
were loaded only after repeated at tempts. 
Some programs could not be reviewed because 
they obstinately and persistently refused to be 
loaded, even when tried on different recorders. 
One of these brutes was, unfortunately, 
Gauntlett — a game I would have liked to play 
as it features in Your Computer's T o p Twen ty . 
An honourable mention has to be made here of 
Psion, whose programs all loaded first time. 
While conceding that the ZX-81 is a sensitive 
beast which must be approached with caution, 
I do not see why manufacturers cannot take a 
little more care with their products and help 
the consumer to avoid the frustration and rage 
which arc the result of faulty loading. 
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IX Y0IJ11 HIGH 
STREET SHOPS 

by 
Addictive Games 

f o r SPECTRUM 48K 
AND ZX8116K 7 

V E R S I O N 

I ^ T h i s superb game is n o w a v a i l a b l e from branches of 

W . H . S M I T H and B O O T S T H E C H E M I S T . 
• Manage your own team in this exerting game of skill which 

vivitfly captures the drama and excitement of real football. 

FEA TURESINCL UDE: 
* 4 DIVISIONS * F A. CUP * PROMOTION & RELEGATION * 

• TRANSFER MARKET * TEAM SELECTION * 
* SAVE GAME FACILITY * * * AND MUCH MORE! * * * 

W H A T T H E PRE.SS S A Y A B O U T I T : — 

• //" YOU have always wanted to manege a football team, F O O T H A l l 
M A N A G E d , from A ddictiv« Gamut, is for you — The game is ideal tot 

A football fanatic but the most interesting thing for us was tha 3 -D 

graphics us ed to create the goalmouth action — the game is a winner. 

S I N C L A I R U S E R F E B R U A R Y 1 9 8 3 

t Although I'm no great football tan. I really enjoyed playing this game 

excellent use is made of colour and user defined graphics The game 

is very logically put together, so that the development of strategy and 

tactics has a real effect, for example, one of my teams got through to 

the fourth round of the F.A. Cup where it was beaten by a second 

division side. This upset morale and moan t that our promotion hid 

failed. Perhaps t should have given up the F A Cup run and held some 

good players back - - the possibilities are endless Brian dough had 

better watch outI 

Z X C O M P U T I N G F F B / M A R C H 1 9 8 3 

AtSOAVAUMlt most tut roiionmc SHOPS 
«U"( f t MICRO IHOriLendsn! 
MICftOWAM l l H H t w l , 
AtftROC COMFuriftSOIotUY. 
t u c c i H t i n v i c t t i w u u i K 
TH( COMCUKH t H O r i U m n i W . 
CHACON flV (( ,L. 
AnootHf caoocoMFurtn SHOPS 

m e l t 
fOA IMI SrtCiaUMUK H H I X t l KKfS » 
3 P OAAAmCSO'lLV IN IMCTMUW VfASIO* 
To O l d e r l « n d C h c q u t P O p l i a b l e to 
AD0ICHV1 o » « l S h , , K > 0 «O.J« 

WJw h« t .«i MKt4 7SI 
EI TASF ST ART COM RU 71* 

E L E C T R O N ' 0 A L T E R N A T I V E 

t f l l U ^ A N A D D O N JgSbocird 

Installed in 3 easy steps . . . 
1. Peel of the touch sensitive key pad. 
2. Plug in Ktik-Keyboard (no soldering) and place in position. 
3. Apply self adhesive two-colour legends t o the keys. 
This full 40 key keyboard has a positive click feel as the keys are 
depressed but as it replaces the original touch pad it becomes a 
permanent part of the ZX81 without bulky boxes or trailing wires. 

HEmpsron 
MICRO " ELECTRONICS 

m Dept YC4. 180a Bedford Road. Kempston. Bedford MK42 8BL -

D a t a 
Program Duplicating 

on cassettes? 

500-20,000 Copies 
within 10 days? 

Short run in-cassette copying. 
High speed, volume 

duplication. On-cassette body 
printing, labels, over-

wrapping, blister carding, etc. 
All copies verified. 

Call Nigel Boyle. 
Tel: 01 -223 5955, or write to: 

BiBi Magnetics, Freepost, London SW11 2BR. 

BiBi Magnetics Ltd, 101-105 Plough Road. 
London SW11 2BJ. Telex 917732. 

46 YOUR COMPUTER. MAY 1 983 



3 GREAT E)CITING GAMES 

SENTINEL wri t ten by Kevin Flynn 

for the ZX Spectrum 
SENTINEL is an entirely origins] ARCADE STYLE 
game, wntien in MACHINE CODE to give fast action-
packed performance. The gale way to your galaxy is 
guarded by the Sentinel System. Only your skill and 
initiative stands between the advancing enemy's 
space fleet and the destruction of the galaxy. You 
have 4 space ships per station each armed with 
photon-cannons and guided missiles. Make use of 
the Forcc Field when ever possible. 

AVENGER wri t ten by Kevin f l y n n 
• for the ZX Spectrum (16/48k RAM) 
• for the ZX81 (16K RAM) 
FEATURES 
• ARCADE ACTION 
• Eight different types of target. 
• Rapid manouvenng of ship. 
• Quick firing of bombs and lasers. 
• 'Intelligent' alien interceptors. 
• Realistic bombing trajectory. 
• Continuous display of MISSION TIME, 

SCORE, SHIELD & LASER 
TEMPERATURE. 

• End of mission report. 
• Five levels of play 
• Full use of sound effects and colour. 

PROTECTOR written by Kevin Ftynn 

for the ZX81 (16K RAM) 
Protector is written in MACHINE CODE to give an 
arcade style all action game. Using the Sentinel's 
laser you must defend the planet Zorgon from the 
aliens which are bombing the planets vital 
installations. On screen Alien score, your score, 
number of shields left and number of laser shots. 
Watch out for the Damacles Missile which may be 
detonated at the alien commander's discretion. 

Only £5 Only £5 Only £5 

Other Abacus Games 
BODYBUILDER: VIC-20 
(6V;K RAM) 
I don't know whether rm coming of 
going. So many doors - so many 
monsters chasing me Somebody m i s 
have my head my « m my leg 

£4.50 

FOR THE DRAGON 32 
and VIC-20 (16K RAM) 
INTO THE LABYRINTH: Can you 
escape I he curse ol the sorceter 
SKARCW 
A gripping ADVOfTUKE ganvj 
wsh 38 locations to explore. V) 
objects to find and marapuiate 
There is a lima to the number ol 
moves you can make before the 
curse kills you. At least !3 ways 
to lose, but only one way to 
win. .frustration guaranteed ^ 
•a lso 13 magical event* 

£ F o r t h e y o u n g e r 
s p e c t r u m u s e r 

SPECTRUM GAMES 
P A C K 2 
NINE LIVES: 
Catch the mice before the dog catches 
you. Six levels ol play. 
BULL TABLE: 
Do your sums quickly before the Bull 
upsets your table. Seven levels of play 
C AND THAN: 
Race your men through the moving 
naze A groat game for two players 
TARGET: 
All the fun of the fair 
All four g a m e s on one c a s M t t t 
for£4.50 
DOMAIN: (Spectrum) 
Probably the best veroon of 
Kingdoms you are ever likely lo see 

£4.95 

ESP ZX81 ( 1 6 K R A M ) 
An explorason of INNHS SPACE 
Undertake a senous investigation of 
your own Extra Sensory Perception. 
Test your family and friends - an 
educational and scwntificeiepenence 
ESP Package includes two [SI 
programs with commentary. 

£ 4 . 9 5 

SPECTRUM GAMES 
P A C K 1 
DESTROYER: Listen to the beep) of 
the eonar lo locate and destroy the 
submarine* beioro they sink the 
merchant sinps. 
ICEBERG: Steer your icebreaker 
through thickening peck tee to ps^k 
Bp«UTVtV0«* 

BATTLE: Destroy missis n i n while 
avoiding nunc* and the computerised 
enamy tanks thai are o a lo get jrou. 
ANDROID FTT RESCUE: Rescue the 
miners before they am trapped ratbe 
flooding mine*. 
AH four on a m cx^rtte at the 
incredible price of g g 

MICROMUSIC: VIC-20 
(6<s*K R A M ) 
No previous knowledge of music is 
necessary to use this ertcrtauung and 
educational program. Create mussc 
speedily and easily using standard 
notation. A must lor the budding 
maestro 
£ 4 . 5 0 
ABACUS CONTROLLER 

Developed to eliminate tedious 
swapping of plugs when LOADING o» 
SAVING programs on camcec 
ZX SPECTRUM CONTROLLER. 
Single switch selection of SAVE. 
LOAD A AMP modes BuiS in amplifier 
and loudspeaker boosts Spectrum 
sound output. Price 114.96 
ZXS1 CONTROLLER: Single switch 
selection of TALK, SAVE, CUE A 
LOAD modes Built ut 
microphone,'spoaker for tasi and 
reliable program naming and cueing. 
Pnce £996 

WANTED original Mach ine code Programs. 
We guarantee 10 better all other offers Wme now for f-irthej details. 

View before buying - Selected items from thas adven are available at mow branches of W.H.SMITH, 
the BUFFER SHOP I-ONDON and JAY DEE COMMUNICATIONS PORT TALBOT 

M O N E Y BACK GUARANTEE. CASSETTES DESPATCHED WITHIN 48 HOURS. 
A l l p r i c e s i n c l u s i v e of p&p Send c h e q u e or P O to: 

186 St. Helens Avenue, Swansea, W.Glam. Tel:(0792) 50282 

"Of ail the Spectrum hardware Items I 
have reviewed, this ono roost 
impressed me and is the only one t 
shall always us*.* 
Quote from PCW. 

Abacus programs 
47 YOUR COMPUTER. MAY 1 983 



TEXAS 
Compact Computer is the first of a new wave of micros 
from Texas which have been designed to use a range of 
miniaturised peripherals including a stringy-floppy tape 

drive. Ian Stobie reviews the portable CC-40. 

THE CC-40 is a battery-powered portable 
computer from Texas Instruments. At £170, it 
is in the same pricc range as the Dragon and 
the 48K Spectrums and Orics — but that is its 
only similarity. T h e Compact Computer will 
never know the satisfaction of crushing a 
human at spacc invaders; it is a machine with a 
serious purpose. 

U p until now Texas has taken care of the 
home market to its own satisfaction with the 
T1-99/4A. T h e Compact Computer 40 is an 
attempt to get into the booming portable 
market, currently dominated by names like 
Hpson, NewBrain, Casio and Sharp. 

The CC-40 weighs a little more than one 
pound and measures 9.25in. wide by 5.75in. 
high by 1 in. thick — about the size of a big 
paperback. It can run for 200 hours on four 
AA size alkaline batteries and it has a built-in 
31-character single-line liquid crystal display 
and good-qualiiv calcuiator-stvle keys in a 
Q W E R T Y layout. 

C a r t r i d g e s l o t 
Inside, the CC-40 is built around a Texas 

own-brand eight-bit C M O S chip, the 70C20. 
It comes with 34K of R O M containing a com-
prehensive Basic, and 6K of R A M extendable 
to 18K internally. A cover at the top edge of 
the machine to the right of the display pulls olT 
to reveal a memory cartridge slot, and a 
further I6K of R A M can be fitted here, giving 
an absolute maximum of 34K RAM. Program 
cartridges also fit into this slot. 

Texas expects great things for the new 

peripherals designed for the CC-40. These 
i n c l u d e a b a t t e r y - p o w e r e d f o u r - c o l o u r 
printer/plotter of the Sharp type, a fast 
"Wafer tape" continuous loop cassette drive 
like Sinclair's Microdrive, and an RS-232 
interface unit for connecting up to big printers 
and, potentially, other computers. 

A Modem and a black and white T V 
interface arc also scheduled for release later in 
the year. The CC-40 system is clearly aimed at 
people using computers for their work; but 
this could include students of scientific or 
engineering subjects as well as professional 
users. 

T h e whole machine is well made. For 
instance, along the bottom of the machine runs 
a recessed stand, which can be pulled down to 
tilt the keyboard to a nice angle for typing. 
There will be no need for entrepreneurs to 
offer adaptor feet at £4 a pair. 

T h e casing itself is made from a silvery-grey 
plastic, except for the numeric keypad, a few 
of the other keys and the area around the 
screen, which are highlighted in a darker grey. 

At the back of the machine is a slot for the 
optional AC adaptor which costs £14.95, and 
the Hex-bus connector, into which all the 
peripherals will fit. 

There were no problems with the keyboard. 
T h e calculator-like keys feel comfortable and 
give tactile feedback. T h e layout is fairly close 
to the standard Q W E R T Y pattern, but the 
Enter key, the Texas equivalent of Return, is 

rather annoyingly positioned where you might 
expect the right-hand shift key to be. 

Given the size of the CC-40 the keys are 
obvious ly smaller than on a s t andard 
typewriter, but they are easy to use and larger 
than on the Sharp PC-1500 for instance, a 
machine with virtually the same pricc and an 
obvious competitor. 

T h e CC-40 comes with a plastic keyboard 
overlay, which among other things has the 
pr inc ipal Basic keywords on it . Basic 
keywords can cither be typed in full in the 
normal way, or by using the function key then 
hitting the appropriate single key given on the 
overlay, the machine can be made to produce 
them Sinclair-style on the display. This is a 
useful time-saving feature, a l though the 
overlay itself might soon be lost. 

P r o g r a m s c r o l l i n g 
The display is a single line of 31 characters, 

[but this can be used as a window on to an 
80-character line. T h e arrow keys above the 
keypad can be used to scroll a round 
horizontally within the line, or to step 
vertically within through a program listing. 
With a little practice the small display docs not 
seem such a l imi t a t ion , a l t h o u g h for 
developing long programs the printer at 
£149.95, would be essential. 

On the side of the machine to the left of the 
display is a knurled wheel. Turn ing this 
adjusts the display angle electronically, so you 
can aim it at yourself to get the best contrast. 

The characters are formed on a five-by-eight 
matrix, and like all L C D displays are much 
less tiring to watch than a T V screcn. The lack 
of colour confirms that this is a working 
machine, rather than an entertainment device. 

On both sides of the actual text line in the 
display one finds indicators showing battery-
low warnings, upper-case lock on, Function, 
and which units the trigonometric functions 
are currently returning value in. 

T h e machine can be used as a calculator. It 
works exactly the same as Basic in immediate 
mode, but on the CC-40 it is not necessary to 
type Print before a calculation. You just key in 
8*63 and then hit Enter, and it gives you the 
answer. 

The up-arrow key, used with Control held 
down, functions as a playback key. Hitting it 
brings back the last line entered on to the 
display, where it can be edited, and the 
calculations redone. Th is saves time if you 
have entered a long complex calculation and 
want to try it out with a few different values. 

For anything more complex there is Basic, 
and the CC-40 has a very full Basic. Again, it 
is practically oriented. There arc no sound 
commands to support the small internal 
beeper, only the feeble Beep, but this is 
sufficient for attracting attention. 

The numeric precision is good — 10 
displayed significant digits — but the machine 
is not very fast. Battery-powered C M O S 
machines are inherently slow. 

If your foreign languages need brushing up 
try, Call Setlang 1 
Th i s puts out all the error messages in 
German — Variable nicht dejiniert — and that 
kind of thing. Other languages are available on 
R O M cartridges. 

T h e Basic has all the usual commands of 
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C O N C L U S I O N S 
• The CC-40 is a wel l -made, bat tery-

powered portable mach ine in tended 
mainly for ser ious use . It will be g o o d 
for field-work, travel, and a s a 
sophis t ica ted calculator rep lacement . 

• T h e mach ine has no colour capability, 
and compared to a home-based micro 
limited maximum memory and a s low 

p rocesso r speed , it is not a g a m e s 
machine . 
The CC-40 is a imed at professional 
and technical users . It ha s a full and 
powerfu l Basic. 
its main rivals will be t he S h a r p 
PC 1500, and pe rhaps even t he luxury 
£700 Hewlet t -Packard HP-75C. 
For ser ious use r s t h e range of mostly 
ba t te ry-powered peripherals will make 
t he mach ine very at tract ive. The 
CC-40 really c o m e s into its o w n a s the 
central unit in a sys t em. 

Microsoft-style Basic. It includes I f . . . Then 
. . . Else, On . . . Goto/Gosub/Error, Print 
Using to format output conveniently, and 
various file control commands for use with the 
Wafertape, like Open, Print Input # , and 
Verify. Three-dimensional arrays are allowed, 
and long variable names. 

Strings can be up to 255 characters long. 
String handling works differently to most 
home micros. Instead of LeftS, Mid$, RightS 
the CC-40 has a SegS command for extracting 
substrings, and a Pos command to find them. 

Another addition is the way subroutines are 
handled. Gosub is there and can be used in the 

normal way, but there are several more 
powerful commands allowing you to set up 
sub-programs. These are called with a Call 
statement and an optional set of parameters. 

The 34K R O M contains a number of useful 
sub-programs. Call Debug gets you into a 
machine-code monitor, with all the usual 
Examine, Move, Copy and start Executing 
commands, plus the ability to set Breakpoints. 

T h e CC-40 manual which describes all this 
is extremely good. It is a 300-page professional 
manual, not just a home micro manual. 

Ready-written software will be available on 
cartridges and Wafertapes. Statistics, Finance, 

Maths and Electronics cartridges should be 
available immediately, with Perspective 
drawing, business graphics and a few others 
hot on their heels according to Texas. These 
all cost £59.95. T w o games cartridges cost 
nearly £40, and the Assembler nearly £125, so 
software is not cheap. 

T h e Wafcrtapes will be cheaper, just under 
£20. Again the announced titles look fairly 
professional — things like Elementary 
D y n a m i c s , P ipe D e s i g n , P ro f i t ab i l i ty 
Analysis. Texas hope to find third-party 
software suppliers to contribute additional 
titles. 
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BENEATH THE STREETS of Cambr idge he 
waits for the call. A spear hangs f rom the 
ceiling, a sword f rom the wall. Any moment 
the red phone could ring and send Captain 
Spectre 's Flying Squad and their electronic 
ghost t rap out on the trail of another ghoul . 

T h e scene sounds straight out of The 
Avengers but Captain Spectre 's quarry is more 
elusive than any that Emma Peel or John Steed 
tracked down. His mission is to capture for the 
first t ime on film denizens of another world — 
spirits, poltergeists, ghosts. His only weapon 
is a 16K Spect rum linked to an array of 
sensors, lights, recorders and cameras. 

Captain Spectre — or T o n y Cornell as he 
would rather be known — is fully aware of the 
problems of capturing spirits on celluloid. As 
T r e a s u r e r of the Society for Psychical 
Research he has been able to leaf through the 
thousands of supposed ghost photographs sent 
to the SPR since it was set u p a century ago to 
inves t iga te p a r a n o r m a l p h e n o m e n a . H e 
believes that there is "no t one photograph in 
the archives that we would today accept as 
genuine ." 

T r a d i t i o n a l m e t h o d s of i n v e s t i g a t i n g 
haunted houses or poltergeists, are unlikely to 
produce scientifically acceptable results. An 
observer who has been left for the night in 
some gothic manor is quite likely to be seeing 
things by the early hours of the morning 
whether they are there or not and if anything 
should happen the observers may not be able 
to turn on recorders or take a photograph in 
t ime. 

An automat ic observat ion station wi th 
cameras and recorders that can be instantly 
triggered by movement , temperature changes 
or sound and can be left to monitor a site for 
days at a time is far more likely to produce 
useful results. It is also less likely to be taken 
in by the many deliberate f rauds and practical 
jokes which have often taken in investigators 
of the paranormal. Sherlock Holmes ' s creator 
Sir Ar thur Conan Doyle who joined the S P R 
after pushing his all-seeing detective off the 
Reichenbach Falls remained convinced to the 
end of his life by a film purpor t ing to show 
fairies dancing at the bot tom of his garden. 
Last month — 60 years later — one of the 
fairies, M r s Elsie Hill, finally admitted that it 
had all been a hoax. 

Alan Corne l l ' s first investigation of a 
poltergeist convinced him of the dangers of 
taking things at their face values. H e had gone 
to an erie-looking Victorian house in Nor th 
London where a mysterious crashing and 
banging noise in empty rooms had convinced a 
family that the house was haunted . T h e father, 
mother and three children had all moved out 
leaving only Grandad who refused to be scared 
off. On the evening that Cornell called in the 
old man was sitting in a corner by the 
fireplace. Cornel l sat down and short ly 
afterwards he heard " t h u m p s and b u m p s and 
crashes and bangs upstairs" . A check of the 
upstairs room yielded no clues — there was 
nobody else in the house apart f rom the old 
man downstairs in his armchair . When the 
noise started again Cornell noticed out of the 
corner of his eye that Grandad was moving his 
shoulder . 

" H e had connected up two wooden balls 
and a heavy piece of lead unde r the 

Ghouties and ghosties and long-
leggety beasties and things that go 
bump in the night — smile please for 
the cameras of Captain Spectre and 
his Spectrum-powered Spook hunt, 
Meirion Jones joins the chase. 

WHERE 
MICROS 
FEAR 
TO- -
TREAD 
Tony Cornell stands in his Cambridge basement 
surrounded by mementoes of previous ghost 
hunts. The strips of enlarged cine film behind him 
helped to expose Dr Richards and his allegedly 
haunted fish tank. Cornell's new Spectrum-based 
box of tricks should make it easier to expose fraud _ 
but a/so to obtain genuine evidence of paranormal 4 
events if they do occur. & 

f loorboards upstairs to the old Victorian bell 
pull which had been used to call the servants" . 
I asked him why he had pretended that the 
house was haunted. H e said he had lived in the 
house for years and now he was old his family 
were planning to send him to an old people 's 
home. It was a question of either they went or 
he wen t . " 

T h a t was 25 years ago and Cornell has 
exposed many other f rauds since — and not 
only in Britain. One of the strangest cases was 
a D r Richards in America who claimed that 
inanimate objects in his fish tank were moving 
of their own volition and that he had film to 
prove it. At first glance his film was 
impressive but Cornell was able to duplicate 
the effect using standard animation techniques 
— shooting the film f rame by f rame and then 
moving the objects very slightly in between 
shots. 

D r Richards then claimed that if a question 
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in a self-addressed envelope was placed in the 
tank the spirits would answer it and return it 
through the U.S. mail. Using rubber gloves 
Cornell carefully prepared his question sheet 
and sent it to D r Richards. Sure enough the 
answer came back through the post but when 
fingerprint powder was dusted over the sheet 
it revealed that Dr Richards ' spirits had 
human finger and palm prints. 

A l t h o u g h C o r n e l l soon rea l i sed tha t 
automatic continuous surveillance equipment 
would make psychic research much easier, 
until recently the cost of such a system would 
have been prohibitive. Cheap home computers 
changed all that. T h e box of tricks at the heart 
of Cornell 's monitoring system contains a 16K 
Spect rum, a Sinclair printer, a D C P Interspec, 
and a series of relays. An array of sensors can 
be connected up to the box. These include two 
infra-red beams and a doppler-shift ultrasonic 
alarm to detect movement , circuit breakers to 

detect small movements, and sensors which 
can be triggered by noise or sudden changes in 
temperature. 

T h e Spectrum is programmed to monitor all 
these inputs and to respond. If a sensor is 
triggered the Spcctrum turns on lights and 
runs a cine camera for 20 seconds. It also turns 
on a tape recorder for one minute and takes six 
still photographs with a motor-driven camera. 
T h e program also helps set u p the equipment 
by checking through stage by stage with the 
operator that everything has been correctly 
connected. T h e Spectrum prints out a record 
of what responses were triggered and when. 
Once it has been set u p the equipment can 
function for several days without attention. 

T h e first test for the new box of tricks came 
this Chris tmas. A 200 year-old chest of 
drawers in an antiques warehouse had been at 
the centre of some strange happenings. For 

(continued on page 53) 
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4 8 K S P E C T R U M 

Super 

An exerting espionage adventure 
in wh ich you fol low the villain's trail 

through complex pu/zles. coded messages 
and 3-D mazes. Wi th different solutions every 

game Super Spy wi l l keep you entertained for 
weeks! Full 'save' routine £ 6 . 5 0 

4 8 K S P E C T R U M 

Everest Ascent 
Stake yourc la im to the Top of the World in this gripping vertical adventure 

in w h i c h you a im to conquer the 29,141' summit of the world's highest 
peak. 
Struggle from base camp to base camp in defiance of all the obstacles 
w h i c h man and nature can th row at you! Survive intense cold as you 
wa tch out for avalanches, thin ice and, of course, abominable snowmenl 
Cope w i t h wayward Sherpas and cross botiomless crevasses but 
remember to wa ichyour oxygen supply! A game of skill, cunning, bravery 
a n d daring for those w i th a head for heights! £6 .50 . 

4 8 K SPECTRUM 

Transylvanian Tower 
A spine-chil l ing adventure w i t h spectacular 3-D graphics. 
Can you rid the wor ld of Count Dracula before he 
introduces you to tne dark wor ld of the living dead? Horror 
fi lm addicts w i l l k n o w most of the moves, but we've also 
added a few of our o w n i Can you discover the mystery of 
the turret and escape w i t h its treasures? 
Enter via the dungeons and work your way up to the ter-
rifying top" Find objects to help you whilst exploring the 
500 rooms - all in exciting 3-D detail - but watch out for the 
bats 
Give your Spectrum a bite of the action n o w i 
Includes full save routine for use during the daylight 
hoursl £ 6 . 5 0 

N o w available from selected branches of 
W.H. Smith & Son Ltd. 

16K SPECTRUM 

Ship of the Line 
A n Adventurous Management Game 

C o m m a n d a 17th Century sailing sh ip . . . w i n victories for Britain 
j u g g l e your supplies, manpower and ammuni t ion . . 
fearlessly battle your way up the ranks. . . and finally achieve 
promot ion to First Sea Lord, but b e w a r e . . . it won' t be easy' 
Encounter and engage enemy fleets. survive sunstroke, 
fever and famine .. endure fire, fog and thirst... then. . . 
w h e n you think you've d o n e w e l l . . rush back to Port 
for promot ion i w i t h full colour, ship graphics and 
s o u n d . £ 4 . 9 5 

F o r c r e d i t c a r d o r d e r s 
p l e a s e r i n g 0 6 2 8 2 1 1 0 7 . 

48 K SPECTRUM 

Ship of the Line 
48K version features the chance to send out boarding paries, to build up 
prize money, to take intelligence tests and to bribe your way up the 
admiralty ladder! This greatly extended version of Ship of the Line really 
makes the most of your extra memory £ 6 . 5 0 

16KZX31 

Bargain Bytes Cassette One 
Deep Sea Adventure * Sank Account * Underground Adventure * 
Depthcharge * Hangman * Loan Calculator - Codebreaker - Foreign 
Currency Calculator A genuine bargami 

Eight interesting programs for just £ 5 . 0 0 

16KZX81 

Bargain Bytes Cassette Two 
Stock Market Game * Seafaring Adventure * Jackpot - OXO * Financial 
Mode l * Ski Run * General Knowledge Quiz * Copycat. 

Too many programs to desnbe for only £5 .00 
Ideal as a 2X81 Starter Packi 

48K SPECTRUM 

Multi Function Cash Controller 
If y o u w a n t to make your machine work for you, this is an ideal 
p r o g r a m . . . 
Cash Control ler has four basic functions; it keeps your Bank Account in 
order, it looks after your Home Budgeting, rt calculates loan interest 
and repayments, and finally it checks your mortgage for you. In 
addi t ion, it on ly lets you in to the program by means of your o w n secret 
password wh ich you personally choose. Once you Ve allocated 
budget headings, any transactions you put through the Bank 
Account wi l l automatically be taken into account on your 
budgets. 
Using a Sinclair printer, hard copy statements can be 
produced running from any date to any date; much 
more versatile than your regular bank statement! This 
program has been carefully crash-proofed to 
prevent a minor error from scrambling the existing 
data, and comes w i t h clear on-screen 
instructions plus full pr inted notes to help you 
on your way. Finally, it holds up to 200 bank 
transactions and fills up most of the 
memory o f your 48K Spectrum. £ 1 0 . 0 0 

Despatch wi th in 48 Hours 
Guaran teed . 
All t apes despa t ched by 
First Class Post. 
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Psychic researcher Tony 
Cornell and his box of tricks 

together with the still camera, 
cine camera, and infra-red and 

ultrasonic detectors which 
plug in. 

Icontinued from page 51) 
weeks every morning when the staff came in 
the drawers would be hanging out at strange 
angles even though they had been pushed in 
when the staff had locked u p the night before. 
Eventually T o n y Cornell was called in. H e 
and the Cambr idge University Society for 
1'sychical Research, C U S P R , staked out the 
storeroom the chest was in with their box of 
tricks. T h e response was triggered eight times 
but the drawers had not moved and there was 
nothing unusual on the film. T h e equipment 
may have been triggered by a spike in the 
mains current so a mains smoother has sub-
sequently been fitted. Since then there have 
been no fur ther strange happenings with the 
chest which now sits uncomfortably in T o n y 
Cornell 's basement with two tribal sculptures 
eyeing it suspiciously f rom across the room. 

Cornell is cynical about haunted houses — 
he believes that ghosts may be in the eyes of 
the beholders once they have been told that a 
particular place has a spooky reputation. Once 
he and several members of the SPR were 
invited to the I-'crryboat Inn in Hunt ingdon to 
witness an apparition by the White Lady who 
was supposed to appear every March 17. " T h e 
landlord gave us dinner , there were hundreds 
of sightseers. Americans everything. No-one 
had ever seen the White Lady — it was 
terrible. Some months later I saw it in a 
Sunday magazine described as ' T h e fifth most 
haunted house in Bri ta in ' . " 

Because of his own experience he is less 

cynical about poltergeists. At Hanneth Hall in 
Wisbech, Cambridgeshire, he was among a 
team of investigators who tore the place apart 
looking for any normal explanation of the 
b u m p s and thumps and objects flying around 
which they experienced there. 

At one time it was thought that such efTects 
might be caused by vibration perhaps from 
underg round streams or seismic activity. 
Cornell 's own experiments convinced him that 
was not the case. He obtained permission to 
subject four cottages which were scheduled for 
demolition to intense vibration. Although the 
tests were continued to the point when the 
cottages were about to collapse they were 
unable to duplicate the effects at tr ibuted to 
poltergeists. 

S p e c t r u m t e l e p a t h y 
Richard I .oosemoore, who built Cornell 's 

box of tricks for just over £200 — the cameras 
and sensors arc borrowed as and when 
necessary is hoping to use a 48K Spectrum 
for more psychic research. He is conduct ing 
research into Artificial Intelligence — in 
particular cognitive psychology. But his own 
interest is telepathy. He believes that " there is 
no question about the proof of telepathy — it is 
just a question of what the mechanism is." 

i n L o o s e m o o r e ' s e x p e r i m e n t s t w o 
volunteers sit in separate rooms and one 
at tempts to transmit his or her emotional state 

agitation, relaxation or anxiety — to the 
other by telepathy. Using the same principle 

as a lie detector the observers measure the 
Galvanic Skin Response — changes in skin 
conductivity — of both volunteers. If they 
really are able to transmit emotions by 
telepathy then the observers should be able to 
detect simultaneous changes in the G S R s of 
both volunteers. 

In the past Loosemoore has had to borrow 
expensive purpose-built machines when he 
can to process and evaluate the data. T h e 
C U S P R has now given him £300 which he 
hopes will allow him to build a new system 
around a 48K Spectrum which will make it 
possible to carry out far more tests. 

T o n y Cornell has found the recent publicity 
for his investigations of the paranormal to be a 
mixed blessing. He never knows who is going 
to be on the other end of the tine when the red 
phone goes. " I could be called out by two 
raving nutters — there is a lot of cranky stuff 
in this field". T h e shelves of Cornel l ' s base-
ment contain everything f rom Nostradamus 's 
prophesies of doom and destruction to Iiric 
von Daniken 's tales of prehistoric spacemen. 

Cornell suspects that " some as yet little 
known human facul ty" may be responsible for 
psychic phenomena. His failure to catch a 
spirit red-handed opening the 200-year-old 
chest of drawers has not led him to believe that 
the spirits have something against being 
photographed. "Af te r al l" he says sounding 
more like a social worker than a psychic 
researcher " they arc only doint; it to draw 
attention to themselves." 
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ASSEMBLERS AND monitors 3re designed to 
make the process of machine-code program-
ming as simple as possible. The input to an 
assembler — the source code or program — 
consists of lines of assembly-language in-
structions, with optional labels, comments, 
assembler directives and assembler com-
mands. Labels identify a particular point in 
the program. Continents enable you to 
document your program. 

Assembler directives are pseudo-instructions 
— not Z-80 mnemonics — which either 
provide parameters for operation of the 
assembler, or instruct the assembler to store 
values directly in memory. Commonly pro-
vided directives include Org — short for origin 
— which supplies the starting address of the 
machine code to the assembler and Equ which 
assigns a value to a label. DefB, D e f W and 
D e f M insert a byte , word or s t r ing 
respectively at the current address. 

Unlike assembler directives, commands 
have no effect on the object code produced by 
the assembler but instruct the assembler to 
perform certain operations, such as to produce 
a heading in the listing, or change the address 
in the listing from hexadecimal to decimal. 

T h e output from the assembler is the 
hexadecimal machine code — object code — 
which is loaded directly into memory, and 
optionally a listing which has the addresses 
and op codes added to the source file. 

The assemblers reviewed used one of two 
methods to enter the source code. Either the 
source code is entered in Rem statements in 
Basic, or an integral editor is supplied as part 
of the assembler package. Normally these 
editors use line numbers, just as in Basic, but 
with an auto-line number, renumber and 
block-delete facility. Since most of the time 
spent sitting at the keyboard is actually spent 
using the editor, either just entering source 
code, or else modifying it in the debugging 
phase, it is most important to have an editor 
which is quick and easy to work. 

Finally having entered and assembled a 
source file, it must be run and debugged. A 
monitor is required for this. Some assemblers 

List of suppliers Price 
ACS Software, 7, Lidgett Crescent, 
Leeds LS8 1HN. 
Ultraviolet assembler 
Infrared disassembler 
Artie Computing, 396, James Reckitt 
Avenue, Hull, North Humberside. 
48K Spectrum Assembler 
Spec Bug monitor 
Bug-Byte, 100 The Albany, Old Hall 
Street. Liverpool L3 3AS. 
Aspect assembler €9 
CP Software, 17 Orchard Lane, 
Prestwood, Buckinghamshire HP16 
ONN 
Spectrum assembler £4.95 

£7.50 
£6.75 

£9.95 
£6.95 

i, 2 Ashton Way, 
underland SR3 

Crystal Computini 
East Herrington, ! 
3RX. 
Zeus assembler 
Monitor and disassembler 
Hisoft, 60 Ha I lam Moor, Liden, 
Swindon SN3 6LS. 
DevPac 
Picturesque, 6 Corkscrew Hill, West 
Wickham, Kent BR4 9BB. 
Spectrum editor-assembler 
Spectrum monitor 

£8.95 
£8.95 

£12 

£8.50 
£7.50 

do contain a simple set of monitor commands 
but , in general , a more comprehensive 
monitor is required. In particular, commands 
are required which allow registers and 
memory to be inspected and modified, and to 
run the program from a gi%-en address with 
break points set to terminate the run at a given 
address or addresses. Other necessary facilities 
are the ability to relocate.the assembled object 
code — it may actually need to be run in the 
area occupied by the assembler for instance — 
and a disassembler would be required if the 
assembler does not produce a listing of the 
assembled program. 

In ACS Software's Ultraviolet Assembler, 
the Basic editor is used to enter source code 
into Rem statements. A dummy Rem state-
ment, long enough to hold the assembled 
code, must be created as the first line of the 
program. T h e source code is then assemblct 
by the Ultraviolet assembler and a listing is 
sent to the screen, with different classes of op-
code being printed using different paper 
colours. The listing can optionally be sent to 
the ZX Prinrer. All numbers must be entered 
in decimal, and multiple statements can be 
entered in one Rem line. T h e Infrared 
disassembler is also available from ACS and 
produces a similar colourful output to the 
Ultraviolet assembler. 

T h e Ultraviolet Assembler from Artie 
Computing contains a built-in monitor and 
only runs on the 48K Spectrum. T h e source 
code is automatically stored in a Rem 
statement at line 2, and the object code is put 
into a Rem statement in line 1. The editor is 
fairly comprehensive. It does not use line 
numbers, like all the other products reviewed 
here, but has a screen editor mode in which 
the cursor can be moved up and down to point 
at lines. Lines can be inserted or deleted at the 
cursor position. A line-editor mode is also 
available allowing text to be modified. 

T h e assembly is initiated from the built-in 
monitor, which also allows the assembled 
program to be run. Most of the normal 
monitor functions arc included, allowing 
memory and registers to be inspected and 
modified and blocks of memory to be moved, 
but it does not have a breakpoint facility which 
is essential for debugging. Also it has no dis-
assembler, which is vital since the assembler 
does not produce a listing of the assembled 
code. 

One very useful feature of this product is a 
memory status report at the bottom of the 
screen showing how much memory is 
occupied by the source, object, labels and 
Basic program and how much is still free. The 
documentat ion is good, providing clear 
instructions and hints and examples to the 
user. 

T h e Aspect 4.2 Editor-Assembler by Bug-
Byte proved to be a very disappointing 
program. The editor is most unfriendly. It has 
an invisible cursor, which makes entering and 
modifying the source code very difficult 
indeed. Text cannot be inserted or deleted 
without first deleting all characters from the 
end of the line back to the required point. The 
labels can be of any length but they are cut to 
five characters length in the listing. The 
symbol table space is fixed at approximately 
450 bytes, which may be very limiting in some 

SPECTl 
To turn those dreams of 
machine-code programs into 
living facts, take Phil Holiiday's 
advice on assemblers and moniD 

applications. There is 
no way of outputting 
the listing or symbol 
table to the printer, which makes 
debugging very difficult. T h e documentation 
is barely adequate. 

The assembler from C P Software is very 
limited. It is written in Basic and assembles 
the code at a painfully slow rate. T h e source 
code is entered into Rem statements. Labels 
are limited to three characters in length, and 
the only assembler directive provided is DefB. 

T h e Z e u s a s s e m b l e r f r o m C r y s t a l 
Computing is a well thought-out program. It 
has a true screen editor. Text may be 
displayed and modified by moving the cursor 
to the appropriate place in a line on the screen. 
It also has a good auto-line number, renumber 
and block-delete facility. Th is editor was easy 
and pleasant to use. The assembler does not 
produce a listing, but the source code and 
symbol table can be sent to the printer or 
screen. A built- in moni to r allows the 
assembled object code to be run, and has other 
useful features. 

However, a separate and more comprehen-
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RUM 
..AND MONITORS 

sive monitor is available f rom Crystal 
Computing which allows breakpoints to be set 
and the program to be run and disassembled. 
•The documentation supplied is very good. 
The manual starts with an example of a 
machine-code program and the user is taken 
step by step through the process of editing and 
assembling it. 

T h e most comprehensive product reviewed 
was DevPac by Ilisoft. The assembler-editor 
— Gens — and monitor — Mons — are two 
separate programs but are sold as one product 
— DevPac. The editor is an extremely 
comprehensive line editor. It takes a little time 
to learn to drive it but it is well worth the 
effort. It includes auto-line number, renumber 
and block delete. 

The line-editing commands available are too 
numerous to list here. Some examples are 
commands to delete 01 insert characters, delete 
all characters from the cursor to the end of the 
line, reload the edit buffer from the text and 
many others. 

The assembler is very fast and the only one 
reviewed with the powerful conditional 
assembly feature If-Then-Else. It also allows 
expressions of decimal, hex, binary, character 
constants and labels with operators of 
addition, subtraction, integer multiplication 
and division, logical And, Or and Xor, and 
mod operators. There are many assembler 
commands available which can be inserted 
into the source code. It is possible to enable 
and disable the listing and printer, and to list 
the location counter in hexadecimal or decimal 

Company ACS Artie Bug Byte CP Crystal Hi so f t Pictures 
que 

Product n a m e Ultra- Assem- Aspec t Assem- Zeus Gens Assem-
violet bler bler bler 

16K Yes No Yes Yes No Yes Yes 
48K Yes Yes Yes Yes Yes Yes Yes 
Label size Any Any Any 3 14 6 5 
Hex No Yes Yes Yes Yes Yes Yes 
Decimal Yes Yes Yes No Yes Yes Yes 
ORG Yes Yes Yes No Yes Yes Yes 
EQU Yes Yes Yes No Yes Yes Yes 
DEFB Yes Yes Yes Yes Yes Yes Yes 
DEFW Yes Yes Yes No Yes Yes Yes 
DEFM Yes Yes Use DB No Yes Yes Yes 
DEFS No No Yes No No Yes Yes 
ENT No No No No Yes Yes No 
Cond assembly No No No No No • Yes No 
Opt assembly No No No No No Yes No 
Save to tape Basic Basic Basic Basic Basic Yes Yes 
Error reports 5 6 4 5 10 17 8 
Output to printer Yes Yes No Yes Yes Yes Yes 
Listing Yes No Yes No Yes Yes 
Editor Basic Screen Line Basic Screen Line Line 
Documentation Sparse Good Poor Poor Good Excellent Excellent 
Monitor included No Yes No No Yes No No 
Monitor separate No No No No Yes Yes Yes 

with the appropriate commands. Options can 
also be selected at assembly time, enabling the 
object code and listing to be turned off, and to 
direct the listing to the printer. 

T h e Mons monitor provides all the usual 
commands one would expect. Registers and 
memory can be inspected and modified, and 
memory can be moved. It also contains a 
disassembler which inserts labels into the 
disassembled listing. T h e object code can be 
executed, and break-points set, but what sets 
this monitor apart from all the rest is that it 
can be single-stepped through the program, 
with a disassembly of the instruction executed 
displayed. Commands are available which 
allow single-stepping to continue after a jump 
or call. This , like the assembler, is a most 
comprehensive tool. The DevPac will appeal 
to the true machine-code freak who wants to 
write a lot of software. The documentation is 
first class. 

The first thing that you notice about this 
neat product, the Editor Assembler by 
Picturesque, is that instead of the normal 32 
columns on the screen it gives you 40. Th is is 
a very real advantage for listing the assembled 
source program. The whole package is very 
friendly and easy to use. The line editor is 
quick and simple to use. 

The line is automatically set up with tabs at 
the required places. This is the fastest editor to 
use of all those reviewed. T h e only criticism is 
that characters cannot be inserted within a line 
without first deleting characters from the end 
of the line back to the required point. 

The assembler is fast and the listing 
produced is very easy to read because of the 
40-column line. T h e listing can be turned off 
or sent to the printer at assembly time. An 
extremely useful function, especially for those 
with 16K machines, is that once a module of 
source code has been assembled it can be 
cleared from the text buffer whilst retaining 
the symbol table. T h u s a large program can be 
split into smaller modules and still be 
assembled, even with label references which 
cross module boundaries. T o help this there is 
an assembler directive, DefL, available which 
allows a label value to be redefined within a 
program. Source and object code can be saved 
to tape from within the assembler. 

A monitor program, which has all the 
normal monitor commands and includes a 
disassembler, is also available and document-
ation for both products is very good. 

T h e Picturesque and Crystal Computing 
products can be highly recommended for 
those who are just about to start programming 
in machine code, whilst for those who are 
already familiar with the techniques then the 
DevPac is most highly recommended. 
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DOWNSWAY 
NEW MEMORIES 
FOR THE ZX81 

Al l new. c o m p l e t e l y res ty led u l t ra -s l im m e m o r i e s measur ing on ly 
8 2 x 5 8 x 2 2 m m . Fully cased in i n j e c t i o n - m o u l d e d b lack ABS 
p last ic w h i c h ma tches the f in ish of the 2 X 8 1 , b o t h m e m o r i e s 
incorporates a very t ight- f i t t ing, gold-plated edge connector. The 
64 K memory needs no extra p o w e r supp ly , a n d is s w i t c h a b l e to 
enab le o the r accessor ies to be used. 
1 6 K R A M Pack . . . £ 5 9 . 9 5 
6 4 K M e m o r y . . . £ 2 4 . 9 5 
plus p & p 

32K RAM FOR SPECTRUM 
A fu l l 4 8 K of m e m o r y for the 1 6K Spec t rum — s imp ly D.I.Y. 
ins ta l la t ion by just u n d o i n g 5 sc rews a n d p l u g g i n g in! 
For Issue One mach ines ( w i t h l ight grey keys) — a R A M board of 
advanced des ign , us ing " s t a te -o f - t he -a r t " t e c h n o l o g y — on ly 
£ 4 2 . 5 0 p lus p & p. 
For Issue T w o mach ines (w i t h dark grey keys) — a s imp le p lug - in 
kit of I.C.s w h i c h fit s t ra ight in to the socke ts a l ready p rov ided — 
on ly £ 3 2 . 5 0 p lus p & p. 
Both c o m e w i t h fu l ly de ta i led , i l lus t ra ted ins t ruc t ions . 

EXTRA MEMORY FOR YOUR 
ZX81 SPECTRUM, and now.. VIC 20! 

16K CARTRIDGE FOR VIC 20 
Comple te ly n e w 16K R A M Cartr idge, fea tur ing t he same h igh 
s tandards of t echno logy and s ty l ing as o ther D o w n s w a y products . 
Gives the VIC 2 0 a fu l l 2 0 K of RAM, and p lugs d i rec t l y in to the rear 
expansion port. Fully compatible w i t h appropriate accessories, 
th& car t r idge is cased in ma tch ing ABS plast ic , and measures on ly 
1 4 0 x 6 5 x 1 7 m m (when f i t ted , on ly 2 0 m m prot rudes f rom the 
compute r ) . 
Price £47 .95 plus p & p. 
Natural ly D o w n s w a y add -on m e m o r i e s are fu l ly tes ted and 
guaranteed, but shou ld you be d issa t is f ied for any reason, jus t 
return the m e m o r y w i t h i n 14 days for a ful l re fund (and your o l d 
16K R A M pack, w h e r e appropr ia te) . 
Please a l low up to 2 8 days for de l ivery . 

~ T O : ~ D 0 W N S W A Y ~ E L E C T R O N I C S " F U i<T ~ L T 6 7 
D E P T . M 
D E P O T R O A D 
E P S O M , S U R R E Y K T 1 7 4 R J 

P l e a s e s e n d m e : 

Qty . Item Price Tota l 

16K R A M for Z X 8 1 £24.95 

64K Memory for 2 X 8 1 £59.95 

32K R A M Board (Issue 1 Spectrum) £42.50 

32K R A M Ki t (Issue 2 Spectrum) £32.50 

16K R A M for V I C 20 £47.95 

Post and Packing £2.00 

Total £ 
My cheque/P.O./ Money Order is enclosed 
Please debit my Barctaycard No 

Name: 
Address: 

BRINGS YOU 
THE PICK OF THE 

GAMES! 
G A M E S - G A M E S - G A M E S ! More and more computer gameshrt 
the market every month, BUTTHEYCAN'TALLBEGOOD. So- let 
LEISUREMAIL short list the VERYBEST foryou. Send 50p N O W for 
our big BEST OF THE BUNCH' catalogue. We select TOP 
QUALITY SOFTWARE FOR YOUR ZXSl - SPECTRUM - BBC 
MICRO - GENJE 2 - VIC 20 - DRAGON 32 - ATARI etc. 

S P E C I A L THIS M O N T H 
New Generation ESCAPE for 16K Spectrum - voted by Sinclair 
User as best and most original game yet seen for Spectrum! Only 
£4.95 post paid. Simply amazing graphics. Also fabulous new 
release- 3 D T U N N E L - !6Kand48K versions for Spectrum on one 
tape - £5.95. 

T o : - L E I S U R E M A I L ( Y C 6 9 , L o n g L a n e , L o n d o n E C 1 A 9 E J . 

Please rush me your BUMPER CATALOGUE of TOP FLIGHT 
GAMES. I enclose 50p (refundable first order). 

I enclose £ fo r . . . . E S C A P E and/or 3 D TUNNEL, plus 
free catalogue. OR debit my ACCESS/DINERS/AMEX 
account number 
Name:- I 
Address-

Z X 
Serious Application Software for your 
16K ZX-81/ SPECTRUM 16K or 48K 

(Please specify) 

M A T H S 
For children 5-12 years of age + — * / , all with exceptional HELP facility (full 
step-by-step explanations) and optional entry of units, then tens. £8.00 

S A L E S L E D G E R 
Ideal small business system, day-books, statements etc for up to 200 
accounts. £10.00 

P U R C H A S E L E D G E R 
Day-books, remittance advice etc for up to 200 accounts. £10.00 

I N D E X / R E T R I E V A L S Y S T E M 
Four leveis of data, usual facilities inc search on keyword or part of word. 
£ 6 . 5 0 

B R I D G E 
Full scoring system displays and prints full scoreboard, totals for 5 rubbers 
and all hands played. £6.50 

M O R T G A G E 
How long will any mortgage be if the rate increases? What should l pay if the 
interest rate changes? Mortgage tells you (and morel. £4.50 

R E T A I L A C C O U N T I N G 
Excellent retailing system, takings/product sales analyses etc. £10.00 

S H A R E P O R T F O L I O 
Analyse and trace investments listings by transaction, current holdings. P&L 
analysis ctc. £10.00 

I N C O M E T A X 
Tax code calculation, PAYE checking and net pay calculation for future 
months. £10.00 

Z X S A S 
(Dept (YC) 

42/45 New Broad St , London EC2M 1QY 
(S.A.E. for more details) 
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"Midland (omputer 
Personal computers 

Home computing 
Small business systems 

BINGLEYHALL, 
BIRMINGHAM 
28-30APRIL 

Thurs & Fri IOam - 6pm 
/ 7 l W Saturday 1 0 a m - 5 p m 

Practical 
Competing Presented by 

This event is the first of its kind in the Midlands, and gives y o u 
the opportuni ty to see and compare t h e enormous range of 

personal and h o m e computers, small business systems, 
microcomputers, sof tware packages, cassettes and scores of the 

very latest computer games - t ry t h e m for yourself - decide h o w 
much, or h o w little it takes to build up your o w n personal 

computer system. 

HOW TO GET THERE 
B Y R A I L Concessionary rail fares are available direct to N e w Street Station. 

Further details are available from, British Rail Travel Centre, N e w Street Station, 
Birmingham B2 2 Q A Tel: 021 64 3 2711. 

B Y B U S every f e w minutes f rom N e w Street, Corporat ion Street, Colmore Row 
and Bull Ring. 

B Y C A R Bingley Hall is si tuated close to the ci ty centre and is w i th in easy access 
to the M l , M 5 and M6. Bingley Hall w i l l be road signed by the A A. 

Admission prices - Adul ts £2.00 Children under 16 and O.A.R*s £1.00. Party Booking: 
For groups of over 20 people - adults £ 1.50 children 75p, [plus a free t icket per 20 sold 

for the organiser or teacher). 

Please send adult child tickets Enclosed remittance £ 
N A M E 

A D D R E S S 
T E L E P H O N E N O 

i f i f l i i i i 
; ill 11" • . I 
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10 REM************************* 
20 REM******BATTLE TflNKS»»«»«» 
30 REM»»»*»»**»*BY»»**»»»»»*»** 

40 REM*»»**V.C0CKETT ESQ.*•»»** 
SO REM*********"»»»**####»•** 
60 PCLS:CLS0:DIMA(7,4> 
70 DATA32,165,173,154,160,33,173,168,171,153,1,160,172,174,147,-31,150,174,1 62,1 
67,-32,149,160,170,171,-33,173,153,171,161,-1,167,136,160,163,31,164,174,ISO,167 
BO FORT-OTD7:FORTl»OTa4:READA(T,Tl)sNEXT:NEXT 
90 GQSU661O 
lOO G0SUB370 

H O L-&H4El:R-fcH4F7iM-32iM2-32iY-l 

120 R1-165:R2-173:R3-154:R4=160:L1-R1:L2-R2:L3-R3iL4=R4 
130 P R I N T e 3 3 , H L » i P R I N T e 6 0 , H R i 
140 IFHL-IO 0RHR-10 THEN1080 

ISO LR»J0YSTK(0>:LM-JOYSTK<1>:RR-JOYSTK<2):RM=JOYSTK(3> 
160 PLAY"V3T2SS03CFC 
170 IFLM<5 THENX 1 «L: C—128: XL= 1 : G0SUB600 
180 IFRM<5 THEN XI-R:C-128:XR-1:GOSUB6OO 
190 IFPEEk(L-M>>239 ORPEEK<L-1-M>>239 ORPEEK<L-31-<2*M>)>239 ORPEEK(L-32-(2*M)>> 

239 THEN210 
200 1FXL= 1 THENL=><L-M)-< <L<JrH400 > *512> + < <L>&H615)*512) :80T0220 

210 IF6-3 THENX-L:HL -HL-Ii G0SUB1030:C-128:X1»R:G0SUB600:GOSUB1140:G0TO93O 

220 GDSUB350 

23O IFPEEK<R~M2>>239 ORPEEK(R-l-M2>>239 QRPEEK(R-31-<2*M2)>>239 ORPEEK(R~32-(2*M 
2> X>239"TH6N230* 

240 IFXR-1 THENR-CR-M2)-(<R<&H400)*512)+ < <R>t(H613> *512):G0T0260 

250 IFG-3 THENX-R:HR-HR 1:GOSUB1030: C-128:X1-L:G05UB600:GOSUB1140:G0T0930 
26O GOSUB360 

270 P-PEEK«.HFFO0>:IFP-125 ORP-253 THENX-<R-(2*M2)>:R3-X:F=M2:G0SUB420 
2GO IFP-126 ORP-234 THENX-<L-(2»M)>:L5-XsF-M:G0SUB420 
290 IFY-O THENllO 

300 M1"M:IFM-1 ORM—32 THENM1--M1 
310 M3-M2sIFM2-l ORM2--32 THENM3—M3 

320 IFLR<5 ORLR>59 THEN AR-<AR+<1«SGN<32-LR) >>-M <AR-0 ANDLR>59)*-S)+C<AR-7 ANDLR 

<5>*8> :M-A<ARtO>:H-A<AH,1):L2-A<AR,2) :L3-A(AR,3>I L4-A<Af<, 4):GOSUB3SO 

330 IFRR<r3 OR RR>59 THEN BR" (BR+ ( 1 *SGN<32-RR>>)+<(BR^O ANDRft>59> *-8) + ( (BR"7 ANDR 
R<5)*8):M2-A<BR,0>:R1-A(BR,1>:R2-A<BR,2):R3-A<BR,3>:R4-A(BR,4>:G0SUB360 

335 XL-O:XR-0 

340 GO TO 150 

350 POKEL.LljPOKEL+1,L2rP0KEL-31,L3:POKEL-32,L4:RETURN 
360 POKER,R11POKER+1,R2J POKER-31,R3:POKER-32,R4:RETURN 
370 F0RT-0T04:P0KE&H44D+T,235:POKEi,H5AD+T,255:NEXT 
380 F0RT-0T0192 STEP32:POKEI.H484+T,255:POKE&H49B+T,255:NEXT 
390 F0RT-0T064 STEP32: POKEl«H4CA+T , 255: POKE&H4D5+T ,255:NJ=XT 

400 P0KE5.H46D,255:POKE&H471,255:POKES-H483,255:P0KES-H49C,255:POKE&W4FF,255:P0KE&H 
54 3,255:POKE&HSSC,255:P0KE&H5BD,255:POKE&H591,255 
410 RETURN 

420 F0RT2-1TO 12:Y*=STR*<13-T2):PLAY"V20Q3":PLAY+Y* 
430 IFPEEK(X)>148 AND PEEK<X)<175 THEN510 

440 IFPEEK( X)>239 THEN POKEX+F,128:S-223:F0RT-1T04:S*>390-SiSOUNDS,1:NEXT:RETURN 

450 OF-X 

460 POKEX,196 
470 X-X-(<X<1<H420)»512>+((X>fcH600>»480)-F 
4QO POKEOF,128 
490 NEXT 

500 POKEX+F,128:RETURN 
SIO R5-RS-<T2»F)+F:L5-L5-<T2*F>+F 
520 POKEX+F,128:FORT-1T06:FORT 1-1T03 

530 C=<16»T1)+175:C*-STR» <T1*4)sPLAY"V31-iPLAYC» 
S40 1FX-RS THEN X1»L:G0SUB600:NEXTT1:E-OiNEXT:HR-HR+1 -

350 IFX-L5 THEN X1-R:G0SUB600:NEXTT1:E-0:NEXTT:HL-Hl +1 
560 C-12BiGOSUB6OO 
570 IFX1-L THeNXl»RsC-120:GOSUB6OO 
580 IFX-L5 THEN X1-L:Ol28:G05UB600 
390 Y-OiRETURN 

600 POKEX1,C:POKEX1+1,C:POKEX1-31,C:POKEX1-32,C:RETURN 
610 CLS:PRINT"*»»»»»»»»»**«*»»»*»»«""»»»»»*»" * 
620 PRINT"********** BATTLE TANKS **»**»»**"t 
630 PR tNT"**•••••••*•*•••••*•*••****•••**•" 

640 PRINTBI60," USING YOUR JOYSTICK YOU HAVE TO DESTROY YOUR FRIENDS TANK"," 

BEFORE HE GETS YOU.BE CAREFUL**," Hfc MAYBE HIDING AROUND THE "," CORNER 

650 PRINTS352," BE SURE TO CHOOSE YOUR FRIENDS"," WITH CARE f ! ! 
660 PRINT6454,"PRESS SPACE TO PLAY 
670 IFINKEY*<>" " THEN670 
680 CLS 

690 PRINT865,"PLEASE SELECT GAME:-
700 PRINT®168,"1 BATTLE FIELD 

710 PRINT«20S,"(IT'S A SHOOT OUT) 
720 PRINTe264,"2——HIDE t, SEEK 
730 PRINT6301,"(MIND THE BARRIERS) 

740 PR1NTB360,"3 MINE FIELD 

730 PRINT9397,"(BEWARE THE MINES) 

760 PRINT8456,"4 FORCE FIELD 
770 PR INT®493,"(HIDDEN BARRIERS) 
780 G»-1NKEY»:IFG*-""THEN780 
790 IFVAL<G*)<1 0RVAL<G«)>4 THEN780 
800 G-VAL(G«):CLS:GDT0830 
810 CLS:GOTO03O 

820 PRINT934,"NOW YOU KNOW WHO IS NT YOUR "," FRIEND...WHY NOT TRY AND "."GET YO 
UR OWN BACK!!!! 

830 PRINT8165,"PLEASE SELeCT:-
840 PRINT9232,"A AMATEUR 
8SO PRINT9296,"P— PROFESSIONAL 
860 PRINT036O, "E TO END 
870 A*-INKEY»:IFA*-"" THEN870 
880 IFA»-"A" THENP0KE65494,0:G0T0920 

890 IFA*»"P" THENPOKE65495,O:G0T0920 

900 IFA*-"E" THENP0KE6S494,O:FORT-OTOB:CLST:SOUND(T+l)*2S,I:FURI1-11030:NEXTT1:N 
EXTsSOUND25,4 a END 

910 G0T0870 

920 CLSO 

930 HL-0:HR«0 
940 IFG-2 THEN100 

950 IFG-3 THENGOSUBlOOO:GOTO 110 

960 IFG-4 THENSOSUBIOIO 

BATTLE TANKS is a Dragon 32 game for two 
players using the joystick controls. There is a 
choice of four options. First is an enclosed 
screen where each player blasts away at the 
other tank without any restrictions. However, 
the tanks have limited shell ranges. In the 
second version the players have barriers to 
hide behind to escape from their enemy. 
However, each can drive or fire off the edges 
of the picture, returning at the opposite side to 
catch the enemy unawares. 

Minefields, the third option, is displayed on 
an apparently clear screen. Hidden within the 
picture are three randomly-positioned mines. 
If you ride over these mines you arc blown up 
and lose a penalty point. T h e hidden mines are 
achieved by Poking on to the picture the value 
240. Th is corresponds to the black in the 
orange colour set as opposed to the black value 
128 normally displayed by the Dragon. 

The final option, Force Field, employs the 
use of the value 240 and Pokes this on to the 
screen to form invisible walls to negotiate. T h e 
object of all the games is to score 10 hits to 
win. With the hidden mines and walls the 
player can fire their guns to determine the 
position of the obstructions as the shell auto-
matically stops when they are detected. 

T o convert the program from joystick to 
keyboard operation add in the lines shown. 
T h e left-hand tank uses key 2 to go forward, 
Q-left, W-right, A-fire. The right-hand tank 
uses the minus sign to go forward, @ to go 
left, a left-pointing arrow to go right, and 
Enter to fire. 
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TIE TANKS 
DRAGON 
As the steel tide of war 
rips across the disputed 
zone, you get your free 
invitation to take part in 
the holocaust, courtesy of 
Vincent Crockett. 
Can you and the crew of 
your main battle tank 
survive? 

9 7 0 r 0 R T - 0 T 0 3 1 I P O K E t < H 4 0 0 + T , 2 5 3 : P O * E « < H 3 E O + T , 2 5 5 : N E X T 
9 8 0 F O h T - I T D l 4 : P O K E i < H 4 0 0 + < T * 3 2 ) , 2 3 b : POKE*H4 1F+ < T » 3 2 ) , 2 S 5 : N E X 1 
9 9 0 G O T O l l O 
1 0 0 0 C L S O i F O R T - O T 0 2 : P O K E * . H 4 2 I « R N D ( 3 6 0 ) , 2 4 0 I N E X T : R E T U R N 
1 0 1 0 F 0 R T - 0 T 0 4 : P 0 K E S , H 4 8 7 + T , 2 4 0 : P 0 K E i H 5 7 4 * T , 2 4 0 i P O K E ^ H S O B * < T » S 2 > , 2 4 0 i P0KEMH4SA+ <T 
• 3 2 ) , 2 4 0 J NEXT 
1 0 2 0 RETURN 
1 0 3 0 A » 4 2 s S O U N D 4 , 1 i G O S U B 1 O S 0 : A " 1 5 9 : G O S U B I O S O : A - 1 0 2 : S 0 U N D 1 3 , 1 : G O S U B 1 0 5 0 : A - I 7 5 : SOU 
N D 3 0 , 1 i GOSUB1050 
1 0 4 0 A - 8 7 E S O U N D l O O , I : G 0 5 U B 1 0 5 0 : A - 2 3 3 : S O U N D 4 , 1 t G O S U B 1 0 3 0 : A - 1 2 8 : S 0 U N D 3 5 , 1 : G 0 S U B I 0 5 
0 
1 0 5 0 P O K E X , A i P O K E X + 1 , A : P O K E X - I , A : P O K E X + 3 2 , A s P O K E X — 3 2 , A 
1 0 6 0 P O K E X + 2 , A : P O K E X - 2 , A : P O K E X * 6 4 , A i P O K E X — 6 4 , A 
1 0 7 0 P O K E X + 3 1 , A : P 0 K E X + 7 3 , A : P 0 K E X 3 3 , A : P 0 K £ X 3 1 , A : R E T I I R N 
1 0 8 0 P R I N T e 4 4 9 , " A G A I N ( Y / N ) OR CHANGE GAME < C ) " j 
1 0 9 0 A * - I N K £ Y « : I F A * - " " T H E N J 0 9 0 
U O O I F A » - " Y " THENFCIRT - 1 4 7 3 TO 1 5 0 2 : POKET , I 2 8 : N E X T : G 0 T Q 9 2 0 
1 1 1 0 I F A * = " N " T H E N A * = " E " : R 0 T 0 9 0 0 
1 1 2 0 I F A * - " C " THEN6SO 
1 I S O G 0 T 0 1 0 9 0 
1 1 4 0 PR I N T & 4 4 9 f " L O S T ONE PENALTY P O I N T " ; 
1 I S O FORT-1TOSOOiNEXT 
1 1 6 0 F 0 R T « 1 4 7 3 T 0 1 4 9 3 : P Q K E T , 1 2 8 : N E X T : R E T U R N 

Modifications for joystick control. 
I S O REM 
1 7 0 ! F P E E K ( 3 4 0 ) - 2 l i 4 T H E N X 1 - L : C - 1 2 8 : X L - I i G O S U B & O O 
1 8 0 I F P E E K ( 3 4 3 ) - 2 5 3 THEN X 1 - R : C - 1 2 0 ; X R - 1 : G 0 S U B 6 0 0 
2 3 0 I F P E E K ( R - M 2 > > 2 3 9 O R P t E K I R - 1 - M 2 ) > 2 3 9 O R P E E K < R - 3 1 - ( 2 » H 2 ) t > 2 3 9 O R P € E K ( R - 3 2 - < 2 « M 
2 ) > > 2 3 9 THEN2SO 
2 7 0 I F P E E K < 3 3 8 > - 1 9 1 T H E N X - < R - < 2 * H 2 ) ) i R S - X : F - H 2 i 8 0 S U B 4 2 0 
2 8 0 I F P E E K < 3 3 9 ) - 2 3 1 T H E N X - ( L - < 2 « M ) > i L 3 - X : F - M i G 0 S U B 4 2 0 
3 2 0 I F P E E K ( 3 3 9 ) - 2 3 9 O R P E E K < 3 4 5 ) - 2 3 9 THEN A R - < A R + ( < P E E K t 3 3 9 > - 2 3 9 ) > I > + ( P E E K < 3 4 5 ) 
- 2 3 9 ) + < <AR=0 ANDRE E K ( 3 4 3 ) - 2 3 9 ) * - 8 ) * < ( A R » 7 A N D P E E K ( 3 3 9 ) - 2 3 9 ) « 8 ) : M - A ( A R , 0 ) : t 1 A<AR 
, I ) : L 2 - A < A R , 2 ) : L 3 - A < A R , 3 ) s 1 . 4 - A ( A R , 4 ) : G 0 5 U B 3 5 0 
3 3 0 I F P E E K ( 3 3 8 ) - 2 3 1 O R P E E K ( 3 4 3 ) - 2 2 3 T H E N B R - < B R * ( ( P E E K ( 3 3 8 ) - 2 5 1 > — 1 ) • ( P E E K ( 3 4 3 > - 2 
2 3 ) ) + < ( B R - 0 A N D P E E K ( 3 4 3 ) » 2 2 3 ) n - 8 > + < < B R - 7 A N D P E E K ( 3 3 8 > " 2 3 1 ) » 8 ) : M 2 - A < B R , 0 ) : R 1 - A ( 8 R 
, 1 ) : R 2 - A < B R , 2 ) : R 3 - A ( B R , 3 > : R 4 - A < B R , 4 ) i G O S U P 3 i O _ 

T.&iy 

•wvr' . -

59 YOUR COMPUTER. MAY 1 983 



I M E E W F O R T H E 
M 

TMfi 
L O N O O N 
U N O t P ' I R O U M D 

T U B E T R A I N T E R R O R 
( B y D o u g l a s E l l i o t t ) 
Total anarchy rules in London. Can you deliver the bullion using the only 
available means of transport, the London Underground system? Many 
perils await you! This program used the full 48K and features excellent 
graphics and sounds. 
Plus 32 K RAM at special Budget Pak Prices! 
S a v e £ 2 . 5 0 
For Issue One Spectrum — total package price £ 4 5 . 9 5 
For Issue Two Spectrum — total package price £ 3 5 . 9 5 
(Look at the edge connector at the rear of your Spectrum — if the solder 
bands are the same width at the gaps between, you have an issue one 
computer. If the solder bands are wider than the gaps between, you have 
an issue two computer). 

M 
HARDWARE 
Simple D.I.Y. installation gives your Spectrum a full 48K of RAM. 
Supplied complete with illustrated, detailed instructions. 
3 2 K RAM Board (Issue One Machine) Only £ 4 2 . 5 0 
32K RAM Kit (Issue Two Machine) Only £ 3 2 . 5 0 
SOFTWARE 
Tube Train Terror: Exciting new game for Spectrum (48K) 

Only £ 5 . 9 5 
Spectrum Games: Airport, Alien, Crabs (16K or 48K) 

3 amusing, absorbing games at a budget price 
Only £ 4 . 9 5 

Z X 8 1 
A full range of "Fast Loading" software and hardware is 
available. Tick thecoupon belowfor your free 1983 Catalogue 
and enclose a large stamped addressed envelope. 

I wish to order the following: 

• Spectrum TTT Budget Pak(lssue One ) . . . . 
• Spectrum TTT Budget Pak (Issue Two) . . 
• 32K RAM Board (Issue One) 
• 32K RAM Kit (Issue Two) 
• Tube Train Terror 
• Spectrum Games 
• Free 1983 JRS Catalogue 
T i c k as app l icab le T o t a l ( i n c . V A T & P&P) 
• My cheque/P.O./Money Order for £ 

Only £45.95 
Only E35.95 
Only £42.50 
Only £32.50 
Only £ 5.95 
On ly£ 4.95 

FREE 

.is enclosed 

• Please charge my Barclaycard/Access Account No: 

24 hours phoneorder service for Barclaycard or Access. 

Name 

Address 

a * 
l 

1 
i 

r r t 
# i 

i / _ 

1 9 W A Y S I D E A V E N U E , W O R T H I N G . S U S S E X . 8 N 1 3 3 J U T e l e p h o n e : ( 0 9 0 3 ) 6 5 6 9 1 

Age. 
Post t o : JRS S O F T W A R E , D e p a r t m e n t 
19 Ways ide A v e n u e , Worth ing , Sussex B N 1 3 3 J U 

BBC Micro SOFTWARE 
FROM 

FERNLEAF 
MICROSYSTEMS 

1. W O R D - E D I T O R £ 1 2 . 5 0 < p + p i n c ) m o d e l B 
4 pages of text lo wr i te , deloto, save, load, insert, d r a w tables, print e tc . 
Package includes M a n u a l . Ideal for a lmost all wr i t ing needs. Drives a n y printer 
for frilled printing & special format t ing by embedding A S C I I codes in text, to 
printer. 

2. H O M E - F I N A N C E £ 1 2 . 5 0 ( p + p i n c ) m o d e l B 
Another must for the B S C micro o w n e r . Package manipulates 10 separate 
accounts; handles direct debit , standing orders, financial forecasts plus printouts, 
includes manual . 

3. S K Y - B I R D £ 9 . 0 0 ( p + p i n c ) m o d e l B 
Incrodibk* g a m e in fast real t ime graphics, excit ing sounds & mult i coloured 
graphics. Guide the <i g h t of the sky-b^rd behind mounta ins, avoid the laze- h a w k 
but w a t c h out for u n k n o w n dangers behind tho hills. Employs ski I and returns 
untold en joyment for all. 

4. S C R E E N - D U M P £ 6 . 0 0 ( p + p i n c ) m o d e l s A + B 
Superfast mach ine code program. A u t o adiusts to any m o d e of user's screen 
display and d u m p s screen in 3 selectable sizes w i t h colour discrimination. 
Includes Instructions to use any printer. 

We offer quality software to 
compliment the quality of this micro. 

We also write software to order. 
Enquire in writ ing. 

Enclose SAE. 

O r d e r s t o : 

Retail dealers 
o f fe red big 
d iscoun ts 

F E R N L E A F M I C R O S Y S T E M S 
S t L V E R G R O V E I N N H A M S W O O D 
C R O W B O R O U G H , S U S S E X TN6 1TE 
Tel: B r i g h t o n 565303 
or B r i g h t o n 603191 

S I N C L A I R A N D 
O R I C C O M P U T E R S 
UK prices are s h o w n first. T h e bracketed prices are European export prices w h i c h 
include Insured air-mail postage to all tho countr ies of Europe including N o r w a y , 
S w e d e n , Finland, D e n m a r k . Spain a n d Italy. For overseas customers outside Europe a n 
extra £ 5 postage per i tem is charged. 
A t last our n e w luxury versions o l the 48K Sinclair S p e c t r u m are here w i t h full sized 
typewri ter keyboards enclosed in a tough, larger plastic case w h i c h also houses the 
p o w e i supply a n d tho computer peb Full-travel, gold-p lated switch contacts w i t h a life 
Of 10° operat ions arc f i t ted Believe It or not these cost only a tiny bit more than the 
standard model . S p e c t r u m 2 X K £161 (£181). S p e c t r u m Z X K S (As above but also f i t ted 
w i t h a space bar and double sized shift and enter keys) £169 l£189) . S tandard Z X 
S p e c t r u m 16K £108 .70 (£129) S tandard ZX S p e c t r u m 48K £ 1 5 2 (£172). 32K m e m o r y 
upgrade lor 16K spect rum (Issue 2 only) £44 (£45) . Fuller master unit (or the S p e c t r u m 
including speech synthesizer, sound Synthesizer, amplifier and |OyStick ports £ 4 7 , 7 8 
IE56I. Zx microdrive n / a I n / a ) . Zx R S 2 3 2 n / » ( n / a ) . zx printer £52 13 (£61) . Spr inter ro:ls 
£10 .43 (£16) 7X81 £43 .43 (£621. zxS I ram packs T6K £26 .04 £281. 64K £49 (£51) . O r * 1 
48K computer £147 (£1581 Keyboards lor Z X 8 1 a n d Z X S p e c t r u m : - w i thout space bar 
£28 (£33) , w i t h spaco bar £ 3 8 (£41) . 
DRAGON 32 £173 
C O M M O D O R E COMPUTERS 
C o m m o d o r e 64 £299. V ic 20 £130 . Kit to al low the use of an ordinary m o n o cassette 
recorder w i t h the Vic 20 a n d the C o m m o d o r e 64 £6. C o m m o d o r e cassette recorder (or 
these computers £36.50 . Super expander high resolution cartr idge £27 .96 w e stock 
most accessories. 
GENIE COMPUTERS 
N e w colour Genie £179, cassette recorder £26. 16K ram card £33. Light pen £15. 
Accessories lor GcniO 1 a n d Gcnic 2: - EG3014 32K £189 . Disc drives Single £199, dual 
£369. Doub le density c o n v e n o r £72. H igh resolution graphics £82. Printer interface £36. 
UK101 A N D SUPERBOARD 
3 2 x 4 0 display expansion kits U K 1 0 1 £9 . Series 1 Superboard £14. 32K m e m o r y 
expansion board £60. C o g m o n £22 .50 . W o r d processor prog £10. Centronics interface kit 
£10 . Cased disc drives w i t h D O S single £275. double £415. S t a n d alone f loppy disc 
controller £85. 

r c 

P R I N T E R S 
L o w cost daisy w h e e l s : - Smi th -Corona TP1 £418, Brother H R I £250. 
Olivett i Praxis 30 Bytewr i te i : - the latest miracle, a combined daisy w h e e l printer a n d 
electiic typewri ter for only £418. Epson FX80 £387. Epson M X 1 0 0 . 3 £425. Oki Microl ine 
80 £199. Oki Mirol ine 8 2 A £343. Ok. Mierol ine 83A £467. Ok. M i c r o b e 84 £684. Oki 
Microl .ne 92 £437. Oki Microlme 9 3 £599. 
5V POWER KITS 
Fully stabil ized 5V computer and TT1 power kits. 1 .5A £7.83. 3 A £12 .17 , 6 A £20 .87 . 
SHARP COMPUTERS 
W e can suppiy Epson ptinters to run direct f r o m the M Z 8 0 A , M Z 8 0 K ( i ' o box not 
needed) for £72 plus printer price. W e also specialize in interfacing printers to the 
M Z 8 0 K , M Z 8 0 A and MZ8GB both w i t h a n d w i t h o u t the i / o box . 

SWANLEY ELECTRONICS 
Dept YC, 32 Goldsel Rd., Swan ley , Kent BR8 8E2. 

Tel Swan ley (0322) 64851 
Postage CI on Sinclair products I UK I. C3.50 on other computers, £4,50 on primers and 
50p on other orders. Please add VA T to J>H prices. Official credit and overseas orders 
welcome 
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M o d e ! B T h e B.B.C. M i c r o c o m p u t e r 
avai lable today , but des igned for the future 

Are y o u l o o k i n g f o r a h o m e c o m p u t e r t h a t i s f l e x i b l e - t h a t c a n c o v e r 
e d u c a t i o n , e n t e r t a i n m e n t or b u s i n e s s ; p o w e r f u l - t h a t o f f e r s 32K of 

m e m o r y ; a n d is a b o v e all g r e a t v a l u e ? 

T h e n look n o f u r t h e r ! C o m e a n d s e e u s a t M i c r o s t y l e a n d we ' l l s h o w 
y o u t h e B . B . C . M i c r o ' . 

A h o m e c o m p u t e r s y s t e m d e s i g n e d t o g r o w h a n d - t n - h a n d w i th t h e 
a b i l i t i e s of i t ' s u s e r , a n d t h a t is c a p a b l e of k e e p i n g p a c e w i th a d v a n c e s 

in m o d e r n t e c h n o l o g y . 

We s tock a wide r ange of excit ing g a m e s and s y s t e m s p a c k a g e s , quali ty add-on facil i t ies and a 
c o m p r e h e n s i v e se lec t ion of a c c e s s o r i e s de s igned to e x p a n d your B.B.C. s y s t e m . 

G a m e s & E d u c a t i o n a l 
S o f t w a r e : 

Our range is growing daily, and we 
deal direct with independen t , 
spec ia l i s t s o f t w a r e supp l i e r s to bring 
you o n e of the wides t c h o i c e s 
avai lable in the South-West . 

S c r e e n s & M o n i t o r s : Green Screen , 12" Monitors . £90.00 
Colour Monitors, 14" s c r een . Make 
the mos t of hi-resolution g r a p h i c s in 
colour . £285.00 

C a s s e t t e Decks : Great value WITH COUNTER. £33.65 

Joys t icks : Add a new d imens ion to your g a m e s 
B.B.C. joys t icks . £13.00 

A c c e s s o r i e s : Our s tock covers just a b o u t 
everthing you could ever need. For 
example . B.B.C PARALLEL PRINTER 
CABLE. £19.95 

Pr inters: One of the mos t valuable a ids to the 
p rogrammer or b u s i n e s s user . 
Our range inc ludes : 

Epson MX80 FT III. £385.00 
GP100A £224.25 
GP250X £299.00 

FOUR COLOUR PRINTER/PLOTTER. 
4Vi" roll fed paper . £149.00 
Discom BYTEWRITER. Great value, 
low-cost da i sy wheel printer/type-
writer. £557.75 

B o o k s : Keep up to d a t e with deve lopment s , 
our s tock of books and publ ica t ions 
is c h a n g i n g all the t ime. There ' s 
a l w a y s s o m e t h i n g new! 

ALL PRICES ADVERTISED INCLUDE VAT 

Contact us now for your B.B.C. Microcomputer , 
avai lable ex-stock at £399.00 
D o n ' t f o r g e t , w e a l s o s t o c k a w i d e s e l e c t i o n of o t h e r s y s t e m s 
C O M M O D O R E , S P E C T R U M , Z X 8 1 a n d C O L O U R G E N I E 
Talk to M i c r o s t y l e t he people who m a k e compu t ing u n d e r s t a n d a b l e 

T h e N e w b u r y C o m p u t e r C e n t r e , 
47 C h e a p Street , Newbury. 
Te lephone: Newbury (0635) 41929 

FTlicrofityft 
THE HOME COMPUTER PEOPLE 

ana T h e B a t h C o m p u t e r C e n t r e 
29 Belvedere, 
Lansdown Road, Bath. 
Te lephone: Bath (0225) 334659 
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FROG ON 
The truckers on this four-lane freeway are too busy chomping chocolate bars and 

watching out for sports cars to worry about a jaywalking frog: so look both ways in 
Desmond Phillips' Frogrun. 

VIC-20 S " : P R I N T " l i l C O H T R O L S W " = P R I N T " ™ 

YOUR FROG HOME" 
W I L L D E C R E A S E S " GOSUB650 

/ / r ii 

1 REM FROGRUN 
c C'EH <C> D.PHILLIPS 
10 ®QKE36879,254 ;PRINT"n3Sl FROGRUN 
U " 
20 PRINT" I " :PRINT" H—«-J" PRINT" I " : P R I N T " N" 
50 PRINT"*! DOTOE THE TRUCKS FIND CliTCH THE LOGS!" 
40 PRINT"M YOU HfiVE 3 LIVES AND 36 SECONDS TO GUIDE 
56 PRINT "el ONCE *LL 5 FROGS APE HOME YOUR TIME L IMIT 
CLR 
60 SC=6: 1=3 : S1 =36876' F1 =32 : F2»32 : F 3 * 3 2 : Tf i=1800 : FT=0 
70 OP=32 0C=1 = 10 X=15 T ! * = " 0 0 0 0 0 0 " P0KE36878,15 
$0 P R I N T ' T I S ' " " ' " P R I N T " * " " " ' " 
90 PRINT"Hk " " P R I N T " t t l " " 
100 P R I N T " t t t " • " " PR I NT " I E " " " " " " " " ' " " • 
J I d PR INT" ! <5i> <'/.> C/.) C/. j " PR I NT"*WtJ;A f / A 
120 PRINT"JiSKJO <'/.•> <•/. J O " PRINT">k *VA K i S i C l I i " 
130 F GKE7685,F1 :POKE7694,F2 P0KE7698,F3 :POI'E38405,5 P0KE38414,5 P0KE38418,5 
140 D V = 0 : D X = 0 : f l = P E E K < 2 0 3 ) ; ! F f i = 5 l T H E N D Y = - ! : p U K E S l , l 8 0 
150 IFfl=28THENBV=1 POKES1 -190 
160 IFft=43THENDX=-l POKES1,200 
170 IFft«»20THENDX=1=POKES1.210 
ISO POKES1,0 
130 IFX+DX<10RX+DX> 26T HE N4 20 
20O IFV+DV>10THEN30O 
213 P=PEEK<7636+X+DX+44*<Y+DY>> 
220 IFY>1aHDY<SHNDP=32THEN420 
230 IFY>6ANDPO32ANDPO35THEN420 
24Q I F Y+DV=0FlNDPO32THEN420 
250 IFY+DY=0flNrP=32THEN520 
260 IFDV=0fiNDDX=0THEN290 
270 POKE7680+X+44*Y. OP POKE38400+X+44*Y, OC 
2SG GP=PEEK<7680+X+BX+44*<V+DY>> :OC=PEEK<3&400+;<+DX+44*< Y+DY> > ' SC=SC+10 
290 X = X + D X : V = Y + D V •POKE7680 + X + 4 4 * Y , 35 :POKE384U0 + X + 4 4 * Y , 5 
506 IFV=10RY=3THENX=X-1 : 
3 1 ® I F Y = 2 0 R Y = 4 T H E N X = X + 1 
3 2 0 I F Y > 5 A N D Y < 1 0 T H E N P G K E 7 6 8 0 + X + 4 4 : + : Y , 3 2 
330 POKE2,30 = POKE 1,44 SVS826 POKE 1 , 8 8 = SYSS66 POKE 1 , 1 3 2 ' SYS820 POKE 1,1 76• SYS866 
340 P0KE2,31=POKE1,8:SYS326:POKE1,52 SYS866 POKE1,96'SVS820:POKE1.140 SVS866 
350 P=PEEK<7580+X+44*Y): IFPO32RNDPO3STHEN420 
360 IFV>5RNDY< 1OTHEHPOKE7680+X+4 4:#V, 35 ' POK£38408+X+44*V, 5 
370 I F S O H I THE NHI=SC 
380 PRINT"T " T I $ " L "L 
390 F'RINT"S : " S C " T PRINT t M M I I » » » l : " H I " T T 
400 i FTI>TJi THEN426 
410 GOTO140 
420 POKE7680+X+4 4*V,OP:POKE38400+X+44*V,OC 
430 PuKE76S0+DX+X+44*<Y+DY),35 FOKE38400+X+DX+44#<Y+DY>,2 
440 FORT=15TO0STEP-.3 :POKES1-1, 128+2+T:POKE36878, T NEJ-'T P0KE36875,0 
450 L=L -1 IFL=0THEH470 
460 F0RT=iTO1000 NEXT GOTO70 
470 PRINT'TEOTW ANOTHER GAME CV/NJ?" 
4 S 0 P O K E 1 9 8 , 0 
490 CETA*IFf i$="V"THEN60 
5O0 I FRfO"N"THEN490 
510 P0KE2,0 ;SVS2 
520 POKE7680+X+44*V,OP PCKK38400+X+44*V,OC 
530 POKE7680+X+DX+44*(Y+DV>•35 FOKE38400+X+DX+44*<Y+DY;,5 
540 F0RT=!TO30 FORG=200TO210 P0KES1,G+T NEXT NEXT POKES1,0 
550 FORT=l TO1000 : NEXT S»SC+500 
560 IFX=5THENF1=35 
570 IFX=14THENF2=35 
580 IFX=13THENF3=35 
590 F T = F T - f l IFFT a3THENFT»0 : F 1«32 : F2=32: F3=32 ' T r i = T X - 3 0 0 : SC=SC+1000 
500 GOTO70 
510 IiftTfi 1 6 5 , 1 . 1 3 3 , 2 5 1 , 1 6 5 , 2 , 2 4 , 1 0 5 , 1 2 0 , 1 3 3 , 2 5 2 , 1 6 2 , 2 0 . 1 6 0 , 0 , 1 7 7 , 1 , 7 2 , 2 0 0 , 1 7 7 , 1 
136,145 
620 DRTfl 1 , 2 0 0 - 1 0 4 , 1 4 5 , 1 1 3 6 , J 7 7 . 2 5 1 , 7 2 , 2 0 0 , 1 7 7 , 2 5 1 , 1 3 6 , 1 4 5 , 2 5 1 , 1 6 4 , 2 0 0 , 1 4 5 , 2 5 1 
2 0 2 , 1 6 
530 DftTfl 2 2 6 , 9 6 , 1 6 5 , 1 , 1 3 3 , £ 5 1 , 1 6 5 , 2 , 2 4 , 1 0 5 1 2 6 , 1 3 3 , 2 5 2 , 1 6 2 , 2 0 , 1 6 0 , 2 6 , 1 7 7 , 1 , 7 2 , 2 

3 0 , 1 7 7 , 1 
540 DflTr! 1 3 6 , 1 4 5 , 1 , 2 8 0 , 1 0 4 , 1 4 5 , 1 , 1 3 6 , 1 7 7 , 2 5 1 , 7 2 , 2 6 0 , 177,251 136 ,145 ,251 , 1 0 4 , 2 0 0 

• 145.251 
550 L R T f i l 3 6 , 1 3 6 , 2 0 2 , 1 6 , 2 2 4 • 96 ' FORT =32(jT091 3 REflBK :FOKET,k X=X+K NEXT IFXC 12468 

THENSTOP 
560 HA7A 153,153 1 2 6 , 2 4 , 2 1 9 - 1 3 9 , : 5 3 , 1 2 9 , 7 . 6 3 . 1 2 7 . 1 2 7 , 1 2 7 , 1 2 7 , 6 3 , 7 , 0 , 2 5 5 , 2 5 5 , 2 5 5 
255 
5 7 0 DRTft 255 2 5 5 , 0 . 1 1 2 2 5 4 - 2 4 1 , 2 4 ! - 2 4 1 . 2 4 1 , 2 5 4 . 1 1 2 , 2 5 5 , 2 5 5 , 2 3 5 , 2 5 5 - 2 5 5 , 2 5 5 • 2 5 5 , 

255 
536 l i f iTn 7 , 6 3 , 7 1 , 7 1 . 7 1 , 7 1 5 3 , 7 , 1 1 2 , 2 5 4 . 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 4 - 1 1 2 , 7 
696 P0KE56,23 PGKE52..23 PCKE5l ,0 POKE55,0 FDRT*0TO5l l • POKE? 168+T. PEEK 132763+f? ' 

NEXT 
7O0 F0ftG=744ST07563'RERDK PJK£G,K NcXT P0KE36869,255 RETURN 

T H E GAME F r o g r u n is d e s i g n e d for t h e 
u n e x p a n d e d Vic -20 a n d u s e s m a c h i n e c o d e 
a n d d e f i n e d g r a p h i c s . 

Y o u h a v e to g u i d e an i n t r e p i d f r o g a c r o s s 
f o u r l anes o f b u s y h i g h w a y a n d s a f e l y o n t o t h e 
p a v e m e n t . H E t h e n h a s t o h o p b e t w e e n t h e 
logs a n d m a k e it t o h i s h o m e in a g a p in t h e 
b a n k . T h e r e is a 3 0 - s c c o n d t i m e l imi t — t h i s 
g o e s d o w n b y five w h e n t h r e e f r o g s h a v e m a d e 
h o m e . Y o u a r e n o t a l l o w e d n e a r t h e e d g e o f 
t h e s c r e e n o r o n t h e r i v e r b a n k . 

T h e c o n t e s t finishes w h e n t h r e e f r o g s h a v e 
b e e n f l a t t e n e d . A m a i n l o o p is i n c o r p o r a t e d 
a n d v a r i o u s s u b r o u t i n e s . T h e s c r o l l i n g is d o n e 
b y t w o m a c h i n e - c o d e r o u t i n e s in t h e ca s se t t c 
b u f f e r a t l o c a t i o n s 8 2 0 a n d 8 6 6 . T h e s e sc ro l l 
r i g h t a n d l e f t for o n e l ine w h o s e s t a r t i n g 
a d d r e s s is at l o c a t i o n 1 a n d 2. U n f o r t u n a t e l y , 
t h e m a c h i n e c o d e a n d d e f i n e d g r a p h i c s t a k e u p 
a lot o f m e m o r y as t h e y h a v e t o b e l o a d e d f r o m 
Bas i c . 

10-50 Title s c r e e n 
60-70 Initialise var iables 
80-130 Print g a m e s c r e e n 

140-180 Player inpu t 
190-260 C h e c k m o v e 
270-290 M o v e f r o g 
300-360 Scroll logs a n d t r u c k s 
370-410 Print T ime , S c o r e 
420-510 Sp la t ! 
520 600 Frog H o m e ! 
600-650 M a c h i n e - c o d e da ta 
650 700 Def ined g r a p h i c s . 

T o s t o p p a i n f u l c r a s h e s , t h e r e is a n e r r o r 
t r a p in 6 5 0 t h a t c h e c k s t h e s u m to t a l o f t h e 
m a c h i n e c o d e d a t a a n d S t o p s it if t h e r e is a 
d i s c r e p a n c y . T h e c o n t r o l s U , H , J a n d N a r e 
r e a d b y P e e k i n g l o c a t i o n 2 0 3 a n d c a n b e 
c h a n g e d b e r e f e r e n c e t o t h e t a b l e o n p a g e ) 7 9 
o f t h e R e f e r e n c e G u i d e . M y o w n p e r s o n a l 
h i g h s c o r e is 13 ,410 . 
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THE M A P L I N TALK-BACK 
for Z X 8 1 and V I C 2 0 
Now your computer can talk 
* Allophone {extended phoneme) system gives 

unlimited vocabulary. 
* Can be used with unexpanded VIC20 orZX81 

— does not require large areas of memory. 
* In VIC20 version, speech output is direct to 

TV speaker with no additional amplification 
needed. 

* Allows speech to be easily included in 
programs. 

Complete kits. Order As: 
IKOOA (VIC20 Talk-Back). Price £24.95. 
LK01B (ZX81 Talk-Back). Price£19.95. 
Full construction details in Maplin Projects 
Book 6. Price 70p. Order As X A06G. 

S O U N D S GENERATOR 
FOR Z X 8 1 
3-Programmabie tone generators with 
programmable attenuators turns yourZXSI 
into a mini-synthesiser 
Noise generator with 3 pitch levels enables the 
creation of most special effect sounds 
Single address access via BASIC with PEEK 
and POKE. Connects directly to expansion 
port socket or motherboard. 
Complete kit. Order As LW96E. Price £10.95. 
Full construction details in Maplin Projects 
Book 5. Order As XA05F. Price 70p. 

Z X 8 1 I N P U T / O U T P U T P O R T 
Two bi-directional ports for a total of 16 input or 
16 output lines. 
Includes one buffered output which can 
interface directly to CMOS. 
On board address selection allows for 
expansion to 6 ports with two boards. 
Complete kit. Order As LW76H. Price £9.25. 
Full construction details in Maplin Projects 
Book 4. Order As XA04E. Price 70p. 

M O D E M 
A CCITT standard modem that connects 
directly to your telephone line via a B.T. 
approved transformer Transmits and receives 
simultaneously on European standard 
frequencies at 300 baud May be used to talk to 
any other 300 baud European standard modem 
including the Maplin Computer Shopping 
modem on 0702 552941 and any 
British Telecom Datel 200/300 Service modem. 
The modem's computer interface is 
RS232 compatible. 
A complete kit excluding case isavailable. Order 
As LW99H. Price £39.95. 
Full construction details in Maplin Projects 
Book 5. Order As XA05F. Price 70p. 

I V M P U n 

K E Y B O A R D with 
E L E C T R O N I C S for Z X 8 1 
* Full size, full travel keyboard that's simple to 

add to your ZX81 (no soldering in ZX81). 
* Complete with electronics to make "Shift 

Lock", "Function" and "Graphics 2" single 
key selections. 

* Powered (with adaptor supplied) from ZX81 's 
own standard power supply. 

Full details in Project Book 3 (XA03D). Price 70p 
Complete kit (excl. case) £21.90. 
Order As LW72P. 
Case £4.95 Order As XG17T 
Ready built-in case £29.95. 
Order As XG22Y. 

Z X 8 1 T V S O U N D 
ZX81 sound on your TV set. 
Video reversing switch for normal or inverse 
video display. Can be used withtheTalk-Backor 
Sounds Generator kits 
Complete kit. Order As LK02C. Price £19.95. 
Full construction details in Maplin Projects 
Book 6. Order As XA06G. Price 70p. 

Z X 8 1 EXTENSION B O A R D 
Our ZX81 Extendiboard plugs directly into the 
ZX81 expansion port and will accept a 16K RAM 
pack and three other plug-in modules 
simultaneously. Parts are sold separately as 
follows: 
PCB Order As GB08J. Price £2.32. 
Edge Connectors (4 needed) Order As RK35Q. 
Price £2.39 each 
Track pins (1 pack needed). Order As FL82D. 
Price 85p per pack of 50. 

I N T E R F A C E S for M O D E M 
Interfaces for most popular home computers 
which do not have RS232 ports will be available 
shortly. An interface for the ZX81 that includes 
a complete Machine Code Communications 
Program is available. Order As LK08J (ZX81 
Modem Interface Kit). Price £24 95. 
Full construction details in Maplin Projects 
Book 7. Order As XA07H. Price 70p. 

Maplin Eleclronic Supplies Ltd.. Mail Order P.O. Box 3. Rayleigh. Essex SS6 SLR. 
Tel. Southend (0702) S52911 (Sales). 

159-161 King St.. Hammersmilh. W6. Tel. 01-748 0926. 284. London Road. Westclift-on-Sea. Essex. 
Tel. (0702) 554000. Lynton Square. Perry Barr. Birmingham. Tel. (021) 356 7292. 
All prices include VAT & carriage. Please add a SOp handling charge to orders under £5 lolal value. 

64 YOUR COMPUTER. MAY 1 983 



A n u x f o r t u n a t e shortcoming of the ZX-81 
is the absence of a tape verify. Considering the 
poor quality of many tape recorders that get 
used with ZX-81s, and the widespread use of 
cassettes that have not been certified for data 
storage, there is a fair probability that, once in 
a while, a program will not be saved correctly. 

Nothing is more frustrating than spending 
hours typing in a program, saving it and 
reloading it at a later date only to find it cannot 
be loaded due to a saving error. A Verify 
routine which checks the saved program 
against the one in memory would be a great 
asset. 

This program is suitable for any ZX-81 — 
amount of memory is not important. The 
Verification program is in machine code and 
sits above RAMtop, thus being protected 
against New and Load. The program occupies 
116 bytes, hence users of small memory 
ZX-81s should bear this in mind. If users 
already have machine-code programs above 
RAMtop, these will not be destroyed or 
relocated: the Verify program will sit between 
these and RAMtop. 

Program 1 resets RAMtop to accommodate 
the routine. It looks at the existing RAMtop, 
reduces it by 116 bytes, then destroys itself by 
performing New. Because it is self-destructive, 
remember to Save it on tape before running it! 
While running, it comes up with: 

T O VERIFY R A N D USR X 
where x is a number shown. Make a note of 
this number — it will be used later. 

Program 2 is the verify routine. It sits in a 
Rem statement in line 1. After typing Rem, a 
follow it with 116 characters — I usually use 0. 
T o load the machine-code program into the 
Rem, Run program 2. T h e machine-code 
loader used has become pretty standard in 
Your Computer. En t e r the code in 
hexadecimal, either as a single byte plus 
Newline, for example, 76 N/L, or as a block at 
a time for example 7676CD230F plus N/L. 
Make sure each byte consists of two digits for 
example OF and not F. 

Once the machine-code program has been 
loaded, delete lines 10 to 90. Then put in line 
10: 

10 R A N D U S R 16632 
Also Poke 16510,0. This will change the Rem 
line number to 0 — a safer approach since line 
0 cannot be deleted. Now Save program 2 on 

ZX-81 

SAVED. 
Andy Scott helps you attain the goal of better saving 

on the ZX-81 by providing a much-needed Tape Verify 
routine — amount of memory is not important. 
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N E W T I T L E 1 A L S O O F I N T E R E S T . . . 

Z X S P E C T R U M U S E R ' S H A N D B O O K 
Rober t J S i m p s o n and T r e v o r J Terre l l 
• Inc ludes or iginal p r o g r a m s in B A S I C a n d 

m a c h i n e c o d e 
• I l lustrat ions inc lude e ight co lour p lates 
• For ZX S p e c t r u m Users 
Explains the features and operation of the 
machine and gives enough information on 
programming in BASIC and machine code to 
enable you to exploit the Spectrum's features in 
many practical applications. 
The book covers Spectrum hardware and 
software, and explains how to interface the 
computer with peripherals. The sound facilities are 
described and eight colour plates demonstrate 
the Spectrum's advanced colour capabilities. 
Many original programs in BASIC and machine 
code are included, and the exercises and worked 
examples will help you gain hands-on experience 
with the Spectrum. 
0 408 01323 0 208 pages £6.95 March 1983 

N E W N E S B O O K O F P E R S O N A L 
C O M P U T I N G Edited by Phil Chapman 
Whether you are interested in personal computing for 
education, business or pleasure — or whether you 
simply want to know what all the fuss is about! — 
Newnes Book of Personal Computing will lead you 
gently through the micro minefield. 
Personal computer hardware, programming, 
applications and future possibilities are all covered by 
our experienced team of writers, each of whom deals 
with a particular aspect of personal computing. 
0 4 0 8 0 1 3 2 0 6 128 pages £ 6 . 9 5 March 1983 

S O M E U S E F U L B A S I C 
S U B R O U T I N E S Ian R Sinclair 
Contains annotated listings of useful BASIC 
subroutines which may be used on a range of micros. 
The subroutines are designed to take advantage of 
particular features or to overcome limitations of 
particular machines and to allow the convenient 
generation of impressive displays. 
0 4 0 8 0 1 1 6 3 7 9 6 pages £4 .95 December 1982 

ewnes Technical Books 0RDER NOW ,rom your local bookseller 
AN IMPRINT OF BUTTER WORTHS 
BOROUGH GREEN SEVENOAKS. KENT TN15 8PH 

A catalogue giving details of all our computer titles is available from 
the Publisher. 

j ^^ j j l ^ ^ ^ ^ joZir 

Data Review, Analysis & Formulation Technique 
M a k e s t h e 1 6 K - Z X 8 1 a s e r i o u s d a t a p r o c e s s i n g t o o l 
". . . probably the best spreadsheet program available for the 
ZX81." 
". .. turns the ZX81 into a serious too/ for recording and 
analysing data at home." 
"Thoughtfully written and very easy to use — yet more compre-
hensive than many programs written for larger computers and 
which take days to master." 

Spreadsheet flexible from 5 to 80 columns wide with up to 
450 "grid positions" 
Comprehensive report generator and full text/data listing 
facilities are usable at any stage — all with instant machine 
code speed t 

Hf Columns are displayed 3 at a time in any order you wish — 
vastly superior to the clumsy "window" system 

;?§| Range of 21 calculating functions: Arithmetic, Average, 
Percentage, Group Total, £0.00 justification and all the } 
keyboard scientific and trigonometric functions 
Al l reports and listings duplicated on the ZX printer as 
continuous copy 

gjg Named H D R f l F T files can be 'saved' either full or empty 
but structured tor repetitive later use 

M Detailed instruction manual covers all facets of the program 

50 t£7 
including despatch. 

. Send now to 
r Myrmidon Software, 
^ PO Box 2, Tadworth 
^ Surrey KT20 7LU 

4 
< 

i 

Please send me $ 3 5 I B E E B program(s) 

1 enclose a cheque/p. order for £ 

Name 

Address 

Z X S P E C T R U M & Z X 8 1 
EDUCATIONAL SOFTWARE 

S p e c t r u m J u n i o r E d u c a t i o n £5 .50 
Use your Spectrum to help your children with their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 11 age group. 

Topics include English comprehension, spellings, homophones, 
junior science, maths and history. 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area. 

* Moving colour graphics and sound are extensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 48K Spectrum. Program notes are 
supplied. 

O - L e v e l C h e m i s t r y IC1) £5 .50 
This cassette contains four clearly presented revision/tutorial 
programs. The subject matter has been carefully structured to cover 
the most important aspects of: 

* Elements, compounds and mixtures. 
* Structure, bonding and properties. 
* Redox, electrolysis and the activity series. 
* Acids, bases and salts. 

48K Spectrum and 16K ZX81 versions of the cassette are available. 
Please specify which you require. 

Professional Computer Assisted Learning materials from: 

C A L P A C C O M P U T E R S O F T W A R E 
1 0 8 H e r m i t a g e W o o d s C r e s c e n t , S t J o h n s , 

W o k i n g , S u r r e y G U 2 1 1 U F . 
Overseas orders: £6.50 ($11,601 per cassette; includes AIRMAIL 
postage. 
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(continued from page 65) 
tape. T h e two Hait instructions at the 
beginning of the machine-codc program are 
there to prevent the contents of the Rem 
statement from being listed. This is preferable 
for two reasons — one to prevent an awful 
mess from being listed and, secondly, if the 
machine-code program is longer than can be 
listed on to the screen, the ZX-81 will 
effectively crash. 

Now Run the program. It will relocate the 
routine to above RAMtop, changing three 
absolute Calls at the same time to the correct 
address. It will then perform New — thus 
destroying the Basic program. 

Now to use Verify. First put in a Basic 
program and Save it. Rewind the tape back to 
the start of the program just saved, then Rand 
Usr x as a direct command — where x is that 
number you wrote down from program 1 — 
remember? Now press Play on the tape 
recorder. Three types of report code can be 
shown: 
0/0 program verified and is OK 
D/0 Break key pressed during Verify 
E/0 Error has been found on tape. 

D/0 is similar to when Break is pressed 
during normal Load and Save. Note the use of 
E/0 — Sinclair does not use this report code. If 
an error has been found, your original 
program has not been destroyed — try listing 
it! Just re-Save the program and do Verify 
again. 

T h e Verify routine does not check if system 
variables have been saved satisfactorily — 
during Verification many would be different 
to when saved. In between saving and 
verifying, do not change any user variables or 
define new ones — they would be different to 
those stored on tape and an error would be 
shown. The Verify program can be used 
within a Basic program also, for example: 
100 SAVE "EXAMPLE" 
110 PRINT "REWIND TAPE TO START OF 

EXAMPLE" 
120 PRINT "THEN PRESS PLAY ON TAPE 

RECORDER" 
130 PRINT "PRESS G KEY WHEN YOU HAVE 

DONE THIS" 
140 IF INKEY$ <> "G" THEN GOTO 140 
150 RAND USR X 

Where X is the start of the Verify program 
— again the one you wrote down. 

Program 1. 
1 0 L E T X - P E E K 1 6 3 8 8 i - 2 3 6 « P £ E K 1 6 3 8 9 
2 8 L E T X - X - 1 1 6 
3 0 L E T T - X / ^ S S 
4 8 L E T H - I N T T 
3 0 L E T L " < T - H > * 2 3 6 
6 0 POKE 1 6 3 8 8 , L 
7 8 POKE 1 6 3 8 9 , H 
8 8 P R I N T " T O V E R I F V USE RRNC USR " > X 
9 0 P R I N T " PRESS ANV KEV TO C O N T I N U E " 
10® I F I N K E V S - " " THEN GOTO 1B0 
1 1 8 NEW 

Program 2. 
1 REM ( f i l l t h i s W i t h 1 1 6 c h a r a c t e r s ) 
1 0 LET X - I 6 5 1 4 
2 8 L E T R * » " " 
3 0 I F R * . " " THEN I N P U T A « 
4 8 I F R S - - S " THEN STOP 
3 8 POKE X , 1 6 * C O O E RS+COOE R « < 2 > - 4 7 6 
6 0 P R I N T RT 1 1 , 7 / X j " " , R * < 1 TO 2 ) 
7 0 LET X - X + I 
8 0 L E T R » - R » < 3 TO> 
9 8 GOTO 3 0 

RUN < i n F R S T > 

The Verify routine in machine code. 

4 0 8 2 7 6 HALT > l o p r e v e n t s c r e e n l i s t i n g 
4 0 8 3 7 6 HALT 
4 8 8 4 C O 2 3 0 F CALL 0 F 2 3 , F A S T 
4 0 8 7 3 7 SCF 
4 0 8 8 C B 1 2 RL D 
4 0 8 f t CB8R RRC D 
4 0 8 C NEXT PROG C O 9 1 4 0 C A L L 4 0 9 1 , I N B V T E ; S t a r t l i s t e n 
4 0 8 F 1 8 F 8 J R 4 0 8 C , N E X T PROG 
4 0 9 1 I N 8 V T E 0 E 0 1 L O C , 0 1 
4 0 9 3 NEXT B I T 0 6 0 0 L D B , 0 0 
4 0 9 5 BREAK1 3 E 7 F LO R , 7 F 
4 0 9 7 OBFE I N R , < + F E > ; T e s t f o r 8RERK k e y 
4 8 9 9 D 3 F F OUT < + F F > , R j E c h o t o s c r e e n 
4 0 9 8 I F RRR 
4 8 9 C 3 8 0 5 JR C , 4 0 O 3 , C O N T l j J R i f BREAK n o t p r e s s e d 
4 0 9 E BREAK2 C O 2 8 0 F C A L L 8 F 2 B , S L O W 
4 0 f t 1 CF RST 0 8 H j > REPORT CODE O 
4 0 A 2 0C D E F 8 0C ; > BRERK k e y p r e s s e d 
4 0 R 3 C O N T l 1 7 RLR 
4 0 R 4 1 7 RLR 
4 0 A 3 3 8 3 4 JR C , 4 0 D B , G E T BVTE JR B u i l d u p b y t e i n C R » a . 
4 0 R 7 10EC O J N 2 4 0 9 5 , B R E A K 1 
4 0 R 9 F 1 POP RF 
4 0 A A PROG NAME C 0 9 1 4 8 CRLL 4 0 9 1 , I N BVTE 
4 0 R D 7 9 LO A , C j L o a d b u i l t u p b y t e i n t o R 
4 0 A E 1 7 RLR ; B i t 7 o f b y t e i n t o C a r r y 
4 0 f t F 3 0 F 9 JR N C , 4 0 R A , P R O G NRME j J R i f n o t l a s t b y t e o f n a m e 
4 0 8 1 2 1 0 9 4 0 L D H L , 4 0 0 9 , V E R S N j S t a r t l o a d i n g • f r o m 4 0 0 9 
4 0 B 4 V E R I F Y C D 9 1 4 © CALL 4 0 9 1 , I N BVTE ; 8 y t e • f r o m t a p e i n t o C r e « * . 
4 0 8 7 1 1 7 9 4 0 LD O E , 4 0 7 9 j S t a r t o- f B a s i c p r o g , i n t o DE 
4 0 8 R R 7 AND ft r C l e a r c » r r y 
4 0 B 8 E 3 PUSH HL ) S » u » a d d r e s s c o u n t 
4 0 B C E 0 3 2 SBC H L , D E > A r e we UP t o B a s i c p r o a " * 
4 0 B E E l POP HL j R e t r i e v e a d d r e s s c o u n t 
4 0 B F 3 8 8 4 JR C , 4 0 C S , C O N T 2 j R n d i f n o t , d o n o t v e r i f y 
4 0 C 1 7 9 L D A , C j B y t e - f r o m t a p e i n t o fl 
4 0 C 2 BE CP < H L > ; D o B y t e V E R I F V 
4 0 C 3 2 0 1 1 JR N 2 , 4 0 D 6 , E R R O R j J R ERROR i f v e r i f y f a l s e 
4 8 C 3 C 0 N T 2 2 3 I N C HL ; H L p o i n t s t o n e x t a d d r e s s 
4 0 C 6 E O 5 8 1 4 4 0 L D D E , < E - L I N E 1 
4 0 C R R 7 ANO R > C l e » r - c a r r y 
4 0 C 8 E 5 PUSH HL > S « u e a d d r t x i c o u n t 
4 0 C C E D 3 2 SBC ML , O E f f l r * we UP t o E - L I N E ? 
4 0 C E E l POP HL ; R e t r i e v e a d d r e s s c o u n t 
4 0 C F 2 0 E 3 JR N 2 , 4 0 B 4 , V E R I F V , R n d i - f n o t c o n t . t o v e r i f y 
4 0 D 1 OK C D 2 B 0 F C A L L 0 F 2 B , S L O W 
4 0 0 4 CF RST 0 8 H j > N o e r r o r s -
4 0 D 5 F F D E F 8 F F ; > R E P O R T CODE 0 
4 0 D 6 ERROR CO2B0F C A L L 0 F 2 8 , S L O W 
4 0 0 9 CF RST 0 8 H ;>ERROR -
4 0 P A 0 D 0 E F 8 0 D f>REPORT CODE E 
4 0 0 8 GET BVTE 0 5 PUSH DE 
4 0 D C 1 E 9 4 L D E , 9 4 } T i m i n g 
4 0 D E T R A I L E R U 6 1 R LO 8 , 1 A t L o o p * 
4 0 E 6 COUNTER I D DEC E 
4 8 E 1 OBFE I N R , < + F E > . s P i c k UP t a p e s i g n a l 
4 0 E 3 1 7 RLA 
4 0 E 4 CB7B B I T 7 , E 
4 0 E 6 7B L D R , E > B u i l d u p 
4 0 E 7 3 8 F 5 J R C , 4 0 D E - T R A I L E R ; B y t e i n 
4 0 E 9 1 0 F 3 DJNZ 4 O E 0 , C O U N T E R ; C R e g i s t e r 
4 0 E B 0 1 POP DE 
4 0 E C 2 8 8 4 J R N 2 , 4 0 F 2 , 8 1 T DONE 
4 0 E E F E 5 6 CP 5 6 
4 0 F 8 3CA1 JR N C , 4 0 9 3 , N E X T B I T 
4 0 F 2 B I T DONE 3 F CCF 
4 0 F 3 C 8 1 1 RL C 
4 0 F 5 3 0 9 C JR N C , 4 0 9 3 , N E X T B I T 
4 0 F 7 C 9 RET (RETURN 
4 0 F 8 BLOCKMOVE 2 R 8 4 4 8 L D H L , < R A M T O P > ; P u t a d d r e s s o - f RAMTOP i n HL 
4 0 F 8 0 1 0 0 0 0 L D B C , 0 8 0 0 
4 0 F E 0 9 ADD HL ,BC ; a d d r e s s f o r I N B V T E i n HL 
4 0 F F 2 2 8 0 4 0 LO < 4 0 8 D > , H L 
4 1 0 2 2 2 A B 4 0 LD < 4 0 R B ) , H L 
4 1 0 5 2 2 8 5 4 0 L D < 4 0 B 5 > , H L 
4 1 8 8 2 1 8 4 4 0 L D H L , 4 0 6 4 ) > T r a n * f e r p r o g r a m m e 
4 1 0 8 E O 5 B 0 4 4 8 L D DE ,<RAMTOP> I > < 4 0 8 4 t o 4 8 F 7 > 
4 1 0 F 0 1 7 4 8 8 L D B C , 0 0 7 4 > t o a b o ' - e RAMTOP 
4 1 1 2 E D 8 0 L O I R 
4 1 1 4 C D C 3 8 3 C A L L 0 3 C 3 , N F W 

U s e r s o f o l d S i n c l a i r ROMS n o t e t h e f o l l o « i n « c h a n g e s : 
4 8 8 4 - 4 0 8 6 C D 2 0 0 F 
4 O 9 E - 4 O A 0 C D 2 8 8 F 
4 0 O 1 - 4 0 O 3 C D 2 8 8 F 
4 0 D 6 - 4 0 O 8 C 0 2 8 8 F 

O r A l t e r n a t i v e l y , l o a d t h e m a c h i n e c o d e p r o g r a m m e a x d e s c r i b e d a b o v e , 
t h e n POKE 1 6 3 1 7 , 3 2 ; POKE 1 6 5 3 5 , 4 0 ; POKE 1 6 5 9 4 , 4 6 j POKE 1 6 5 9 9 , 4 0 
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BBS 
SPECIALISTS C. J . E. 

microcomputers 
VA T included whore applicable 

QUALITY DISK DRIVES 
Single drive 40 track single sided 1 * 100k. £180;'£225.00 
Dual drive 40 track single stfed 2 x 100k £365.00 
Dual drive 40 track doutte sided 2 > 200k £550.00 
Dual drive 80 track double sided 2 x 400k £799.25 

All drives are cased with own PSU (or reliability, 
and include connecting cables and utilities disk. 

Delivery £4.00 

SOFTWARE FOR THE BBC MICRO 
MISSILE CONTROL the first implementation on the 

8BC Micro of the popular arcade game. (32KI £5.00 
MAZE MAN an authentic version of the popular 

arcade game. (32K) £6.00 
BALLOONS a highly original game that soon becomes 

compulsive playing. (32KI £6.00 
DISASSEMBLER the memory dump routine includes 

a scrolling back in memory facility. (16K) £5.00 
MISSILE CONTROL. MAZE MAN & BALLOONS 

use the Keyboard or Joysticks for control 

30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book contains program listings, with explanations ft 
tips on using the 88 C Micro 

GAMES UTILITIES GRAPHICS & MUSIC 
Most programs will run on Model's A ft 8 

Edited by C.J. Evans, various Authors. 
A pan of cassettes with all the programs is available. 

BOOK £5.00 
BOOK & CASSETTE SET £9.00 

LEADS 
The SBC Micro comes without a cassoite lead 
7Pin Din to 2 x 3.5mm & 1 x 2.5mm minijacks . £4.00 
7Pin Din to Spin Oin ft 2,5mm mmijack T4.00 
7Pin Din to 7Pin Din £4.00 
7Pin Din PLUGS Two for £0.65 
6Pin Dm PLUGS Ifor RGB socket) Two for £0.65 
5Pm Dm PLUGS i360' for RS232I Two for £0.65 

RS423 TO RS423 (BBC Micro to BBC Micro) 
Two metre cable £4.00 Four metre cable £5.00 

TELEVISION/MONITOR LEADS 
full range available 

Phono plug to Co^ax with high quality cable 3 Metres £3 00 
BNC Plug to BNC Plug £3.10 
BNC Plug to Phono Plug 

(i.e. BBC Micro to ftediffusion TVRMI £2.20 

PRINTER CABLES 
BBC to 36 way Centronics Type connector £17.50 
BBC to25 way O Type (For use with RS232) £9.50 
BBC to 40 way edge connector (Centronics 7391 £20.00 
TORCH to36way Centronics Type connector £20.00 

BLANK C15/C30 COMPUTER CASSETTES 
Ten for C4.50 ANY MIX 

15 Way 0 Type Plug with Cover £2.75 
Computer graphics design pads 100 sheets £4.00 

BBC UPGRADE KITS 
RAM UPGRADE (100ns) £23.00 
KIT A Printer & I/O Port . . . £9.50 
KIT 8 Analogue Port . £8.00 
KIT C Serial I/O &RG8 £10.00 
KIT D Expansion Bus'Tube £8.00 
Full Upgrade kit £60.00 

All components full specification 

STAR DP8480 PRINTER 
FROM £250.00 INC VAT 

80 CPS : 80 96/132 COLS 
BID1RECTINAL LOGIC SEEKING 

TRACTOR WITH FRICTION FEED 
RS232 £217.39+ £32.61 VAT = £250.00 

High Res Graphics option to allow B8C Screen dumps 
£15.00/£20,00 

(24HR SECURICOR DELIVERY FOR PRINTERS f8.00> 

VAT included where applicable 
Sena SAE for full Price List of our large range of accessories. 

POSTAGE Add 50p per order or as stated 

C . J . E . 
m i r r n r n m n i i l o r c D o p t ,YC>' 26 H E N R Y AVE- R U S T I P 
I I I k C i U L U i i i p U i E F S W SUSSEX 8N16 2PA (09062) 6647 

RUSTINGTON. 

(3J33 S p e c t r u m H O / C O m 

GIANT ADVENTURE GAMES 
1 ) C O L O S S A L A D V E N T U R E : The classic mainframe game "Adventure' 
with alt the original treasures 4 creatures + 70 extra rooms. 
2 ) A D V E N T U R E Q U E S T : Through forest, desert, mountains, caves, water, 
lire, moorland and swamp on an epic quest vs Tyranny. 

3 ) D U N G E O N A D V E N T U R E : The vast dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 

Every Level 9 adventure has Over 200 individually described locations and is 
packed •fcith puzzles - a game can easily take months to complete. Only 
sophisticated compression techniques can squeeze so much in! Each game 
needs 32K and costs £9.90 

* CDH3O FORTH, FORTH TOOLKIT 
" r q FORTH" runs on 16K or 32K BBC Level 9 Computing are pleased to 
micros and costs £15. It: announce a new toolkit for 
* follows the FORTH-79 STANDARD "r q FORTH " on 32K BBC micros, 

a n d has fig-FORTH facilities: It costs only £10 and adds the follow-
* provides 260 FORTH words: ing facilities to FORTH: 
* is infinitely extensible; * a 6502 assembler, providing 
* has a full-screen editor; machine-code within FORTH; 
+ allows lull use of the M.O.S; * turtle graphics, giving you 
* permits use of all graphic modes. easy-to-use colour graphics; 

even 0 - 2 (just!); * decompiler routines, allowing the 
* provides recursion easily; versatile examination ol your 
* runs faster than BBC BASIC: compiled FORTH Programs; 
* needs no added hardware; * the full double-number set; 
* includes a 70 page technical * an example FORTH program: and 

manual and a summary card; demonstrations of graphics; 
* has hundreds of users. • other useful routines. 

A A / f A M I A steroids m/e.g £7.90 
I V W 1 • • G a l a x y I n v a d e r s m/e.g £5.90 

E x t e n s i o n B a s i c .... £15 /£30ROM M i s s i l e D e f e n c e m/e.g £7.90 
Adds 30 new keywords to BASIC Supe r Gu lp eb.g £4 90 
C o m p r e s s i o n A s s e m b l e r 2 £12 5 - g . i m e s c a s s e t t e misc £5.90 

Small Source + high speed {FULL RANGE IN CATALOGUE) 

ALL PRICES INCLUDE P 4 P AND VAT. All programs are in stock and will be sent within 
2 days of receipt. Please send order or SAE for catalogue, describing your micro, to: 

LEVEL 9 COMPUTING 
Dept Y , 229 Hugiwnden Road, High Wycombe. Bucks. HP 13 SPG 

P A S C A L F O R T H E 
Z X S P E C T R U M 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM. 
No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 and 100 (yes 100!) times faster than the equivalent 
programs written in ZX SPECTRUM BASIC. For example, a 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces a program 
which does the same thing in 0.6 seconds! 
NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
schools and universities. 
NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 
NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report — by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 
Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years 
you will find it to be powerful, flexible and very easy to use. 
To top it all, we are offering the package (which includes a 60 page 
manual), for a limited time, to 48K ZX SPECTRUM users at an 
INCREDIBLE price of only £25 inclusive. 
We also have a powerful assembler, disassembler and de-bugger 
package called DEV PAC. This includes a fast assembler that 
allows conditional assembly and has many assembler commands, 
a labelling disassembler and a de-bugger which is very easy to use 
and has single step facility. 
The package comes with a 40 page manual giving full details of the 
system. DEV PAC costs only £12.50 inclusive. 

Write for more details TOD A Y to: j g ^ f g j j ^ I 5 Q F T 
tO Hallam Moor 
Liden SWINDON 

LL SN3 6LS 
T e l . ( 0 7 9 3 ) 2 6 6 1 6 ( A n s w e r i n g m a c h i n e ) 
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ZX SPECTRUM 
G H O S T ' S 
R E V E N G E 
A t l a s t a m a z e - c h a s e r g a m e f o r t h e S p e c t r u m t h a t r i v a l s 
t h e a r c a d e o r i g i n a l . W r i t t e n i n s u p e r f a s t m a c h i n e c o d e a n d 
f e a t u r i n g s o m e o f t h e b e s t g r a p h i c s , c o l o u r s a n d s o u n d s 
f o r t h e s p e c t r u m . 
• J o y s t i c k o r k e y b o a r d o p e r a t i o n • R e a l i s t i c g o b b l e a c t i o n in 
a l l 4 d i r e c t i o n s • F o u r i n t e l l i g e n t g h o s t s t h a t w i l l c h a s e or 
r u n f r o m y o u • P u l s a t i n g p o w e r p i l ls t h a t c h a n g e t h e 
g h o s t s ' c o l o u r s • E a t t h e r u n n i n g g h o s t s f o r 4 0 0 , 8 0 0 , 
1 , 2 0 0 , 1 , 6 0 0 b o n u s p t s . • S k i l l l e v e l s e l e c t i o n e n a b l e s b o t h 
b e g i n n e r s a n d e x p e r t s t o p l a y • H a r d e r l e v e l s f e a t u r e 
i n v i s i b l e m a z e s • F u l l s o l i d e f f e c t s t i m e s a n d t o p s c o r e . 
DESPATCHED BY 1ST CLASS RETURN POST 

• Post coupon now to: MICROMANIA SOFTWARE 
j 14 Lower Hill Rd, Epsom, Surrey KT1A 8LT. 
J Please rush me 
J • copies of GHOST'S REVENGE at E5.95 
j I enclose Cheque/PO/cash for £ 
I Sorry no credit cards. 
I Name 
I Address. 

O N L Y £5.95 I N C L U D I N G 1 S T C L A S S 
P O S T & P A C K I N G m 

YC2_ 

T W O N O N - V I O L E N T G A M E S 
F O R T H E Y O U N G A T H E A R T 

B U N N Y ^ 1 A. 

© Automata U K . 1983 

B U N N Y plus C . I . Q . for any zx spectrum 

for both games 
on one cassette, 
inclusive pandp. 

AUTOMATA U.K. LTD. 
65a OSBORNE ROAD 

PORTSMOUTH 
HAMPSHIRE P05 3LR 

Tel 10705)735242 

S Elephant 
Software. 
P U Z Z L E S FOR T H I N K E R S 
O N Z X S P E C T R U M / O R I C 

V A N Q U I S H E R 4 8 K 
T h e t h i n k i n g p e r s o n s tra in se t . In th is bra in b a f f l e r , 
r e a r r a n g e if y o u c a n , t h e j u m b l e d le t ters o f t h e w o r d 
V A N Q U I S H E R via t r a c k s a n d s id ings. S c o r e b y t i m e a n d 
m o v e s £ 5 . 2 0 

P A R A G R A M 1 6 K 
C a n y o u r o t a t e t h e 16 le t ters a r o u n d in to their c o r r e c t o r d e r 
w i t h o u t g e t t i n g p e r p l e x e d . S c o r e b y m o v e s £ 4 . 9 5 

FREE POSTAGE B PACKING 

E L E P H A N T S O F T W A R E 
41 H a y m i l l R o a d , 

B u r n h a m , B e r k s SL1 6 N E 
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1 R E M S A T U R N L A N D E R 
2 R E M @ G . O U E N , H f t R C H 1 9 3 3 
3 G O T O 2 0 

1 0 F L O T S X , S Y ; P L O T 3 X . 5 Y + 1 : D 
R A W 3 , 0 : P L O T S X + 3 , 5 Y : P L O T S X f l 
, S Y + 2 : P L O T S X + 2 , S Y + £ 

1 1 R E T U R N 
2 € ? P A P E R O r B O R D E R 0 ; I N J ^ b : C 

L S ; O U E R 1 
2 1 P L O T 0 , 0 ; D R f l U 1 0 , 2 0 . D R R U 

9 , — I t s . D R f t U 3 , 6 : D R A W 1 4 , - 1 0 D R 
RW 6 , 4 

2 2 D R f l U j, —4-. D R R W 6 , 6 ; L -KHW 1 
4 , - 1 0 : D R A W 1 5 , 0 

2 4 D R R U 0 , 1 : D R R W - 1 6 , 0 : D R A W 
O U E R O , 1 6 , - 1 

2 6 D R A W 1 4 . , © : D R f l U 4- , - 4 - : D R A W 
1 8 , 8 : D f t f i l J 6 , - 2 : D R f l U 3 , 4 -

2 8 D R A W 1 0 , - 1 0 : D R f l U 1 0 , 6 ; D R A 
U 3 , 1 2 : D R f l U 1 0 , - 3 ; D R f l U 3 , 4 

3 0 D R f l U 1 6 , - 1 0 : D R A U 2 4 - . 1 4 - : D R 
AW 3 , - 1 0 . t > R A U 4 - , 2 . O R f i i j 3 , - 1 0 

3 2 D R A U 1 0 , - 4 -
, 3 5 R A N D O M I Z E ; F O R 3 = 1 T O R N D * 
1 0 0 : L E T L = U S R 3 2 3 0 0 ; N E X T S 

4 0 L E T R » = " f l e C D H S 
C D A B A D C B " 

, 1 9 2 , 2 2 4 . , 2 4 8 , 2 5 2 , 2 5 2 , 1 3 2 , 0 ; 
9 0 3 0 D A T A 0 , 1 , 1 S , 3 1 , 1 2 7 , 6 3 , 3 1 , 0 O, 224 - , 2 5 2 , 2 5 4 - , 254- , 2 4 - 8 , 2 4 - 0 , 0 

D A T A 0 , 0 , 0 , 3 , 1 5 , 3 1 , 6 3 , 6 1 , 0 

C D A B 
P g X N T A T 1 2 , 0 ; R $ ; A T 1 5 , 0 ; R $ 

R $ = R $ r i 5 T O )+R$X T O i t ) 7 
P R I N T A T 1 7 , 0 ; R * 

5 0 L E T R $ = " E F G K L M K L M E F 
H I 

4- , 0 ; R $ ; AT 8 
L E T 5 Y = 1 

G EFG KLM H I J HOP HOP U H I J NOP 
5 5 P R I N T I N K 5 ; A T 

0; R$ 6 0 LET S X = R N D * 1 0 0 + 7 S 
6 5 

3 1 L E T H U = 0 ; L E T UU=C 8 2 L E T 3 = 0 64- GO SUB 1 0 6 5 i f p o i n t i s x , s y - u . + p o i n t t s 
X + 1 , S Y - 1 ) + P O I N T ( S X + 2 , S Y - l . t = 3 T H EN GO TO 2 0 0 0 6 6 LET OSX =SX: L E T OSY=SY 6 7 L E T SX=SX+HU 6 3 L E T 3 Y = S Y - U U ; I F S Y > 1 G S T H E N L E T 6 9 L E T NSX =SX; LET N S Y = S Y : L E T SX=OSX: L E T SY=OSY "70 GO SUB 1 0 

7 1 L E T S X = N S X : L E T S Y = N 3 Y 7 2 L E T S =3 +1— ( I N K E Y $ < > " " ) 7B LET L r U S R 3 2 2 0 0 7 6 L E T H U = H U + . 2 5 * ( ( I N K E Y J = " 2 " RND SX < 2 5 0 AND H U < = 3 ) - < I N K E Y S = M 1 " AND SX > 2 AND H U > = - 3 ) > 
7 7 L E T U U = U V + - 2 5 - . S » f I N K E Y $ a " 0 

9 0 4 - 0 
0 , 0 , 2 4 - 8 , 2 5 4 - , 2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 , 0 
0 , 0 , 1 2 3 , 1 9 2 
9 0 5 0 D A T A 1 2 6 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 6 3 
, 1 5 , 0 , 2 4 7 , 1 5 , 2 5 5 , 2 5 5 , 2 5 5 .. 2 5 5 , 2 5 5 
, 2 5 5 , 2 2 4 - , 2 4 - 0 , B I N 1 0 1 1 0 0 0 0 , B I N 1 ® 
1 1 1 0 O 0 , B I N © 1 1 1 1 0 0 0 , D A T U M . 2 4 0 , 8 
9 0 6 0 D A T A 0 , 0 , 0 , 0 , 0 , 1 , 3 , 1 5 , 0 , 0 , 0 
, 0 , 1 2 7 , 2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 , 0 , 1 2 8 , 2 
2 4 - , 2 4 . 0 , 2 4 - S 
9 0 7 © D A T A B I N 0 0 1 1 0 1 1 1 , 1 1 1 , 1 1 1 , 5 
I N 0 0 1 1 0 1 1 1 , 3 1 , 3 , O . 0 . 2 5 1 , 2 4 7 , 2 3 9 
. 2 2 3 , 2 5 5 , 2 5 5 , 0 , 0 , 2 4 8 , 2 4 6 , 2 4 0 , 2 4 0 
128,0,0,0 

9 5 0 0 
A R ^ C 
S 5 Q 5 
9 S 1 0 
9 5 2 0 
9 5 2 5 

9 5 0 0 R E A D C l r ; C L E 

A 

A 

R E S T O R E 
I r 

R E A D A D D 
L E T A $ = " " 
I F A $ = " " T H E N R E A D A $ 
I F N " T H E N G O T O 9 5 0 S 
I F T H E N S T O P 

9 S 4 0 I F C O D E H S M l J > 6 4 T H E N L E T 
$ ( 1 ) = C H R $ ( C O D E A $ - l } - 7 ) 
O S 5 Q X F C O D E A * £ 2 ) > 6 4 T H E N L E T 
$ ( 2 ) = C H R $ ( C O D E A $ ( 2 ) - 7 ) 
9 5 6 0 P O K E A D D , 1 6 * C O D E R $ + C O D E A $ 
( 2 ? - 3 1 6 

y 6 7 0 L E T A D D = A D D + 1 
9 S S 0 L E T q $ = f l $ ( 3 T O I 
9 5 9 0 G O T O 9 5 2 0 
9 6 0 0 D R T f l 3 1 9 9 9 
9 6 1 0 D A T A 3 2 0 0 0 , " C 5 D 5 E 5 F 5 2 B 1 1 2 0 0 
0 0 S 0 3 C 5 2 3 7ECB172BF519F10620CB162 
B 1 0 F B 2 4 C 1 1 0 E C F 1 E 1 D 1 C 1 C 9 N " 
Q 6 2 0 D A T A 3 2 1 0 0 , " C 5 D 5 E 5 F 5 1 1 2 0 0 0 0 
6 0 S C S 2 6 1 9 7 E C B 1 F F 5 A 7 E D 5 2 2 3 F 1 0 6 2 0 C 
B 1 E 2 3 1 0 F B A 7 E D 5 2 2 4 C 1 1 0 E 6 F 1 E 1 D 1 C 1 C 
9 N " 
9 6 3 0 D A T A 3 2 2 0 0 . " 2 1 6 0 4 0 C D 0 0 7 D 2 1 A 
0 4 0 C D 0 S 7 D 2 1 0 Q 4 8 C D 6 4 7 D 2 1 2 0 4 8 C D 6 4 7 
D 2 1 3 0 4 8 C D 0 0 7 D 2 1 E 0 4 S C D 6 4 7 D 2 1 2 0 5 0 C 
D 0 0 7 D C 9 N " 
9 6 4 0 D A T A 3 2 3 0 0 , " 2 1 6 0 5 0 G D 6 4 7 D 2 1 8 
0 S 0 C D 6 4 7 D 2 1 A 0 S 0 C D 6 4 7 D C 9 N " 
9 7 0 0 D A T A 0 , " S " 

t t l ; " ' J E S T . U E 
" H O R . U E L = " ; 

7 8 I N P U T : P R I N T 
L = " ; I N T ( U U * 1 0 0 ) y l 0 0 
I N T ( H U * 1 0 0 3 y l 0 0 

3 0 I F P O I N T ( S X , 5 Y ) - J - P O I N T ( S X . 
S Y + 1 1 + P O I N T ( S X + l . S Y + l ) + P 0 1 N T ( S 
X + 1 , S Y + 2 ) + P O I N T ( 5 X + 2 . - & Y + 1 ) ^ P O I N 
T ( S X + 2 , S Y + 2 ) + P 0 I N T (£>X + 3 , SY.X + P O 
I N T C 5 X + 3 , 5 Y + 1 ) < > 0 T H E N G O T O 1 0 
00 

2 0 0 G O T O 6 4 
1 0 0 0 F O R F = 0 T O 3 0 ; O U E R ( F / 2 = I N 
T 1 P / 2 . 1 ; I N K 2 . P L O T S X , 5 Y : D R A 
U 3 , 2 
1 0 1 0 P L O T S X , S Y + 2 : D R A U 3 , - 2 
1 0 2 0 O U T 2 5 4 , 5 5 * ( P / 2 = I N T ( F / 2 ) 3 
1 0 3 0 N E X T F 
1 0 3 5 I N K 7 
1 0 4 - 0 O U T 2 5 4 , 0 
1 0 5 0 P R I N T O U E R 0 ; A T 1 0 
H 1 ; " G A M E O U E R " 
1 0 5 5 P R I N T T A B 1 1 ; " S C O P E = 
1 2 6 0 S T O P 
2 0 0 0 I F A B S 
GO TO 1 0 0 0 
2 0 1 0 F O R -X = 1 0 

- 1 , .X : N E X T X 
2 0 1 5 I N K 7 
2 0 2 0 P R I N T A T 
L L D O N E " 
2 0 3 0 P R I N T T A B 
3 9 9 3 S T O P 
8 9 9 9 P R I N T " P L E A S E 
T f l I S P O K E D " 
9 0 0 0 R E S T O R E 9 0 0 0 : F O R 
7 
9 0 1 0 R E A D D A T U M . 
D A T U M : N E X T U 
9 0 2 0 D A T A 0 , 1 5 , 3 1 

HU > - 2 5 O R SY 
T C 5 0 S T E P 

1 0 , 1 2 ; F L A S 

1 1 ; " S C O P E = 

W A I T 

P O K E U S R 

; l , 6< 
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SATURN LANDER 
Landing on the surface of 
the planet Saturn from an 
equatorial orbit is not 
an easy number. Garry 
Owen's 16K Spectrum 

program will help you 
run rings round space 

pilots who boast 
about working in 

the asteriod belt. 

You ARE IN command of the first manned 
mission to Saturn. Your object is to land on 
the planet's surface but to get there you have 
to navigate through the rocks which make up 
Saturn's rings whilst compensating for the 
strong gravity. 

The program, for a 16K Spectrum, is 
mainly Basic but four machine-code routines 
are used. The routine at 32000-32024 scrolls 
one line right to left by one pixel and the 
routine at 32100-32139 scrolls one line left to 
right by one pixel. 

Each of these needs the address of the first 
byte of the top row of the line to be scrolled 
supplied to it in the hi register to work. 

The routine at 32200-32242 calls the two 
scroll routines and provides the corrcct 
addresses. This moves the rocks. The routine 
at 32300-32318 positions the landscape so that 
the landing pad is a random number of pixels 
from the edge of the screen. 

The data for the machine-code routines is 
held in Data statements, in hexadecimal, in 
lines 9610-9640 and Poked into memory by 
lines 9500-9590 after RAMtop has been 
lowered to 31999 — lines 9500 and 9600. 

The data for the user-defined graphics — 
lines 9020-9070 — is Poked into place by lines 
9000 and 9010. Note that the capital letters in 
lines 40 and 50 are the graphics characters on 

Type in the program as shown and before 
attempting to Run it, Save it so that it auto-
runs from line 8999 on Loading, that is 

S A V E " S A T U R N " L I N E 8999 
This ensures that all the data is set up before 
the program is Run. Verify it, New the 
program and reload. You should get the 
message 

PLEASE W A I T W H I L E D A T A IS POKED 
The program is now ready to run. 
The controls are: 

1 to accelerate to the left 
2 to accelerate to the right 
0 to accelerate upwards 

Note that if you are already moving in the 
opposite direction to that which you want to 
go, you will slow down first. Watch the 
velocity readings at the bottom of the screen. 

The remaining program structure is as 
follows: 

10-11 draw lander 
20-35 draw landscape and move it 
40-55 prints rocks on screen 
60-62 initialise variables 
64-200 main program 
1000-1060 crash routine 
2000-2030 successful landing routine 

The variables used are SX and SY which 
give the co-ordinatcs of the lander, and IIV 
and VV — horizontal and vertical velocities.• 
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BEGll 
T h e a s s a u l t o n y o u r 
senses h a s b e g u n / 
w i t h a g r e a t < 
choice o f g a m e s > 
t h a t h a v e b e e n j 
c r e a t e d t o g i v e 1 
y o u a r e a l 
c h a l l e n g e ! 

..the name 
of the game 





u 
v : 

> 





W h e n you boy Imag ine So f tware you buy it for life. If a n 
I m a g i n e S o f t w a r e product EVER fails to l o a d first t ime 
simply return it to Imagine for a n instont f ree rep lacement . 
A l l o r d e r s d e s p a t c h e d b y f i r s t c l a s s p o s t w i t h i n 
2 4 h o u r s o f r e c e i p t . S u b j e c t t o s t o c k a v a i l a b i l i t y . 
W h y not put a first c lass s t a m p o n your e n v e l o p e a n d y o u wi l 
r e c e i v e y o u r o r d e r w i th in 3 d a y s of post ing. A v a i l a b l e f r o m 
W . H . Smiths, Boots, Laskys a n d a l l g o o d s o f t w a r e out lets . 

/ 

E 
D e a l e r s h i p enqu i r i es contact : M a r k Butler Imagine Software, Masons Buildings, Exchange Street East, Liverpol 



. ^ y 

S T ^ xA # ^ -cP 

. . • • • U t v ^ - r v j .;v . •••--•v. 

^ o s f coupon now to Imagine Software, Masons Buildings, 
• Exchange Street East, Liverpool, Merseyside L2 3PN. 
B Please rush m e copies of (tick box) 
| • Arcadia Q Schizoids 

• Ah Diddums 
\ l 

• Arcadia Q Wacky Waiters 

• Co lcho Snafcha 
• M o l a r M a u l • Frantic 

1 (for ony ZX Spectrum) (for a n y C o m m o d o r e V I C - 2 0 ) 
| Please debi t my Access /Barc laycord (delete as necessary) 

•

C a r d 
N u m b e r 

| I enclose C h e q u e / P O for C . 

_ N o m e 

I 
A d d r e s s . 

VC3 I 

SUPERFAST CREDTTCARD SALES LINE 

>1, Merseyside L2 3PN. 



A DESTROYER LURKS on a storm-tossed sea, 
lying in wait for passing submarines — the 
object, of course, being to destroy one. This 
game has been written in machine code, and 
uses imaginative display. 

The first and most obvious benefit accruing 
from the use of machine code is that of speed 
of execution. Basic is a general-purpose, high-
level language designed to cope with an 
infinite variety of programming needs. A 
machine-code programmer, on the other hand, 
can confinc his attention to the particular 
needs of the moment. The result is that a lot of 
time-consuming classification of tasks, of 
fetching and carrying can be avoided. A Basic 
program is ultimately performed as a machine-
code sequence of course, but an awful amount 
of sorting and organising must be carried out 
by the interpreter during its execution. 

A second, and directly-related advantage to 
be gained from writing in code is that of 
compactness. This factor is of overriding 
importance when programming the unex-
panded ZX-81, for the simple reason thai the 
machine can arrogate to itself nearly all of the 
available RAM. Of 1024 bytes of user 
memory, about 125 are occupied by system 
variables; a further 700-odd by a 22-line 
display, and a smallish, variable number by 
slacks and marker bytes. You will not need a 
calculator to work out that very little is left 
over for controlling that power station. 

Sinclair sidestepped the problem of the 
insatiable demands of screen RAM by 
arranging that display RAM only be allocated 
as it was demanded, a CLS reducing this 
allocation to a minimum of 25 cnd-of-linc 
markers. Basic being rather wasteful of 
memory, programmers in that language for 

the IK machine are forced to make constant 
use of this facility to contract the display file. 

The technique is this: to clear the screen 
each program cycle and reprint the display, in 
order that unused but opened display lines 
should not accumulate an overhead of wasted 
RAM. Economy results, but unfortunately 
with a fairly paralysing strobe-effect. In 
machine code, a sufficiency of display RAM 
can be permanently opened, and the display 
given a feel of continuity and fluidity. Natur-
ally, if enough memory were to hand, and a 
fast interpreter, then the pros and cons would 
need to be reargued. 

For the current program, a decimal dump is 
provided in figure 1, disassembled in figure 
2. It will be noted that some use of Sinclair's 
ROM has been made. 

The first address shown in the dump is 
16514, indicating that the code is to be stored 
in a Rem statement occupying the first Basic 
line of the program. Therefore, type: 

1 REM 110 C H A R A C T E R S . . . 
whichever you like. 

Having done this, type 
PRINT PEEK 16511 

the result should be 112. If it is not, then edit 
line 1 and delete or add characters as appro-
priate. Once line 1 is correct, edit it twice, 
changing the line number to 2 and 3 respect-
ively. You should now have three Rem state-
ments each containing 110 characters. Now 
type: 

POKE 16511,88 
POKE 16512,1 

and in effect, a single Rem statement having 
342 characters remains. The stage is now set 
for entering the machine code. T o prevent an 
unbreakable listing loop occurring after the 

code has been entered, the two first characters 
Poked will be Newlines, or end-of-line 
markers. This has the effect that the default 
list line will always be line one. However, to 
list subsequent lines, simply type List 2. 
Remember to delete the loader when entering 
has been completed. 

Typing in the code using the loader of figure 
4 should not take more than about 10 or 15 
minutes, forbidding though the dissassembly 
looks. As bytes are entered, the format of 
figure 1 is reproduced on the scrccn to allow 
straightforward checking of each entry as it is 
made. 

Figure 3 lists the massive Basic part of the 
program. Do not be tempted to add frills; they 
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Figure 7. 

1&S14 118 118 42 12 6 4 
1GG19 2 2 9 17 7 0 2S 
16US4 34 14 64 6 84 
16529 175 2 1 5 1 6 2 5 3 6 
1653d. 32 62 10 2 1 5 16 
16539 2 5 3 1 0 1 175 
1654.4 2 1 5 11 120 177 32 
1654.9 2 4 9 2 2 5 30 51 2 5 
16554 34 60 64 2 0 5 135 
l&SSO ftS 82 2 5 5 SO 70 
16564. 64 42 123 64 3 5 
16569 34 123 64 126 33 
1657* 70 64 S2 35 230 
16573 7 60 60 50 82 
16564 64 198 7 119 71 
16539 14 2 6 2 0 5 2 4 5 3 
16594 42 14 64 34 64 
16599 64 2 2 0 0 0 
lb&Ul 42 B4 84 2 2 9 6 
166B9 5 113 3 5 16 2 5 2 
16614 2 2 5 4 3 34 84 64 16619 128 254 118 40 197 
16634 e 5 5 4 131 3 5 
16629 16 2 S 1 4 3 4 3 4 3 
16634- 5 4 1 7 4 5 8 5 2 6 4 
1 6 6 3 9 2 3 0 3 8 79 6 3 
1 6 6 4 4 2 0 5 2 4 5 8 42 14 
1 6 6 4 9 6 4 2 2 0 128 254 
16654 10 62 1 0 3 2 1 
1 6 6 5 9 8 1 119 6 2 197 
1 6 6 6 4 4 a 8 0 64 5 3 37 
1 6 E 6 9 8 4 2 5 4 247 32 12 
1 6 6 7 4 4 3 1 2 8 254 1 1 3 40 16679 2 9 34 CP 64 2 0 5 
1 6 6 8 4 1 3 5 8 5 254 2 3 9 32 
16&BO 1 7 3 5 2 2 9 3 0 7 
1 6 6 9 4 2 5 126 2 5 4 118 2 2 5 
1 6 6 9 9 4 0 9 3 4 80 64 
1 6 7 0 4 2 0 5 1 3 5 8 5 193 16 
1 6 7 0 9 2 0 9 24 2 24 146 
1UV14 237 7t» 86 6 4 42 
1 6 7 1 9 6 8 6 4 2 0 J 6 5 32 
1 0 7 2 4 1 8 4 2 60 64 30 
1 6 7 2 0 3 6 2 5 SO 3 7 84 
1 6 7 3 4 2 5 4 253 3 2 2 1 12 
1 6 7 3 9 s e 6 2 64 7 1 114 
1 6 7 4 4 3 0 3 3 2 5 1 6 3 
1 6 7 4 9 12 2 4 7 126 254 
1 6 7 6 4 1 7 4 5 4 52 4 0 80 
1 6 7 5 9 2 3 7 67 66 64 34 
1 6 7 6 4 6 8 6 4 6 60 13 
16769 32 2 3 3 16 2S1 24 
1 8 7 7 4 3.93 1 116 7 30 
1 6 7 7 9 3 3 4 2 6 0 64 2 2 9 
1676* 2 2 9 4 3 126 1 3 5 4 0 
1 6 7 6 9 S 1 1 4 167 2 3 7 82 
16794 1 1 4 2 2 5 82 1 2 8 119 
1 6 7 9 9 3 5 1 6 252 1 2 6 1SS 
1 6 8 0 4 4 0 1 1 1 4 2 2 5 187 
1 6 6 0 9 2 3 7 82 54 1 3 5 35 
1681*. 54 1 3 0 3 5 1 1 4 2 0 1 
1 6 8 1 9 1 23 5 2 42 64 
1 6 8 2 4 6 4 4 3 1 1 3 3 5 54 
1BB29 3 9 3 5 1 1 2 3 5 112 
1 6 8 3 4 3 5 5 4 SO 35 113 
1 6 8 3 9 1 0 0 2 0 5 2 4 5 
16844 S 2 3 7 7 6 70 64 
1 6 8 4 9 6 0 2 0 1 

will almost certainly lead to an out of memory 
report. 

Keyboard decoding has been arranged to 
suit the destroyer skipper wearing regulation 
Arctic-issue mittens: any key 1 through 5 will 
move the ship left, while any key 6 to 0 will 
move it to the right. Pressing F releases a 
depth charge. As normal, these devices are set 
to trigger at the supposed depth of the sub-
marine. This particular destroyer has excellent 
sonar; its charges always go off at the approp-
riate depth. They must, however, drop into 
the conning tower to produce the desired 
effect. T o alter the speed at which events take 
place, try Poking different values into address 
16767. 

Figure 2. 
U PORT HUNT DISSASSEMSLV 
I N I T S C R W 

ZEROHCC 

PRTRCC 

BLHWKLNS 

I N I T S H I P 

n c u s u b 

P R T S U B 

U R U E S 

H O U E S H I P 
O C T I O N ? 

L D HL , 
tDISPLRV F I L t ) 
PU&H HL 
u p d e , 7 
ODD Ht_ , 
LD ( D F C O , MI-
LD B , & 4 -
XOR A 
RST 1 0 H 
D J N Z z e f t c f t c c 
LD B , < t 
LD A , C O D E 
R S T 1CH 
D J N Z PRTRCC-" 
1_D B C , 2 S 6 
XOR A 
R S T 1 0 H 
DEC BC 
l d r , b 
OR C 
J R N 2 , B L f l W K L N 5 
P O P HL 
LD E , S 1 
ODD H L , D E 
LD ( S H I P R D . * , H L 
CALL P R T S H I P 
LD 
LD ( S U B C O U N T ) , A 
LD HL , (RAND) 
I N C HL 
LD ( RANDJ , H L 
LD A, t HL) 
LD H L , S U B C O U N T 
I N C (HL) 
I N C HL 
RND 7 
I N C A 
I N C R 
L D ( S U B L I N E ) , A 
ADD 7 
L D ( H L ) , A 
LD B , R 
LD C , 2 6 
CRLL P R T P O S 
LD H L , ( D F C C ) 
LD ( S U B R D ) , H L 
LD H L , ( S U B A D ) 
P U S H HL 
LD B , 5 
LD (HL) , C 
I N C HL 
D J N Z - 4 . 
P O P HL 
DEC HL 
L D ( S U B R D ) , H L 
LD R , ( H L ) 
C P N E U L I N E 
J R Z N E U S U B 
LD B , S 
L D ( H L ) , C O D E " W 
I N C HL 
D J N Z - S 
DEC HL 
D E C HL 
DEC HL 
LD (HL) , CODE "H" 
LD R , ( F R A M E S ) 
RND 3 0 
LD C , A 
LD B , B 
CRLL P R T P O S 
LD HL , f D F C C ) 
LD 
LD R , ( H L ) 
C P 
LD R , CODE 
J R Z , 1 
DEC FL 
L D ( H L ) , A 
LD S , 2 
P U S H BC 
LD H L , ( S H I P A D ) 
LD R , ( L R S T - K ) 

L E F T ? 

R I G H T t 

JUMP 
DCHflBGE 

DCHRRGE? 

BLANKDC 

P R T D C 

STODC 

DELAY 
LOOP 

P R T S H I P 

CP 2 4 - 7 
J R N Z , R I G H T ? 
DEC HL 
LD A , i H L ) 
CP N E U L I N E 
J R Z , D C H R R G E 
L D ( S H I P A D > , H L 
CRLL P R T S H X P 
CP 2 3 9 
J R N Z , D C H R R G E 
INC HL 
P U S H HL 
LC> E , 7 
A D D HL,C£ 
LD A / (HL > 
CP NEULINE 
POP HL 
JR Z , D C H A R G E 
L D ( S H I P A D J HL 
CALL P R T S H I P 
P O P BC 
D J N Z A C T I O N ? 
J R DCHRRGE 
J P P R T S U B 
LD B C , ( D C I N D ) 
LD H L , ( D C A D ) 
B I T 0 , C ? 
J R N Z , B L A N K D C 
LD H L , ( S H I P A D ) 
LD E , 3 6 
ADD H L , D E 
LD A , ( L A S T - K ) 
CP 2 5 3 
J R N Z , S T O D C 
I N C C 
LD A , ( S U B L I N E ) 
LD B , A 
L D ( H L ) , D 
LD E , 3 3 
RDD H L , D E 
D J N Z P R T D C 
I N C C 
J R S T O D C 
LD A , ( H L ) 
CP C O N N I N G T O U E R 
L D ( H L ) , C O D E " O " 
JR Z,EXn 
L D ( D C I N D ) , B C 
L D I D C A O ) , H L 
LD B , H R I N C O U N T 
DEC C 
J R N Z , L O O P 
D J N Z L O O P 
J R J U H P 
LD B C , N E U L I N E 
/ S h I P L E N 
LD E , L I N E I N C 
LD H L , ( S H I P A D ) 
P U S H HL 
P U S H HL 
DEC HL 
LD A , f H L A 
CP C 
J R Z , S 
L D ( H L ) , D 
AND A 
S B C H L , D E 
L D ( H L ) , D 
P O P HL 
LD R , C O D E " • " 
L D ( H L ) , R 
I N C HL 
D J N Z PRTBLK 
LD A , ( H L ) 
CP C 
J R Z , 1 
LD (HLJ , D 
P O P HL 
S B C H L , D E 
LD ( H L ) , " T " 
I N C HL _ 
LD ( H L ) , "fc" 
I N C HL 
LD ( H L ) , D 
RET 
LD B C , * s O 
L D H L , ( S U B A D ) 
DEC HL 
LD ( H L ) , 
I N C HL 
L D ( H L ) , " B " 
I N C HL 
LD ( H L ) , " O " 
I N C HL 
LD ( H L ) , " O " 
I N C HL 
LD ( H L ) , " M " 
I N C HL 
L D ( H L ) , " * " 
LD B C , 0 
CRLL P R T P O S 
LD B C , ( S U B C O U N T ) 
LD B , 0 
RET 

Figure 3. 
BRSIC PROGRAMME 
10 PRINT USR 1BS1&; 

S U B S E S C A P E D " 
I S I N P U T flt 
2 0 R U N 

Figure 4. 
L O R D E R R O U T I N E 
10 FOR Nat TO 338 STEP 5 
I S SCROLL 
2 0 PRINT 1 6 5 1 3 + N , 
25 FOR K«0 TO * 
3 0 INPUT I 
35 POKE A&5134-N+K, I 
4 0 P R I N T THD ( T t K * 5 J ; i ; 
45 IF N+KT338 THEN STOP 
50 NEXT K 
55 PRINT 
60 NEXT N 

PRTBLK 

E X I T 

/ 
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J. h. GREVE 
T E R P R t S E S LTD 

... is a n e w c o m p a n y , f rom J.K. G r e y e , set up 
^ spec i f i ca l ly to br ing you H igh Q u a l i t y / L o w 

C o s t g a m e s for your S inc la i r Z X C o m p u t e r s . 

T H E 

AtKCAOiAti 
4 Gomes plus Menu * 

f o r t h ^ t t 6 / 4 8 k 
S I N C L A I R Z « P E C T R U M 

only £4.95 incl. 

Invasion • Kamikpze 
Minefield • UFO 

Games a s ^ ^ d x j s e w h e r e lor £5 + .each^ 
wf t j rpay i W e l 5 r t ^ | F , 

r ^ -a l l f 0 0 j r t f » r 4 t T ? ^ r ^ 0 f one** 

The ARCADIAN Includes games to suit all ages, from 5 to 105 

INVASION: Our version of the Classic Arcade Game, surely one of the bast 
around. Includes Full Colour High Res. Graphics. Sound and It's Incredibly 
fast at the end. 
KAMIKAZE: If you like Scramble, you'll love this. 16 levels (long ones at 
that), ot tortuously twisting caverns. Missiles. Starmines iwhlch move In 
between games, so It's never the same next time around). Bases. Fuel 
Dumps (watch you don't run out of fuel!), and two speeds (difficult and 
impossible). Definitely a game for those amongst you with a suicidal 
tendency, when playing games, because you can score oven when you 
crash! (If you can make it past level 8. write and lot us know, cause that's 
as far as we've managedl). 
MINEFIELD: A totally new game, in which you have to lay mines in a 
forest. Sounds simple doesn't It? But, once you start, you can't stop and 
there lies the rub (or to be more exact the explosion!). Guaranteed to get 
yourflngers in a twist! 
UFO. Dodge the Asteroids, blast (he Alien Cralt and work off your 
aggressive Instincts on the keyboard. Gels progressively more difficult 
the longer you last! 

All Of these lor only C4.95, can you atlord to miss out on this one! 

ZX81 GAMESTAPES as previously sold by J.K.Greye Software ltd, 
0 AM EST APE H« 1K only C3-> 5 
tO Games Incl. ASTEROIOS. UFO. CODE. BOMBER. GUILLOTINE. KAUEOESCOPE, ere PROBABLY THE BEST VALUE 1k TAPE AVAILABLE. 
W e ' v e a o n o in I k . g a m e s w h i c h s o m e of Our c o m p e t i t o r * requ i re 
16k t o d o l 

GAMESTAPE 2 for 15K . . on ly C3.95 
• S T A R F I G H T E R S ' j p e r b m a c h ne c o c e S p a c e 8*111* . Se t 

a g a i n s t a b a c k g r o u n d o l t w i n k l i n g l l a u . w i t h s t u n n i n g 
e x p l o s i o n s — i l y o u c a n nit t h e e n e m y I 
PYRAMID C a n y o u m o v e the P y e m i a ? W a k e a m i s t a k e a n d It w i l l 
c o l l a p s e ! A t n i i k e r s g a m e . 
A R T I S T T h e u l l i m a t e G r a p h i c D e s i g n e r * a id . B D i r e c t i o n s . "0 
M e m o r i e s , S A V E . C O P Y . R U B O U T . C L S , e tc . 

GAMESTAPE 3 lor 16K _ only C4.9S level Hy 
• C A T A C O M B S A M u l t i l e v e l G r a p h i c * A d v e n t u r e E a c h 

c a n c o n t a i n up to 9 R o o m s . 8 P a s s a g e s . 7 M o n s t e r s , c o o d . G o l d . 
T i a p s , P h a n t o m * . a n Ex i t n o i h e n e x t levaO. a n d the re 's a n 
ln!i n i l * n « mt>er of l ev * I * . 
N O T E .. .Th is is N O T o t « o f t h e n e c e s s a r i l y l i m i t e d t e x l 
A d v e n i u i e s a s s o l d e i i e w h e r o 'An excef'eur ten cure game fthiah villi keep you afflutecf I or hours'... COMPUTERS & VIDEO GAMES 

Send your order to: J.K.GREYE ENTERPRISES LTD. 18 Part< St. Bath BA1 ZTE 
Please tick boxes ol required tapes. 
T h e A R C A D I A N a t £ 4 . 9 5 C H 
G A M E S T A P E 1 a t £ 3 . 9 5 CZ) 
G A M E S T A P E 2 a t £ 3 . 9 5 C3 
G A M E S T A P E 3 a t £ 4 , 9 5 E Z I 

All Software sold subject to the 
condition that Hiring, Lending, 
Unauinorlsed Copying or Resale 
Is Strictly Prohibited 

N a m e 
A d d r e s s 

P o s t c o d e : 
I e n c l o s e a c h e q u e / P . O . for £ 

made payable to J.K. GREYE ENTERPRISES LTD. 

^ ^ TRADE & EXPORT ENQUIRIES WELCOME 
PROGRAMMERS! O o y o u t h i n k y o u t a n w r i t e or I i an l ( j a m o J 

S o f t w a r e for t h e s p e c t r u m ? II s o . c o n t a c t us a n d w e ' l l m a r k e t 
it lor y o u if y o u d o n ' t I h i n k y o u r g a i i e s a r e I h e D e s l a r o u n d , 

t ry t h e o t h e r S o f t w a r e H o u s e s , b e c a u s e w e w i l i q n l y s a i l t h e b e s t ! 

II you prefer to sot bttore buying, our rtrfe ot Gimestapes 
ir» slocktd by W H Smith, John Mwjits a n d g o o d cortpultr 

stores Hihonw.de 

SINCLAIR omens 
R£AD THIS FROM I 

you've p'oemwy heard ascot MACHINE CODED PROGRAMS a«d tnougm 10 wrjti HOW can they help me?" 
W e : ! n o w y o u can f ind out a n d taste the very real d f f e r e n c e By purchasing Our latest M A C H I N E C O O E D 

programs. These emulate features or cne mos; modern professional computers 112 years w r u n g machine 
cooed p r o g r j m s to' IBM, K X U M I V A C a n d Smcutr means w r k n o w w h j : w e ' r e t a x i n g about! 

Just read trie specification a n d you' l l see w h a t w e m e a n 

MACHINE CODE TEST TOOL 
the urtunjite professional tutor and de-tiug program, we wrote this to help us write oiy own programs 

• T e r r a i d dsp/ay machine code aist/uctions as they're written 
• IDEAL for Ootn the novice and the eipert 
• F U L L Y docu-penced w i t h a 32 page tutor j 
• K E X i P I C l M A L conversion as standard • CHARACTER GENERATOR - ot unoe (.evat* quality Supplied free with the Spectrum vervon 

A v a ' M X t for the I W ZXB; a n d I6. '*B< Spet t fum 

SPECTRUM CHESS Dare you tace The Turk 
Tne original Turk was an etgnceerm century automaton, a Ufwoe mecnanca f̂ ure respfenderx in Turkish costume and seated behind a wooden caexnet on wr«n a chess board and pieces wrre placed OCP n o w offer y o u the t w e n t i e t h century equivalent o f tf\at Turk — a cnesvp<aying computer p rogram 

T h e T u r k c h a l l e n g e s y o u t o a g a m * o f c h e n i 

M A N Y OPTIONS IKCLUOIi 
• t> LEVELS O f difficulty 
• DEMONSTRATION MODE 
• BOARD EDITOR • GAMES PfflVTOLlT FACILITY 
• BUT2 CHESS AGAINST THE CLOCK 
• TWO PLAYER MODE • UNWESHEO GAMES CAN BE STOSEO 
• RECOMMENCED MOVE 
F U L L I N S T R U C T I O N S P R O V I D E D 

ADDRESS MANAGER 
W o r k s o n the a n d 4SK Spectrum, m 4S< .5 wv I Kore. Me, se lea anc retrieve Over < 0 0 f j (addresses [over 
I S 0 0 mcivdu . i i nairies|, D y r » m < M e m o r y M a n a g e m e n t a n d c o m p r e s i o n teehnioues makes all t h i poss bir 
a n d there's a lot more 
• P U L L S C R E I N I N P U T a n d eorTING — see .1 as a pj ige as .t happens w i t h n jer t . delete a n d TAB 

C o m m a n d s 
• M U L T I P L E I N D E X I N G — i w a y user-defined m d e i e n a b t n y o j t o de f r -e . catalogue, select a n d print 

entries as needed, [essentia' tor tnc more soprvs<a ted a p p t c a n o n j f 
• I N S T A N T R E S P O N S E — yet . chit p rogram .s v r r y very fast 
• S U P E R F R I E N D L Y — crashproof . r « r e m e i y easy to u i r a n d efficient in a w a y that BASIC can never tse 
MANY USIS 
• AT HOME — {nor ing addreises. pr int ing out Xtjj Card : sti etc ] 
• AT WORK — for mail-order w o r k , internal te lephone C rectory. Customers into types, areas, m e 

yew Choose 
• CLUBS — pnnt-out members lot, sort e f f e r e n t categories etc 

MACHIHE CODE.JT MAk£$ Alt WE VlffERENCE, 
Post order t o O i f o r d Computer P u t w w i g U O . P O 8o« Oxford 
PSeaie rush mr A d d r r a M a n a g e r E 8 9 S each . 'SpKtrum o r t y 

O w a T h e T u r k at EB.9S eacn Spectron o m y 
M a c h i n e C o d e T e s t T o o l at 1 9 95 each 

Tick Son for edition requred - "£X81 - Spearum 
Se-vl cheque, posia) order or ACCESS No. to aoove address O r telephone order w * h ACCESS NO to 
|07S3[ ( 

N A V E 

A D O « S S 

POSTCODE 
Avai tade from mos: Branches of W H W I T M j m d other rcullers 

OCP 

THE PROFESSIONAL APPROACH TO 

S P E C T R U M 
SOFTWARE 

W e are a w e l l establ ished s o f t w a r e 
c o m p a n y expand ing into the f ield of 

Personal C o m p u t i n g . 

E N H A N C E Y O U R B A S I C 
Now available BASIC toolkit includes: 

• A d d l o g i c a l a r i t h m e t i c f u n c t i o n s 
( A N D , N O T , O R , X O R ) 

• L i s t a l l B A S I C v a r i a b l e s a n d a r r a y s 
• S p e e d u p y o u r g a m e s w i t h o u r f a s t 

s c r e e n o u t p u t . 
• R e n u m b e r y o u r p r o g r a m 

( i n c l u d i n g G O T O a n d G O S U B ) 
• A l l r o u t i n e s i n m a c h i n e c o d e 
• E a s i l y c a l l e d f r o m B A S I C 
• F u l l y d o c u m e n t e d 
• R u n s o n 1 6 K a n d ASK S P E C T R U M 

£ 9 . 9 5 inc VAT ( + £1 p. & p.) 
To order or to obtain details of our other products contact: 

M a l v a L t d . 
R E A L T I M E S O F T W A R E S P E C I A L I S T S 

70 MHCHURCH DR. 
WQUHGN 
NOTTINGHAM 
NOB 2Rk 
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OPERATING 
J * SYSTEM 

The Breakout program. 
1GNERR0R RUN 

10*TV235 ,0 
ZZnCDE7 
30 PROCSETUP 
40PROCCOURT 
30CRLLPIP 
£0PRINTTRB<24,0>; 1S5SJ ' IF?BC<34 AND?BY<21 GOTO30 
70TIME»0 ;REPEAT SOUND S. 1 2 , - 8 , TIME. 5 ' UNTIL TIME>200 
S a S Q U H D t l 1 , - 1 3 , 0 / 5 IF ?BC«3« ?XV»?XV *C2*f tND<25-3>•7YV-233'GOTO40 
90?YV-B-fiBS< ?YV > : BL5£»BLV,-1 . PRINTTABt 3 7 , 0 >j BLX 

103 IF BL's. >0 ,XV«RBS< ?XV> i COTO50 
119 IF !S*>HI_SCORE HI_SCORE-!35i 
120PRINTTAB<3,16>CHR«133"HIT 'G'-ANOTHER GAME 0R"CHR»131 J TFIB< 2 , 1 7 >CHR«i34" * ES 

CAPE'-START FROM BEGINNING"CHR<131J 
130IF NOT INKEY<-84 > GOTO 130 
14@?XV=< 2*RND< 2 5 -3 > > ?YV«235 • ?US-1 • BL^-BALLS* ! < S's. >-0> GOTO40 
150DEF PftOCCOURT i LOCAL IV., jy. 
155CLS 
160 IF ?WS<11 AND ?BC«34 ?MS»7WS+2 
170CLS'PRINT FOR t5S»0 TO 22 PRINTCHR»132=NEXT 
1SOPRINTTABC1,1>STRINCS< 38,CHR»112 > 
190 
200FORIV.-2 T023 : PRINTTRBC 1 , V / . >CHR«181; TAB< 38/ IX >CHRS234j 'NEXT 
£10FORIk»?US+2 TO ?WS+?•PRINTTAB< 2 , I > S T R I 3 6 / C H R * 1 2 4 ) - NEXT 
226F0RIS:" ! TO ?WS +1 PRINTTRBC 0 , VA >CHR*131 • NEXT 
230RESTORE1 FOR 1 ^ - 1 TO 6>RERDJ's1 PRINTCHRSJ5i NEXT 
240REPEAT'PRINTCHR«151> UNTIL VPOS-23 
250 D A T A 1 4 7 , 1 3 0 , 1 4 6 , 1 4 9 , 1 4 5 / 1 4 8 
268T5i®RND< 13 >+2 
£70?BC°0•?BP*19 : ?P8«39 ; ?DB"1 1 PRINTTRB<19,21»CHR»42;STRINC»C?BL-1,CHR»47>;CHR» 

37 
280?BX=T5i ?LX«T5; ?BY«2e ?LY«20 ->PX-TV.*2• ^PV-60 • ?DX-0 • ?DY»0. PRINTTRBC T5:, 20 >CHR« 

33 
290PRINTTABC1,0 )CHR»13 l j u HI_Sco r« ' " ,CWW133>HI_SCORE>TRB(16 ,0 )CHR*133 ) "Sco r« ' " 

j CHR*134.. ! S'/.i TABC 2 9 , 0 >• CHR®130, " 8 * l t » : " ; CHR0131; &L'/, 
300REPEAT UNTIL INKEY<-99> 
310ENDPROC 
320DEF PROCSETUP 
330OS«ORO-S,FFF1 .OSWRCH=tFFEE '0SBYTE«t.FFF4 
3 4 0 V D U 2 3 , 8 2 0 £ ; 0 , 0 J 0 , 
330D1M COT 3 , T 1 0 , T 2 0 , T 3 0 , T 4 0 ,BX 0,BY 0,PX 0•PY 0 ,XV 0,YV 0 ,BP 0 ,PB 0 , B L 0 , 

(listing continued on page 83) 

Chris Melville's last two 
articles delved into the 
BBC operating system — 
now you can break out. 
THF. PROGRAM published here is a Basic-
driven assembly language program to play 
either Breakout or Breakthrough. It uses pixel 
graphics in Mode 7 so that it should run on a 
model A if you miss out all the comments and 
put multiple assembler statements per line. 
Using pixels in mode 7 needs some fiddling 
which would slow down a Basic program too 
much to make a challenging game, but this one 
is both fast and smooth. It was intended as an 
example of how the M O S calls would be used 
in games programming. There is not a direct 
memory reference in the whole program — 
unusual for a game — so the program will run 
on any operating system and also with the 
6502A second processor installed. T h e 
features arc: selectable bat size, increasing 
game speed as score increases, selectable initial 
hardness, selectable bat speed relative to ball, 
selectable number of balls per game, wall 
lowers every time you get through the last one, 
breakout or breakthrough, and high score. 

Some of the operating system calls are as 
follows: 

Line M O S 
n u m b e r s rout ine 

680-710 OSWORDI7 ) 
950-1000 OSWRCH(31) 

Purpose 
Produce a beep 
Perform Tab 
Examine character at 
cursor position. 1020-1030 0 S B Y T E 0 3 5 ) 

(continued on page 83) 
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Tim Hartnell's Success in the Fast Lane Computer Guides * 

Make the most of your 
BBC SPECTRUM 

DRAGON ATARI VIC 
ZX81 A T O M 

With half a million books sold, Tim Hartnell and Interface Publications seem to be doing something right for those who want to master their 
computers quickly. Tim explains: " W e concentrate on books written in clear English, with a minimum of technical terms, with lots and lots of com-
plete programs, so you can get something worthwhile running within minutes of first opening the book". 

B B C 
( ) I N S T A N T M A C H I N E C O D E - J e r e m y R u s t o n , t a p e a n d 

b o o k . Enter p r o g r a m in B A S I C , t r igger t h e compi le r , a n d it 
c h a n g e s au tomat ica l l y in to super fas t B B C m a c h i n e c o d e . 
S i m p l e t o use — £ 3 4 . 9 5 . 

{ } L E T Y O U R B B C M I C R O T E A C H Y O U T O P R O G R A M 
- T i m Har tne l l - £ 6 . 4 5 . 

( ) T H E B B C M I C R O R E V E A L E D - J e r e m y R u s t o n -
£ 7 . 9 5 . 

S P E C T R U M a n d 2 X 8 1 
( } P R O G R A M M I N G T H E Z X S P E C T R U M - T i m Hartnel l 

a n d D i l w y n J o n e s . Over 1 0 0 p r o g r a m s . T h e U K ' s lead ing 
b o o k for learn ing t o m a s t e r t h e S p e c t r u m — £ 6 . 9 5 . 

( ) 60 G A M E S A N D A P P L I C A T I O N S F O R T H E S P E C -
T R U M - D a v i d H a r w o o d - £ 4 . 9 5 . 

( ) I N S T A N T S P E C T R U M P R O G R A M M I N G - T i m Har t -
nell — C - 6 0 s p o k e n w o r d t a p e w i t h b o o k , s imple a n d f u n t o 
f o l l o w - £ 4 . 9 5 . 

{ ) B E Y O N D S I M P L E B A S I C - D E L V I N G D E E P E R I N T O 
Y O U R Z X S P E C T R U M - D i l w y n J o n e s - £ 7 . 9 5 . 

{ ) C R E A T I N G A R C A D E G A M E S O N T H E Z X S P E C -
T R U M — Danie l H a y w o o d . Full inst ruct ions w i t h 1 7 major 
p r o g r a m s as a b o n u s £ 3 . 9 5 . 

I ) 2 0 S I M P L E E L E C T R O N I C P R O J E C T S F O R T H E S P E C -
T R U M A N D Z X 8 1 - S t e p h e n A d a m s - £ 6 . 4 5 . 

( ) G A M E S Z X C O M P U T E R S P L A Y - ed i ted T i m Har tne l l 
- 1 5 g a m e s each f o r S p e c t r u m a n d Z X 8 1 — just £ 3 . 9 5 . 

( ) G E T T I N G A C Q U A I N T E D W I T H Y O U R Z X 8 1 - T i m 
Hartnel l — £ 5 . 9 5 . 

( ) 3 4 A M A Z I N G G A M E S F O R T H E 1 K Z X 8 1 - Alasta i r 
Gour lay - £ 4 . 9 5 , 

( ) 49 E X P L O S I V E G A M E S F O R T H E Z X 8 1 - T i m Har tne l l 
- £ 5 . 9 5 . 

< ) M A S T E R I N G M A C H I N E C O D E O N Y O U R Z X 8 1 -
T o n i Baker — £ 7 . 5 0 . 

( ) M A C H I N E I N T E L L I G E N T P R O G R A M S F O R T H E 1 6 K 
Z X 8 1 — C h a r l t o n / J o n e s / H a r r i s o n — inc ludes B a c k g a m -
m o n a n d Eliza — £ 5 . 2 5 . 

D R A G O N 
( ) M A K I N G T H E M O S T O F Y O U R D R A G O N 3 2 - Cl ive 

G i f fo rd — Over 1 5 0 p r o g r a m s , explores all t h e D r a g o n ' s 
resources — £ 5 . 9 5 . 

{ ) D Y N A M I C G A M E S F O R T H E D R A G O N 3 2 - R o b e r t 
Y o u n g a n d T i m Hartnel l — T h i r t y great g a m e s inc lud ing 
A s t e r o i d , S p a c e Search , R e v e r s i / O t h e l l o a n d C u b i k ' s 
R u b e - £ 4 . 9 5 . 

A T A R I 
{ ) M A K I N G T H E M O S T O F Y O U R A T A R I — Paul B u n n — 

M a s t e r t h e s o u n d a n d graphics a n d g e t your Atar i t o d o just 
w h a t y o u w a n t it t o . M o r e t h a n 2 0 major g a m e s — £ 8 . 9 5 . 

V I C 
{ ) G E T T I N G A C Q U A I N T E D W I T H Y O U R V I C 2 0 - T i m 

Hartnel l - £ 6 . 9 5 . 

( ) Z A P I P O W I B O O M I A R C A D E G A M E S F O R T H E V I C 
2 0 — M a r k R a m s h a w — £ 7 . 9 5 , 

( ) 5 0 O U T S T A N D I N G G A M E S F O R T H E V I C 2 0 - S y m -
p h o n y for a M e l a n c h o l y C o m p u t e r — T i m Har tne l l — 
£ 6 . 9 5 . 

A T O M 
{ ) G E T T I N G A C Q U A I N T E D W I T H Y O U R A C O R N 

A T O M — T r e v o r Sharp ies a n d T i m Hartnel l — £ 7 . 9 5 . 

{ ) 39 T E S T E D P R O G R A M S F O R T H E A C O R N A T O M 
- edi ted T i m Hartnel l - £ 6 . 4 5 . 

P A S C A L / B U S I N E S S 
( ) L E A R N P A S C A L O N Y O U R B A S I C M I C R O (Pascal fo r 

H u m a n Beings} — J e r e m y R u s t o n . S e c o n d ed i t ion . T h i s 
b o o k c o m e s c o m p l e t e w i t h a compi ler l isting w h i c h a l l o w s 
y o u to run s imple Pascal p r o g r a m s o n y o u r B A S I C m i c r o 
( inc lud ing B B C , S p e c t r u m , V I C , Or ic , A p p l e , I B M P C , 
D r a g o n ) - £ 5 . 9 5 . 

{ ) H O W T O C O M P U T E R I S E Y O U R B U S I N E S S -
S U C C E S S F U L L Y - Derr ick D a v e y a n d R ichard 
W o m a c k , f o r e w o r d T i m Hartnel l — £ 6 . 9 5 . 

Interface Publications, Dept. Y C 3 , 44-46 Earls Court Road, London, W 8 6EJ. 
Please send me the books indicated above. I enclose £ 
Name 
Address 

• ( reg . TMJ 
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(listing continued from page 81) 
BV 0 , B C 9 , BEEP 8 , U S <d,S>. 3 ,DX 0 ,DY 0 . D B 0 . L X 0 L Y 6,SPEED 0,THRU 0 , LEVEL 13 

360?DOT=>161 ?<D0T+1 >»162 ?< DOT+2 >• 164 
370?< DOT+3 )=1€8 ?< DOT+4 )«176 *?< DOT+3 > "224 
3 8 0 ! < BEEP >=e,FFF 1001 i K BEEP+4 )=S.3000F 
390?SPEED=30 ! SJ:«0 • TUS- ' l = ? X V - 1 ? Y V - 2 5 5 
400P1TCH=SEEP+4 H!_SC0RE«8 
410 PROCASSEMBLE 
420PROCINSTRUCTIONS 
430ENDPROC 
440C-EF FNGETBETUEEN< I X , JWVLOCRL KX 
450 PRINT" ("iV/.i" to i JX, " y-CHRS135' 
460REPEAT - K^"GET-PSC M 0" • UNT I L K5i>-I*/. RND Kf£<-J5! 
470PRINTCHR*< K>;+RSC"0" > 
480-K>: 
430DEF PROCINSTRUCTIONS CLS 
5 0 0 C L S ' P R I N T ' ' C H R S I 3 1 ; " B R E fl K 0 U T C.MELVILLE ' 8 3 " 
510PRINTCHRS143-STRINGS 15-- " " " ) ; S P C < S T R I N G S C 15 . " " > 
520PRIMT 'CHR»!34 " l r i l > u t n o . o f b « l t » 9* f ,e • SfiLLS'i=FNGSTB£TMEEN< 1 , 3 > BL.Ji" 

BALLSY 
5 3 0 P R I N T ' C H R S 1 3 0 , " I n P u t i n i t i a l b « t s i z e " ; ' **BL»FNGETBETUE£N<1,3) 
540PRINT 'CHRS133; " I n P u t b a t " i ' ?8V«FNGET8ETWEEN< 1 . 4 ) 
530PRINT 'CHR»130 . " H i t 0 f o r b'-eakOUT, T f o r bre*lfTHROUGH' REPEAT XS=CET* 'UNTIL 

X * = " 0 " OR X » » " T " I F X « « " 0 " TTHRU-3 ELSE ?THftU«233 
360PRI NT ' CHR* 1 3 4 . " I r iPut i n i t i a l j • H5£»FNGET3E~MEEN( l , 3 > 
570 P R I N T ' ' C H R 4 1 2 9 ; " Z - b * . t t e f t , X - b * t r i s h t , SPRCE B A R - * * r v * " 

380 P R I N T " C H R » 1 3 6 i " k«» t o s t a r t 
590 X-GET 

6 0 0 I F !< LEVEL >"&1E23282B• 1 <LEVEL+4 >«&18191A1C ' '< LEVEL+8>»1121?1416 K L E V E 
L+ , .2)*S.0S8C8F11 ELSE ! < LEVEL >"8- 18191A1C' LEVEL+4 >"<,12131416 ! < LEVEL+8 >»&080C0F 11 

I < LEVEL+12 >-8,080C0F 11 
6 1 0 I F H ^ " 3 !<LEVEL)"? . 12131416 ' 1<LEVEL+4 )«&838C0F11 ; !CLEVEL+8)»W80C8F11= !<LEVEL 

+ 1 2 ) " f c 0 8 0 C 0 F F l l 
620ENDPROC 
630DEF PROCASSEMBLE'LOCAL PRSSfc 
640DIM FREEX2000 
650FOR PRSSV.-O TO 2 STEP2 

670C OPT PASS* 
680 P I P LDX #BEEP MOD £36 
690 LDY #BEEP D IV 236 
706 LDA #7 --SET UP OSWORO 
7 i e JSR OSWORD NDO R BEEP 
720 BRLL LDR PX \ F I N D NEW 
730JSR DELRY 
740 CLC VPIXEL POS. 
730 RDC XV NOP BALL BY 
760 STR PX \ADD INC OH 
770 LOR FY \ X , Y VELOCITY 
780 CLC sCOMPONENTS 
790 RDC YV NTO OLD POS. 
800 STR PY 
810 
620 LDR PX \W0RK OUT TAB 
830 LSR A \ P 0 S I T I O H OF 
£40 STR BX NBfiLL 
830 
S60 LDR PY 
878 LDY • 233 sUORK OUT TAB 
880 . SUB I NY SEC NPOS. OF Y 
890 SBC #3 \COORD. OF 
900 BOS SUB N-BRLL AND I T S 
910 CLC RDC #3 sPIXEL HEIGHT 

920 STY BY vRBOVE Y-CD. 
930 STA DY 
940 
930 LDA #31 NCODE FOP TAB 
960 .JSR OSWRCH 
970 LDA BX ^MOVE TO X , Y 
980 JSR OSWRCH POS.OF 8RLL 
99e LDA BY 

1000 JSR OSURCH 
1010 
1020 LDA #133 NEXRMINE CHAP 
1030 JSR OSBYTE \ALREADY HERE 
1040 STX T1 X + PUT IN T l 
1030 
1060 LDA T1 NSEE i f IT IS 
1070 CMP # 1 1 2 \PART OF TOP 
10S0 BNE SKP* SUALL,IF S O 
1030 JMP L I D ĜO t o " L I C " 
1100 
1110. SKP1 CMP #181 NSEE i f i t i s 
1120 BNE SKP2 SPART OP LEFT 
1130 JMP SIDE sSIDE URL1 
1140 
1130. SKP2 CMP #234 ^RND SAME FOR 
1160 BNE SKP3 NRICHT WALL.. 

1170 JMP SIDE 
1180 
1190. SKF3 CMP #47 \ I F I T WAS 
1200 8NE SKK2 NpRRT OF BRT 
1210 JMP BAT SCO TO "BAT" 
1220 
1230. SKK2 CMP #42 nRLSO TEST FOR 

BNE SKKl A HIT ON THE 
1250 JMP LBRT V-SIDE OF BfiT 
1260 

-1270. SKKl CMP #37 'AND OTHER ONE 
1230 BNE SKK3 
1290 JMP RBAT 
1300 
1310. SKK3 LDA BY MF BRLL HAS 
1320 CMP #2: VGONE OUT. 
1330 BNE SKP4 VRETURN TO 
1340 RTS NBASIC. 
1350 
1360. SKP4 LDR T i sSEE IF BRLL 
1370 CMP \HRS HIT A 

380 BNE SKP3 xBRICK,IF SO 
390 JMP BRICK ^COTO"BRICK" 
400 
410.SKP5 LDA #31 nMOVE TO TRB 
420 JSR OSWRCH \P0S. OF LRST 
430 LDfl LX sPOS. OF BRLL 
440 JSR OSWRCH \AND RU8 IT 
430 LDA LY NOUT 
460 JSR OSWRCH 
473 LDA #ASC" ' 
4S0 JSR OSWRCH 
490 
500 LDA PX NFIND PIXEL 
310 AND #1 nINSIDE X-CD. 
520 STA DX NOF BALL. 
530 
540 CLC ADC DY mjse l ook-up 
350 CLC RDC DY NTRBLE TO 
560 TRX ^DECIDE WHICH 
570 LDR DOT,X \GRAPHICS CHR 
380 STB T2 M S REQUIRED. 
590 
600 LDR #31 \DO A TAB,AND 
610 JSR OSWRCH SPRINT THE 
620 LDA BX VGRAPHICS 
638 JSR OSWRCH .CHARACTER 
640 LDR BY \THRT WAS 
658 JSR OSWRCH NWORKED OUT 
660 LDR T2 NTO REPRISENT 
670 JSR OSWRCH nTHE b a l l . 
680 
690 LDfl BX'STA LX n s e t new l a s t 
700 LDfl BY <STA LY ^COORDINATES. 
710 
720'\THE NEXT SECT I Oh IS RESPONSIBLE 
730NFOR SCANNING THE KEY80RRD RHD 
740NMOVING BAT ACCORDINGLY. 

1730 
1760. MBAT LDA #129 NTEST 2 , X KEYS 
1770 LOY #8<FF FUSING THE OS 
1780 LDX #e.BD SOSBYTE 129 
1790 JSR OSBYTE ^EQUIVALENT OF 
1800 TYA BMI XGOT \ T N K E Y < - 6 7 > 
1810 LDR #129 nOR INKEYC-88 ) 
1820 LDY ttf,FF vRND branch t o 
1330 LDX #S.?E NCORRESPONDING 
1840 JSR OSBYTE nBRT-MOVING 
1350 TYA NROUTINES I F 
1860 BMI ZGOT PRESSED 
1870 
1SS0. KBD2 JMP BALL \RETURN TO STRRT. 
1S90 
1900 XGOT LDA BV-STA T] \FiND VRLUE 
1918 .JMP B T l STO BE hdded 
192C. ZGOT LDR #0 SEC NTO 8RT POS. 
1938 SBC BV NfiND STORE 
1940 STR Tl NIT IN Tl . 
1950 
1960. B T I LDA nMOVE TO TAB 
1970 JSR OSWRCH NPOS.OF START 
1980 LDR BP \OF BAT. 
1990 JSR OSURCH 
2000 LDA #21 
2010 JSR OSWRCH 
2020 
2030 LDY BL nNEXT feu 
2040 LDA #ASC" " nLINES DEALS 
2030 BT2 JSR OSWRCH MJITH RUBBING 
2060 DEY Bt-E BT2 sOUT o l d b r t . 
2070 LDfl DB 

(continued from page 81) 
Perform Tab 
Test z and x keys 
on keyboard 1760-1790 OSBYTE(129) 
Printing spaces to 
rub out bat 2030-2090 OSWRCH 
They are repeated at several different places in 
the program. The assembly code is fully 
commented so it should be possible to develop 
the game further if required. 

2080 BEO BT3 
2090 LDA #RSC" "=JSR OSURCH 
2100 
2110.8T3 LDR PS NHEXT SECTION 
2120 CLC ADC TL nUORKS out 
2130 STR T2 nPOSITIONAL 
2140 AND *1 STR T3 nDETRILS OF 
2130 LDA T2 LSR FI nnew br t rnd 
2169 STR T4 NSTORES THEM. 
2170 
2180 CLC VWORK OUT END 
2190 ADC BL NPOS.OF BRT 
2200 CLC SAND SEE IF 
2210 ADC T3 nTOO FRR TO 
2220 CMP #39 NRIGHT*<IF so 
2230 8CC BTT nDO NEXT B I T ) 
2240 LDA #38 NKOVE BflT TO 
2250 SEC SBC BL nRIGHTMOST 
2260 STR BP nPOSITION 
2270 flSL R•STR P B 
2280 LDR #8-STA DB 
2298 JMP BT4 
2300 
2310.BTT LDR T4 nHRS BRT HIT 
2320 CMP #2 NWALL AT LEFT 
2330 B C S BTO NNO-SKIP 
2340 LDA #4'STR PB 
2330 LDA #0 STA D 8 
2360 LDfl # 2 - S T A BP 
2370 JMP BT4 
2380 
2390.BTO LDfl T2'STR P B nTRANSFER 
2400 LDA T 3 ! S T R D B NTO PERMANENT 
2410 LDA T4'STR BP NREGISTERS. 
2420 
2430.BT4 LDR #31 NDRAU BAT AT 
2440 JSR OSURCH NPOSITION 

2430 LDA BP NGIVEN BY THE 
2460 JSR OSURCH nCONTENTS OF 
2470 LDA #21 NTHE PERMNT. 
2480 JSR OSWRCH NREGISTERS. 
2490 LDA DB 
2300 BEO BTS 
2518 LDR #42'JMP BT6 
2320.BT3 LDfl «47 
2330. e T 6 JSR OSURCH 
2340 LDY BL :LDA #47 
2330.BT7 DEY 8EQ BTS 
2360 JSR OSURCH 
2370 JMP BT7 
2380.BT8 LDA DB 
2598 BEG! BT9 
2500 LDA #37 JSR OSWRCH 
2610.BT9 JMP BALL .RETURN TO START 
2620 
2630 
2640NTHE NEXT BIT IS THE ROUTINE FOR 
2630NWHEN tha BALL HITS THE "ROOF" 
2660 
2670.L I D LDR P X : C M P #4 8NS LD0 
2680 LDA P Y : C M P #6 BNE LD0 
2690 LDA #0 SEC'SBC X V ; S T R XV 
2700.LD0 LDfl #130 NSET U P PITCH 
2719.LD1 STA PITCH NTO BE BEEPED 
2720 LDR #0 NNSGATE AT^D 
2730 SEC SBC YV nRE-STORE Y 
2740 STR YV nCOMPONENT OF 
2730 JMP P I P NBALL VELOITY 
2760 
2770NRND WHEN THE BRLL HITS THE SIDE' 
2780 
2790.SIDE LDA #98 nRS BEFORE... 
2800 STR PITCH 
2810 LDR #0 
2820 SEC SBC XV 
2830 STR XV 
2840 LDA BY 
2850 CMP #21 
2860 B C C SID1 
£870 LDA PB 
2880 CMP #3 
2890 BCC S1D2 
2900 JMP SKK3 
2910.SID2 LDfl #0'SEC'SBC YV'STR YV 
2920-S I01 JMP PIP 
2930 
2940NAND when THE BRLL HITS THE BflT 
2930 
£960.BRT LDR XV NBALL LEAVES 
2970 BMI B1 NMIDDLE OF BAT 

(continued on page 85) 
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CAMEL PRODUCTS OAKLEAF COMPUTERS L T D 

MEMIC-81.2 Faster than a Floppy. Easier than an EPROM. 
A 4K CMOS memory and Lithium battery unit. Saves 
programmes upto 10 years without external power. Plug it into the 
ZX81 and flick a switch and your program is ready for retrieval. A 
simple PRINT USR . . . entry loads your program into RAM. 
Resides in 8-I2K but can be moved to 12-I6K. Comprehensive 
notes + example. £29.95 
CRAMIC 81.2 
Banish the Whir, Click and Try 
again of ZX81 Systems 
16K CMOS RAM and Lithium 
battery in cabled ABS case, with 
expansion adaptor. 
Powers o f f the ZX8I when 
running. Resides in 16-32K. Can 
be used like an ordinary I6K but 
can also retain program upto 10 
years. Ingenious hardware/ 
software allows swopping of 
RAMs from program £79.95 

ROM-81 
Provides two 24 pin sockets for up to 8K of EPROM memory in 
the 8-16K area. Eproms are permanent memory which require 
programmers {see below) to write to them. Can use 2516/32 or 
2716/32 £14.95 

PlO-81 
An 8 + 8 line parallel Input/Output card which lets the ZX81 
communicate with external systems. Rugged TTL chips used. 
Connections on two 8 pin sockets. £13.00 
DREAM-81 A 64K with extras 
Full 64K Rampack with link options to disable 0-8-I6K. Plus a 28 
pin EPROM socket for 2716/2732/2764 and even the latest 27128 
from Intel. East/slow Eprom option. Professionally built and 
tested. In an ABS case with an LED indicator. £69.95 
NEW CAMEL PACK NEW 
Finally, from a prestigious consultancy . . . A compactly built & 
tested 16K RAM for the ZX81. But WOW! Look at the price 

£17.35 
NEW PROMER-81 NEW 
At last! A low cost reliable programmer for 2516/32, 2716/32 
EPROMS. This is the solution to using EPROMs instead of tape. 
Requires 4xPP3 batteries for a regulated 25 volts. Remarkably 
priced at £19.95 
NEW BLOPROM-81 NEW 
A highly sophisticated Eprom programmer for the 2516, 27XX 
single supply families. Yes, even the 27128 from Intel. Check, 
Read, Program + Verify all or part of Eprom. 
So immensely user friendly you'll hardly need the manual. 
Designed for the beginner but includes a single key entry route for 
the professional. Supplied as firmware, the m/c driver routine 
alone is worth more than the price of BLOPROM-81. No 
Personality Cards or other additions, just a ZX8I . Several inbuilt 
safety features. On-board Vpp generation. 28 pin ZIF socket. 
Cabled connector and extender plug. ABS case. 
Note: Can provide up to 36 inputs or 40 outputs as an I /O £79.95 
NEW PIO-SP NEW 
An 8 + 8 line parallel input/output card for SPECTRUM £18.50 

~~ OTHER CAMEL PRODUCTS 
MEMIC L Two kilobyte battery backed CMOS RAM unit for 
2716/32 socket in any system £26.05 
MEMIC L.2 four kB version of above £35.95 
APPLE PAD 12" Rainbow' cabled connector for Apple slots 

£5.95 
PPS Cased, switched PSU. + 5, + 12, -12V, @ 3, I , 0.25A 

£44.95 
MSB Monitor Stand for BBC 
17" x 12" x 3.75" P + P £3.50 
PSS Standard printer stands for 
OKI, Epson etc. 15" x 12" x 4 . 5 " 
P + P £3.50 £16.95 
PSL Large model 17" x 14.5" x 
3.75" P + P £3.50 £19.95 
POT Printer Output Tray for 
11" fan fold paper P + P £3.50 

£16.95 

E d u c a t i o n H o b b y i s t * S m a l l B u a i n c a a C o m p u t e r s 

micro. Sits over the Beeb 
£19.95 

f f UK, VAT extra. No VAT on exports P + P UK, Kree 
Europe +- 5% — Overseas + 10%. 

,UK & Worldwide dealerships available. 
Cxrtridoe Maoekctawcs ltd. One mon Rd. Canindge CB41UY 7 kl (0223) 314814 

BOB 
Model B 
100K Single Disk 
100K Twin Disk 

£399.00* 
£265.00* 
£389.00* 

OAKTREE WORKSTATION 
Teak £24.95 white £22.95 
ELECTRON — KMS™ 

Acorn Atom & BBC Twin User 
Joystick Interfaces £13.95 

(Free Carriage — Please slate model) 
A l l Priccs include *£8.00 Carriage 

V . A . T . 

B B C 
S O F T W A R E & 
A S S E S S O R I E S 

N E T W O R K I N G 
& E D U C A T I O N 
S P E C I A L I S T S 

M C O R N 

Please s e n d vour 121 DUDLEY ROAD. G R A N T H A M , 
remittance t o : - t INCS NG31 9AD Tol: (0476I 76994 . 

S P E C I A U S TS 

SOFTWARE 
fOr ZH-81ZX Spectrum BBC (NCTO 

50 N e w m a t h s p r o g r a m s — i m p r o v e y o u r m a t h s 
a n d p r o g r a m m i n g s k i l l s b y p l a y i n g S i m o n m a t h s 
Games. 

C h o o s e y o u r o w n l e v e l o f d i f f i c u l t y — s u i t a g e s 1 0 - 1 6 . 
1 0 p r o g r a m s o n e a c h t a p e — m o s t i n c o r p o r a t e 

Moving Graphics and are fun to run. 
L e t y o u r c o m p u t e r h e l p y o u t o p a s s y o u r e x a m s . 

Maths 1 N u m b e r . Area. Fractions. Decimals. Monev. l e n g t h . 
N u m b e r , Est imation. Test 1. C a m e 1 

Maths 2 v o l u m e . Ratio. Percentages. Per imeter . Bases,Time. 
N u m b e r . Est imation. Test 2. G a m e 2 

Maths 3 Di rec ted N u m b e r . Co-ord inates . Angles. Scale, Probability, 
Density. Tempera tu re . Est imation, Test 3. C a m e 3 

Maths 4 Square Roots, indices. Circles, inequalities. Statistics. 
N u m b e r , Fractions. Angles. Test 4. C a m e 4 

Maths 5 Equat ions. D i rec ted N u m b e r , Statistics, \ 
Probability. Circles. Equat ions, Pythagoras, p s * 
Simul taneous Equations. Test 5 . C a m e 5 

Simon Software 
Quality tapes copied at normal speed lor better 

©production. 
Cassettes with 10 programs, full instructions 
and Printed Programs £6 (inc. VAT). Please add £ lp&p i 
F R E E ! blank tape with each set ordered. 
Send cheque/PO to: Simon Software, Dept. E.S. 
{or Requisition Order). Freepost. New End. 

Redditch, Worcestershire B96 6NE. 
(Please state ZX-81 (IK). {16K) or BBC Micro) , 
. or Z X S p e c t r u m . 
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I continued from page 83) 
2980 LOY »1 \ W I T H UNIT X 
2990 STY X'v' ^VELOCITY IN 
3000 JMP B2 ^MAGNITUDE 
3 0 1 0 . B1 LDY # 2 5 5 
3020 STY XV 

B2 LDR #10 
jr-sp LD1 

305© 
3 0 6 0 . RBAT LOR #2 M F BALL H IT 
3070 STR XV •EDGE OP BAT 
30S8 JMP B2 ^ d i f f e r e n t 
3030 . LBAT LDA #254 ^BOUNCING 
3100 STFs XV NOCCURS 
3110 j r iF ' 8 2 
3120 
3130VTHE NEXT SECTTOH DEALS WITH THE 
3140 BALL HAVING K I T A BRICK. 
3150 
3 1 6 0 . BRICK LDR «S WORK OUT THE 
3170 SEC \ROW NUMBER 
3180 SBC BY '-.AND PUT I T 
3190 CLC SIN T l . 
3200 RDC WS 
3210 STR T1 
3220 
3230 LDR BX '•.NOW WORK OUT 
3240 SEC SBC # 2 sTHE START 
3250 AND HSJ.FC \POS.OF BRICK 

3260 CLC ADC # 2 
•3270 STfi T2 s =*T2 
3280 
3290 LDA #31 nDO A TAB TO 
3300 JSR OSWRCH VTHEBSGIHHINC 
3310 LDA T2 x O F T H E BRICK 

3320 JSR OSWRCH 
3330 LDR BY 
3340 JSR OSWRCH 
3350 
3360 LDR #ASC" " SNOW BLANK OUT 
3370 JSR OSWRCH \BRICK 
3 3 8 0 JSR OSWRCH 
33 90 JSR OSWRCH 
3400 JSR OSWRCH 
3410 
3420 LDA T1 SWORK OUT 
3430 TAX SPITCH OFBEEP 

3440 ASL A 
3430 RSL A 
3460 ASL A 
3470 ASL A 
3480 STA PITCH 
3 4 9 0 
3 5 0 0 TXA ^INCREMENT 
3510 CLC ADC S*̂  SSCORE AS PER 
3520 STA SV. nROW H I T . 
3530 LDA #0 ^NOTE-SCORE 
3 5 4 0 ADC SX+ i \ I S R 2-BYTE 
3 5 5 0 STA S * + l ^QUANTITY 
3560 JSR PRMS \ T H I S ROUTINE CHECKS HOW HIGH THE SCORE IS AND 

CHANGES THE DIFFICULTY ACCORDINGLY. 
3570 
3330 LDA THRU "-NEGATE Y-CMR 
3590 BMI IBC SOF VELOCITY 
3600 LDA #0 \ I F HOT 
3610 SEC SBC YV ^BREAKTHROUGH 
3620 STP YV 
3630 
3 6 4 0 . I B C LDA ec 
3650 CLC=ADC #1 nINCREMENT 
3660 STR BC NBRICK COUNT 
3670 
3680 LDA #0 : TRY i TAX • RTS ""-RETURN TO BASIC WITH ALL REGISTERS ZERO'D 
3 6 9 8 
3 7 0 0 s THE FOLLOWING SUBROUTINE USES A LOOK UP TABLE CALLED "LEVEL' TO DECIDE 

ON THE SPEED OF THE GAME FOR ANY PARTICULAR SCORE LESS THAN 1024 
3710.PRMS LDX S * + l -GET SCOREHICH: 
3720 LDY S5i vGET SCORE LOW 
3730 TXA•ROR A 
3740 TAX >TYR 
3 7 5 0 ROR A TRY-TXA 
3760 ROR A T A X T Y A 
3770 ROR A•TRY 
3780 L3R A LSR A : LSR R LSR R 
3790 TAX = LDR LEVEL-X = STR S-EED'RTS 
3S00.DELAY PHA•TYR PHA:TXA:FHA 
3B10 LDX SPEED 
3 S 2 0 . D 2 LDY #255 
3 8 3 0 . D 1 DEY:BNE D1 
3S40 DEX :BNE D2 
3 8 5 0 PLR •• T A X P L A • TRY PLA • RTS 
3 8 6 0 1 
3870NEXT PASSX 
3S80ENDPROC • 

SEVERN SOFTWARE 

M O R I A 
SPECTRUM 16K/48K 
0RIC48K 

£4.95 inc. 
£4.95 inc. 

A challenging graphic adventure set in the 
Mines of Moria. Can you survive 
encounters with the Monsters of Middle-
Earth? Will the Wizard help you? Are you 
fated to die beside the sealed doors? Or 
have you the power to open them? 
Unless you find Durin's Ring you will never 
leave the Mines alive! 
A game to test your character. 
• We guarantee to replace at once any 

cassettee sold by us that fails to load on 
receipt. 

• 77>e exact software specification varies 
from machine to machine particularly with 
regard to sound and graphics. 

PLEASE SEND ME 

(STATE MACHINE TYPE! 

I ENCLOSE CHEQUE/P.O. FOR C 

NAME 

ADDRESS 
POSTCODE 

S E V E R N S O F T W A R E 
5 , S C H O O L C R E S C E N T , 

L Y D N E Y , G L O S G L 1 5 S T A 

S P E C T R U M - O R I C 
Q U I N C Y 
SPECTRUM 48K £5.93 inc. 
Ger the most from your Micro. 
* A s p e c i a l l y - c o m m i s s i o n e d v e r s i o n of 
t h a t w e l l - k n o w n 5 - D i c e g a m e f o r 2-6 
p layers , p l a y e d a n d e n j o y e d b y f a m i l i e s 
w o r l d - w i d e . 
W h y p l a y a l o n e w h e n t h e w h o l e f a m i l y 
or a f e w f r i e n d s c a n j o i n in? 
T h i s is no t m e r e l y a g a m e o f c h a n c e . 
Y o u c a n on ly w i n by sk i l fu l p l a y i n g . 
Easy t o learn b u t t o t a l l y a b s o r b i n g . 
F e a t u r e s : — 
• Full c o l o u r a n d g r a p h i c g a m e 

d isp lays . 
• I n d i v i d u a l s c r e e n s c o r e c a r d s . 
• D i c e c o n t r o l . 
• Full c h o i c e o f s c o r e c a r d en t r i es , 

b a s e d o n i n d i v i d u a l s t r a t e g y . 
• H o l d a n d c lear fac i l i t i es fo r d ice 

scores . 
• Earn a b o n u s score . 
• S a v e g a m e fac i l i t y . 

B e c o m e t h e Q U I N C Y C H A M P in y o u r 
h o u s e . 
• W r i t t e n by T O N Y C H U R C H E R . 

• DEALER ENQUIRIES 
WELCOME 

G R A I L 
SPECTRUM 16K/48K 
ORIC 48K 

£4.95 INC. 
£4.95 INC. 

Exciting graphic adventure. Where in the 
Castle Perilous is the HOLY GRAIL? 
Gather armour and weapons to fight 
Monsters. Sell treasure to a Trader in 
exchange for strength potions and wound 
ointment. 
Where will the Warp take you to? 
The Knights of the Round Table under-took 
such quests as a test of their knighthood. 
For you it will prove a test of skill, logic, 
intelligence and luck. 

ATTENTION SINCLAIR ENTHUSIASTS 
Send us your SPECTRUM programs for 
assessment. You will find us friendly and 
professional. 
If we find your material interesting we will help 
you to develop it into a mutually beneficial 
commerical package. 

•ASK FOR SEVERN 
SOFTWARE AT YOUR 
LOCAL COMPUTER SHOP. 
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SIR C o m p u t e r s Ltd 
C A R D I F F 

Agents for Acorn, BBC and TORCH 
Computers 

B B C M i c r o c o m p u t e r s 
Model B £399.00 
Model B wi th disc interface £509,00 
Single 100K disc drive £249.00 
Dual 2 x 100K disc drive £389.00 
The disc manual and utilities disc are both included. 
Upgrade of 8BC Model A to B £90.00 
Please telephone for up to date information on Prestel, Teletext, 
speech synthesis, second processors, etc. 

T O R C H C o m p u t e r s 
2-80 Disc Pack for the BBC Microcomputer £897.00 

This unit connects to the BBC Micro in the same way as a 
normal disc drive, but as well as offering a dual 2 x 400K disc 
drive for use under BBC BASIC or other languages it provides the 
option of using the wide range of CP/M software available for 
business and data processing applications. The firmware supplied 
with the machine allows switching between BASIC and CPN, a 
powerful operating system developed from CP/M 2.2. 

In addition to the disc pack a second processor is supplied. This 
is a Z-80A with its own 64K RAM card, communicating with the 
6502A in the BBC computer through the 'Tube'. Typically the 
speed of execution of programs under the twin-processor system 
is increased by up to 50% compared with a conventional single-
processor computer. 

A third processor, the 16 bit 68000, will shortly be available. 
T O R C H CF240 £2,796.00 

This an extension of the BBC microcomputer/Torch disc pack 
system, available in a single unit. The computer contains a BBC 
based peripheral processor connected to the main 2-80 computer, 
a dual 2 x 400K disc drive as described above, a high resolution 
(80 character) colour monitor and a complete British Telecom 
approved 1200 baud modem. It is the only microcomputer which 
has been granted permission for direct connection to the Public 
Switched Telephone Network both in the U.K. and the United 
States. 

The TORCH can communicate either directly with another 
TORCH or with virtually any other type of computer via Prestel. 
Using the Gateway facility of Prestel it is possible for the TORCH 
to access vast amounts of information stored by private 
organisations on public database systems. The Mailbox facility of 
Prestell also allows the use of electronic mail. 
TORCH CH240/10 As above but with a 10 MB hard disc drive. 
TORCH CH240/21 As above but with a 21 MB hard disc drive. 

P e r i p h e r a l s 
Seikosha GP 100A printer ." £229.00 
NEC PC 8023 pr inter £389.00 
Epson FX 80 F/T type 3 printer £470.00 
Microviiec 14" RGB Monitor £299.00 
Kaga 12" RGB Monitor £280.00 
Sanyo 14" RGB Monitor £260.00 
High resolution 12" black/green monitor £95,00 
We have still got a few Jupiter Ace computers left in stock £89.00 

S o f t w a r e 
We currently hold in stock programs from the following suppliers: 

Acornsoft Level 9 Software 
A & F Software Molimerx 

Bug Byte MP Software 
Computer Concepts Program Power 

Digital Fantasia Salamander Software 
Golem Software for All 

UK Software Superior Software 

Unfortunately we are unable to supply software by mail except as 
part of a larger order. 
Delivery by Interlink of any of the above items £10.00 
Unless otherwise stated all prices include VAT. 

S I R C o m p u t e r s L t d . 
91 W h i t c h u r c h R o a d , C a r d i f f 

T e l e p h o n e (0222) 2 1 3 4 1 

D. A. C O M P U T E R S LTD 
184 L o n d o n Road , Leicester LE2 1 N D 

T e l e p h o n e : 0533 549407 
A U T H O R I S E D B B C D E A L E R A N D S E R V I C E C E N T R E 

B.B.C. HARDWARE 
B B C Msdel A £261.30 
B B C Model B £348.26 
Single Disc Drive £ 1 8 9 . 0 0 
12" B & W Monitor £86.00 
14" Mtcrovilec Monitor.... £250.00 
Sanyo Cassetie Unit £20.00 
Cassette Leads £2.00 

UPGRADES 
Complete A lo B Kit £58.00 
Disc l / face KM... £70.00 
Memory Upgrade Kit £21.74 
Analogue Upgrade Kii £9.40 
Printer & User I /O Kit £9.40 
Serial & RGB Kit £11.45 
Expansion Bus Kit £7.95 
Fitting and Testing Extia 

PRINTERS 
Seikosha GP100 £192.00 
Printer Lead — Parallel £13.30 
Printer Lead — Sena! £7.99 

A T O M SOFTWARE 
Games Packs i - 1 0 . . . . each £9.00 
Maths Pack i & 2 each £9.00 
ATOM Business £9.00 
ATOM Life Package £9.00 
ATOM Word Pack Rom £26.00 
ATOM Toolbox £22.50 

B O O K S 
Acornsofi Creative Graphics 

£7.50 
Acomsof! Graphs & Charts..£7.50 
BBC Revealed £7.95 
Basic Prog, on B.B.C £5.95 
Let Your BBC Teach You £6.45 
Programming the 6502 — Zaks 

£10.75 
Assembler Language Progs 

£8.95 
30+ Progs, for the B.B.C £4.95 
Pract. Progs for BBC & Atom 

£5.95 
Easy Prog, for the BBC £5.95 

B.B.C. SOFTWARE 
Complete Range of Acornsoft 

Software £8.65 
Acomsolt Arcade Action ... £10.35 
Lisp Cassette... £14.65 
Forth Cassette £14.65 

Range of Program Power Software 
Range of Nlblesotl Software 

Beeb Invaders £6.09 
Maze Monster/Dodgems/Cube 

£5.66 
Geographic Quiz £5.66 
Games for 16K BBC £5.66 
Disassembler & Character 

Builder £4.35 
B B C Micro Covers 

Vinyl £4.50 Cotton £2.50 

Prices DO NOT include VAT. Postage 50p on ail 'ems except Computers. 
Monitors, Disc Drives and Printers £7.00 

S P E C T R U M 
2 4 L I N E I N P U T / O U T P U T P O R T £ 1 8 . 9 5 
( m o t h e r b o a r d n o t r e q u i r e d ) 
M O T H E R B O A R D - S I X S L O T S £ 2 6 . 5 0 
M O T H E R B O A R D P C B O N L Y £ 6 . 5 0 
S P E C T R U M 2 8 W A Y C O N N E C T O R £ 3 . 2 5 
M A L E C O N N E C T O R £ 1 . 9 0 
3 4 W A Y R I B B O N C A B L E p e r m e t r e £ 1 . 8 0 

Z X 8 1 
4 0 K E Y K E Y B O A R D £ 2 0 . 0 0 
S P A R E K E Y S e a c h £ 0 . 2 5 
M O T H E R B O A R D - T W O S L O T S £ 1 5 . 0 0 
2 4 L I N E I N P U T / O U T P U T P O R T £ 1 8 . 9 5 
1 6 K R A M P A C K £ 2 5 . 0 0 
M U S I C B O A R D £ 1 8 . 9 5 
2 3 W A Y F E M A L E C O N N E C T O R £ 2 . 5 0 
M A L E C O N N E C T O R £ 1 . 6 0 
2 4 W A Y R I B B O N C A B L E p e r m e t r e £ 1 . 4 0 
G E T T I N G A C Q U A I N T E D W I T H Y O U R Z X 8 1 £ 4 . 9 5 
P R O G R A M M I N G F O R R E A L A P P L I C A T I O N S £ 6 . 9 5 
R E A L A P P L I C A T I O N S T A P E £ 1 1 . 4 4 
M A S T E R I N G M A C H I N E C O D E £ 7 . 5 0 

Prices are for built items. Postage 40p under £4.00. 
Export postage (surface) £1.80. Send SAE for full catalogue. 
Cash with order or ACCESS 

DEPT. YC5 

R E D D I T C H E L E C T R O N I C S 
21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 
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f=" 11 L_ 
B A C K G R O U N D 
<ASCI I C O D E - ) 
RST 24 223 
LD H L < 9 2 1 6 ) 33 0 
LD B < 2 3 ? 6 23 
P U S H B C 197 
LD B < 3 2 ) 6 32 
LD A < HL ) 126 
CP < 3 2 ) 254 3 2 
J R N Z < + 2 ) 32 2 
LD A E 123 
LD < H L ) A 119 
INC HL 33 
D J N Z < —10 ) 16 2 4 6 
POP B C 193 
DJNZ < - 1 6 ) 16 240 
JP < I Y ) 233 2 3 3 

F" I L L 
F O R E G R O U N D 
<ASCI I C O D E - > 
RST 24 2 2 3 
LD H L < 9 2 1 6 ) 33 0 36 
LD B < 2 3 ) 6 23 
PUSH B C 197 
LD B < 3 2 ) 6 32 
LD A < H L ) 126 
CP < 3 2 ) 254 32 
JRZ < +2 ) 40 2 
LD A E 123 
LD < H L ) A 119 
INC HL 35 
D J N Z < - 1 0 ) 16 2 4 6 
POP B C 193 
DJNZ < - 1 6 ) 16 240 
JP < I Y ) 2 5 3 2 3 3 

S E R R C H f e 
R E P L A C E 
<ASCI I C O D E S E A R C H 
ASCII C O D E 1 R E P L A C E - ) 

RST 24 223 
LD C E 73 
RST 24 223 
LD H L < 9 2 1 6 ) 33 0 
LD B < 2 3 ) 6 23 
PUSH BC 197 
LD B < 3 2 ) 6 32 
LD A < H L ) 126 
CP E 187 
J R N Z < + 2 ) 32 2 
LD A C 121 
LD < H L ) A 119 
INC HL 33 
D J N Z < - 9 ) 16 247 
POP B C 193 
DJNZ < - 1 3 ) 16 241 
JP < I Y ) 233 233 

I N V E R T 
< - ) 
LD HL < 9 2 1 6 ) 33 0 
LD B < 2 3 ) 6 23 
PUSH B C 197 
LD B < 3 2 ) 6. 32 
LD A < H L ) 126' 
ADD A < 1 2 6 ) 198 128 
LD < H L ) A 119 
INC H L 33 
D J N Z < - 7 ) 16 2 4 9 
POP B C 193 
D J N Z < - 1 3 ) 16 2 4 3 
JP < I Y ) 253 233 

3 6 

36 

36 

^CES CAN 
G O FASTER 

J U P ^ c e 

k 

Forth is fast, but a little bit of machine code will take 
you through the light barrier. Simon Cross shows you 
how to accelerate your Jupiter Ace with this handy kit 
of 10 screen-handling routines for those situations 
where Forth is still not quite fast enough and the 
ultimate speed of machine code is what you require. 
THE JUPITER ACE offers an alternative for 
those who wish to write fast arcade games but 
cannot face the sometimes daunting challenge 
presented by machine code. The speed 
advantage that Forth has over Basic enables 
the games programmer to write "space-
invader" type programs without reaching for 
an assembler. However, there arc still some 
situations where Forth is not quite fast enough 
and the ultimate speed of machine code is 
required. 

One such situation is writing screen-
handling routines such as scrolling, Try this 
Forth word which fills the screen with a 
character specified by an ASCII code taken 
from the top of the stack: 

: FILL 
9952 9216 
DO 

DUP I CI 
LOOP 
DROP 

t 
Execute this word by typing an ASCII code 

followed by "fill", for example "42 fill" will 
produce a screenful of stars. It can be seen that 
although the screen is filled quite rapidly, the 
process of printing is visible passing in a wave 
from the top to the bottom of the screen. 
When this routine is written in machine code 
the process appears to be instantaneous; this is 
useful for creating explosion effects and the 
like. The difference in speed between Forth 
and machine code becomes more marked with 
more complex routines such as scrolling. 

Even when routines have to be written in 
machine code the Forth environment still has 

(continued on page 89) 
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ORIC 
SOFTWARE 
from TANSOFT 

r O R I C 
C H E S S i 

A s u p e r b c h e s s g a m e w r i t t e n in 
B a s i c w i t h a M a c h i n e C o d e M o v e 
S e a r c h R o u t i n e . F e a t u r e s h i g h 
r e s o l u t i o n c o l o u r g r a p h i c s , r e c o r d of 
m o v e s , a l l o w s C a s t l i n g a n d 
E n - P a s s a n t , 5 l e v e l s o f p l a y a n d 
c o m p u t e r c a n p l a y b l a c k o r w h i t e . 
ONLY £9.99 inc VAT 
4 8 K o n l y 

Z O D I A C 
A 3 6 K a d v e n t u r e g a m e t h a t w i l l t e s t 
y o u r i n t e l l i g e n c e a n d p a t i e n c e fo r 
h o u r s . F i n d t h e 1 2 h i d d e n s i g n s of 
t h e Z o d i a c t o d i s c o v e r i n c r e d i b l e 
t r e a s u r e s . C a n y o u w a r d off t h e 
a n g r y Y e t i ? W h a t is t h e m e a n i n g o f 
t h e r a d i o t h a t p l a y s t h e ' A r c h e r s ' 
o v e r a n d o v e r a g a i n ( t h r o u g h y o u r 
l o u d s p e a k e r ! ) ? 
Only £9.99 inc VAT 
4 8 K o n l y 

/ O R I C — M 

/ F L I G H T » • * » 
C a n y o u f ly y o u r n e w 7 8 7 je t o n t o 
t h e r u n w a y w i t h o u t c r a s h i n g , 
s t a l l i n g o r r u n n i n g o u t of f u e l ? 
F u l l d i g i t a l i n s t r u m e n t r e a d o u t p l u s 
c o c k p i t v i e w of f i na l r u n w a y 
a p p r o a c h . S u p e r b g r a p h i c s a n d 
s o u n d . 
Only £9.99 inc VAT 
4 8 K o n l y 

P l e a s e send me 

O r i c - C h e s s at £ 9 . 9 9 
Z o d i a c at £ 9 . 9 9 
Or ic-Fl ight at £ 9 . 9 9 

Quant i ty j Tota l N a m e 

T O T A L 
P o s t a g e per c a s s e t t e is 4 0 p 

A d d r e s s 

P l e a s e send me latest pr ice list 
Please allow 28 days for delivery 

All c h e q u e s payab le to 
T A N S O F T L T D 
3 C L U B M E W S 
ELY 
C A M B S 
C B 7 4 N W 
Tansof t is the so f tware division of 
Tanger ine Computers . 



(continued from page 87) 
some advantages. The routine can initially be 
written in Forth to test its function in the 
context of the complete program, particularly 
its effects on the stack. If the routine works it 
can be translated into machine code without 
any alterations to the rest of the program. T h e 
routine is called by its name which is more 
convenient than Rand Usr followed by the 
address, the technique some Basics use. T h e 
main advantage is that since Forth words can 
be moved around the dictionary by Redefine 
and Load the machine code must be relocat-
able. 

This article describes 10 screen-handling 
words written in machine code for the Jupiter 
Ace. Any combination of them may be 
included in ordinary Forth programs where 
speed is important. No knowledge of machine 
code is required to use them since once they 
have been entered they act like any other 
words in the Forth dictionary. The simplest 
way to enter the code is by using the defining 
word "Code" described on page 147 of the 
Jupiter Ace manual: 

DEFINER CODE 
DOES> 
CALL 

$ 

The machine code is entered by typing Code 
then the name of the word followed by the 
decimal code, each byte being separated by C,. 
For example the Scrollup routine would be 
entered by typing: 

CODE SCROLLUP 33 C, 32 C, 36 C, 
17 C, 0 C, etc. 

On pressing Enter the whole typed section 
will be copied to the upper screen and OK will 
appear after it. The word can then be executed 
by typing its name, for example: 

SCROLLUP 
Code is not a very user-friendly word but, 

since it is not possible to delete it from the 
dictionary when the code has been entered, it 
is important that it should not take up much 
memory space. 

The 10 words will fit into the unexpanded 
3K Jupiter Ace, but this does not leave much 
memory space in which to write programs to 
utilise the routines. It is better to only enter 
the words necessary for a specific program. 

Here is a description of the individual 
words: Scrollup scrolls the entire screen one 
line up and blanks the bottom line; Scrolldown 
scrolls the entire screen one line down and 
blanks the top line; Scrollright scrolls the 
entire screen one column to the right and 
blanks the left-hand column; and Scrollleft 
scrolls the entire screen one column to the left 
and blanks the right-hand column. 

Fillscreen fills the screen with a character 
specified by an ASCII code which should be 
put on the stack before the word is executed. 
Fillscreen uses the RST 24 routine in the 
R O M which takes off the top of the Forth 
stack and puts it in the DE register pair. Fill-
foreground fills all the non-blank areas of the 
screen with a character specified by an ASCII 
code on the stack, Fillbackground fills all the 
blank areas of the screen with a character 
specified by an ASCII code on the stack. 

Search&rcplace takes two numbers from the 
stack. T h e first number is the ASCII code of 
the character to be searched for on the screen. 
Any occurrence of this character is replaced by 

another character whose ASCII code is given 
by the second number. This word is useful to 
selectively "f lash" parts of the screen for 
explosions or countdowns. 

Invert turns all the characters on the screen 
into their inverse forms. It is useful for 
explosion effects when used in loops such as 
this: 

S C R O L L I J P 
< - ) 
LD HL < 9 2 4 8 ) 3 3 3 2 
LD DE < 9 2 1 6 ) 1 7 0 
LD B < 2 2 ) 6 2 2 
PUSH BC 1 9 7 
LD B < 3 2 ) 6 3 2 
LD R < H L ) 1 2 6 
EX DE HL 2 3 5 
LD < H L ) R 1 1 9 
INC HL 3 5 
EX DE HL 2 3 5 
INC HL 3 5 
DJNZ < - 8 ) 1 6 2 4 8 
POP BC 1 9 3 
DJNZ < - 1 4 ) 1 6 2 4 2 
DEC HL 4 3 
LD R < 3 2 ) 6 2 3 2 
LD B R 7 1 
LD < H L ) R 1 1 9 
DEC HL 4 3 
DJNZ < - 4 ) 1 6 2 5 2 
J P < I Y ) 2 5 3 2 3 3 

S C R O L L D O W N 
< - ) 
LD HL < 9 9 1 9 ) 3 3 1 9 1 
LD DE < 9 9 5 1 ) 1 7 2 2 3 
LD 8 < 2 2 ) 6 2 2 
PUSH BC 1 9 7 
LD B < 3 2 ) 6 3 2 
LD R < H L ) 1 2 6 
EX DE HL 2 3 5 
LD < H L ) R 1 1 9 
DEC HL 4 3 
EX DE HL 2 3 5 
DEC HL 4 3 
DJNZ < - 8 ) 1 6 2 4 8 
POP BC 1 9 3 
DJNZ < - 1 4 ) 1 6 2 4 2 
INC HL 3 5 
LD R < 3 2 ) 6 2 3 2 
LD B R 7 1 
LD < H L ) R 1 1 9 
INC HL 3 5 
DJNZ < - 4 ) 1 6 2 5 2 
J P < I Y ) 2 5 3 2 3 3 

S C R O L L R I G H T 
< - ) 
LD HL < 9 9 5 0 ) 3 3 2 2 2 
LD DE < 9 9 5 1 ) 1 7 2 2 3 
LD B < 2 3 ) 6 2 3 
PUSH BC 1 9 7 
LD B < 3 1 ) 6 3 1 
LD fl < H L ) 1 2 6 
EX DE HL 2 3 5 
LD < HL ) R 1 1 9 
DEC HL 4 3 
EX DE HL 2 3 5 
DEC HL 4 3 
DJNZ < - 8 ) 1 6 2 4 8 
EX DE HL 2 3 5 
LD R < 3 2 ) 6 2 3 2 
LD < H L ) R 1 1 9 
DEC HL 4 3 

3 6 
3 6 

3 8 
3 8 

3 8 
3 8 

BANG 
21 1 
DO 
INVERT I 10 

LOOP 
60 BEEP 

Border prints a border round the edge of the 
screen using the character specified by an 
ASCII code on the stack. 

EX DE HL 2 3 5 
DEC HL 4 3 
POP BC 1 9 3 
DJNZ < - 2 1 ) 1 6 2 3 5 
J P < I Y ) 2 5 3 2 3 3 

< - ) 
LD HL < 9 2 1 7 ) 3 3 1 
LD DE < 9 2 1 6 ) 1 7 0 
LD B < 2 3 ) 6 2 3 
PUSH BC 1 9 7 
LD B < 3 1 ) 6 3 1 
LD R < H L ) 1 2 6 
EX DE HL 2 3 5 
LD < H L ) R 1 1 9 
INC HL 3 5 
EX DE HL 2 3 5 
INC HL 3 5 
DJNZ < - 8 ) 1 6 2 4 8 
EX DE HL 2 3 5 
LD R < 3 2 ) 6 2 3 2 
LD < H L ) R 1 1 9 
INC HL 3 5 
EX DE HL 2 3 5 
INC HL 3 5 
POP BC 1 9 3 
DJNZ < - 2 1 ) 1 6 2 3 5 
J P < I Y ) 2 5 3 2 3 3 

R* I L L S C R E E N 
< R S C I I C 0 D E - ) 
RST 2 4 2 2 3 
LD R E 1 2 3 
LD HL < 9 2 1 6 ) 3 3 0 
LD B < 2 3 ) 6 2 3 
PUSH BC 1 9 7 
LD B < 3 2 ) 6 3 2 
LD < H L ) R 1 1 9 
INC HL 3 5 
DJNZ < - 4 ) 1 6 2 5 2 
POP BC 1 9 3 
DJNZ < — 1 0 ) 1 6 2 4 6 
J P < I Y ) 2 5 3 2 3 3 

B O R D E R 
< R S C I I CODE- ) 
RST 2 4 2 2 3 
LD R E 1 2 3 
LD HL < 9 2 1 6 ) 3 3 0 
LD B < 3 2 ) 6 3 2 
LD < H L ) R 1 1 9 
INC HL 3 5 
DJNZ < - 4 ) 1 6 2 5 2 
LD DE < 3 1 ) 1 7 3 1 
LD B < 2 1 ) 6 2 1 
LD < H L ) R 1 1 9 
RDD HL DE 2 5 
LD < H L ) R 1 1 9 
INC HL 3 5 
DJNZ < - 6 ) 1 6 2 5 0 
LD B < 3 2 ) 6 3 2 
LD < H L ) fl 1 1 9 
INC HL 3 5 
DJNZ < - 4 ) 1 6 2 5 2 
J P < I Y ) 2 5 3 2 3 3 

3 6 
3 6 

3 6 

3 6 

0 
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S P E C T R U M 48K : ZX81 16K 
S I X P A R T A D V E N T U R E 

i . i r v 4. Sti/ 'n', Vin 

^ m m ^ ^ i f r 

BLACK CRYSTAL 
THE QUEST IS ABOUT TO BEGIN 

The ultimate rote-playing adventure for the SPECTRUM/ZX81. 
You can become a warrior, elf or w.;ard on a quest to find and use 
the rings of creation: to destroy the Black Crystal and defeat the 
Lords of Chaos. Held within six programs lies a land of fabulous 
treasures and mythical monsters. Journey through the land of 
Beroth, explore the castle of shadows, descend into the 
Shaggoths 'air. search for diamonds in the sea of sand but beware 
of sand sharks! Confront the f re demon in his temple, battle 
against the Lords of Chaos and win your way to the Black Crystal. 

8y splitting Black Crystal into six programs we can provide more 
variety and detail than any other adventure for the Sinclair 
computers. 

Real time monster battles. Superb graphics. Save game feature. 
Ail six parts are supplied together on cassette, boxed with 
instruction booklet. 

S P E C T R U M 4 8 K : 1 8 0 K O F P R O G R A M 
I N S I X P A R T S - O N L Y £ 7 . 5 0 

Z X 8 1 1 6 K : O V E R 1 0 0 K O F P R O G R A M 
I N S E V E N P A R T S - O N L Y £ 7 . 5 0 

W H Y P A Y M O R E F O R L E S S O F A N 
A D V E N T U R E 

(AkNlU ' « " Wk l l 

To: CARNELL SOFTWARE. DEPT 2, A STAUNTON BD. SLOUGH. SL2 INT. 
Ptoaso sand me; Black Crystal for my, 

• Spectrum 48K. C7.S0 
• ZX816K £7.50 

I enclose a cheque/postal o'der I payable to Carnetl Software) fort 
NAME 

ADDRESS 

TRADE ENQUIRIES WELCOME 

Educat iona l • S o f t w a r e 

• g i n s 
HIGH QUALITY SOFTWARE FOR 

THE BBC M I C R O 
L A S E R M A T H S 
An educational game based on addition, subtraction, multiplication and division of 
whole numbers. The more answers you get right the more alien spacecraft you can 
destroy, and the higher your rank becomes. Highly motivating. Type. $i;e and difficulty 
evel of problems can all be sot Full colour graphics and sound. Now in use in Primary, 
Secondary and Special Schools. Ideal for home use £7.50 

AS SEEN ON BBC TV 

M A P R E F E R E N C E S 
A two program package to practise 6-Figure Grid References. Graded difficulty-find the 
Pirate Treasure or Guide the helicopter to the enemy submarine! Fun colour animated 
graphics and sound £7.60 

C L A S S M A S T E R 
A sophisticated teacher's markbook analysis program. Sort, Rank, Edit, Print, Save on 
Tape. Includes sample DATA tapo and comprehensive Training Manual. £20.00 

K E Y D E F I N E R 
Make your programming easier. Provides up to 60 defined function keys on the BBC 
micro. Choose Teletext codes. BASIC keywords. Assembler mnemonics or your own set 
of key definitions created with this package. Easy to use - very powerful. Machine code 
routines save memory in your programs, make listings easier to read. €7.60 

P I C T U R E 
A sophisticated, versatile and s-mple to use character defining package with outstanding 
facilities for characte' manipulation. Design a character, rotate it. invent it. mirror it or put 
it in reverse field. View characters in ether Modes Combine characters nto high 
resolution pictures, Save characters and pctures on tape. Full illustrated instruction 
booklet. . £7.60 

Available soon: MELODY. GRAPH PACK. WORD PLAY. 
All our software has been thoroughly field tested before release and comes on h gh 
quality cassettes, fully guaranteed for one year. Each package s accompanied by a 
detailed instruction booklet, describing the program and how to use it. Our pgorams are 
already in use In many schools throughout the country. All programs will work on all 
Operating Systems, and are Disk compat bte. 
Please add SOp pErp per order. Detailed catalogues available (SAE please*. 

S a l e s D e p a r t m e n t 
L o g i c a l E d u c a t i o n a l S o f t w a r e 

1 2 , R o w d i t c h A v e n u e , D e r b y D E 3 3 L D 
Also available from selected BBC stockists. 

D0BS0FT 
BBC SOFTWARE 

H U R R Y ! a v a i l a b l e n o w 2 f a b u l o u s n e w g a m e s a n d o t h e r 
p r o g r a m s , e d u c a t i o n a l a n d ut i l i t ies. 

THE GRANGE ADVENTURE 
A full graphical adventure set in a comprehensive school. Plenty of laughs. 
Colour and Sound. 

Mode l B (7.95 

HELL'S LANDING 
An action packed variable skill program in which you land your craft by 
bombing the city below. In both BASIC and machine code. 

Mode l A and B £5.95 

EDUCATIONAL 
Teach yourself to use BBC Computer. Geography and Maths programs. 

£5 each or al l three for £12 

UTILITIES 
SALVAGE. Salvage your 0.1. operating system faults from cassette and 
your program from the bad program error. An invaluable program. 

Mode A and B £3.95 
80 Second EPSON Hi-resolution printer dump. £3.00 
1.2 Operating System RS423 receive and transmit program. 

Mode l B £3.00 

To order phase send cheque/P. 0. made payable to: 

DOBSOFT 
" R i v e n d e l l " , 13 P w l l - y - m i n , 

P e t e r s t o n - s u p e r - E l y , C a r d i f f C F 5 6 L R 
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STRUCTURES 
F O R ^ ^ H 
Woodward and Berry's 
card game makes learning 
structures fun. 
W E ALL K N O W what it is 'like — you get a 
brilliant idea, so you dash to the machine, and 
start bashing keys in excitement. Hours later, 
what seemed to be so straightforward has 
become a nightmare. So, you down the last 
coffee, dump the program to tape, and stagger 
off to bed, hoping it will be all right in the 
morning. In fact, next morning your program 
looks for all the world as though it were the 
work of an alien intelligence. You plod 
through it, trying to remember what the 
variables represent, and just why you added 
that complicated set of conditions to statement 
10204. T h e logical paths through your pro-
gram intertwine, like a bowl of spaghetti. 

This does not prove that you are not cut out 
for programming. The job did not go wrong 
because of lack of programming skill — it was 
doomed from the moment you switched on the 
machine because you started unprepared. Pro-
gramming is an error-prone business — a 
spelling mistake in a letter is pretty trivial, but 
in a computer program absolute accuracy is 
crucial. 

Although errors are inevitable, the earlier in 
the development process they are discovered, 
the easier and quicker it will be to fix them. 

The most efficient, accurate, testable and 
maintainable computer programs are those 
whose structure most closely resembles the job 

HOUSE CARDS 
that the program has been designed to do. 

Writing programs that work, and com-
pleting them before you get fed up with them, 
is fun. Unless we pay due regard to the above 
maxim, that fun will be replaced by misery 
and frustration. So, what we want is a 
methodology for approaching this program-
ming task — and structured programming is 
just that. 

Let's go back to that wonderful inspirational 
moment when the idea comes. Instead of 
rushing to your machine and spoiling it all, 
grab a piece of paper and write down in plain 
language what the objective of the program is. 
T h e original statement is usually termed "the 
problem". Next, try to break down the main 
problem into subordinate problems, the 
essential things your program has to achieve to 
solve the problem. You can continue in this 
way, building a hierachy of problems at 
increasing levels of detail. 

So far, this may all sound pretty trite — 
where is the methodology? There are many 
different schemes to be found in books and in 

use, but they all attempt to show the same 
things: a hierachy of problems; decisions or 
branches; loops or iterations. 

From now on, we will try to explain the 
process by developing a program to play the 
card game of Pelmanism. If you are not 
familiar with the game, do not worry — all will 
be revealed as we proceed. You will acquire 
the necessary knowledge as your analysis gets 
deeper into the problem. Approaching pro-
blem analysis in this layered way is called top-
down design. 

Figure 1 shows a possible first-level 
breakdown of the Pelmanism problem. T h e 
main problem, "Play Pelmanism", is found to 
consist of two sub-problems, "Set up game" 
and "Play Game" . The diagram is read top-to-
bottom, left to right, so the diagram tells you 
that you have to set up the game before you 
can play it. 

We discover that set-up consists of getting a 
pack of playing cards, shuffling them, and 
then laying them all, face down, in random 
places on the table. Figure 2 shows how these 

sequential tasks are added to the diagram. 
That is probably as far as we need to go at 

present in the set-up problem area, so let us 
now analyse the play-game problem. We 
discover the rules are that two players take 
turns. At each turn, the player turns up two 
cards. If they are of the same value, for 
example two kings, the player gets a point, and 
the cards are removed. 

If they arc not of the same value, they arc 
replaced in their original positions, face down. 
So, we have a loop — rotate around the players 
in turn — and a decision — if the cards match, 
do one thing, otherwise do something else. 
Figure 3 shows how the plav-game problem 
can be broken down to incorporate these tasks, 
and includes the loop and the decision. The 
loops are represented by curved arrows. The 
decision is represented by a little diamond. 

It should be apparent that what happens on 
Player B's turn is essentially the same as 
happens for Player A. We have revealed a 
whole chunk of problem which might have 

(continued on page 99) 
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It can do a powerful job for yo 
SPECIAL LIMITED 

OFFER 
Buy just any t w o programs a t £ l 9 . 9 5 

and take o n e at £19.95 
FREE! 

CASH BOOK ACCOUNTS 
A! PROGRAM FOR 

BBC MICRO • . . £ 9 5 . 0 0 
O n e o f t h e m o s t i n n o v a t i v e b u s i n e s s 

p r o g r a m s o n t h e m a r k e t . M o s t s e r i o u s 
a c c o u n t a n c y p a c k a g e s a r e w r i t t e n a n d 

c o d e d b y p r o f e s s i o n a l a n d c o m p e t e n t 
p r o g r a m m e r s . T h e G e m i n i C a s h b o o k A c c o u n t i n g 

p r o g r a m w a s w r i t t e n b y p r a c t i s i n g C h a r t e r e d A c c o u n t a n t s a n d 
c o d e d b y p r o f e s s i o n a l a n d c o m p e t e n t p r o g r a m m e r s . This is a 
f u n d a m e n t a l d i f f e r e n c e . 

Th is p r a c t i c a l p r o g r a m is s i m p l e t o u s e a n d w i l l r e p l a c e y o u r 
m a n u a l c a s h a n d b a n k r e c o r d s a n d b y g i v i n g y o u i n s t a n t 
m a n a g e m e n t i n f o r m a t i o n , i t m a y e v e n p u t y o u r a c c o u n t a n t o u t 
o f j o b ! 

W i t h e x c e p t i o n a l l y e x h a u s t i v e u s e r d o c u m e n t a t i o n , fu l l 
t e c h n i c a l b a c k u p a n d p r o d u c t u p d a t e p o l i c y t h i s p r o g r a m w i l l 
i n c r e a s e t h e e f f i c i e n c y a n d p r o f i t a b i l i t y o f y o u r b u s i n e s s . T a k e a 
l o o k a t t h e i n f o r m a t i o n t h i s p r o g r a m w i l l p r o v i d e . 
* s u m m a r y o f V A T i n f o r m a t i o n t o e n a b l e y o u t o c o m p l e t e y o u r 
V A T r e t u r n s 
* c u m u l a t i v e r e c e i p t s a n d p a y m e n t s r e p o r t a n a l y s e d o v e r t h e 
s t a n d a r d p r o f i t a n d loss a n d b a l a n c e s h e e t h e a d i n g . 
* o p t i o n f o r d e p a r t m e n t a l a n a l y s i s o f s a l e s a n d p u r c h a s e s 
* p r i n t o u t o f al l t r a n s a c t i o n s 
* j o u r n a l r o u t i n e f o r e n t e r i n g t r a n s f e r s b e t w e e n a c c o u n t s a n d 
y e a r e n d a d j u s t m e n t f o r d e b t o r s , c r e d i t o r s e t c . 
* y e a r e n d t r ia l b a l a n c e 
* p r o f i t a n d loss a c c o u n t a n d b a l a n c e s h e e t 

T h e s e s t a t e m e n t s c a n b e p r o d u c e d a t w h a t e v e r i n t e r v a l 
y o u r e q u i r e e . g . m o n t h l y , q u a r t e r l y o r a n n u a l l y . 

Coming s o o n : - In tegra ted Sales + Purchase l e d g e r s 

. t h e systems w o r k e d immaculately 
w h e n t e s t e d 

"Mailist is a very professional p i e c e o f so f tware . 
(Which Micro & Software Review Feb 83) 

H e r e ' s a r a n g e o f s o f t w a r e f o r t h e i n d e p e n d e n t 
b u s i n e s s m a n t h a t ' s d e s i g n e d t o h a r n e s s t h e p o w e r o f y o u r 
m i c r o t o d e l i v e r t h e v i t a l i n f o r m a t i o n y o u n e e d in al l k e y a r e a s 
o f y o u r b u s i n e s s . A b r e a k t h r o u g h o n b o t h p r i c e a n d 
p e r f o r m a n c e , e a c h p r o g r a m is f u l l y t e s t e d a n d c o m e s w i t h a l l 
t h e d o c u m e n t a t i o n b a c k u p y o u n e e d . 

"Gemini's range o f so f tware is in t h e vanguard o f 
t h e releases fo r 'serious' micro users . . 

CWhich Micro and Software Review) 

SPREADSHEET ANALYSIS 
BEEBCALC £ 1 9 . 9 5 
DRAGONCALC £ 1 9 . 9 5 

F O R B B C A N D D R A G O N 3 2 . S p r e a d s h e e t 
p r o c e s s o r s h a v e p r o v e d t o b e i m p o r t a n t 

t o o l s f o r u s i n g m i c r o s in b u s i n e s s , s c i e n t i f i c 
a n d d o m e s t i c financial a p p l i c a t i o n s . 

W i t h o u t a n y p r o g r a m m i n g k n o w l e d g e a t al l , y o u m a y : -
* Set up a computerised spreadsheet, with chosen row and column names. 
* Specify formulae relating any row or column to any other. 
* Enter your source data and have the results calculated. 
* Save the results on tape (or disk - BBC) for later reloading and manipulation. 
* Print the tabulated results in an elegant report format. 
* Experienced users may access saved files and write their own reporting or 
graphics presentation programs for the results. 

S o m e t y p i c a l a p p l i c a t i o n s : -
* Small business accounting applications, e.g. profit and loss statements and 
cashflow projections, break-even analyses etc. 
* Investment project appraisal - anything from double glazing to oil rigs! 
* Comparing rent/leasebuy options 
* Processing the results of scientific experiments or field studies 
* Engineering calculation models 
* In fact, anything that involves repeated re-calculation of results presented in 
tabular or spreadsheet format 
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ir business at petty cash prices. 
INVOICES A N D STATEMENTS . . . £ 1 9 . 9 5 
C o m p a t i b l e w i t h m o s t micros. S e e t a b l e . Idea l for t h e small 
business. A c o m p l e t e sui te o f p r o s r a m s t o g e t h e r w i t h 
g e n e r a t e d c u s t o m e r file for p r o d u c i n g cr isp a n d e f f ic ient 

business invoices a n d m o n t h l y s t a t e m e n t s o n y o u r line pr in ter . Al l 
ca lcu la t ions i n c l u d e VAT automat ica l ly , a n d t h e p r o g r a m a l lows y o u r 
o w n messages o n t h e f o r m p r o d u c e d . This p r o g r a m gives y o u s u p e r b 
p r e s e n t a t i o n a n d saves t i m e o n o n e o f t h e m o s t t e d i o u s tasks in t h e 
of f ice . 

COMMERCIAL ACCOUNTS . . • £ 1 9 . 9 5 
C o m p a t i b l e w i t h m o s t micros . S e e t a b l e . A g e m o f a 
p r o g r a m , all f o r casset te , w i t h t h e f o l l o w i n g f e a t u r e s : - Daily 
Journal . C r e d i t Sales. Cash Sales. C r e d i t Purchases. Purchases 

- o t h e r . Sales Ledger . Purchase Ledger . Bank A c c o u n t . Year t o d a t e 
summary. A fully in teract ive p r o g r a m sui tab le f o r all businesses, Files 
c a n b e s a v e d a n d l o a d e d a n d tota ls f r o m o n e fi le e a r n e d f o r w a r d t o 
a n o t h e r o n cassette . Particularly useful f r o m a cash flow p o i n t o f v i e w , 
w i t h a n i m m e d i a t e accessibil i ty t o tota ls fo r d e b t o r s a n d cred i tors . Bank 
to ta l ly s u p p o r t e d w i t h ent r ies for c h e q u e n u m b e r s , c red i ts a n d , o f 
c o u r s e , r u n n i n g b a l a n c e . 

DATABASE . . . £ 1 9 . 9 5 
C o m p a t i b l e w i t h m o s t micros . S e e t a b l e . The p r o g r a m t h a t 
e v e r y o n e n e e d s , t h e m o s t va luab le a n d versati le in y o u r 
co l lec t ion . Facilities inc lude sort search, list p r in t if r e q u i r e d . 

Can b e u s e d in p l a c e o f any c a r d i n d e x a p p l i c a t i o n ; o n c e p u r c h a s e d 
y o u c a n w r i t e y o u r o w n d e d i c a t e d d a t a b a s e t o suit y o u r par t icular 
n e e d s w i t h a limitless n u m b e r o f en t r ies o n s e p a r a t e cassettes. 

STOCK CONTROL * . . £ 1 9 . 9 5 
C o m p a t i b l e w i t h m o s t micros . S e e t a b l e . D e d i c a t e d 
s o f t w a r e w i t h all that 's necessary t o k e e p c o n t r o l o f s tock. 
This p r o g r a m wi l l t a k e t h e t e d i u m o u t o f s tock c o n t r o l a n d 

save t i m e a n d m o n e y . Rout ines i n c l u d e s tock set u p , user r e f e r e n c e 
n u m b e r , m i n i m u m stock level, f inancial summary , l ine pr int records , 
q u i c k s tock summary , a d d s tock , d e l e t e / c h a n g e r e c o r d a n d m o r e . 

HOME ACCOUNTS . . . £ 1 9 . 9 5 
C o m p a t i b l e w i t h m o s t micros . S e e t a b l e . Runs a c o m p l e t e 
h o m e finance p a c k a g e for y o u w i t h e v e r y facility necessary 
for k e e p i n g a t rack o f regular a n d o t h e r expenses , b a n k 

a c c o u n t m o r t g a g e , H.P. e t c . This p r o g r a m also a l lows y o u t o p l o t 
graphical ly b y Ustograms y o u r m o n t h l y ou tgo ings . 

WORD PROCESSOR. . . £ 1 9 . 9 5 
C o m p a t i b l e w i t h m o s t micros . S e e t a b l e . This p r o g r a m 
fea tures rout ines f o u n d in m u c h larger a n d m o r e e x p e n s i v e 
p a c k a g e s w i t h a typical w o r d l eng th o f 5 - 6 le t ters it a l lows 

f o r a r o u n d 1 0 0 0 w o r d s in m e m o r y a t o n e t ime. I d e a l for t h e user w h o 
requ i res a s imple p r o g r a m t o w r i t e let ters o n his c o m p u t e r . Features 
inc lude , b l o c k d e l e t e , b l o c k insert, search a n d r e p l a c e , e d i t tex t , d isplay 
t e x t a n d m o r e . 

AB 
CD 

MAILING LIST. . • £ 1 9 . 9 5 
C o m p a t i b l e w i t h m o s t micros. S e e t a b l e . A s u p e r b 
d e d i c a t e d d a t a b a s e t o a l l o w f o r man ipu la t ions o f n a m e s 
a n d addresses a n d o t h e r d a t a . Gemin i 's u n i q u e ' s e a r c h k e / 

system gives y o u a fu r the r t e n ' u s e r - d e f i n e d p a r a m e t e r s ' t o m a k e y o u r 
o w n select ions. Features inc lude t h e facility t o find a n a m e o r d e t a i l 
w h e n on ly par t o f t h e de ta i l is k n o w n , it wi l l p r in t labels in a var iety o f 
user s p e c i f i e d formats . 

Dea le r /T rade enquir ies invi ted — generous t r a d e discounts for quan t i t y 
Spec ia l ACCESS c a r d instant sales hot l ine i A 9 A C A E 4 ^ E 

for GUARANTEED prompt d e s p a t c h . . . I d * OO 
24-hr Ansaphone Service. 

All enquiries other than credit card sales to 03952-5832 
G e m i n i . F u n c t i o n a l S o f t w a r e S p e c i a l i s t s . 9 , S a l t e r t o n R o a d , E x m o u t h , D e v o n E X 8 2 Q G 

I 
I 
I 
I 
I 
I 

Tick the box for Program you require. Prices includc VA.T. and Package and Postage. 
Please supply the following cassette software. 
Database ........ — £19.95 • 
Stock Control 
Mailing Ust 
Invoices and Statements ..... 
Commercial Accounts 
Home Accounts 

Name_ 

ZX81 16K Database 
BBC Cash Book m w 
BBC Disks - other tides 
Osborne Disk Database 

£19.95 Q Word processor 
£19.95 • Beebcalc 

Dragoncalc 

.,_.. £19.95 • 
. £19.95 • 
£19.95 • 

£9.95 • 
£95.00 • 
£23.95 • 
£23.95 • 
£19.95 • 

.. £19.95 • 

.. £19.95 • 

Address. 

Machine Type_ 

I endose 

^Memory Size_ 

Make cheques and postal orders payable to Gemini Marketing Ltd. 

Diners Card Number. 

Q 

^Access Number. 

Signature 

Gemini . Functional Sof tware Specialists, 9 Salterton Road, Exmouth, 
Devon EX8 2QG. ycs 



Sinclair ZX Specti 
16Kor48KRAML 
full-size moving-
key keyboard... 
colour and sound... 
high-resolution 
graphics... 
From only 
£1257 

First , t h e r e w a s t h e w o r l d - b e a t i n g 
S i n c l a i r Z X 8 0 . T h e f i rs t p e r s o n a l c o m p u t e r 
f o r u n d e r £ 1 0 0 . 

T h e n , t h e Z X 8 1 . W i t h u p t o 1 6 K R A M 
a v a i l a b l e , a n d t h e Z X P r i n t e r . G i v i n g m o r e 
p o w e r a n d m o r e f l e x i b i l i t y . T o g e t h e r , 
t h e y ' v e s o l d o v e r 5 0 0 , 0 0 0 s o fa r , t o m a k e 
S i n c l a i r w o r l d l e a d e r s in p e r s o n a l 
c o m p u t i n g . A n d t h e Z X 8 1 r e m a i n s t h e 
i d e a l l o w - c o s t i n t r o d u c t i o n t o c o m p u t i n g . 

N o w t h e r e ' s t h e Z X S p e c t r u m ! W i t h 
u p t o 4 8 K o f R A M . A f u l l - s i z e m o v i n g - k e y 
k e y b o a r d . V i v i d c o l o u r a n d s o u n d . H i g h -
r e s o l u t i o n g r a p h i c s . A n d a l o w p r i c e t h a t ' s 
u n r i v a l l e d . 

Professional power -
personal computer price! 

T h e Z X S p e c t r u m i n c o r p o r a t e s a l l 
t h e p r o v e n f e a t u r e s o f t h e Z X 8 1 . B u t i ts 
n e w 1 6 K B A S I C R O M d r a m a t i c a l l y 
i n c r e a s e s y o u r c o m p u t i n g p o w e r . 

Y o u h a v e a c c e s s t o a r a n g e of 8 
c o l o u r s f o r f o r e g r o u n d , b a c k g r o u n d a n d 
b o r d e r , t o g e t h e r w i t h a s o u n d g e n e r a t o r 
a n d h i g h - r e s o l u t i o n g r a p h i c s . 

Y o u h a v e t h e f a c i l i t y t o s u p p o r t 
s e p a r a t e d a t a f i les . 

Y o u h a v e a c h o i c e o f s t o r a g e c a p a -
c i t i e s ( g o v e r n e d b y t h e a m o u n t of R A M ) . 
1 6 K o f R A M ( w h i c h y o u c a n u p r a t e l a t e r 
t o 4 8 K o f R A M ) o r a m a s s i v e 4 8 K o f R A M . 

Y e t t h e p r i c e o f t h e S p e c t r u m 1 6 K 
is a n a m a z i n g £ 1 2 5 ! E v e n t h e p o p u l a r 
4 8 K v e r s i o n c o s t s o n l y £ 1 7 5 ! 

Y o u m a y d e c i d e t o b e g i n w i t h t h e 
1 6 K v e r s i o n . If s o , y o u c a n sti l l r e t u r n it l a t e r 
f o r a n u p g r a d e . T h e c o s t ? A r o u n d £ 6 0 . 

Ready to use today, 
easy to expand tomorrow 

Y o u r Z X S p e c t r u m c o m e s w i t h a m a i n s 
a d a p t o r a n d al l t h e n e c e s s a r y l e a d s t o 
c o n n e c t t o m o s t c a s s e t t e r e c o r d e r s 
a n d T V s ( c o l o u r o r b l a c k a n d w h i t e ) . 

E m p l o y i n g S i n c l a i r B A S I C ( n o w u s e d 
in o v e r 5 0 0 , 0 0 0 c o m p u t e r s w o r l d w i d e ) 
t h e Z X S p e c t r u m c o m e s c o m p l e t e w i t h 
t w o m a n u a l s w h i c h t o g e t h e r r e p r e s e n t a 
d e t a i l e d c o u r s e in B A S I C p r o g r a m m i n g . 
W h e t h e r y o u ' r e a b e g i n n e r o r a c o m p e t e n t 
p r o g r a m m e r , y o u ' l l f i n d t h e m b o t h o f i m -
m e n s e h e l p . D e p e n d i n g o n y o u r c o m p u t e r 
e x p e r i e n c e , y o u ' l l q u i c k l y b e m o v i n g 
i n t o t h e c o l o u r f u l w o r l d o f Z X S p e c t r u m 
p r o f e s s i o n a l - l e v e l c o m p u t i n g . 

T h e r e ' s n o n e e d t o s t o p t h e r e . T h e 
Z X P r i n t e r - a v a i l a b l e n o w - is fu l ly 
c o m p a t i b l e w i t h t h e Z X S p e c t r u m . A n d 
l a t e r t h i s y e a r t h e r e wi l l b e M i c r o d r i v e s f o r 
m a s s i v e a m o u n t s o f e x t r a o n - l i n e s t o r a g e , 
p l u s a n R S 2 3 2 / n e t w o r k i n t e r f a c e b o a r d . 

Key features of the 
Sinclair Z X Spectrum 
• Ful l c o l o u r - 8 c o l o u r s e a c h f o r 

f o r e g r o u n d , b a c k g r o u n d a n d b o r d e r , 
p l u s f l a s h i n g a n d b r i g h t n e s s - i n t e n s i t y 
c o n t r o l . 

• S o u n d - B E E P c o m m a n d w i t h v a r i a b l e 
p i t c h a n d d u r a t i o n . 

• M a s s i v e R A M - 1 6 K o r 4 8 K . 

• F u l l - s i z e m o v i n g - k e y k e y b o a r d - a l l 
k e y s a t n o r m a l t y p e w r i t e r p i t c h , w i t h 
r e p e a t f a c i l i t y o n e a c h k e y . 

• H i g h - r e s o l u t i o n - 2 5 6 d o t s 
h o r i z o n t a l l y x 1 9 2 v e r t i c a l l y , e a c h 
i n d i v i d u a l l y a d d r e s s a b l e f o r t r u e h i g h -
r e s o l u t i o n g r a p h i c s . 

• A S C I I c h a r a c t e r s e t - w i t h u p p e r - a n d 
l o w e r - c a s e c h a r a c t e r s . 

• T e l e t e x t - c o m p a t i b l e - u s e r s o f t w a r e 
c a n g e n e r a t e 4 0 c h a r a c t e r s p e r l i n e 
o r o t h e r s e t t i n g s . 

• H i g h s p e e d L O A D & S A V E - 1 6 K in 1 0 0 
s e c o n d s v i a c a s s e t t e , w i t h V E R I F Y & 
M E R G E f o r p r o g r a m s a n d s e p a r a t e 
d a t a f i l es . 

• S i n c l a i r 1 6 K e x t e n d e d B A S I C -
i n c o r p o r a t i n g u n i q u e ' o n e - t o u c h 1 

k e y w o r d e n t r y , s y n t a x c h e c k , a n d 
r e p o r t c o d e s . 



um 

Z X Spectrum software on 
cassettes-avai lable now 

T h e S p e c t r u m s o f t w a r e l i b r a r y is 
g r o w i n g e v e r y d a y . S u b j e c t s i n c l u d e 
g a m e s , e d u c a t i o n , a n d b u s i n e s s / 
h o u s e h o l d m a n a g e m e n t . F l igh t 
S i m u l a t i o n . . . C h e s s . . . P l a n e t o i d s . . . 
H i s t o r y . . . I n v e n t i o n s . . . V U - C A L C . V U - 3 D 
. . . C l u b R e c o r d C o n t r o l l e r . . . t h e r e is 
s o m e t h i n g f o r e v e r y o n e . A n d t h e y al l 
m a k e ful l u s e o f t h e S p e c t r u m ' s c o l o u r , 
s o u n d , a n d g r a p h i c s c a p a b i l i t i e s . You ' l l 
r e c e i v e a d e t a i l e d c a t a l o g u e w i t h y o u r 
S p e c t r u m . 

ZX Expansion Module 
T h i s m o d u l e i n c o r p o r a t e s t h e t h r e e 

f u n c t i o n s o f M i c r o d r i v e c o n t r o l l e r , l o c a l 
a r e a n e t w o r k , a n d R S 2 3 2 i n t e r f a c e . 
C o n n e c t it t o y o u r S p e c t r u m a n d y o u c a n 
c o n t r o l u p t o e i g h t M i c r o d r i v e s , 
c o m m u n i c a t e w i t h o t h e r c o m p u t e r s , a n d 
d r i v e a w i d e r a n g e o f p r i n t e r s . 

T h e p o t e n t i a l is e n o r m o u s , a n d t h e 
m o d u l e wi l l b e a v a i l a b l e in t h e e a r l y p a r t 
o f 1 9 8 3 f o r a r o u n d £ 3 0 . 

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

The Z X Printer-
available now 

D e s i g n e d e x c l u s i v e l y f o r u s e w i t h t h e 
S i n c l a i r Z X r a n g e o f c o m p u t e r s , t h e 
p r i n t e r o f f e r s Z X S p e c t r u m o w n e r s t h e fu l l 
A S C I I c h a r a c t e r s e t - i n c l u d i n g l o w e r - c a s e 
c h a r a c t e r s a n d h i g h - r e s o l u t i o n g r a p h i c s . 

A s p e c i a l f e a t u r e is C O P Y w h i c h 
p r i n t s o u t e x a c t l y w h a t is o n t h e w h o l e T V 
s c r e e n w i t h o u t t h e n e e d f o r f u r t h e r 
i n s t r u c t i o n s . P r i n t i n g s p e e d is 5 0 c h a r a c -
t e r s p e r s e c o n d , w i t h 3 2 c h a r a c t e r s 
p e r l i n e a n d 9 l i n e s p e r v e r t i c a l i n c h . 

T h e Z X P r i n t e r c o n n e c t s t o t h e r e a r o f 
y o u r Z X S p e c t r u m . A rol l o f p a p e r ( 6 5 f t 
l o n g a n d 4 i n w i d e ) is s u p p l i e d , a l o n g w i t h 
fu l l i n s t r u c t i o n s . F u r t h e r s u p p l i e s o f p a p e r 
a r e a v a i l a b l e in p a c k s o f f i v e rol ls. 

The ZX Microdrive-
coming soon 

T h e n e w M i c r o d r i v e s , d e s i g n e d 
e s p e c i a l l y f o r t h e Z X S p e c t r u m , a r e s e t t o 
c h a n g e t h e f a c e o f p e r s o n a l c o m p u t i n g 
b y p r o v i d i n g m a s s o n - l i n e s t o r a g e . 

E a c h M i c r o d r i v e c a n h o l d u p t o 1 0 0 K 
b y t e s u s i n g a s i n g l e i n t e r c h a n g e a b l e 
S t o r a g e m e d i u m . 

T h e t r a n s f e r r a t e is 1 6 K b y t e s p e r 
s e c o n d , w i t h a n a v e r a g e a c c e s s t i m e o f 
3 . 5 s e c o n d s . A n d y o u ' l l b e a b l e t o c o n n e c t 
u p t o 8 M i c r o d r i v e s t o y o u r S p e c t r u m v ia 
t h e Z X E x p a n s i o n M o d u l e . 

A r e m a r k a b l e b r e a k t h r o u g h a t a 
r e m a r k a b l e p r i c e . T h e M i c r o d r i v e s wi l l b e 
a v a i l a b l e in t h e e a r l y p a r t o f 1 9 8 3 f o r 
a r o u n d £ 5 0 . 

How to order your ZX Spectrum 
B Y P H O N E - A c c e s s , B a r c l a y c a r d o r 

T r u s t c a r d h o l d e r s c a n c a l l 0 1 - 2 0 0 0 2 0 0 f o r 
p e r s o n a l a t t e n t i o n 2 4 h o u r s a d a y , e v e r y 
d a y . B Y F R E E P O S T - u s e t h e n o - s t a m p 
n e e d e d c o u p o n b e l o w . Y o u c a n p a y b y 
c h e q u e , p o s t a l o r d e r , B a r c l a y c a r d , 

A c c e s s o r T r u s t c a r d . 
E I T H E R W A Y - p l e a s e a l l o w u p t o 2 8 

d a y s f o r d e l i v e r y . A n d t h e r e ' s a 1 4 - d a y 
m o n e y - b a c k o p t i o n , o f c o u r s e . W e w a n t 
y o u t o b e s a t i s f i e d b e y o n d d o u b t - a n d w e 
h a v e n o d o u b t t h a t y o u wil l b e . 

n * " Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order eTI 
Qty Item Code Item Price Total 

£ £ 
S i n c l a i r Z X S p e c t r u m - 1 6 K R A M v e r s i o n 1 0 0 1 2 5 . 0 0 
S i n c l a i r Z X S p e c t r u m - 4 8 K R A M v e r s i o n 1 0 1 1 7 5 . 0 0 
S i n c l a i r Z X P r i n t e r 2 7 5 9 . 9 5 
P r i n t e r p a p e r ( p a c k o f 5 ro l ls ) 1 6 1 1 . 9 5 
P o s t a g e a n d p a c k i n g : o r d e r s u n d e r £ 1 0 0 2 8 2 . 9 5 

o r d e r s o v e r £ 1 0 0 2 9 4 . 9 5 
T o t a l £ 

P l e a s e t i c k if y o u r e q u i r e a V A T r e c e i p t • 
* l e n c l o s e a c h e q u e / p o s t a l o r d e r p a y a b l e t o S i n c l a i r R e s e a r c h L t d f o r £ 
* P l e a s e c h a r g e t o m y A c c e s s / B a r c l a y c a r d / T r u s t c a r d a c c o u n t n o . 
• P l e a s e d e l e t e / c o m p l e t e | | I j ! , I l _ _ i > 
a s a p p l i c a b l e 

| S i g n a t u r e 
P L E A S E P R I N T • 
| N a m e : M r / M r s / M i s s j I I I I I I I I I i I I I I I I I I I 
| A d d r e s s I I I ! I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I - I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I 90S I 

F R E E P O S T - n o s t a m p n e e d e d . P r i c e s app ly t o U K only. E x p o r t p r ices o n a p p l i c a t i o n u 



Let Commodore 
expand 

your horizons. 
VIC 20 is the finest home 

computer that money can buy 
And the better you get to know 

it, the more confident, adventurous 
and ambitious you'll become. 

You'll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many applications 
in the home. 

Every program in the series 
has been designed by experts, and 
chosen for its quality ana value 
for money 

VIC business software covers 
a wide range of applications, includ-
ing spread-sheet analysis, stock 
control, information handling and 
word-processing. 

A mind-blowing range of 
games including Scott Adams' 
world-famous Adventure' series. 

Advanced space games, includ-
ing the sophisticated 'Omega Race'. 

Leam subjects as diverse as 
English Language, programming, 
and biology 

And 'home' software ranges 
from IQ tests to Robert Carrier 
menus. 

In addition, there is a range 
of VIC software, like programmers' 
aids and graphics packages-

to add to your understanding and 
enjoyment of computers and 
computing. 

There's even a special 'VicSoft' 
Club for VIC 20 enthusiasts, 
with many advantages including 
special offers to club members. 



VIC software will expand your 
horizons. And your mind. 
PRICES RANGE FROM £4.99 to £24.95 INC. VAT. 

f t commodore 
VIC 20 

For more information, a catalogue of VIC software 
and details of your local retailers or dealers please phone or 

complete the coupon and send to: 
The Commodore Information Centre, 

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

Name . I 
IMRVMRS/MISSl 
A d d r e s s 

Postcode 
VCYOCOJ83 



< [Vil l i ; i A 
I 1 T > : . 

• . • 

f y 'f it ' ''I • ^ 

m . I -
The key handbooks to your micro 
T H E Z X S P E C T R U M 

* T h e Z X S p e c t r u m 
H o w to get the most out of your 
Spectrum. £5.9S 
T h e S p e c t r u m P r o g r a m m e r 
The absolute beginners guide t o 
programming the Spectrum 
£5 95 

T h e S p e c t r u m B o o k o f 
G a m e s 
21 complete games programmes 
for the Spectrum. £5.95 
I n t r o d u c i n g S p e c t r u m 
M a c h i n e C o d e 
Master your Spectrum completely 

' £7.95 

T H E B B C M I C R O 

T h e B B C M i c r o 
An expert guide to its more 
advanced and special features. 
£6.95 
2 1 G a m e s f o r t h e B B C M i c r o 
Includes arcade, board and 
adventure games specially 
wr i t ten. £5.95 

T H E C O M M O D O R E 6 4 

C o m m o d o r e 6 4 C o m p u t i n g 
A full introduction and ready 
reference. £5.95 

T H E O R I C - I 

T h e O R I C - I 
Get the most f rom this amazing 
new machine. £5.95 

T H E D R A G O N 3 2 

T h e D r a g o n 3 2 
How to master the Dragon and 
all its facilities. £5 95 
T h e D r a g o n 3 2 B o o k o f 
G a m e s 
21 exciting games, all fully tested 
and crash proofed. £5 95 

T H E L Y N X 

L y n x C o m p u t i n g 
Master the Lynx f rom scratch! 
£6 95 

T H E A P P L E l ( 

A p p l e I I P r o g r a m m e r ' s G u i d e 
The advanced programmer's 
guide £10.95 

P r o g r a m m i n g w i t h G r a p h i c s 
Get the best f rom the graphics 
on any machinc. £5.95 
S i m p l e I n t e r f a c i n g P r o j e c t s 
Interface your machine wi th your 
domestic devices. £6 95 
C o m p u t i n g f o r t h e H o b b y i s t 
a n d S m a l l B u s i n e s s 
A user-friendly introduction to 
personal computing. £6.95 
C o m p u t e r L a n g u a g e s a n d 
t h e i r U s e s 
A detailed guide to the 
advantages c f other languages 
over BASIC. £5.95 

A l l i l l u s t r a t e d A i l a v a i l a b l e n o w f r o m y o u r l o c a l C o m p u t e r s t o r e , s u p p l i e r o r b o o k s h o p . 

' GRANADA PUBLISHING " 



f continued from page 91) Figure 2. 

Play 
Pelmanism 

Play 
game 

Set up 
game — Display 

cards 

r \ 
Set up Shuffle 
deck deck 

resulted in duplicate code, had wc started to 
program too early. Of course, most of you 
would have spotted such duplication straight 
away, but the principle is valid. If it occurred 
at a lower level, you might not have recognised 
it. There is no need to duplicate parts of the 
diagram, so we simply put the note "as for 
player A " under "Player B's t u rn" — see 
Figure 3. 

Just identifying a loop is hardly sufficient — 
we have to say what stops it. Once again, this 
is expressed in plain words — no flags to be 
used at this stage, please! Therefore, in Figure 
3, we have added legends like "Repeat until all 
the cards have been paired" to the arrows 
representing the loops. Similarly, we have 
defined the decisions, but, because of lack of 
space, these definitions appear as footnotes. 
The other addition in Figure 3 is the box 
"Print Results". We have decided that, 
at the end of the game, we should display the 
scores. 

We hope you can see already that this is an 
easy-to-understand representation of the game 
problem. You will notice that it describes the 
Problem, and not the Solution — so it 
is just as appropriate as a description of the 
game as played with cards as of its simulation 
on the computer. Therefore, when you do 
eventually code it , your program will 
represent reality, will correspond closely in 
structure to your design solution, and you will 
be able to enhance it later, if you wish. 

Notice also that the structure diagram is 
universal, and is not tied to any particular 
programming language or dialect, or to any 
particular computer. For example, we have 
not said whether the loops will be imple-
mented as "For-Next" , "Repeat-Until" or 
"Do-While". 

Now, although we have some way to go to 
fully define the problem, at the level of detail 
required for a complete solution, we could at 
this stage start to write the program. T h e 

essence of the s t r u c t u r e d " t o p - d o w n " 
approach is that it does make it possible to 
develop programs in a modular way. Let us 
take the low-level boxes, such as "Pick a 
card". They are still black boxes at this stage, 
and can be coded as dummy procedures or 
sub-routines. Such dummies are known in the 
trade as "s tubs" . You can then run and test 
your skeleton program for basic errors. If you 
include temporary Print statements within 
your "s tubs" , you can prove to yourself that 
the procedures or sub-routines are being 
entered and left in the correct sequence. Note 
that you may have to force the program to 
proceed from one state to another by other 
temporary statements. Take the following 
example: 

10 PROCA (or GOSUB 1010) 
20 FLAG = 0 
30 REPEAT 
40 PROCB (or GOSUB 2010) 
50 UNTIL FLAG = 1 
60 PROCC (or GOSUB 3010) 
70 END 

1000 DEF PROCA (not required for GOSUB) 
1010 PRINT "PROCA HAS BEEN EXECUTED" 
1999 ENDPROC (or RETURN) 
2000 DEF PROCB (not required for GOSUB) 
2010 PRINT "PROCB HAS BEEN EXECUTED" 
2999 ENOPROC (or RETURN) 
3000 DEF PROCC (not required for GOSUB) 
3010 PRINT "PROCC HAS BEEN EXECUTED" 
3999 END PROC (or RETURN) 
Clearly, the program will get stuck in the loop 
which calls procedure B for ever and a day. Of 
course, the real code to be placed in procedure 

Figure 3. 
Play 

g a m e 

Repea t unti l al l the c a r d s 
have been paired 

Player A's Player B's Print 
turn turn results 

^ • a s for player A 
Repeat unt i l p icked pair do not 

m a t c h or all the cards have been paired 

Pick a Pick a Rep lace 
ca rd card cards 

Remove cards 
a n d Increase 

score 

B will do something which results in Flag 
being set to " 1 " , but you have not written this 
yet. So, once you have tested the program as 
above, simply insert a new statement 2020, 
setting Flag equal to " 1 " . Th is will force the 
program to leave the loop and execute the later 
code. 

T o return to the Pelmanism problem, we are 
approaching an adequate definition, but need 
to be more precise. For example, the box 
"Pick a card" needs to be expanded as in 
figure 4. 

Let us now recap on what we have been 
doing. First, we defined our problem at the 
highest meaningful level, then at the next level 
down. We were then able to code our program 
in skeleton form. As further understanding 
came, wc could expand our structured design 
downwards into increasing levels of detail, 
and, at each level, could insert code into 
"black boxes" . T h i s process can be 
summarised as: 
DEFINE OBJECTIVE 
DEFINE PROBLEM ELEMENTS 
AT CURRENT LEVEL 
CODE SKELETON SOLUTION 
IF PROGRAM COMPLETE, STOP 
OTHERWISE 

T h e more astute of you will be a little 
cynical about the glib way we suggest you flip 
from adding a box to the diagram to actually 
coding it — and quite right, too. T h e coded 
solution to one box may, of course, be far from 
simple. It may require some thought as to how 
you can program it. Again, we urge you not to 
try to develop this code at the keyboard. You 
will find your time is far more productive if 
you try to sketch out the required code before-
hand, using some kind of shorthand notation. 
This is where we can learn from the 
experience of professionals, and introduce the 
concept of "pseudo-code". 

Various academics have written doubtless 
worthy tomes on language systems for pseudo-
code. Some advocate a free-form representa-
tion, similar to Basic, whilst others prefer to 
have you fill in complicated-looking forms. 
Our advice is to forget all that, unless you are 
intent on immersing your hobby in a 
bureaucracy. You should develop your own 
shorthand notation — after all, you are the 
only person who will have to understand it. It 
is different for professionals in a big 
department, where other programmers have to 
pick up the documentation and work from it. 

What does pseudo-code look like? It is 
somewhere between a precise form of English 
and the program code itself. Its syntax is loose, 
but its format should be consistent and clear. 
T h e pseudo code for the box "Set-up game" in 
the Pelmanism problem could be: 
Proc set up game 

— Set up deck 
— Set up a string of card values 

fcontinued on page 101) 
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S o u t h L o n d o n ' s Largest 
M i c r o C o m p u t e r 
C e n t r e 

C O M M O D O R E 6 4 
I n c l u d i n g F r e e W o r d P r o c e s s o r 

P r o g r a m o n Casse t te o r D i s k . 
6 4 K 

£ 3 4 5 . 0 0 

V i c 2 0 5 k 
£ 1 2 9 . 9 5 

!1k € 1 6 9 . 9 5 
includes 5 Free programmes. 

V I C 1 5 4 1 D i s k D r i v e £ 2 9 9 . 9 5 
1 6 K R A M P a c k £ 3 9 . 9 5 
1 6 K R A M P a c k 
( E x p a n d a b l e T o 2 4 K ) £ 4 9 . 9 5 

, r» ideal for C o m m o d o r e computers 
f J J 3 £ * S e i k o s h a G P 1 0 0 V C P r i n t e r £ 2 4 9 . 9 5 
* * C o m m o d o r e 6 4 S o f t w a r e N o w i n S tock 

M a i n C o m m o d o r e D e a l e r f o r 
N e w 5 0 0 s e r i e s . N e w 7 0 0 s e r i e s B u s i n e s s C o m p u t e r s . 

VIC Cassette £ 4 4 . 9 5 
VIC Printer £ 2 2 9 . 0 0 

A T A R I 4 0 0 
niimiimitmimmmn\ 

Just A r r i v e d . . . 
BBC M o d e l B £ 3 9 9 . 9 5 
P l u s D i s k D r i v e s , P r i n t e r s a n d S o f t w a r e . 
T e x a s T I 9 9 A £ 1 5 9 . 9 5 
P l u s D i s k D r i v e s , V o i c e S y n t h e s i z e r a n d S o f t w a r e . 
E p s o n H X - 2 0 P o r t a b l e 
P l u s p r o b a b l y t h e l a r g e s t r a n g e o f E p s o n s o f t w a r e 
a n d a c c e s s o r i e s 
E p s o n Q X - 1 0 Business C o m p u t e r 
V e r y l a t e s t — j u s t i n . 

T H E A M A Z I N G O R I C - 1 
Colour Computer 
* 4 0 C o l u m n s x 2 8 r o w s . 
* M i c r o s o f t Basic 

* 8 Co lours . 
* Bu l l t - ln S o u n d 

Synthes iser . 
* H i g h Res Graph ics . 

4 8 K M i c r o s o f t B a s i c £ 1 6 9 . 9 5 
16K M i c r o s o f t Basic P h o n e l 

C o m e i n f o r a D e m o n s t r a t i o n . 

D R A G O N 3 2 £ 1 9 8 . 9 5 
L i m i t e d s t o c k s a v a i l a b l e . N e w s o f t w a r e c o m i n g i n 

a l l t h e t i m e . C o m e i n f o r a d e m o o r s e n d f o r o u r l is t . 

O v e r 9 0 0 s o f t w a r e p r o g r a m m e s a l w a y s i n s t o c k . 
W e c a r r y p r o b a b l y t h e w i d e s t r a n g e w i t h 
c o n t i n u o u s d e m o n s t r a t i o n s . 

1 6 K 
£ 1 5 9 . 9 5 

L e s s B a s i c 

Q A & H 4 0 0 

4 8 K 
£ 2 2 9 . 9 5 
L e s s B a s i c 

96 flB flP J?* fff flB 95 ffl fl? B EJ 
mi- • •«•..<• ci iaj t t j f f lwwes 
a w n c - i u a r a & e n n i e i a i 

P r o g r a m m e r Kit £ 3 9 . 9 0 
4 8 k U p G r a d e f o r A t a r i 4 0 0 £ 7 3 . 5 0 

A t a r i 8 0 0 4 8 K i n c A t a r i 8 1 0 D i s k 
b a s i c £ 4 6 9 . 9 5 D r i v e £ 2 9 9 . 0 0 
A t a r i 4 1 0 C a s s e t t e £ 4 9 . 0 0 A t a r i 8 2 2 P r i n t e r £ 1 9 9 . 9 5 

P l u s D a i s y W h e e l a n d D o t M a t r i x p r i n t e r s 
f o r t h e A t a r i r a n g e F r o m £ 9 9 . 9 5 

A t a r i 4 0 0 T y p e w r i t e r k e y b o a r d . D i r e c t e a s y 
r e p l a c e m e n t f o r s t a n d a r d k e y b o a r d £ 5 9 . 9 5 

L a r g e s t S t o c k s o f S o f t w a r e i n S o u t h L o n d o n . 
A v a i l a b l e o n C a s s e t t e , D i s k o r C a r t r i d g e . M a s s i v e 
r a n g e s f o r : 
A t a r i , S p e c t r u m , Z X 8 I , B B C a n d D r a g o n . 

P r i n t e r s 
W e c a r r y a w i d e r a n g e o f p r i n t e r s i n c l u d i n g : 
A m b e r D o t M a t r i x £ 8 9 . 9 5 
S e i k o s h a G P 1 0 0 A £ 2 2 9 . 9 5 
E p s o n F X 8 0 N e w 1 6 0 c p s £ 4 4 9 . 9 5 
S m i t h - C o r o n a D a i s y W h e e l £ 5 4 9 . 9 5 
C a b l e s a n d I n t e r f a c e s f o r m o s t h o m e 
m i c r o ' s I n s t o c k . 

S i n c l a i r S p e c t r u m C o l o u r C o m p u t e r 

16K £ 1 2 4 . 9 5 
48K £ 1 7 4 . 9 5 
W e c a r r y m a s s i v e 
s t o c k s o f S o f t w a r e 
f o r t h e S p e c t r u m . 

S i n c l a i r Z X 8 I 
1 6 K R A M 
P r i n t e r 

£ 4 9 . 9 5 
£ 2 7 . 9 5 
£ 5 9 . 9 5 

E x p o r t A l l o u r h a r d w a r e a n d s o f t w a r e 
is a v a i l a b l e T a x - F r e e t o o v e r s e a s c u s t o m e r s , 
p l e a s e s e n d f o r o u r c o m p r e h e n s i v e l is t . 

AH our prices Include VAT 
Prrces correct at time of gang to press Cut sucpset to change without ixxrce 

M a i l O r d e r — s e n d f o r o u r c o m p r e h e n s i v e l is t . 
Ask a b o u t our Credit Facilities \ ^ 

A c c e s s I B a r c i a y c a r d 
W e o f f e r e x c e l l e r u P a r t e x c h a n g e d e a l s 

f o r y o u r o l d m a c h i n e . 

3 E d e n W a l k Prec inc t , 
K i n g s t o n - o n - T h a m e s , Surrey. 
T e l : 0 1 - 5 4 6 8 9 7 4 VISION STORE 

aAHoctsmter — — 
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Icontinued from page 99) 

— Establish address of string 
Shuffle cards 

— For I = 1 to 20 
— Select two card values at random 
— Exchange position of card values in string 
— Next I 
— Display cards 

End Proc set-up game 
You can see that pseudo-code enables you to 
resolve most of the problems due to logical 
flow, off-line. No th ing you do here can wreck 
the work you have already coded. Once you 
have fully desk-checked your pseudo-code, it is 
a s t raightforward matter to put it into the 
pedantic language your computer expects. 

We know f rom experience that this 

methodology works — not just for us , bu t for 
thousands of people in the professional pro-
gramming business as well. It produces the 
correct results quicker, and that, as we said 
earlier, does make p rogramming considerably 
more fun . 

Figure 5 contains the full listing of the 
Pelmanism program, which was developed 
using a structured design approach. It is 
writ ten in BBC Basic. 

This particular solution uses the Teletext 
Mode (7), but it could, w i th benefit, be 
adapted to use high-resolution graphics mode, 
wi th proper pictures o f the cards. 
Lines 40-110 Main body of program 

Call routines to Set-up game 
Play game and Print results 

Lines 120-470 Procedure to set up game 
Card backs are represented by 
graphics symbols 

Lines 480-620 Play Same 
Uses keys to move cursor, 
and select card, 
l-up; M-down; J-left; K-right; 
R-reveal. 

Lines 630-780 Player's turn 
Lines 790-870 Pair match 
Lines 880 970 No match 
Lines 990-1130 Scan keyboard for input 
Lines 1140-1370 Move cursor 
Lines 1380-1500 Turns over card 
Lines 1510-1680 Calculate which card to turn 

over 
Lines 1690-1800 Input players' names 
Lines 1910-1910 Prints final scores 

(Pelmanism program) 
* MAIN HOD* • 

10 REn 
20 HE" 
3*1 REH * 
40 MODE 1 
30 CLH 
40 PROCBETUP 
70 PPOCNflK 80 PMXGAME 
90 PROCRE9ULT 

IOO .FX 4.0 HO END 120 Ptf PROCSETl*-I p c m »»*•»*•••«•••#* HO REM • SET PACK • ISO ftfd * 140 CiiROl-STRtNGK*. -«niA?a<?rjo>'-
170 CABO-J.IAOO 
ISO tCARB-CAND* 
190 REM 
200 REN • SHL**L( P4CK • 2lO REn 
ISO FOB 1-1 TO 2O0 
130 R1"RN0<3I) 

r;»rhd<si> 

TEW-CARO"*! 

C»<D'fO-l»H»> 

n o 
230 140 
270 
J no EXT I ............... 

DISPLAY DECK . urn 300 REM 310 ftfjt • • • • •« • • • • • • • • • . 
320 VCU I? 
330 DS1»-- 9".»TftJN0*<4,- •»-> 340 DS2*.-9-.BT«lNO»17," 9-> 350 eo»D€P»-STRINU»l31,") 340 PK:NT-CW«(1*3><- 'iCHtt (AO) I BOR»K»ICr*t» MO«) 3TO rot l - l TO 3 300 PRINl»«»!l4S>t- -|C»«*<S3l|6PC<3>>lO«*tl0Al 3*0 RRINTO«»(I4S>|- "ICWWOJll" -IDS!*!" -1CMR40041 400 (*R1NTC>«»I1431 -|CMR*<33I ISPC(31) IOR< 11041 4IO RRINTCt«»( 145) I " •|0«tt<S3>!' "I0S2«(" "lCHfit<10*> 

k i t 
430 PRlNTCHR*(l43>t- -|»«»(33>ISPC(31HOn»I106> 440 »R!NTCm»<143> I - -(t>R»(S3tl- -|DSl»l- -|CHH«<104> 43© P»INTCt*»(143)( - -|CWt»(331ISRC<31)tCH»»(104> 440 PftlNTCmxMSII- -lO«*(43!lB0ftCCR*I(>IR»(44) 
470 endproc 400 Dtr PROCOAflE 490 KEti . . . . . . . . . . . . . . . . . . . . 30© REM • OAFK STARTS Hfdf • 510 REN 320 SCWtA.0 S30 BCOPEB.O 540 REPEAT 330 3C0M1-O 3*0 P*OCTt»W(Pl,Yl»> 370 3CORtA~scoREA.$EO<<£ seo sconce 3to IP S£WfA>SCOR£» i 24 THEM PTOCTURMIPLV?*) ftOO SCORfB̂ COREB.SCORE 410 UNTIL SCOREA-SCCKEB > 23 420 EW»ROC 630 PEP PROCTJlNlpLYPI 640 ran •••••••••••»•••• 630 REM . PLAYERS IURN • 
660 MH . . . . . . . . . . . . . . . . 670 REPEAT 680 Pfl!NMAB(0,2l>f^lCX YOCP* f |R»T CARD -1 PLY*I S« (10) W PROCMOVE 7O0 CDI-CARDTRCv 710 AD 1. ADDRESS 
730 PR1NTTAB10,21)I"PICK VOW 9ECONO CARD -1PVV41 tPC I IO> 730 PROCMOVE 740 C02-CARD">RI;V 730 AOI-AOWWfl* 740 IP CDI'C02 TKN PROCPOINT ELBE PHOCFINISK 770 UNTIL. CD I <> CD 2 Oft SCORt*SCOR£A»SCOREB > 73 700 ENORKOC 790 DEF PROCROIHT 
BOO RE« mo fifr . -PAIR- FOUNO . 
#20 MfH . . . . . . . . . a . . . . . . 830 FOR l - l TO 2300i«C»T 840 7AD1-S2 BSO TAOI-37 840 SCME-DCCRE'I B70 t>.w-ptx: B3 J DEP PROCPINISH B90 R£h . . . . . . . . . . . . 900 REM • NO MATCH • 
f IO REM . . . . . . . . . . . . 
920 FOB l - l TO 2300lKlT 930 ADI7<-|I-I43 940 "»A01-37 930 AD27I-1I"143 960 7A02-3? 970 EKBPROC 9ft0 e#P pftOCMOVC « 0 «H 1000 RIM • MOVE "CURSOR" • 101O REN . . . . . . . . . . . . . . . . . :020 4.I 1030 PRINTTAK4, ISI I 1040 FLAG-O lOSf REPEAT 1040 iM».i».ev«<oi 1070 1» 1N4--I- TKN PROOjf 10®0 IF IN4--J- THEM PKOC1.EFT 10»0 It 1N».-»:- IH.N PROCBIOH7 UOO IP IKH PROC DOWN 1110 If 1M».-R- M N PRdCREUEAC 1120 UMTll, AfiO PLAG-1 

ENOPAOC 114i> DCP PROCUP 

1150 MM . . . . . . . . . . . . . . . . . . 
1140 REM . novr CUBBOB UP . 1170 REM 1100 ir vrgo . 3 TUN VMJ 1HVDU 11 Et9E VCtl 7 1190 t «D»ROC 1200 DEr PROCDOW 
1210 SfN 1220 RIB . MOVl CURSOB DOWN • 1230 REM . . . . . . . . . . . . . . » • • » » . 1240 IP vras < 13 TtCN VDU lOlvDLI lO EL'Jl VDU 7 1MO £HDPMIC I260 Off PROCLEET 1270 ftfn . . . . . . . . . . . . . . . . . . . . iroo REM • Mtlut CURE OB LEFT • 1290 REN . . . . . . . . . . . . . . . . . . . . IIOO IF "OS 4 TKN VIXI «lV5y <1 ELVC VDU 7 
1310 FNDPRCC 1320 DEF PftOCRIOHr 1330 »en 1340 RtM . MCVt CUBSCB RIOHT . 1-so REN . . . . . . . . . . . . . . . . . . . . . 1340 IF PQS < 32 TKN Vtu 91V0U 9 EL« VOU 7 1370 ENOPROC 
1SOO OEF PROCREvEAt 1390 REM . . . . . . . . . . . . . . . 1400 REM « REVEAL C«>D . 1410 RC« . . . . . . . . . . . . . . . 1420 I-POS 1430 V-WP09 1440 A03flE5S.4I'«n«<40.Y).I 1430 IF -'ADDRESS <>37 TKN ENOfltOC 1440 PLAO-1 14JO IF WP09-3 OR VPCB-* OR VPOS-13 TM«N PROCEICMf ELSE PROCSEVEN 14B0 A!>ORESS7l'143lAODRC«S f̂-l)-l3l 1490 -ASDRC3»-CARDTREV 1300 CNDPROC 
ISIO DEF PfcOCSEVtN 
1320 R£n . . . . . . . . . . . . . ISSO REM • PINO CARD • 1340 REM . . . . . . . . . . . . . IS30 vj.jNr<Y/2> 1340 >l-<H-2>/4 1570 Y;-:NT(VI/2> 1300 ((Y2"lil «*1 ) - l 1390 EM3PR0C 1*00 DEF PROCEIOMT 
1610 REM •••••....•••• 5620 etn . FIND CARD . 
I630 REM . . . . . . . . . . . . . 
1640 ri-iMTiy/r> 1650 J:.1/4 
I46C y ; - l N r t v i / 2 > - l 1470 R1V»(7.(Y;.IS>.*1)-1 1480 EHDPROC 1690 DEF PROCHAME 1700 REM 1710 REM . INPUT WANES • 1720 REM . . . . . . . . . . . . . . . 17JO PRINTTABI0,21>-PLAVER 1 kMAT IS YOUR " 1740 INPUT PLYIt 1 ?30 P»INTTAm0,22)ISPCt*O> 
IT40 printtaxo, 2ii-player r hhai is your i w c -
1 7 7 0 INPUT PLY21 17«0 PRINTTABC0.22MSPCI401 
1790 PRINTTAB(0.2jlltPCI40) 1600 ENDPRCC 
1810 DEF PROCRESLLT 1020 REN 1830 REM • PRINT FINAL SCORE « IB40 HEN . . . . . . . . . . . . . . . . . . . . . ieso vou 12 1840 PRINTTAB(3.31IPLVl»l- YOU WAV* »CO»ED " 1 SCORER 107O PttlNTTABO.Sl |PL'2» - YOU HAVE 3C0RCD -lOCORSB lt*0 IF SCORIA • SCORES THEN PR I NT TAB < J, I 31 ICW> < 141 > 1 CHR» < 1 34) I PLY 1»I CHR» < IJ7( ("YOU'VE WCP. ' -.TAR<31141lCX(«114UlCMR»(136)|Pl.*l«lCt«*<137)I-Y0U'VC HON 1B901F SCCRCD ' SCORE A TKN PRINTTAB<3, l31ICHR»<l41)lC«t»(I34)tPLY;«ICHR*(137)l "YOU'Vt HON --.TAJitS, 141 IO«l< 141 I I CHR»< 136) |RLY2»1C>«« CI371I "YOU" Vt HOU !• 
1900 IF SCORIA • SCORES THEN PR] NT TAB < 3. 131 |CNR» <141 > i CMR» (134) I - IT" S A DRAW 1TABI3.141IC>««(141)ICHRt(lJ4)l IT'S A DRAM I9IO ENDRROC 1920 DEF PftOCINSTR I9JO REN . . . . . . . . . . . . . . . . 
1940 REM . INSTRUCT IONS • 1930 REM . . . . . . . . . . . . . . . . 1960 CLS 1970 PRlNTTABlll.3>lO*»U331lO»t»1137)tCHR*<l29>lCMR«il4ll|-PrLPlANI6'1 (134) I9SO PfHHTTABII1.4IIO«*<II3llC>«»(137)lCrfR»ll29)lCHR»<l4IU "PiaMANISII '1P«» (1341 
I990 PR1NTTAHI0. I0H 2000 INPor-Kl YOU RECUIRE INSTRUCTIONS - . AHS«:R» 2010 IF MID(<Ahi;.CR», 1, J ) "Y- T«N CNSf-ROC 2O20 PR INT TAP < 0, 0 > I " pElHAKisn I* t *lnel* ! » pi i r v •. Th. c. ra* . plACpd incm-'* dowi.tft. La to t v i up p#lr«-2030 PRINTTAOIO, 14) IO«»< 13011 " EPCN plAr"- t4t»» It to turn to try--(CHR4L130) I ' J pick two card* fetich . . t ch. 11 tf*»y- ' I CHR4 < 130) f -*r# * ppkr thw th*y «r* r 

MOVd f f 2040 PRINTCm* 1130) I' tnp pacl: and tn« n c c i i l ^ l pi oatp'ICHR* (13011-pnotn* r turn. IORI (12*1 -Tup 1* tn* pl.y. ' h.a turnpd-iCMl* (12911-ov*r th 
nunbpr o( p* ir* pt*4 

2oso pR!Nrcm»ti29!i 'tip ma.-2O40 PRINT iAJlL10.24) (CMR*(131)1 CHft»1136) t "Pp.aa any v.v to contlnup" 2070 AfGCT* 20«0 CIS 
2090 P»IP#TTA»ill,3)lOP<*ll33)ICM»*'157)IC)«*(130)lCt«*(14l>|- CONTROLS "ICW> • < 154) 2100 PRINTTA»(II.4MCMR»lI33)ICMR»<l37liCHRm(l30)lCHR»ll41)i" CONTROLS 'ICIR • I 134) 71IO PS1NTIAB(0.lO)iCHRtl129)I - I -1CMR*(1331»TO OO UP" 2120 PRINTTA8(0. 121 1CHR*I129) I " M -1 C*R* < 133> t - - TO 00 OCWV 2130 PR 1NTT AS (<f, 14) I C>« 11291 I • J • I CMR* I 1 33) 1 - - 'O OO RldXV 2140 WtlllSdO. 1*11 0«Hi ;9 ) l - X 'iCt** (133)1*- TO OO Lf* I' 2130 PSINTTAB(0, 181 (CMR9 11291 1 • A • IC-RH133)! TO RfVfAt TH* CARD 2140 PRINITABI10, 24) |CMR* (I 31)1 C»R*< 174) I "Prp<6 <ny k*y la contm.ip 2170 A»-flET« 21 BO ENORROC 
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Everything from software clocks to 
automatic screen scrolling — Nigel 
Dore shows you how to divert the 
interrupt to user routines to create a 
very powerful facility 

i 
A N INTERRUPT is a signal sent to the 
microprocessor which generally suspends the -

execution of the current program — without 
the program knowing it. 

Every 20 ms the Z-80 processor in the 
Spectrum receives an interrupt which forces it 
to suspend what it is currently doing and to 
jump to 38 hexadecimal or 56 decimal where it 
increments the system variable frames and 
scans the keyboard so that the Spectrum 
knows what you are keying in, if anything. If 
this interrupt could be diverted elsewhere to a 
user routine it would provide a very powerful 
facility which would have almost limitless 
uses. The way in which the Z-80 responds to 
an interrupt is governed by which interrupt 
mode it is operating in; the Z-80 has three 
modes. 

Interrupt mode 0 allows the interrupting 
device to place one instruction on to the data-
bus after the interrupt for execution by the 
Z-80. Interrupt mode 1 makes a jump to 
38hexadecimal or 56 decimal and this is the 
mode that the Spectrum uses. Interrupt mode 
2 is more complex. When the Z-80 receives an 
interrupt, it expects the interrupting device to 
place one byte of data on the data bus which 
acts as the low order of an address. The high 
order of the address comes from the I register. 
The Z-80 looks at this address which gives it a 
second address that it then jumps to. 

The last mode provides a method of 
diverting the Z-80 to a user routine for, 
although the Spectrum does not provide the 
byte of data required, this means the Z-80 

(continued on page 105) 
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16K mother program. 

I S R l E H S p e c t r u a t I n t a r w p t s 
2 © R E H f o r 1 6 k S p e c t r u ! » 
3 © R E N § N . D O R E 

S p e c t r u ! » 

3 5 C L E f i R 3 2 3 2 9 : i _ E T c - Q 
4 - © F O R i = 3 2 3 3 © T O R E R D a ; 

I F a < 2 5 6 T H E N L £ T C = C + a : P O K E i 
, R B 5 a ; N E X T i 

? © I F a < > C T H E N P R I N T " E R R O R X 
N P R O G R f i M " : S T O P 

R E M O H / D F F r o u t i a e s 
1 X 0 D R T f i 6 2 * 4 0 * 2 3 ? , ? i , 2 3 ? , 9 4 , 2 © 

6 2 . 5 2 , 2 3 ? , 6 6 , 2 3 7 , ? 1 , 2 0 1 , 

" 1 2 0 R E M S E R V I C E R O U T I N E 
1 3 © D R T f i 2 5 5 , 2 4 3 , 1 3 ? , 2 1 3 , 2 2 3 , 2 4 

5 , 1 , 2 5 4 , 1 2 ? , 2 3 7 * , 1 2 0 , 2 5 4 , 2 5 2 , 4 © . 3 
, 2 0 5 , 1 4 - 4 - , 1 2 6 , 2 4 - 1 , 2 2 5 , 2 0 3 , 1 3 3 , 2 5 1 
, 2 0 1 , 6 2 , 5 6 , 5 0 , 1 4 - 1 , 3 2 , 2 3 5 . . 1 © 7 , 1 3 , 
1 , 2 5 4 , 1 2 7 , 2 3 ? , 1 2 © , 2 5 4 - , 2 5 2 . , 4 © , 2 4 - 7 
, 2 5 1 , 2 © ? , 2 © , © , © , 

1 4 © REM u s e r r o u t i n e t h e r e R E T 5 
I S © D f t T R 2 0 1 , 3 3 0 s 

16K mother program Z-80 code. 

O N R O U T I N E 
1 c l 13 j W 
I d i . a 2 3 7 7 1 
i 2 2 3 7 " 9 4 -
r e t 
O F F R O U T I N E 
I d 3 , 6 2 6 2 6 2 
i m 1 2 3 7 8 6 
t d i , a 2 3 7 7 1 
r a t 2 © ± 

S E R V I C E R O U T I N E 
r s t 5 6 2 5 5 
d i 2 4 - 3 
P U S h K r > Q " 7 
p u s h d e - iZ A 
p u s h r> I 2 2 9 
P u s h a f 2 4 S 
I d b C 3 2 ? 5 b 1 2 5 - i 1 2 7 
i n 3 , C c } 2 3 7 1 2 0 
c p 2 5 2 2 5 4 2 S 2 
. j r z , + 9 4 - 0 Q 
c a l l 3 = 4 - 0 0 2 ^ 5 1 0 7 1 3 
p o p a ? 2 4 - 2 
P O P h I 2 2 S 
p O P d €.' 
p o p b C 
e i 2 S I 
r e t S i 
J_ C ^ ^ 3r-v v wj . . _ J , i « ^ L Ct v Z O C S J .» y ^ 5 0 1 - 3 - 1 
c a l l c i s r 3 4 3 S > 2 0 5 1 0 7 1 3 
I d b C j 3 2 7 6 6 1 2 5 4 1 2 7 
i n 3 , < c 2 3 7 
c P 2 5 2 2 5 4 2 5 2 
j r z , - 9 4 0 2 4 7 

e i -—- r r ' 

r s t S t r e p o r t s ) 2 ^ 7 
e r r o r b r e a k 2 e < 

Figure 5 This generates a moving landscape at the bottom of the screen which can be used in 
one of your own games. The speed at which the ground moves can be changed by Poking 
23681 which should be followed by Poke 23672,0. This program should be saved before 
being run. 

1 4 © >REM M O V I N G L a n d d a t a 
1 5 0 D R T f i 5 6 . 1 2 0 , 3 2 , 3 3 v 1 2 3 » 3 2 » ? © 

, 1 3 4 , 2 1 6 , 6 2 , 8 , 5 © , 1 2 © , 3 2 , 3 3 . 3 6 , 3 © 
, S , 1 6 3 , 1 2 6 , 2 5 4 , © , 3 2 , ? , 5 4 , 5 6 , 4 3 , 5 
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A N I R O G 
X E N O n 
An E-XPANDE-D screen presentation with 
superb action packed space thriller, written 
entirely in machine code with four action 
packed stages. To destroy the power 
source of Xeno I X you have to fight off 
waves of robot attack, plasma bombing by 
the legions of the outer sanctum and finally 
attack the power source protected by a 
force field, continuous bombardment bv 
guardians and blockading by wild whirling 
suicidal space ships. Truly a game for all 
arcadians. 

JS 16K £7.90 

CAVERN FIGHTER 
All M / C version of SCRAMBLE. Lasers, 
bombs, continuous scoring and sound 
effects give all the thrills of arcade game. 
Pilot your space ship through the tortuous 
tunnels and caverns destroying enemy 
missile launchers, fuel dumps and airborne 
fire saucers. Four ships to complete 
mission. 10 skill levels. 

KB/JS Unex. £6 

CRAWLER 
All M /C version of Centipede. Homing 
spiders, mushroom laying fieas and multi-
diiection travel makes this game fast and 
furious, with 10 skill levels. 

JS Unexp. £6 

PHARAOH'S TOMB 
Once you enter, the only way out is with 
the aid of a key which unlocks the mystery 
of the Pharao's tomb. Beware of the 
mantraps the ancient Egyptians so 
painstakingly built. One false move and you 
will meet the same fate as befell other tomb 
robbers over thousands of years. A multi-
screen big graphical adventure with M / C 
movements. 
KB 16K £6.00 

SEVEN PROGRAMS (VOL 1) 
Hi-res games for the whole family. Board 
game Othello plus Bomber, Slalom, 
Bounce out. Lunar Docker, Memory and 
Snake. 
KB Unexp. tb.UO 

software 
K R A Z Y K O N G 
An E-EXPANDE-D screen, large graphics, 
rolling barrels, hammer, fireballs, lifts, 
handbags and umbrellas as you try to 
rescue the damsel Kong has abducted. 
Spectacular collapse of Kong's lair in the 
fourth screen. Uses all 21K of your 
expanded Vic for this 100% M/C thriller. 
Complete with high score table. 

DOTMAN 
All M /C version of the popular arcade 
game. Excellent colour graphics and sound 
effects complete with fruits, tunnels, 
running and highest score. 

KB/JS Unexp. £6 

ZOK'S KINGDOM 
Your starcruiser badly damaged in a meteor 
storm is forced to crash land on the planet 
ruled by ZOK, a time space generated 
image of Dracula. You are challenged to a 
battle of wits and endurance as the battle 
for survival starts in earnest in this big multi 
screen graphical adventure in hi-res 
graphics and M/C movements. 
KB/JS 16K £6 

SEVEN PROGRAMS (VOL 2) 
Another Hi-res games pack for the family. 
Graphical Adventure, Goblins Gold, plus 
Dare Devil, Ghosts, Grand Prix, Breakout, 
Cobra and Minefield. 
KB 

KB/JS 16K £7.90 

G A L A C T I C 
A B D U C T O R S 
New arcade game with fully EXPANDED 
screen. Space hawks are abducting the 
humanoids and also dropping eggs. A big 
16K action packed arcade thriller in 100% 
machine code, Hi-res graphics and multi 
skill levels. 

JS 

FROGRUN 

16K £7.90 

Popular arcade game. All machine code 
with brilliant colour graphics and sound 
effect. Features include snakes, crocodiles, 
lady frogs, turtles, cars, lorries and logs. 

Unexp,£6 

Unexp £6.00 KB 

KB/JS 

DRACULA 
Count Dracula is asleep somewhere in his 
castle. He rises at mid-night and you must 
find him and drive a stake through his heart 
before he rises. A multi-screen graphic 
adventure. 

KB 3K £6 

TINY TOT'S SEVEN 
Super games pack for younger children 
with bright colour graphics and sound 
effects. Everybody's favourite Simon plus 
Super Snap, O's and X's, Word Jumble, 
Bomber, Duck Shoot and Mad Drivers. 

Unexp £6.00 

T R A D E E N Q U I R I E S W E L C O 
S O F T W A R E W R I T E R S 

W e are look ing for top class wr i ters to jo in our 
g row ing so f tware team. If you have wr i t ten a qual i ty 
game for VIC 20, SPECTRUM, D R A G O N 32, ORIC 1 
or C O M M O D O R E 64, then contact us. W e pay t op 
royalt ies for accepted programmes. 

(MRCIAYCARO * 

VISA 
A c c e n 

2 4 H R . C R E D I T C A R D S A L E S H O R L E Y ( 0 2 9 3 4 ) 6 0 8 3 

VIE, G E N E R O U S D I S C O U N T 
S P E C T R U M - V I C 20 - Z X 8 1 

D R A G O N 32 
Huge selection of software. Nearly all the software 
advertised in this magazine available post free. Pick and 
mix facility. Order for yourself and friends and get huge 
discounts. Send S.A.E. for catalogue. 
5Tapes 10%. 10Tapes 15%. 20Tapcs or more20%. 

P A Y M E N T B Y C H E Q U E , P . O . A C C E S S / V I S A 
A N I R O G S O F T W A R E 
2 6 B A L C O M B E G A R D E N S 
H O R L E Y , S U R R E Y 
E N Q U I R I E S H O R L E Y (02934 ) 2 0 0 7 / 6 0 8 3 
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(continued from page 102) 
thinks it sees FFh or 255 decimal. Thus we 
need only change that I register so that the 
address 

1*256 ^255 
and the following one point to our user 
routine. However, the 1 register cannot be 
moved so that 

1-256 
is in RAM without causing screen inter-
ference. 

Therefore we must find our vector address 
somewhere in ROM. A quick search finds 
suitable vectors for both 16K. and 
machines: 

will produce a 
machines, 

1 = 40 
jump to 

1 = 9 

48K 

32348 for 16K 

will produce a jump to 65129 for 48K. 
machines. In order to see what can be done 
with these interrupts first type in the mother 
program for your particular machine which 
allows all the following programs to be 
compatible between both machines. After 
typing in the program, Run it. If after a few 
seconds, an "Error in program" message 
appears, then carefully check the Data 
statements and try again. If " O K " appears 
then save the program as the checksum does 
not detect all possible errors. Here are the 
commands for turning the routine on or off: 

O X 
16K L E T a = USR 32330 
48K L E T a = I 'SR 65180 
O F F 
16K L E T a = USR 32340 
48K L E T a = USR 65190 

T u r n the routine on. If the computer 
crashes, then re-load the program and check it 
carefully. If " O K " appears on the screen then 
the routine should be working. T h e mother 
program on its own adds one useful feature: 
the depression of symbol-shift and space 
together now acts as Break but with these 
added advantages. The new Break works in 
machine-code loops, it clears the screen and 
returns the colours to the normal black on 
white. The use of this break when not running 
a program causes a buzz with Colour Reset 
and Clear Screen. 

T o see what the routine can do, turn it off 
and add the lines in figure 1 erasing the 
original lines of the same line number. Make 
sure you have turned the routine off and Run 
the new program. T u r n the routine back on 
and you will be greeted by a pulsating border 
display and a clicking sound which continues 
while your own programs arc running. 

You might like to try loading a Basic 
program off a cassette. The border display will 
stop during the load, as it will during Beep, for 
the computer disables the interrupts because 
timing is important. T h e bordei will stari 
pulsating again as soon as the program has 
loaded. This program achieves its effect by 
outputting the contents of the frame counter 
to the port which controls the border 50 times 
a second. 

T h e other five examples can be entered in 
the same way but remember to take great care 
that the old routine is turned off before 
running the mother program to enter the new 
routine. 

4 - . <3 . 3 5 k © . 3 5 . I S , 2 4 1 , 4 2 . 1 2 1 . 9 2 . 3 5 » 
3 4 - , 2 . , 9 2 .v 3 S , 1 , 7 © , 5 © , 1 , 9 2 , H S 4 , 
1 . 4 0 , 2 3 , 5 8 . , 1 7 7 , 9 2 , 5 4 , 4 S , 4 - . . 
. 5 0 . 1 7 7 . 9 2 , 2 5 4 - , 5 , 3 2 , 2 3 , 5 2 , 1 , 5 0 , 1 

7 6 , 9 2 , 2 4 . S 2 , ® , 5 6 . 9 2 . 2 3 3 . , 4 
0 . 4 , 6 1 

1 5 © D R T R 5 © . 1 7 7 , 9 S , 2 5 4 - , 1 . . 3 2 , 5 , 5 
2 , 2 , 5 0 , 1 7 5 . 9 2 , © , 5 6 , 1 7 7 , 9 2 , 7 1 , 1 7 , 
3 2 . 0 . 3 3 , 2 5 5 . 9 © , 5 4 . © . 1 5 3 . 2 3 7 , 5 2 . 1 
5 , 2 4 9 , ? I , 6 £ ' . 6 . 1 4 4 , 7 1 , 5 4 > 5 5 . , 1 5 3 , 2 
3 7 , 5 2 , 1 5 , 2 4 - 9 , 2 © 1 , 1 9 5 5 5 

2 0 © P O K E 2 3 7 2 5 , 1 : P O K E 2 3 7 2 9 , 2 : 
P O K E 2 3 5 5 1 , 1 : 

48K Mother program 

l © R E M S p e c t r u m i n t e r u p t s 
2 © R E M f o r 4 8 K S p e c t r u m 
3 0 R E M © N . D Q R E 
3 5 C L - E R R 5 4 - 9 1 1 . i _ E 7 
4 - 0 F O R i - 5 5 1 2 9 T O l £ 9 . 

I F a = 2 5 5 T H E N L . E T 1 = 5 4 - 9 1 2 

5 © X F a < 2 5 5 T H E N l _ E T c = c + a 
K E i , R B 5 a - * - ( a < © > * 1 2 7 : N E X T i 

7 S X F 3 f 9 6 < > C T H E N P R I N T " E R R Q 
R I N P R O G R R H " : S T O P 

1 © @ R E M S E R V I C E R O U T I N E 
1 1 © D R ' f R 2 5 5 . 2 4 - 3 , 1 9 7 . 2 1 3 . 2 2 9 , 2 4 

5 , 1 . 2 5 4 - , 1 2 7 , 2 3 7 , 1 2 © . 2 5 4 - . 2 5 2 , 4 - S , 9 
, 2 0 5 , 1 4 - 4 , 2 5 3 , 2 4 - 1 . 2 2 5 . 2 S 9 . 1 9 3 , 2 5 i 

2 0 1 , 6 2 , 5 6 , 5 © , 1 4 1 . 9 2 , 2 © 5 1 © 7 , 1 3 , 
1 , 2 5 4 . , 1 2 7 . 2 3 7 . 1 2 © , 2 5 4 2 5 2 , 4 3 ' , 2 4 " 
, 2 5 1 , 2 © 7 , 2 © , © , © , © , © , © , © . © 

R E M O N . . - - O F F r o u t i n e s 
D S T f t 5 2 , 9 , 2 3 7 , 7 1 . 2 3 7 , 2 © 3. 
© , 5 2 , 5 2 , 2 3 7 , 5 5 . 2 3 7 , 7 1 , 2 0 1 , 2 

R E M D dt : 
N E X T 

P C 

120 
1 3 © 

5 5 
1 4 © 
1 5 0 

R E M U s e r r o y t i n e ( h a r s R E T / 
D f l T R 2 0 1 , 9 3 0 5 

Figure 1. 

1 4 - 0 > R E M b o r d e r d i s p l a y 
1 5 © D R T R 5 S , 1 2 © , 9 2 , 2 1 1 , 2 5 4 , 2 © 1 , 

1 0 0 4 1 

Figure 2 This shows you how your Spectrum can generate sounds while you enter or run a 
program. 

1 4 - © > R E M s o u n d 
1 5 0 D R T R 4 2 , 1 2 © , 9 2 , 2 © 3 , 5 1 , 3 5 , © , 

4 1 , 4 1 , 4 1 , 4 1 , 1 7 , 2 , © , 2 0 5 , 1 5 1 , 3 , 2 0 1 
, 1 0 4 3 4 

Figure 3 This makes the screcn scroll automatically unless the n key is pressed. 
1 > R E M N o n - S t o p s c r o l l 
1 5 0 D R T R 1 . 2 5 4 t 1 2 7 , 2 3 7 , 1 2 © , 2 5 4 

2 4 7 , 2 © G , 5 2 , 5 , 5 0 , 1 4 © , 9 2 , 2 © 1 , 1 1 0 9 5 

Figure 4 This provides an On Error Beep function. It causes the computer to beep when 
an error occurs until Enter is pressed. 

1 4 © > R E M O n e r r o r b l e e p 
1 5 © D R T R 5 5 . 5 5 . 9 2 . 2 5 4 . 2 5 5 , 2 0 © * 1 

7 j 1 5 0 , 0 , 3 3 , 1 © © , © , 2 © 5 , 1 5 1 . 3 , 2 4 3 \ S 
0 1 , 1 1 1 5 5 

Figure 6 This last routine generates a display of the 24 hour dock at the top right of the screen. 
The computer will even beep on the hour, all while your own program runs. Save this 
program before running it. 

3 , 1 6 , J S l . S i , I S 7 . Z V i J , f o ,so j l s t s , ae., Bi , o, e , 7, l as 33, <? . I MS 
)HtH c IOM d®i* ISO cqrfl S3 Ti.-iar so. 12©, se.i?;.*, s . , 7«*. s.-j .-. ...-

5s« 32 40, aso.&c, is. j . js M , s l . T -4C l i p . ; r i a . a * . 7 , o 100 OflTfl l J 6 , i S * . 7,4lf . iVJ ' a . - i »7 .126 ,as t , j , , v . u , 3s . 
s e , . - l i ? , i a s . i s f 

E-flTo > 7 . ; ] . .-J 12- . • S S 9 . 2 I 3 , j a I f i -e*. o. je .• .is®,*.!? o, a , u i , 119 , .••^t . , ic . i -o,ao»,i9 w f . u r j : . is. 175 ofirfl j j i . a j <»B o lk? 

34? i ^ l . ItM? atH i d ] J» rTi«if Ĵ ;p̂ .IT 'nc-v.' .•MlimttJ ",» LCT «*><"«' «M£V ̂  tH JTRI h - l ) * S T M t h»"0 '»< '«> BWr LCK i T R i > r l ) (STftl » • "PlJOCltl" P 0» 1 .1 rS JO. POKE I>3 i53 ; . .FEEK 23733 > >3991^ I'Ofl » » ' i L7 Nt'XT j 1M InPt.IT h.fi 10 | t i r I FC KC 2J6 7S.O LET J :USR i iPEfiK ' 33 t lOO > *Sa33t>* (PECK J3733> J ^tf" .. ^ 1 
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A + F SOFTWARE A + F 
PAINTER - BBC SPECTRUM, ATOM 
Completely machine coded Arcade 
game. 6 levels. 16 different screens. 

< Runs in colour on the Atom without 
F.P. BBC cassette £8. Disk £11.50. 
Atom cassette £6.90. 
Spectrum cassette £5.75. 

PLANES - BBC 32K 
Spectacularly fast arcade style game. 
Options for different speed of game-
even the slowest is fast! Many different 
screens and bonus scores. Graphics are 
really superb. 
Cassette £8.00 Disc £11.50. 

OCOKC T I M l 
-5 T 

MX OH 

• • • • a m 

f ^ J f S l i iff}'???'? 
/T'TV 

'Ti 
€ 

a m m 

c a s e o e o a « 

FR0GGER - BBC & SPECTRUM 
More arcade action for the BBC (as 
photo) and Spectrum. Get your frog 
across the road, use the logs to navigate 
the river and get home. Beware the 
crocodile and snake, collecting the lady 
frog gains valuable bonus points. Beat 
the time limit or die. 
BBC Cass. £8.00 Disc £11.50. 
Spectrum cassette £5.75. 

O R I C 
Two adventure games for the ORIC available NOW, 
Death Satellite and Zodiac. Both wil l run on the 
16K machine. Cassettes at £6.90 per game, 

D R A G O N 
Deadwood monopolies a western town — 1-4 Players, 
set your own time limit. Cassette £6.90. 
Buccaneers — a piratical game again for 
1-4 players Cassette £6.90. 

A T O M 
Space Panic £6.90 
Zodiac £6.90 

Death Satellite C6.90 
Cylon Attack £6.90 

A tom Utilikits still available f rom stock at £18.50. 

S P E C T R U M 
Crazy Balloons an excellent game for the 
16K machine at £5.75. 
Specfile — Stock control /data management 
system for the 48K machine £10.00. 

B B C 
Pharoah's Tomb — an interactive graphic 
adventure game for the Model B. 
Cassette £8.00 Disc £11.50. 
Tower of Alos another graphic adventure game 
this will run on the A or B machine. 
Cassette £6.90 Disc £11.50. 

PLEASE NOTE THAT ALL OUR PRICES 
INCLUDE VAT & POSTAGE 

N A M E 
ADDRESS 

5 % D I S C O U N T O N A L L S O F T W A R E W I T H T H I S C O U P O N 
( Q u o t e 8 3 0 / 5 f o r d i s c o u n t o n t e l e p h o n e o r d e r s ) 

PLEASE SEND ME: 

Please note prices include post £t packing 
You may a l so t e l e p h o n e (24 hrs) wi th credi t card order 

830 H Y D E R O A D M A N C H E S T E R M 1 8 7 J D 
061-223 6206 (24 hrs) T e l e x 667461 ( A H n A & F ) 

/s woiv Noovaa Daa wnuDads sniuis uivn 
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VOIC. 
THE 
VIC 
While the Vic-20's four-
channel sound facility is 
one of its most appealing 
features, do you really 
know how to make the 
most of them? John 
Ransley explores the 
electronic quartet's 
potential. 
YOUR UNEXPANDED Vic-20 can make you feel 
like Richard Clavderman, Acker Bilk, John 
Williams or James Galway. But the big 
question often asked by Vic owners is, how? 
After all, my copy of Commodore's intro-
ductory manual manages to transpose whole 
chunks of instructions in that section briefly 
describing the micro's music-making capab-
ilities — so anyone else attempting to exploit 
them might be forgiven for taking a powder 
and going for a long lie-down in a quiet 
darkened room. 

So start again — from here, with some easy 
routines which I will explain as we go along. 
Incidentally, if your micro is not a Vic-20, you 
will find that it is still possible to foster many 
of these programs, usually by simply substi-
tuting for any Poke statements the equivalent 
Basic command in your micro's dialect, which 
will probably be something like Sound or 
Beep. 

You can make creative use of at least three of 
the Vic's four sound generators, individually 
or collectively, and in several different ways. 
First, you can use them to play the Vic's key-
board like that of a piano or organ; secondly, 
the Vic can be a musician, playing itself the 
music you give it to learn, just as though it was 
an clcctronic pianola; thirdly, it can help you 
compose your own music by combining the 
two facilities just mentioned; fourth, the Vic 
can take over the actual composing and pro-
duce sonorous fugues or perky rags — and in 
all the programs that follow, I have incorpor-
ated some kind of screen display to help you 

understand even better what's going on in the 
Vic's mind. 

The Vic's soundmakers slumber silently in 
four separate Poke locations: 36874, 36875, 
36876 and 36877. The first three of these are 
always used, alone or collectively, to play 
music. T h e fourth, 36877, is the white noise 
generator — all of whose tones sound like 
nothing so interesting as an untuned radio 
until you start shaping them. 

Of t he three music voices, it is convenient to 
think of 36874 as being the lowest or bass 
voice; 36875 as the mid-range or tenor voice; 
and 36876 as the highest, or soprano, Each of 
these three voices fas a library of 126 tones 
numbered 128 to 254 inclusive, covering some 
three octaves of the conventional music scale. 
Poke 36874 drops an octave lower than, and 
Poke 36876 an octave higher than, Poke 
36875. Therefore, you have something like a 
five-octave range across the three voices. 

The only other Poke location you will need 
is 36878, which is qualified by a number from 

OF 
0 to 15. This command switches on the 
volume control and sets the sound level. You 
may find that the highest setting distorts when 
played through the speaker of your particular 
T V or monitor; Poke 36878,10 or Poke 
36878,12 should be about right most times. 

Type New, hit Return, and enter Program 1. 
Run this, and you hear each of the 127 tones 
held in the Vic's bass voice, and see its number 
displayed on-screcn. Everything stops at 254 
except the noise. Hit Run, Stop and Restore, 
then List Program 1. Tone 254 continued 
because I did not include a line cancelling the 
volume. So add these lines: 

170 POKE 36878,0 
180 POKE 36874,0 

It is not strictly necessary to include line 180 
in this program, but if you do not the old voice 
will stay live and still be heard behind any 
other voice Poked. 

Each of the three Poke locations is capable 
of generating 126 notes. Change line 130 in 
Program 1 to Poke 36875,T and Run; and 
then to Poke 36876,T and Run to hear the 
tenor and soprano equivalents respectively. 
With these, the two or three uppermost tones 
are at such a high frequency that you may not 
even be able to hear them. 

At this stage, it is important to draw a 
distinction between tones and notes, because 
only 25 of the tones in each Poke location are 
more or less equivalent to the notes 
ABCDEFG of the conventional musical scale. 
And to complicate matters, they match up in 
uneven steps. For example, note E is tone 206, 
F is 209 and F # is 211. The whole range of 
126 available tones thereefore gives you just 
three octaves, from a low C on tone 131 to a 
high C on tone 224. 

This next simple program proves the Vic's 
ability to produce an orderly musical scale of 
eight notes — C major. New the memory and 
enter Program 2. In this program, lines 110 to 
130 set up a store cupboard of tones equivalent 
to the scale of C major and their names; count 
up the pairs and you will find they total eight 
in number. Lines 140 and 160 form a loop that 
makes line 150 read through each Data pair 
and store them in memory as matched sets 
tagged 1 to 8. 

At line 170, the Vic is waiting for you to tell 
it which pair you want brought up front, by 
touching any one of the keys numbered 1 to 8 
on the top row of the keyboard; the second 
half of line 170 makes the Vic go round in 
circles until you do so. 

Line 180 takes the value of the key you have 
touched and marries it up with the Data pair 
tagged with that same number. So if you hit 
key 4, the fourth pair along in the Data queue 
— which happens to be 232,F — gets yanked 
out and put to work. On goes the volume in 
line 190, and line 200 selects the tenor voice 
and drops in the (N)otc line 180 produced. 
The other half of the pair, the actual letter C, 

(continued on next page) 
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(continued from previous page) 

then neatly drops into the Print statement in 
210. So as you touch each key, you will hear a 
note in C major ranging from the lowest 
{triggered by key 1) to the highest (key 8), and 
receive visual confirmation of the note the Vic 
played. If you want to temporarily mute the 
sound, touch the space bar — or indeed, any 
key other than 1 to 8. 

You can give yourself a little more self-
tuition in equating the Vic's tone numbers 
with actual note values by expanding a little on 
the Data items. Just as an experiment, retype 
line 110 of Program 2 as follows: 
110 D A T A 225,C (2251, 228,D (228), 231,E (231) 

Run this revised version and when you hit 
key I, 2 or 3 the screen will display not only 
the note name as before but also, in brackets, 
the tone number used to produce that note. 
This can be a useful aid when you are compil-
ing Data statements from sheet music. 

Before moving on to programmed music, 
using Data statements as scores on which the 
Vic can work, let us try brightening up the 
general sound produced by Program 2. Pro-
gram 3 will teach you a new technique for 
shaping the character of the Vic's voices, as 
well as producing a new tune. 

As you are now entering the realm of longer 
and more complicated Data queues, perhaps it 
is worth mentioning the most common reasons 
why the Vic flashes up the dreaded Out of 
Data error message. One is that you have 
missed out a comma somewhere; there must 
be one after every Data item except the last in 
any one Data line. Another is that you have 
typed a letter O instead of the special slashed 
zero, 0. Out of Data will also show up if the 
number given in the Read loop does not match 
the number of items in Data. 

Finally, if you are adapting any of these 
routines to use in a more ambitious program, 
remember that you may have to set up a Dim 
statement to reserve memory for the Read 
array. If you do not, you may prompt the Bad 
Subscript error message. 

Back to the music. Again, New the memory, 
and carefully type in Program 3. This sounds 
a little more like a piano, thanks to lines 170 to 
200. These ensure that the volume of each 
note is heard at full volume and then dies away 
to nothing after the time allowed to play the 
(L)ength of the note in line 190. If you would 
like to prove to yourself that this is really 
happening, just add this one line to the 
program: 

205 PRINT " ICLR SCR) " N; D; I 
If all is well, the screen will display a 

different tone number for each note that is 
played, then the digit 0 and the number 31. 
Check through the logic of Program 3 and you 
should be able to understand why. 

This exercise also introduces a couple of 
other little tricks. First, perhaps you noticed 
the dummy value of 0 at the end of line 120. 
That is because, unlike Program 2, the Read 
statement in line 140 simply starts at the first 
item of Data and doggedly works its way right 
through the queue, item by item. The 0 
signals to the second part of line 140 that the 
notes are all used up and so the tune is over, 
Without it, the program would jam on the last 
note and flip up the news Out of Data Error in 

(continued on page 111) 

Program 1. Program 4. 

1 0 6 R E M P R O G R A M 1 1 0 0 R E M P R O G R A M 4 
1 1 0 P O K E 3 6 8 7 8 , 1 8 1 1 0 D A T A 2 1 5 , 4 0 0 , 2 1 7 , 
1 2 8 F O R T = 1 2 8 T O 2 5 4 6 0 0 , 2 1 5 , 4 0 0 , 2 0 9 , 
1 3 0 P O K E 3 6 8 7 4 , T 6 0 0 , 2 0 7 , 4 0 0 , 2 0 9 , 
1 4 0 P R I N T T , 6 8 0 
1 5 0 F O R D = 1 T O 4 0 6 1 2 0 D A T A 2 1 5 , 4 0 0 , 2 2 1 , 
1 6 0 N E X T D : N E X T T 6 0 0 , 2 1 7 , 4 0 0 , 2 1 5 , 
Program 2. 6 0 0 , 2 0 9 , 4 0 0 , 2 1 7 , 
1 0 0 R E M P R O G R A M 2 6 0 0 
1 1 9 D A T A 2 2 5 , C , £ 2 8 , D , 1 3 0 R E S T O R E 

2 3 1 , E 1 4 0 R E A D N : I F N = 0 
1 2 0 D A T A 2 3 2 , F , 2 3 5 , 0 , T H E N 2 2 0 , 0 

2 3 7 , A 1 5 0 R E A D D 
1 3 0 D A T A 2 3 9 , B , 2 4 0 , C 1 6 0 P O K E 3 6 8 7 5 , N 
1 4 0 F O R N = 1 T O 3 1 7 0 P O K E 3 6 8 7 8 , 1 0 
1 5 0 R E A D S C N ) , H $ < N > 1 8 0 F O R L = 1 T O 
1 6 0 N E X T N D : N E X T L 
1 7 0 G E T K $ : I F K $ = " " 1 9 0 P O K E 3 6 8 7 8 , 0 

T H E N 1 7 0 2 0 0 G O T O 1 4 0 
1 8 0 N = V A L < K $ > 2 1 0 P O K E 3 6 8 7 4 , 
1 9 0 P O K E 3 6 8 7 3 , 1 0 0 : P 0 K E 3 6 8 7 8 , 0 
2 0 0 P O K E 3 6 8 7 5 , S O D 2 2 0 E N D 
2 1 0 P R I N T " 

V 0 L I H I T N O T E H ; N * < N > 
2 2 6 G O T O 1 7 0 

Program 7. Program 6. 

1 0 0 R E M P R O G R A M 7 1 0 0 R E M P R O G R A M 6 
1 1 0 N = I N T ( R N D ( 1 ) 1 1 0 N = I N T < R N D < 1 > 

* 3 0 > + i 9 5 # 1 2 9 > + 1 2 6 
1 2 0 P O K E 3 6 8 7 8 , 1 0 1 2 0 P O K E 3 6 8 7 8 , 1 0 
1 3 0 P O K E 3 6 8 7 5 , N 1 3 0 P O K E 3 6 8 7 5 , N 
1 4 0 P R I N T " I ' M P L A V I N G 1 4 0 P R I N T " I ' M P L A V I N G 

T O N E ' S N T 0 N E " ; N 
1 5 0 F O R D - 1 T O 4 9 0 •' 1 5 0 F O R B = 1 T O 4 0 0 : 

N E X T D N E X T D 
1 6 0 P O K E 3 6 8 7 8 , 0 1 6 0 P O K E 3 6 8 7 8 , 0 
1 7 0 G O T O 1 1 0 1 7 0 G O T O 1 1 0 
Program 5. 

1 8 8 R E M P R O G R A M 5 

1 1 8 D R T F i 2 8 1 , 8 8 8 , 2 8 9 , 4 8 8 , 2 2 5 , 1 2 8 8 , 2 2 1 

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

1 2 8 B H T R 2 8 1 , 8 8 8 , 2 8 1 , 4 8 8 , 2 8 1 , 4 8 8 , 2 8 3 , 

4 8 8 , 2 8 9 , 4 8 8 , 2 1 5 , 1 2 8 8 , 2 8 9 , 1 2 8 8 

1 3 8 D f l T f l 2 8 1 , 3 8 8 , 2 8 9 , 4 8 8 , 2 2 5 , 1 2 8 8 , 2 2 1 

, 8 8 8 , 2 8 9 , 4 8 8 , 2 8 3 , 1 2 8 8 

1 4 8 D f l T R 2 0 1 , 3 8 8 , 2 8 9 , 4 8 8 , 2 8 9 , 4 8 0 , 2 1 5 , 

4 0 8 , 2 1 9 , 4 8 8 , 2 2 1 , 1 2 8 8 , 2 2 1 , 1 2 8 8 , 5 

1 5 8 R E S T O R E 

1 6 0 R E f i D H - I F N = 5 T H E N 2 2 8 

1 7 8 R E A D V 

1 8 6 P O K E 3 6 3 7 8 , 1 9 - P 0 K E 3 6 8 7 6 , N 

1 9 8 F O R H = 1 T O V N E X T D 

2 1 8 G O T O 1 6 8 

2 2 8 P O K E 3 6 8 7 6 , 8 : P O K E 3 6 8 7 8 , 8 

2 3 9 E N D 
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P e r s o n a l . * Computer 
CENTURY 

THE CENTURY 
COMPUTER 
PROGRAMMING 
COURSE PETER MORSE 

IAN A D A M S O N 
BEN ANREP 
BRIAN HANCOCK 

T h e comple te guide to p r o g r a m m i n g in Sinclair BASIC 
using Z X 8 1 and Spec t rum Microcomputers 

Sinclair have sold over 600,000 ZX81's 
and Spectrums, which means that 
somewhere out there are 600,000+ 
potential programmers. 

There are enough books and collections 
of programs on the market to help you get 
beyond the user manual. The Century 
Computer Programming Course aims to 
transform any Sinclair owner into a 
serious p rogrammer - whether they own 
a Spectrum or a ZX81, whether they are 
totally new to computing or simply have 
ideas in advance of their current 
expertise. 
Beginning with the elements of BASIC 
syntax, T h e Century C o m p u t e r 
P r o g r a m m i n g Course takes you right 
through to the creation of sophisticated 
applications programs. More than 500 
pages and 200 programs and routines 
makes this a monumental project. 
Without it Sinclair owners are likely to 
remain games players for the rest of 
their computing lives... 
Illustrated with line drawings 544pp 
£9.95 (paperback) 
Available through your local bookshop 

THE COMPLETE GUIDE TO 
PROGRAMMING IN SINCLAIR 
BASIC USING THE ZX81 AND 

SPECTRUM MICROCOMPUTERS 

ORDER FORM 
To: Department CC5 1 e n c l o s e m Y cheque/postal order 

George Philip Services Ltd for £ 
Arndale Road, Wick (Please make your cheque/postal order 
Littlehampton payable to George Philip) 
West Sussex BN17 7EN • Name 

Please send me copy/copies of A d d r e s s • 
THE CENTURY COMPUTER 
PROGRAMMING COURSE at £11.50 per " j « ""7", : 
copy (post paid). (£13.50 post paid for n e a s e a M O W u p To a a y s T o r a e l , v e r Y 
overseas addresses) 

CENTURY 
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VIEWPOINT THE PROGRAM T H A T 
YOUR ZX SPECTRUM HAS 
BEEN WAITING FOR! 

AMSOFT 
O P E R A T I N G A N D 

C O N T R O L S Y S T E M S 
FOR D I S C E R N I N G 

ZX81 A N D 
S P E C T R U M U S E R S 

All A M S O F T products are designed to help 
users get the most out of their machines. No 
additional hardwae is needed to run them, but 
they can support other devices if needed. 

A M - Z X F I L E allows you to use large cassette 
data files in BASIC programs, with no limit on 
file size, and input/output in the same program, 
like a big machine. For ZX81 at £4.00, and 
Spectrum at £5.00. 

A M - Z X M O N is the operating system which 
allows you to develop, edit, run, and checkpoint 
machine code programs, and to create and use 
libraries of machine code routines on tape, 
saving hours of work. 
ZX81 version £6.00, and Spectrum version 
£7.00. 
Under the control of A M - Z X M O N you can run 
A M - Z X E D I T , a text editor for creating and 
editing assembly language source code, for 
input to A M A Z O N , a full assembler which 
creates machine code tape files. User symbols, 
hex., decimal, and string constants, and 
saving/re-use of symbol tables are among the 
features. 
A M - Z X E D I T for Z X 8 1 and Spectrum £4.00. 
A M A Z O N for ZX81 £8.00, available for 
Spectrum late April at £8.50. 
NEW! A M - Z X S P takes a saved Z X 8 1 program 
tape and loads it into a SPECTRUM leaving it 
ready to run, edit or save. No more retyping of 
programs when you change machines. 
Available now at £6.50. 

All our prices include VA T. 

A M E R S H A M S O F T W A R E LTD. 
Long R o o f , H e r v i n e s Rd . , 

A m e r s h a m , B u c k s . H P S 5 H S 
(02403) 6231 

# 

t. 'f? 

A 

D r a w c o m p l e x 3 - d i m e n s i o n a l o b j e c t s . V i e w t h e m a f te r r o t a -
t i o n in a n y or al l o f 3 d i m e n s i o n s . 
F e a t u r e s : 

1) R o t a t i o n in 3 d i m e n s i o n s a b o u t a s i n g l e p o i n t . 
2) R o t a t i o n a b o u t a l ine b e t w e e n t w o p o i n t s . 
3) G e n e r a t i o n of s t e r e o pairs . 
4) V i e w f r o m o n e p o i n t t o w a r d s a n o t h e r p o i n t . 

O b j e c t s c a n b e s t o r e d s e p a r a t e l y o n t a p e a n d c o p i e d t o t h e Z X | 
p r i n t e r . 
W r i t t e n in B A S I C for y o u to m o d i f y t o y o u r o w r t r e q u i r e -
m e n t s . 
I d e a l for c o m p u t e r m o d e l l i n g , m o l e c u l a r m o d e l l i n g , C A O etc. 

V i e w p o i n t - w i t h fu l l i n s t r u c t i o n a n d e x a m p l e s 
£ 6 . 5 0 

Just start ing lo wr i te machine codc programs? The ideal as-
sembler for beginners is Ultraviolet.Look at the facilities that it 
offers: 

Works entirely in decimal (no hex problems); all Z80 in-
structions correctly assembled; supports the pseudo-
instructions EOU, ORG [mult iple ORGs al lowed), DEFB, DEFW 
and DEFS; code cart be assembled at one location and then re-
located; al lows alphanumeric labels of any length; ful l l istings 
of assembled code and mnemonics can be output to the 
printer; ful l error t rapping wi th faulty instruction dear ly indi-
cated; comments can be included in the source file. 
The ideal complement to Ultraviolet is Infrared - an easy-to-| 
use disassembler 

So now there is no need to be int imidated by machine code -
wi th Ultraviolet and Infrared it's chi ld's play! Buy them f rom 

I the machine code specialists • ACS Software. 

U L T R A V I O L E T - £ 7 . 5 0 I N F R A R E D - £ 6 . 7 5 
All our Spectrum programs wi l l work in both 16K and 48K 
models 

A N N O U N C E M E N T : Al l t h r e e p r o g r a m s 
n o w ava i lab le for t h e 16K Z X 8 1 ! ! 

A C S S O F T W A R E 7. UcKjelt Cresconi. 
R o u n d h a y 
! nods I S8 1HN 

DONTMISS THIS 
INCREDIBLE OFFER ! 

SO GAMES 
£995 

Si J> r 

YES. SO GAMES! on cassette for all 
the following: 

GALACTIC ATTACH SPACE UlSSlOV 
LUNAR LAflOEO 
P̂ AJVA BOLT 
STARTRfK 
RAOAR LA10ING 
attacker 
GALACTIC OOGFIGHT ZION ATTACK IVASlVC ACTIOS 
0 * 0 
BOGGLES 
PONTOC* IKIJUWP 
HAhQUAN OlO BONES THIN ICt 

vazeeater OASTTtH 
VOTO»«AY 
force fk lo 
NIV 
TUNSEL (SCAPE 
BARREL JUMF 
CANVOWALLSATTlE 
OVERTAKE 
S i t t i n g target 
SVASH TM{ WINDOWS 
S P A C E SNIP 
jtrrLiC«T 
Phaser 
INTRUDER 
infe«-<o 
CHOSTS 

SUBMARINES 
ROCKET LAUNCH 
PLANETS 
BLACX "OLE 
OYNAVlTE 
OOVOURSUWS 
0(*»Y OAS* 
SPACE SEARCH 
UNIVERSE 
RATS 
TANKER 
PARACHUTE JETMOSlLC 
HIGH RISE 
THE FORCE 
EXCHANGE 

POSTAGE FREE TO U.K. 
ORDER DIRECT TO; 

U.T.S. 
/ : 1 P.O. Box 96 

HARROGATE 
NORTH YORKSHIRE 

HG3 2UZ 

S i n c l a i r -
SPECTRUM 

_ , _ (on oisc a. 
• u p p K Z CASSETTE) 

A CO RIM A TOM 
BBB 
DRAGON 
ATARI VIC 20 
SHARP 
ORIC-1 
NEW BRA f/V 
ZXB1LYNX 

PLEASE SENDME 
CHEQUE ENCLOSEO. VALUE 
NAME 
AODRESS 

• H i 

& 

POSTCODE G/224 
now 
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{continued from page 108) 
140. If you like, try this for yourself by cursor-
ing out the dummy zero and then Running the 
program. 

Secondly, the Restore statement in line 130 
is not strictly necessary in this particular 
program as you have to rerun it every time you 
want to hear the music anyway. But usually, 
you will want to set Read's pointer to the head 
of the Data queue in line 110 in case you want 
to call it again; Restore does just that. 

Before we go on to refine Program 3 by 
giving each of the notes proper values, do not 
overlook the creativity which lines 170 to 200 
offer you. You can tinker with these along 
with lines 150 and 160 to get a sound more 
like a bar-room piano than a Bechstein, for 
example. Lower the 15 to 0 range of line 170 
and you will soften the apparent attack; alter 
the Step value in the same line — even to a 
decimal such as .25 — and you can remould 
the sustain and rate of decay. 

You could try adding 36876 as well, or 
trying different combinations of the three. 
Further, changing the value of the delay loop 
in line 190 alters the overall speed at which all 
this happens. This little suite of three vari-
ables is one of the most powerful tools you 
have in exploiting the Vic's soundmaking 
potential. 

So Program 3 opened some new horizons, 
but to hear the music played properly, we 
need to pair every note in the Data queue with 
a value representing its proper duration, just 
as we added the letters of the scale in Program 2. 

Tidy the Vic's memory by typing New and 
hitting Return, and this time we will have 
James Galway audition for Dooley Wilson's 
job at the Cafe Americain in program 4. 

The deliberate error is at line 190. That 
Poke is chopping up the notes in a way that a 
flautist certainly does not do. So delete line 
190 altogether and Run the program again. 
Now the notes do glide into one another as 
they should. 

In this exercise I have used a value of 3,000 
to the bar. It is an easy matter to quicken or 
slow the overall tempo at which this or any 
other tune is played, by simply changing pro-
portionally the value given to each D item in 
Data. Thus you could accelerate Mr Galway 
by changing 400s to 300s, and the 600s to 
450s, and so on. 

But beware, this deceptively easy program 
has a trap for the unwary. New memory and 
enter Program 5. 

When you Run this program, all will be well 
until you hear the Vic play those notes in lines 
120 and 140 which are the same in tone, if nor 
duration, of those preceding them. Just drop 
in a pair of zeros to achieve an imperceptible 
break. You may use this same trick to imitate 
the rests shown on sheet music. You can 
specify the length of the rest by giving N a 
proper value to work on. As an example: 

DATA 201,400,0,200,201,400 
will sound tone 201 for, say, a half-note; then 
introduce a quarter-note rest; and then play 
201 for another half-note. You may also have 
noticed that the end of data signals at the end 
of lines 140 and 160 were changed to 5 from 
the usual 0, so that when you correct this 
program by adding double zeros to lines 120 
and 140, your program will not end pre-

maturely. You can go on qualifying Data lines 
with yet more items, provided that they are 
always in logical sets. 

You might, for example, have the notes and 
durations for a melody line as elements one 
and two in a four item set; with a bass line and 
associated note durations or rests as the third 
and fourth elements. Th is way you can 
achieve a very effective syncopated or walking 
bass rhythm. For a demonstration of this tech-
nique, I can do no better than refer you to 
Adam Macielinski's ingenious boogie pro-
grams in the March 1983 issue of Your 
Computer. Adding the Vic's third voice will 
give you three-part harmony in a carefully 
structured Data queue comprising six-element 
items; and maybe now is the time to experi-
ment more with Poke 36877 to drop in a snare 
drum. 

After all that your fingers could do with a 
rest, so why not let the Vic get on with some 
composing of its own. Program 6 generates a 
random number between 128 and 254, which 
becomes the tone qualifier for line 130; and 
line 140 prints it out for you. T h e tone plays 
for a time set by the loop in 150 and the 
program then loops back for its next random-
iser to give a continuous demonstration of 
musique silicon if not concrete. 

The snag is that line 110 draws from too 
wide a choice of tones, many of which do not 
equate to real musical notes anyway. You can 
improve matters a little by reducing the choice 
for N to, say, just one middle octave. Make 
this alteration: 

100 REM P R O G R A M 7 
110 N + INT(RND{1} *30) + 195. 

Better, but you are still hearing some bum 
notes that make it sound rather strange. T h e 
best solution comes with our old friend the 
Data statement. New memory and enter 
Program 8. 

Here, lines 110, 120 and 130 set up a single 
octave of C major while 150 generates at 
random a number between 1 and 8; line 160 
puts this on-screen. The volume is set in line 
170, and 180 delves into the Data queue at 
that position fixed by R. Line 200 gives a 
moment of silence before looping back for the 
next cycle. 

This program will generate music that 
sounds more " t rue" — now it is just plain 
monotonous thanks to line 190 sounding each 
note for precisely the same length of time. But 
it is an easy matter to introduce a further 
randomiser which will select different note 
values — the length and relationship of which 
you can fix. Revise the last program by 
changing it as follows from line 190 onwards 
— see Program 9. 

Not stunningly elegant but it docs the job. 
T h e values at the end of lines 210 to 240 you 
can tinker with yourself; the lower the 
numbers, the faster the music. 

There is very much more to music making 
and computerised composing on your Vic 20 
— not to mention the sound effects capabilities 
which I have not got around to examining here 
in any detail. Still, I hope you have fun trying, 
testing and adapting the programs given here 
and that they will help you to develop the 
know-how and curiosity that can result in 
some really original efforts of your own — 
ones worth listening to, as well! 

Program 8. 
100 REM PROGRflM 8 
110 PR I HTM" 
120 BRTR 195.201, 

207,209,215, 
219,223,225 

130 FOR N=1 TO 8 
140 REHli 3<N> - NEXT N 
156 R=INT <RNB <1)#8 >+1 
160 PRINT Rj 
179 POKE 36878,18 
180 POKE 36875,S<R) 
190 FOR B=1 TO 600: 

NEXT n 
200 POKE 36878,0 
218 GOTO 150 
Program 3. 

100 REM PROGRRM 3 
110 DRTR 215,217,215, 

209,207,209 
120 DRTR 215,221,217, 

215,209,217,0 
130 RESTORE 
140 RERD N:IF N=0 

THEN220 
150 POKE 36874,H 
160 POKE 36875,N 
170 FOR D=15 TO 1 

STEP -1 
180 POKE 36878,It 
190 FOR L=1 TO 30 
200 NEXT L:NEXT B 
210 GOTO 140 
220 POKE 36874,0 POKE 

36875,0:POKE 
. "i !"! i" i M 

230 END 
Program 9. 

100 REM PROGRRM 9 
118 PRINT" 
120 LRTfi 195,201,207, 

209,215,219 223,225 
13Q FOR N=1 TO 8 
140 RERD SOD : NEXT N 
150 R=INT <RNB <1)#8)+1 
160 PRINT R; 
170 POKE 36878,10 
180 POKE 36875,SCR) 
190 V=INTCRNBa>*4>+l 
200 PRINT V; 
210 IF V=i THEN L=150 
220 IF V=2 THEN L=250 
238 IF V-3 THEN L=350 
249 IF 7=4 THEN L=450 
250 PRINT B; 
260 POKE 36878,10 
278 FOR H=1 TO L'NEXT 
280 POKE 36878,8 
290 GOTO 150 • 
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DRAGON 32 C a s s e t t e s 

* • » i - . 

a © 0 © © 

T a n g o F o x t r o t 0 1 
Using your skill, locate the airstrip with the radar 
scanner, fly your aircraft through hazardous 
crosswinds and air pockets to land safely. Watch your 
fuel; watch your artificial horizon; be sure you are 
level on final approach. Full colour, hi-res graphics, 
3D and sound. £6.50 inc. p&p 

M R C 
Air combat and ground strike, "joystick" controlled 
sights cannon fire and bomb release. Full colour 
hi-res graphics 3D and sound £6.50 inc. p&p. 
Fru i t 
Compulsive, addictive, fruit machine. Using your skill 
with the holds, turn your £5 stake into £10 and beat 
the system. Hi-res graphics and sound. £4.95 inc. p&p 
L o o k a n d L e a r n 
Educational picture recognition. Hi-res graphics, text 
and colour. Age 3-10yrs £4.95 inc. p&p. 
P o n t o o n 
Super Hi-res graphics, full colour definition and card 
display. Fascinating, absorbing £4.95 inc.p&p. 
DRAGON and ORIC "JUNIPER" word processor, 
comprehensive edit facilities, menu and cursor driven 
£25.00 Inc. p&p 

I Q U A R K DATA P.O. B O X 6 1 . S w i n d o n , Wil ts. Tel . ( 0 7 9 3 ) 4 0 6 6 1 . 
I P l e a s e s u p p l y 
I 
I 
| C h e q u e for total a m o u n t e n c l o s e d 
| N a m e 
| A d d r e s s 

I 

^ a m b i j 

^ t j t r o d u a z o r i g i n a l g a m e s 

f o r ^ r a g o t ) 3 2 

P l a n e t a r y T r a d e r : — C h o o s e y o u r c a r g o — a n d t h e y t ry to 
de l iver it. Easy? D e p e n d s o n w h a t y o u d o £ 5 . 9 5 

G o l d e n A p p l e s : — S t e a l t h e a p p l e s , a n d d e f e a t t h e 
w a r l o c k . . . £ 5 . 9 5 
S u r p r i s e : — Spe l ls , g i a n t s , a m a g i c r ing, b u t th is is n o t 
a n o t h e r " L o r d s o f t h e R i n g s . " £ 8 . 4 5 
M i n i - g a m e s : — 4 g a m e s p e r t a p e : s i m p l e b u t 
c o m p e l l i n g £ 5 . 9 5 

Al l t a p e s i n c l u d e P & P , a n d n o - q u i b b l e g u a r a n t e e . 

W r i t e t o : 

B a m b y S o f t w a r e , 
L e v e r b u r g h , I s l e o f H a r r i s . P A 8 3 3 T X 
O r p h o n e 0 8 5 - 9 8 2 - 3 1 3 or 2 3 9 b e t w e e n 9 a m a n d 9 p m . 

B B C M i c r o ' s in 
S t o c k N o w 

MODEL A—£229 
MODEL B —£399 

A / B U P G R A D E S ( S A M E D A Y BY A P P O I N T M E N T ) 
£106 

A I L PRICES INCLUDE VAT 
14" MICROVITEC MONITOR SCHOOL APPROVED £287.95 
TWIN DISC DRIVE 2 x 100K (SHUGARTJ £389-00 
DISC OPERATING SYSTEM £110.00 
ACORN AP100A PRINTER £238.00 

ACORN BUG BYTE 
SOFTWARE 

BBC SOFT 

ORIC 1 £169.95 
LYNX £225.00 
JUPITER ACE £89.95 
DRAGON £193.95 
ATARI 803 48< £399.93 
VIC 20 . . £129 90 
TEXAS TI99-4A £154.95 
SINCLAIR SPECTRUM £125 00 
SHARP MZ80A £546 25 
COMMODORE 64 £345.00 

" C O M E A N D V I S T 
O U R S H O W R O O M 

F O R 
H A N D S O N 

E X P E R I E N C E " 

IN STOCK 
PERIPHERALS - SOFTWARE - ADD-ONS - BOOKS 

P . V . M I C R O C O M P U T E R C E N T R E 
38 W A T E R S T , A C C R I N G T O N , L A N C S . 

T E L : (0254) 3 6 5 2 1 / 3 2 6 1 1 
H O U R S O F O P E N I N G 9 A M - 5 P M M O N - S A T 

BARCIAYCARD AND ACCESS WELCOME 
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T h e sole S I N C L A I R a g e n t for 
t h e A r a b W o r l d — n o w also 
a g e n t for J U P I T E R A C E and 

A P P L E I 
W e are in teres ted in 

s o f t w a r e , publ icat ions, add-
ons etc . 

D o n o t m i s s t h i s o p p o r t u n i t y — 
send samples of all you have to: 

P . O . B o x 147, J e d d a h , 
S a u d i A r a b i a T e l : 6604212 , 
T e l e x 4 0 2 2 7 6 A u t o r a m S . J . , 

' We are working to dovatoo en ARA8IC computer —j 
" anyone interested plMie contact us. 

SPECTRUM AND ZX81 
HARDWARE 

PANDA 
The famous Panda Expandable Ram Pack. Massive 16K 
a d d o n memory which can easily be expanded to 32K 
with an optional piug-in module. Supplied in rugged 
no-wobble design, rjgged, injection moulded case, 
contoured to fit the ZX81 snuggly. Compatible with other 
add-ons (printer etc). LED on/off indicator. No additional 
power needed just plug in an go. British designed and 
made from top quality components __ _ _ 
throughout, guaranteed 12 months. ONLY £ 19 • 95 

EXPANSION MODULE ONLY £14-50 
The 16K Panda' a easily expanded from 16K to 32K 
by adding this expansion module as and when you need it. 

GIANT PANDA 
Giant Panda the two together. Buy the Panda and the Expansion Module at 
the same time for a gigantic 32K bytes and save. _ 
Complete at a special price of ONLY £34• 00 
PROFESSIONAL CASED KEYBOARD 
TYPE FD42 
FOR ZX81 OR SPECTRUM 
This famous, best selling 
product immediately converts, 
your ZX Computer into a 
sturdy attractive and 
professional unit, with full size 
typewriter keyboard A tough 
plastic case encloses the keyboard ?CB 
anc power supply. It has 42 keys including all the 
ZX81 /Spectrum graphic characters printed on them. The full travel key 
switches have gold plated contacts and guaranteed life of 10° operations. 
It's so easy to install! You simply unscrew the ZX PCB from i: case, screw it 
to the FD case, and plug in the keyboard. No 

soldering or technical knowledge required ONLY £29' 00 
TYPE FDS FOR ZX81 OR SPECTRUM 
Our new advanced keyboard has the same fine specifications as the FD42 
system, but with a new re-designed case, space bar and double-sized shift 
and enter keys A must for the discerning ZX81 or - „ Spectrum user. ONLY £39 95 
ZX KLIK - KEYBOARD 
If. like many ZX81 users youare fed up with the_ 
dead feel of the touch sensitive keypad 
then consider the well tried Klik-
Keyboard' This is a simply fitted 
genuine push button keyboard 
which has been designed as an 
exact replacement for and is no larger 
than, the existing keypad • Fits on to theZXSl. 
• Full 40 keys plus one spare for any purpose. • tfo soldering-just plug in. 
• No trailing wires • Clear permanent two colour legends, • Positive feel 
and sound as data is entered • Speeds up programming enormously and 
reduces errors. • Fitting service offered £2 00 extra _ A 
(remember tosendycur ZX81). ONLY £24*50 

AFDEC 
ELECTRONICS LTD 

Kempshott Lane, Basingstoke 
Hants RG22 5LT 

I wish to order the following. 
Quantity Item Amount 

Panda (a £19 95 inc. 
Expansion Module @ £14-50 inc. 
Giant Panda <g> £34 00 ir-c. 
FD 42 Keyboard ZX/Spectrum* («• £29 00 inc. 
FDS Keyboard ZX/Spectrum* (5 £39 93 inc. 
ZX Khk-Keyboard (S £24-50 inc. 
TOTAL 'Please Indicate, 

AH prices include VAT and poet and packaging All items include a full year guarantee. 
Products are socked and usually despatched within 10 day*. Overseas customers add £4 post 
and packing. Cheque* Postal Orders etc. should be made payable to AFDEC Electronics Ltd 

Card No. L 
Signature _ 
Name„ 
Address _ 

j i i L X J 1 1 1 I L J I I I 
I nrttHAHOKM 

comp I H E V E R Y B E S T I N M A C H I N E C O D t 
I O R T H E Z X S P E C T R U M ft Z X 8 1 

,i\H /iroyrjms SVflplieil double rccardctl ,nul mailed 
C\ / e f n m c '' l^hxlass l>y ruloril Prices ntctude VA T ;itl<l/>ost.H)f 
pyOlt>l I lo ] within Europe. SAC tor lull list. 

tmsiness'domestic hl inti M A S T E R F I L E 
.iiid rcffQtting system. So f lexible thiit n is equally usable for your mail ing lists, 
cata logues, Slock c o n t r o l , text ;ext rac ts a p p l i c a t i o n s are endless. Ful ly user 
defined; .data and report display formats. dynamic variable length file, records 
and data i tems, f u l l y menu driven w i th power lu l search lacilnies, sorting, total 
average, i>f>daie, mul t ip le independent liles. pr int ing. Yes, we aim to support 
ruicfodrive when Uncle delivers. Nearly all t l ie 8K we use is machine code, so 
y o u get 32 K pi; r tile. Comes w i th example (ile and 22 page manual CI5.00 

New M M t o r f i l e ~ 1 6 • ' • - V V I 1 for 16K Spectrum Owners. 
We have produced a subset version of MASTERFILE called MASTERFILE 16. 
It has most of the features of hig MASTERFILE , w i t h 7 predef ined report 
formats artd 6 pre defined fields e.g. name, address, etc., and we have found a 
useful 4000 hytes of f i le space. MASTERFILE and MASTERFILE 16 are ful ly 
f i le-compatible' and w i l l happily process each other's files, so that 16K owners 

who upgrade to 48K can use their old files immediately. Complete w i th 1? page 
manual; priced at f 12.00 « 
PLEASE REMEM8FR TO STATE C L E A R L Y WHICH VFRSIOM OF 
M AS I f R F ILE Y O U R F QUIRE, 

m iiPsmum 
, , j m i . of the man: variety 

w i th !•> nia/es, '1 ehaseri, laser defence, 9 gra<fes. 9 speeds, demo mode, choice 
of joyst ick contro l " A n extraordinari ly yoml program" raves Boris Al lan for 
Popular Comput ing W6efejyi We think you wi l l agree C5 95 

16K 7X81 . Q U L P 2 almost identical spec to G U L P M A N t ' l / 5 

16 M K ZX81 T H E F A S T O N E is the prwk'cessor to 
MASTL RFILE and is in use all over tho wor ld now S|>ecilicalioii is very similar 
to MAST ERF I Lf CI 2.00 

C a m p b e l l S y s t e m s , D e p t . ( Y C ) , M M 
15, R o u s R o a d , B u c k h u r s t H i l l , 
E s s e x , I G 9 6 B L , E n g l a n d . • ^ ^ 
T e l e p h o n e : 0 1 - 5 0 4 0 5 8 9 ^ ^ ^ ^ ^ ^ 
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MTGROWARB 

MEMBERSHIP INCLUDES: 20% OFF FIRST TAPE 
15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER 
• Special offers during membership * Forthcoming free offers 
• Occasional very special hardware offers * Regular Newsletter and Lists 
• Only the best software by the most respected houses stocked 
ZX81 • SPECTRUM • DRAGON 32 • ORIC 1 • JUPITER ACE • B.B.C. 
TWO SCHEMES 
• MAIL ORDER MEMBERSHIP: £8 .00 + S H O P MEMBERSHIP: £ 5 . 0 0 • O P T I O N A L LIFE MEMBERSHIP£5 .00 EXTRA 
• SPECIAL SCHEMES FOR 15-YEARS-0LD AND UNDER • O.A.P.s • UNEMPLOYED 

TELEPHONE ACCESS/BARCLAYCARD/VISA ACCEPTED OR S.A.E. FOR FULL DETAILS. 

FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS! 
You know us! We are genuine! Full refund of fee if not satisfied ^ ^ ^ — 
when membership details arrive or anytime in first six months if ) " T H E FRIENDLY 
genuine complaint is not resolved within 30 days. 

5 ST. PETERS LANE, LEICESTER. TEL: 0533 29023 

THE«FRIENDLYl 
TO USER STORE" 

THE FIRST MIDLANDS REGION SHOP 
SPECIALISING IN SINCLAIR COMPUTER 

ACCESSORIES AND HOME 
COMPUTING GENERALLY. 

STOCKING: SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and 
JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE. 
Possibly the widest range of software available in the Midlands. 

BBC software now available! 
SPECIAL MICROWARE'S OWN SOFTWARE FOR THE ZX SPECTRUM. 
ALIEN COMMAND 16 /48K SPECTRUM ONLY £4 .75 
BACKGAMMON 16 /48K SPECTRUM ONLY £4 .50 
YAHTZEE 16 /48K SPECTRUM ONLY £4 .50 
Please include 50p post & packaging with software orders. 

raw 
Ion a S S S - s a s S s " 

MIGROWAR -myh'i 

5 ST. PETERS LANE 
LEICESTER 
TEL: 0533 29023 
Open 9 .30 -5 .30 
closed Monday 
SENO S.A.E. 
FOR FURTHER DETAILS 
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FINE SCROLLING 
ATARI 
Flashing junk, nasty 
jerks: two of the 
problems that arise 
when using fine 
scrolling in Basic. 
Chris Lam looks at 
ways in which 
Atari users can 
circumvent 
unpleasant 
experiences. 

W H A T IS T H E difference between fine scrolling 
and coarse scrolling? 

Coarse scrolling is where one character at a 
time moves. This gives a very jerky effect. 
Type in program 1 and Run it. The program 
manipulates L M S operands to implemenr the 
coarsc scroll. Any method can be used: it is 
just that L M S manipulation is easier. T h e 
program tells Antic the graphics processor 
— where to start displaying data from. It runs 
through addresses 0 to 65535. We will call the 
addresses which are Poked to tell Antic where 
to start displaying screen data, DList and 
DLis t+ 1. T r y steps of 19, 20 and 21 in line 
30. Change lines 20 and 30 so that they run 
from 255 to 0. 

mmii 111 * * 

\ 
ATARI 
f \ • M H M I 

© © © © © C D E I C D I 

3 a \ 

Just for those who do not know what L M S 
operands are, L M S — load memory scan — is 
an instruction followed by a 16-bit address. 
T h e address of the low byte is 

PEEK (560) +256*PEEK(561>+4 
Now for fine scrolling. Add program 2 to 

program 1. There arc two built-in scroll 
registers HScrol — 54276 — and VScroI — 
54277 — which hold the number of pixels to 
be scrolled. T h e direction of the scroll 
depends on the sequence of numbers we Poke 
into it. Before these registers can be deployed, 
we have to enable the lines on the screen for 
fine scrolling. Lines 12 and 13 do this. In line 
12, the 64 is the L M S instruction, 16 is the 
horizontal fine scroll enabler — 32 is the 

vertical scroll enabler — and 7 is the Antic 
number for graphics 2. Number 6 is for 
graphics !, and 2 is for graphics 0. 

T h e registers can only be used to scroll up to 
15 pixels cither way. Therefore we must 
combine fine scrolling with coarsc scrolling. 

Line 58 is the loop which determines the 
direction and the extent of scroll. A " 0 to 
limit" gives an upwards or left-to-right scroll 
while a "limit to 0 step-1" gives a downward 
or right to left scroll. Look at figure 1 to 
determine the value of limit. 

Line 62 resets the screen to its starting 
position before the coarse scroll. T h e value to 
be Poked is always the first number in line 58. 

(continued on next pageJ 

Program I 4 0 P O K E D L I S T , M 
5 B R A P H I C S 2 + 1 6 5 0 P O K E D L I S T + 1 , N 
10 D L I S T = P E E K ( 5 6 0 ) + 2 5 6 * P E E K ( 5 6 1 ) 5 8 F O R J = 7 T O O S T E P - 1 : R E M E X T R A L I N E 
11 D L I S T = D L I S T + 4 5 9 P O K E 5 4 2 7 6 , J : R E M E X T R A L I N E 
2 0 F O R N = 0 T O 2 5 5 6 0 F O R D E L A Y = 1 T O 1 0 0 : N E X T D E L A Y 
3 0 F O R M = 0 T O 2 5 5 61 N E X T J : R E M E X T R A L I N E 
4 0 P O K E D L I S T , M 6 2 P O K E 5 4 2 7 6 , 0 : R E M E X T R A L I N E 
5 0 P O K E D L I S T + 1 , N 7 0 N E X T M : N E X T N 
6 0 F O R D E L A Y = 1 T O 1 0 0 : N E X T D E L A Y 8 0 E N D 
7 0 N E X T M : N E X T N 
8 0 E N D 

Program 3. 

5 G R A P H I C S 2 + 1 6 
Program 2. 6 D = P E E K ( 5 6 0 ) + P E E K < 5 6 1 ) * 2 5 6 

5 B R A P H I C S 2 + 1 6 10 G O S U B 100 

10 D L I S T = P E E K ( 5 6 0 ) + 2 5 6 * P E E K < 5 6 1 ) 11 A C T = U S R ( A D R (A$)) 

11 D L I S T = D L I S T + 4 12 P O K E D + 3 , 6 4 + 3 2 + 1 6 + 7 

12 P O K E D L I S T - 1 , 6 4 + 1 6 + 7 : R E M E X T R A L I N E 13 F O R N = 2 T O 1 3 : P O K E D + 4 + N , 5 5 : N E X T N 
1 3 F O R N = 2 T O 1 3 : P O K E D L I S T + N , 1 6 + 7 : N E X T 14 P O K E D + 1 8 , 6 5 

N : R E M E X T R A L I N E 1 5 P O K E D + 1 9 , P E E K ( 5 6 0 ) 
2 0 F O R N = 0 T O 2 5 5 16 P O K E D + 2 0 , P E E K ( 5 6 1 ) 

3 0 F O R M = 0 T O 2 5 5 18 P O K E 1 5 3 6 , 1 5 . , . (listing continued on next page) 
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(continued from previous page) 
Before going on. see if you can convert the 
program to do a vertical fine, scroll 
downwards. 

T w o problems arise with using fine 
scrolling on Basic First is the flashing junk. 
Second is the unpleasant jerks. Bnrh can be 
cured by changing scroll registers und I.MS 
operands during the time which the scrccn is 
blank. 

Tvpe in program 3 The routine is enclosed 
in lines 101 onwards. This routine is executed 
fifty times a second exactly. You have to feed 
the routine with information. 
POKE 203. number of pixels to scroll 

horizontally 
POKE 204, number of pixels to scroti vertically 
POKE 205, low byte of new start of screen 

R A M . 
POKE 206 high byte of new start of screen 

R A M 

POKE 207, low byte of DLIST. 
POKE 208, high byte of D U S T 
POKE 209 if Poked w i t h a non zero number it 

will load the L M S operands w i t h wha t is in 
location 205, 206 

POKE 1536, number you w o u l d normal ly have on 
line 73 of program 2 This is thp hori7ontal one 

POKE 1537 number you w o u l d normally have in 
line 73 of p rogram 2. This is the vertical one 

This routine carers for horizontal and vertical 
scrolling. Program 3 demonstrates diagonal 
scrolling. Use this routine in your programs 
You are probably saying to yourself "Who 
wants to watch a load of scrolling )unk?" If 
you set up a string and manipulate I .MS 
operands to poini to the start ol the string, 
then changing the contents of the string, we 
can implement coarse scroll Try program 4. 

The last program gives the skeleton on 
which fhe scrolling map in Eastern Front 1941 
is created. Use your invstick to scroll the 

screen over nine screens full of random 
characters. A final warning The computer has 
an internal character set which is not the same 
as the standard one. Such maps require a lot of 
careful planning before they can be created. 
This is nil possible because screen data is not 
fixed to one section of memory but can be 
anywhere. Imaeine how difficult it would he if 
you had to move all the data through screen 
ram. Program 5 uses twelve I .MS instructions 
which is the proper set up for horizontal 
scrolling. 

Why not try replacing MAPS with your 
own graphics? 

Figure I 

Graphics mode 0 1 2 3 4 5 
Horizontal 1 unit 3 7 7 3 1 1 
Vert ical 1 unit 7 7 15 7 3 3 

1 9 POKE 1 5 3 7 , 1 5 
2 0 FOR 1 = 2 5 5 TO 0 STEP - 1 
4 0 FOR J = 2 5 5 TO 0 STEP - 2 2 
4 2 POKE 2 0 5 , J : P O K E 2 0 6 , I : P O K E 2 0 9 , 1 
5 0 FOR N = 1 5 TO 0 STEP - 1 
5 7 POKE 2 0 4 , N 
5 8 POKE 2 0 3 , N 
5 9 FOR K = 0 TO 2 0 : N E X T K 
6 0 NEXT N 
7 0 NEXT J 
8 0 NEXT I 
9 0 STOP 
1 0 0 REM DATA 
1 0 1 DATA 1 6 5 , 2 0 9 , 2 4 0 , 2 5 , 1 6 0 , 0 , 1 6 5 , 2 0 5 , 1 4 5 , 2 0 7 , 

2 0 0 , 1 6 5 , 2 0 6 , 1 4 5 , 2 0 7 , 1 7 3 , 0 , 6 , 1 3 3 , 2 0 3 
1 0 2 DATA 1 7 3 , 1 , 6 , 1 3 3 , 2 0 4 , 1 6 9 , 0 , 1 3 3 , 2 0 9 , 1 6 5 , 2 0 3 , 

1 4 1 , 4 , 2 1 2 , 1 6 5 , 2 0 4 , 1 4 1 , 5 , 2 1 2 
1 0 9 DATA 7 6 , 9 8 , 2 2 8 
1 1 0 FOR N = 0 TO 4 1 : R E A D A:POKE 1 5 3 8 + N , A ; N E X T N 
1 2 0 DATA 1 6 0 , 2 , 1 6 2 , 6 , 1 6 9 , 7 , 3 2 , 9 2 , 2 2 8 , 1 0 4 , 9 6 
1 3 0 DIM A * ( 1 1 > 
1 4 0 FOR N=1 TO 1 1 : R E A D A : A * ( N , N ) = C H R * ( A ) : N E X T N 
1 5 0 C 0 = D + 4 
1 6 0 POKE 2 0 8 , I N T ( C O / 2 5 6 ) 
1 6 5 POKE 2 0 7 , C O - I N T ( C O / 2 5 6 ) * 2 5 6 
1 7 0 RETURN 
Program 

5 GRAPHICS 2 + 1 6 
1 0 DIM S C R * ( 2 4 0 ) , L I N E * < 7 ) 
1 5 S C R * ( 1 ) = " S C R * ( 2 4 0 ) = " " : S C R * ( 2 ) = S C R * 
1 6 REM IN 1 5 PUT CTRL J BETWEEN QUOTES 
2 0 L I N E * = " 
2 5 REM 2 0 I S CTRL J , , , , , J 
3 0 S T A R T = A D R ( S C R * ) 
3 1 DLIST-=PEEK ( 5 6 0 ) + 2 5 6 * P E E K ( 5 6 1 ) + 4 
3 2 H I - I N T ( S T A R T / 2 5 6 > 
3 3 POKE D L I S T + 1 , H I 
3 4 POKE D L I S T , S T A R T - H I * 2 5 6 
4 0 SVE = I N 
5 0 RAND-INT ( R N D < 0 ) * ? + 1 ) 
6 0 I N = I N + ( R A N D = 1 ) - ( R A N D = 2 ) 
7 0 I F I N — 1 OR I N = 1 4 THEN I N = S V E 
7 5 S C R * ( 1 , 2 2 0 ) = S C R * ( 2 1 , 2 4 0 ) 
8 0 S C R * < 2 2 1 + I N , 2 2 1 * IN-*-6»"=l f N F * 

9 0 FOR N = 1 TO 5 0 : N E X T N 
1 1 0 GOTO 4 0 

Pmgram 5 
3 GRAPHICS 0 : P O S I T I O N 1 5 , 1 2 : 7 

"PLEASE WAIT" 
4 GOTO 1 0 
5 FOR F = 1 TO 6 0 : B * < F , F ) = C H R * 

( P E E K ( 5 3 7 7 0 ) ) : N E X T F:RETURN 
1 0 DIM M A P * ( 2 1 6 0 ) , B * ( 6 0 ) 
2 0 FOR N=1 TO 2 1 0 1 S T E P 6 0 
4 0 GOSUB 5 : M A P * ( N , N + 5 9 ) = B * 
7 0 NEXT N 

9 0 BEGIN=ADR(MAP*) 
1 0 0 GRAPHICS 2 + 1 6 : S T = 1 5 3 6 
1 7 0 R3R N = 0 TO 2 : P O K E S T + N , 1 1 2 : N E X T N 
1 3 0 FOR 1 = 1 TO 1 2 
1 4 0 POKE S T + 3 * 1 , 7 1 
1 5 0 MEMST-BEGIN+ < 1 - 1 ) * 6 0 
1 5 5 H I = I N T ( M E M S T / 2 5 6 ) 
1 6 0 POKE S T + 3 * I + 2 . H I 
1 7 0 POKE S T + 3 * I + 1 , M E M S T - H I * 2 5 6 
1 8 0 NEXT I 
1 9 0 POKE 1 5 7 5 , 6 5 
2 0 0 POKE 1 5 7 6 , 0 
2 1 0 POKE 1 5 7 7 , 6 
2 2 0 POKE 5 6 0 , 0 
2 3 0 POKE 5 6 1 , 6 
1000 x=0:Y=0 
1 0 0 5 POKE 7 1 2 , 1 0 
1 0 1 0 S T - S T I C K < 0 ) 
1 0 2 0 TF S T = 1 5 THEN 1 0 1 0 
1 0 3 0 X = X + ( S T = 7 AND X < 4 0 ) -

( S T = 1 1 AND X > 0 ) 
1 0 4 0 Y - Y - ( S T = 1 4 AND Y > 0 ) + 

( R T - H AND Y < 2 4 ) 
1 0 5 0 T M P - f i F G I N + X + Y * 6 0 
1 0 6 0 FOR N = 1 5 4 0 TO 1 5 7 3 STEP 3 
1 0 7 0 HI = T N T ( T M P / 2 5 6 ) 
1 0 7S PflKF N+ t , H I 
1 0 8 0 POKE N , T M P - H 1 * 2 5 6 
1 0 9 0 TMP=TMP+60 
1 1 0 0 NFXT N 
I i 1 0 GO10 1 0 1 0 
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^ U m K u r J 
Mfnit 

mapftn 
Johjnc QI Monster Maze 

H A R D W A R E SELECTED SOFTWARE 
Atari 400 with 16K RAM (AF36P) £199.95 
Atari 400 with 48K RAM (AF37S) £299 0 0 * 
Atari 800 with 48K RAM (AF02C) £399 00 * 
All above with BASIC and handbooks 
Atari Cassette Recorder (AF28F) £50.00 
Atari Disk Drive (AF06G) £299.95 
48K RAM for Atari 400 
48K Upgrade for 400 
Commodore 64 
VIC20 
16K RAM for VIC20 
Commodore Cassette 
Commodore Disk Drive 
Dragon 32 
Dragon Joystick 
Cassette Cable for Dragon (BC31 J) £2 95 
Epson Printer MX80F/T (AF40T) £447 35 

(AF44X) £99 95 
(AF45Y) £99 95 

(AF56L) £339.00 * 
<AF47B) £129 95 
(AF53H) £59.95 
(AF48C) £44.95 

(AF50E) £299 99 
(AF57M) £199 50 
(BC30H) £19.95 

MENTA 
Floppy Disk 
5 C12 Data Cassettes 
Joystick Controller 
Joysticks (Pair) 
Le Stick 
Full details all above in MAPLIN catalogue 
* Delivery next day by Datapost 

(XG28F) £115 00 
(YX87U) £2.50 
(AF61R) £1.99 
(AC53H) £7.50 

(AC37S) £13.95 
(AC45Y) £24 95 

ATARI 
Attack At Ep-Cyg-4 

'Baja Buggies 
CanOy Factory 
Claim Jumper 
Defender 
Forth 

'Frogger 
Gala xi an 
Gorf 

'Hellf ire Warrior 
K-razy Shootout 
Moon Shuttle 
Pac-Man 
Paint 
Picnic Paranoia 

"Preppse 
Qix 
SAM Speech Synth 

'Shamus 
Sofiporn Adventure 
Starcross 
Synassemblei 

"Zaxxon 
Zork I 
Zork II 
Zork III 

"3D-Supergraphics -
Plus over 280 other 

-1E-16K-KF54J 
IC-16K-KB74R 

-1D-32K KF53H 
IE- I16K KB67X 

1E-16K KF10L 
-1D-24K-YL29G 
1C 16K-KB68Y 
IE 16K-KF11M 
1E-16K KB44X 
1C-32K KF02C 

1E-8K BQ63T 
1C-16K-KF22Y 
1E-8K-BQ71N 

ID 48K-K822Y 
-1E 16K-KF13P 
1C-16K-KB07H 
-1E-16K KF16S 

-1D-32K-KB15R 
IE 16KKB90X 
1D-40K-BQ93B 
1D-32K KB37S 
1D-48K-KB83E 
1C-16K-KF20W 

•1D-32KB094C 
-1D-32K-BG95D 

1D-32K-KB31J 
-1C-40K BQ29G 
titles lor Atari. 

£34 95 
£22 95 
£21 95 
£34.95 
£29 95 
£62 95 
£22.95 
£29 95 
£34.95 
£27.45 
£34.95 
£27.50 
£29 95 
£29 95 
£34 95 
£21 95 
£29 95 
£47.19 
£34 95 
£20 64 
£29 95 
£38 95 
£31 50 
£29 95 
£29 95 
£29 95 
£31 95 

COMMODORE 64 
Temple Of Apshai (Part 1) 
Upper Reaches (Part 2| 
Curse Of Ra (Part 3) 
Sword Of Fargoal 
Crush Crumble & Chomp 
Jump Man 
D R A G O N 
Berserk 
Black Sanctum 
Dragon Trek 
Galax Attax 
Quest 
Wizard War 
Plus 30 other titles for Dragon 
SPECTRUM 
The Hobbit (48K) 
Timegate (48K) 
Space Intruders (16K) 
Meteor Storm (16K) 
Chess Player (48K) 
Speakeasy (48K) 

VIC20 
Crush Crumble & Chomp ( 

-1D-BC57M £27 45 
-1D-BC58N £13 80 

ID BC59P £13 80 
-1D BC600 £20 75 

1D-BC61R £20 75 
1D-BC62S £27 45 

• 1E-BC32K £19 95 
1C-BC78K £7 95 
1C BC82D £9.95 
1E-BC79L £19 95 

-1C BC41U £7 95 
-1C-BC83E £7 95 

1C-BC88V £14 95 
1C-BC89W £6 95 
-1C BC90X £4 95 
1C-BC91Y £4 95 

-1C BC92A £6 95 
1C-BC93B £4 95 

MICROWRITER 
The new hand-held word processor 
that eliminates the need for a typist 
You can learn the Microwritmg technique 
m less than an hour and produce 
perfectly typed text the same day 

Micrownler (AF62S) £485 < £72 75 V A T * 
Complete Word Processor Package 
(Micrownter. printer and lead} 
(AF63T) £1 455 * £218 25 V A T * 
Available ONLY by maii order or f rom 
WESTCLIFF shop 
* Delivery next day by Datapost 

ATARI 
AUTHORISED ATARI 

SERVICE CENTRE 

Datestones Of Ryn <+16K> 
Invasion Orion (+16K) 
Monster Maze 
Platter mania 
Princess & Frog 
Rescue At Rigei (• 16K) 
Ricochet (*8K) 
Sword Of Fargoal 16K) 
Tank Arcade 

16K) 
1C KK1QL £2075 
1C-KK13P £13 80 
1C-KK12N £17 25 
1E-KK11M £27 45 
I E KK14Q £27.45 
IE KK16S £29 95 

-1C-KK08J £20 75 
1C-KK15R £13.80 

-1C KK09K£20 75 
1C KH18U £11 95 

Plus 80 other titles lor VIC20 

'Disk versionb also available though pi ice 
and memory sue may be dilfeient 

Send sae now for our new software leaflet 
with details of all programs added since 
Maplin catalogue. 
Order As XH52G Issue 4. 

* 

i 
I 

V 

If your order contains over £120 worth of 
computer hardware apply now for interest 
free credit by telephoning. Mail order 
(0702) 552911 London Shop: 01 -248 0926 
Birmingham Shop: 021-356 7292. Southend 

Box 3, Ishop: 0702 554000 or write to P O 
Rayleigh. Essex SS6 8LR 
You pay 10% down, then 10% per month 7 for a further nine months (to nearest 
penny) 

Credit quotations on request This offer 
subject to approval which can take up 
to 48 hours (APR - 0%) 

The brill iant new colour computer 

SORD M 5 
A superb new home computet 
with one of the most powerful 
colour video processors 
available An incredible 32 
sprites simultaneously 
and 16K of RAM 
dedicated to graphics 
aione. Powerful Z80A 
(3 5MHz) main processor Three 
tone generators and noise 
generator all wiih envelope control like a _ 
mini-synthesiser. Complete with BASIC and superb handbooks 
for beginners All this for just £189 95 (AF64U) 

Maplin Electronic Supplies Ltd.. Mall Order: P.O Box 3, Rayleigh. Essex 
SS6 SLR. Tel. Southend (0702) 552911 (Sales) 
Demonstrations al our shops NOW. 
159-161 King SI., Hammersmith. W6. Tel. 01-748 0926. 284. London 
Road. Westcllff-on-Sea, Essex Tel (0702) 554000. Lynton Square. Perry 
Barr, Birmingham. Tel. (021) 356 7292. 
All goods delivered in UK mainland carriage paid, but add 50p if total 
order less than £5 except catalogues. Orders including items marked * . 
delivery next day by Dataposl. 
Subject lo availability. All prices include VAT unless shown. Prices 
correct at time of going to press. 
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BOUGHT 
ANY 

INTERESTING 
CASSETTE 

BOXES LATELY 
T h e M i c r o c o m p u t e r S o f t w a r e C l u b exists to h e l p h o m e m i c r o 
users to b u y g o o d p r o g r a m s not pret ty b o x e s . A d v e r t i s e m e n t s 
a n d c l e v e r p a c k a g i n g c a n m a k e t h e w o r s t p r o g r a m s a p p e a r 
t r e m e n d o u s . It is no t unt i l y o u h a v e ' g a m b l e d ' y o u r m o n e y that 
y o u d i s c o v e r h o w g o o d t h e y r e a l l y a re . S o m e a r e o n l y s l ight ly 
d i f fe rent to o thers y o u m a y a l r e a d y o w n ; m a n y are n o t as g o o d 
as y o u w o u l d b e ent i t led to e x p e c t ; a n d others a re just a c o m p l e t e 
w a s t e o f m o n e y . O f c o u r s e , t h e r e a r e s o m e e x c e l l e n t p r o g r a m s 
a r o u n d , a n d m a n y m o r e a p p e a r e a c h m o n t h . M a n y t h o u s a n d s 
o f h o m e m i c r o users n o w f ind o u t a b o u t t h e m eas i ly , sa fe ly a n d 
r e g u l a r l y . In a d d i t i o n , t h e y a r e a b l e to b u y t h e m at r e a l l y l o w 
pr ices . T h e y a r e al l m e m b e r s o f t h e M i c r o c o m p u t e r S o f t w a r e 
C l u b . 

FREE MEMBERSHIP 
M e m b e r s h i p o f T h e M i c r o c o m p u t e r S o f t w a r e C l u b w o u l d save 
y o u m o n e y a n d t r o u b l e . Each m o n t h w e t h o r o u g h l y test a n d 
e v a l u a t e t h e m a n y p r o g r a m s issued b y t h e g r o w i n g n u m b e r o f 
p r o d u c e r s - i n c l u d i n g l |K, B u g - B y t e , A & F, C a m p b e l l , C - T e c h , 
I m a g i n e , L o t h l o r i e n , DJK, S a l a m a n d e r , B r i d g e , a n d t h e s m a l l e r 
c o m p a n i e s that y o u m a y f ind it d i f f i cu l t to k e e p t r a c k of . If a 
p r o g r a m is g o o d , a n d it has got to b e v e r y g o o d , it is r e c o m -
m e n d e d to o u r m e m b e r s in the nex t issue o f t h e N e w s l e t t e r . 

NO OBLIGATION 
M e m b e r s a r e not o b l i g e d to b u y a f i xed n u m b e r o f p r o g r a m s 
f r o m T h e C l u b . T h e y b u y w h a t t h e y w a n t w h e n t h e y w a n t . 

W h e t h e r it is o n e p r o g r a m in a year o r o n e a m o n t h , t h e y k n o w 
that w h e n t h e y b u y f r o m T H E M I C R O C O M P U T F R S O F T W A R E 
C I . U B they are b u y i n g the best p r o g r a m s at t h e best p r ices . 

LARGE SAVINGS 
ON TOP SOFTWARE 

Al l p r o g r a m s are , a t least, 1 0 % c h e a p e r t h a n n o r m a l a n d , e a c h 
m o n t h , t h e best o f t h e most r e c e n t s o f t w a r e is m a d e a v a i l a b l e to 
m e m b e r s at 2 0 % less t h a n n o r m a l . Postage a n d p a c k i n g is f ree 
o n o r d e r s of t w o or m o r e p r o g r a m s for d e l i v e r y w i t h i n t h e U K ; 
o r d e r i n g a n d p a y m e n t a re s i m p l e , a n d q u a l i t y is g u a r a n t e e d . 

FREE NEWSLETTER 
O u r latest N e w s l e t t e r offers p r o g r a m s f r o m m o s t l e a d i n g 
s u p p l i e r s - a n d f r o m a f e w t h a t , p e r h a p s , y o u d o not y e t k n o w . A 
p r o g r a m has t o b e g o o d , v e r y g o o d , b e f o r e it is r e c o m m e n d e d to 
m e m b e r s . It a lso has to b e r e l i a b l e a n d , e v e n b e f o r e t h e 
m e m b e r s ' d i s c o u n t , it has to b e g o o d v a l u e for m o n e y . S u b j e c t 
c o v e r a g e i n c l u d e s a d v e n t u r e , a r c a d e , e d u c a t i o n , strategy 
g a m e s , h o u s e h o l d a p p l i c a t i o n s , f a m i l y g a m e s , business, 
ut i l i t ies a n d p r o g r a m m i n g a ids . 

CLUB EXPANDS TO INCLUDE 
COMMODORE 64 AND ORIC 

USERS 
T w o e x c e l l e n t n e w m a c h i n e s h a v e just b e e n a d d e d to o u r 
c o v e r a g e t h e C o m m o d o r e 6 4 a n d t h e O r i c . S o f t w a r e for these 
m a c h i n e s w i l l b e in o u r n e x t N e w s l e t t e r . R e m e m b e r , m e m b e r -
sh ip is c o m p l e t e l y f ree o f c h a r g e a n d y o u are u n d e r n o o b l i g a -
t i o n to b u y a n y t h i n g f r o m t h e C l u b unless y o u r e a l l y w a n t to . If 
y o u use a Z X 8 1 ( 1 6 k ) , S p e c t r u m ( 1 6 k or 4 8 k ) , B B C (A or B), 
D r a g o n 3 2 , V i c ( e x p a n d e d or u n e x p a n d e d ) , C o m m o d o r e 6 4 o r 
O r i c , y o u s h o u l d j o i n T H E C L U B . 

<J © K J 
C 

THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, 0 X 2 9BJ, England. 

Free membership application 
Please accept my application and enrol me as a member 
of The Microcomputer Software Club. I understand that 
membership is free of charge. N A M E 

As a member I wi l l receive the Club Newsletter free of A D D R E S S 
charge and wi l l be entitled to benefit from any savings 
offered to members on selected programs for micro-
computers. I may cancel my membership at any time. C I T Y 

THE MICROCOMPUTER SOFTWARE CLUB POSTCODE 
P.O.Box 166, Oxford, 0 X 2 9BJ, England. COMPUTER MODEL 

AGE (If under 18), 

COMPUTER RAM. 
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MONITOR AND 
THIS MACHINE-CODE monitor for the Dragon 
32 computer offers nine commands directly 
accessible from the keyboard in Basic. Once 
installed, the monitor is called by pressing the 
r ight a r r o w key; th i s is ach ieved by 
interrupting the Dragon's key-scan routine to 
check whether the right arrow has been 
pressed. In this way the monitor can be ready 
for use at any time whilst being transparent to 
the Basic user. 

When you call the monitor by pressing the 
right arrow key, you should get the monitor 's 
command prompt. Th i s is a left-pointing 
arrow and means that Moni t32 is expecting a 
command. There are two other important 
prompts which you will need to know, these 
are: the "greater-than s ign" which means 
Monit32 requires a 16-bit — four digit 
hexadecimal — address or length. All numbers 
input and output in hexadecimal, h is 
impor tan t to enter four characters , for 
example if the number 7F3 were to be entered 
you must type 07F3. 

T h e other prompt is a "less-than s ign" 
which means that Moni t32 is expecting an 
eight-bit — two-digit hex — number . Here is a 
summary of the commands and their uses: 
0 Sets the origin address which is used by 

some of the other commands. 
A Allows you to enter code into memory 

starting at the address set by 0 . To 
terminate the command enter an asterisk 
as the code. 

E Displays the contents of a page of 
memory in hexadecimal starting from the 
address set by 0 . Pressing Enter will 
increase the address by one, pressing 
Clear will decrease the address by one. 
Pressing the space-bar returns to 
command level, 

F This command is used to fill a section of 
memory with a constant. When pressed, 
Monit32 will first require a 16 bit length 
and then the value of the constant. That 
length of memory will then be filled with 
that constant starting at the address set 
by 0 . 

J This is used to jump to the 16-bit address 
given after J. 

M The M command is very useful for moving 
machine-code or graphics pages. When 
called, the monitor first requires the 
length of code to be moved, for example, 
OOFE to move 254 bytes. Then the starting 
address of the destination is entered, The 
code starting at the address set by 0 will 
then be copied to the memory starting at 
the address given for the length given. 

R The contents of the 6809E micro-
processor registers, A, B, X, Y, S and U 

(continued on next page) 

These versatile routines 
written by Brian Cadge for the 
Dragon 32 provide you with a 
monitor which is ready for 
instant use whilst being 
invisible to the Basic user. 

DRAG 
Disassembled version of the monitor. 
10 CLEAR 2 0 0 , 3 1 6 9 9 
15 T - 0 1 PRINT•PRINT"PLERSE WAIT A MOMENT WHILST CODEIS I N S T A L L E D . , . " > S O U N D 1 9 0 , 1 
20 FOR 1 - 1 TO 59 1 READ A * 1 POKE 3 1 9 9 9 + 1 , V A L < " f c H " + A * > • T - T + V R L < " 8 , H " + R » ) • N E X T 
2 1 I F T O 5 0 8 5 THEN PRINT"DATA ERROR I N 3 0 " ' S T O P 
30 DRTR 0 1 , 0 9 , 2 7 , 1,39, 3 4 , 3 6 , 8 6 - 3 9 , 8 7 , 0 1 . 6A, 9 E , 8 8 , 8 6 , 3 F , A 7 , 8 9 - 0 , 0 , 3 0 , 1 < 9F< 6 8 , BD, A 
0 , E R , B 7 , 7 F , E E , B R , 4 0 , 9 E , 8 8 , R 7 , 8 9 , 0 , 0 , 3 0 , 1 , 9 F , 8 8 , B 6 , 7 F , E E , 8 1 , 5 A , 2 6 , 0 8 , 8 6 , 7 E , 8 7 , 0 1 , 
6 A , 3 5 , 3 6 , 3 9 , 2 0 , 3 8 
50 ' r « t u r * n I n b u f f + X I n 8 
60 FOR 1 - 6 0 TO 1 1 8 ' READ A * • POKE 3 1 9 9 9 + 1 , VAL< "9.H"+A« > 'T-T+VAL< "8.H"+A» >'NEXT 
6 1 I F T<>13250 THEN PRINT"DATR ERROR I N 7 0 " ' S T O P 
70 DATA A 6 , 8 9 , 7 F , E E , 8 0 , 3 9 , 2 E , 0 8 , A 6 , 8 9 , 7 F , E E , 8 0 , 3 0 , C 6 , 1 0 , 3 D , 2 0 , 0 B , A 6 , 8 9 , 7 F , E E , 8 0 , 
3 7 , 2 0 , F 3 , R 6 , 8 9 , 7 F , E F , 8 0 , 3 9 , 2 E , 0 F , A 6 , 8 9 , 7 F , E F , 8 0 , 3 0 , 1 2 , B 7 , 7 F , F Z , F 8 , 7 F , F 2 , 2 0 , 0 8 , A 6 
, 8 9 , 7 F , E F , 8 0 , 3 7 , 2 0 , E F , 39 
90 ' I n P u t r o u t i n e f o r b u f f 1 - 4 
100 FOR 1 - 1 1 9 TO 1831 READA* ' POKE 3 1 9 9 9 + 1 , VAL< ' W + A * 5 • T-T+VAL< "e,H"+A» > 1 NEXT 
101 I F T<>19267 THEN PRINT"DATA ERROR I N 1 1 0 " ' 3 T O P 
110 DATR ? E , 7 D , E 9 , 8 £ , 0 , 0 , B D , A 0 , E A , 8 1 , 0 8 , 2 6 , 1 1 , B C , 0 , 0 , 2 7 , F 4 , 1 0 , 9 E , 8 8 , 3 1 , 3 F , 1 0 , 9 F , 
8 8 , 3 0 , I F , 2 0 , E8. 8 1 , 03 , 2 6 , 0 4 , BD, 9 0 , A 1 , 3 9 , A 7 , 8 9 , 7 F , E E , 8 A , 4 0 , 8 C < 0 0 , 0 4 , 2 4 , 0 £ , 3 0 , 0 1 , 1 0 
, 9 E , 8 8 , R 7 , A 9 , 0 0 , 0 0 , 3 1 , 2 1 , 1 0 , 9 F , 8 B , 2 0 , C 5 
150 ' h » x » r i n f c r o u t i n e v a l i n B 
160 FOR 1 - 1 8 4 TO 233 'READ A f ' P O K E 3 1 9 9 9 + 1 , VAL< "« .H"+A#> 'T"T+VAL< "« .H"+A*> 'NEXT 
161 I F T< >24421 THEN PRINT"DATA ERROR I N 1 7 0 " ' S T O P 
170 DATR F 7 , 7 F , FF, 3 4 , 5 4 , 5 4 , 5 4 , C4, 0 F , C I , 0 9 , 2 E , 0 4 , C B , 7 0 , 2 0 , 0 2 , C B , 3 7 , 8 D , 1 2 , F 6 , 7 F , F F 
, C4, 0 F , C I , 0 9 , 2 E , 0 4 , C B , 7 0 , 2 0 , 0 2 , C B , 3 7 , S D , 0 1 , 3 9 , 9 £ , 8 8 , E 7 , 8 9 , 0 0 , 0 0 , 3 0 , 0 1 , 9 F , 6 8 , 3 9 
190 ' r « c o f l n l » « M0NIT32 conm*ncJ 
200 FOR 1 - 2 3 4 TO 307 'READ A * 1 POKE 3 1 9 9 9 + 1 , V A L < " ( . H " + A $ > 'T»T+VAL<"4H"+A$>•NEXT 
201 I F T<>31181 THEN PRINT"DATA ERROR I N 2 1 0 " ' S T O P 
210 DATA 8 1 , 4 F , 2 6 , 0 3 , 7 E , 7 E , 3 3 , 8 1 , 4 A , 2 6 , 0 3 , 7 £ , 7 E , 5 7 , 3 1 , 5 3 , 2 6 , 0 3 , 7 E , 7 E , 8 A , 8 1 , 4 3 , 2 6 
, 3 , 7 E , 7 E , 9 5 , 8 1 , 4 6 , 2 6 , 0 3 , 7 E , 7 F , I E , 8 1 , 4 D , 2 6 , 0 3 , 7 E , 7 F , 6 6 , 8 1 , 5 2 , 2 6 , 0 3 , 7 E , 7 C > 3 B , 8 1 , 4 1 
, 2 6 , 0 3 , 7 E , 7 8 , D 4 , 9 E , 8 8 , 8 6 , 7 F , A 7 , 8 9 , 0 , 0 , 3 0 , 1 , 9 F , 8 8 , B D , 9 0 , A 1 , 7 E , 7 D , 0 C 
230 ' s « t o r i f t l n m o d u l t ' 0 ' 
260 FOR 1 - 3 0 8 TO 343 'READ Rf-POKE 3 1 9 9 9 + 1 , V A L < " f c H " + A * > ' T - T + V A L < " f c H " + A f > ' N E X T 
261 I F T<>35368 THEN PRINT"DATA ERROR I N 2 7 0 " ' S T O P 
270 DATA 9 E , 8 8 , 8 6 , 7 E , A 7 , 0 9 , 0 , 0 , 3 0 , 0 1 , 9 F , 8 8 , B D , 7 D , 7 9 , 8 E , 0 , 0 , B D , 7 0 , 3 B , F ? , 7 F , F D , 8 E , 
0 , 2 , B D , 7 D , 3 B , F 7 , 7 F , F E , 7 E , 7 D , 0 C 
290 ' Jump t o t d d r t u * J' 
300 FOR 1 - 3 4 4 TO 3 9 4 ' READA« ' POKE 3 1 9 9 9 + 1 , VRL< "8,H"+A* >< T«T+VAL< " ( .H "+A* >' NEXT 
301 I F T<>40533 THEN PRINT"DATR ERROR I N 3 1 0 " ' S T O P 
310 DATA 9E, 8 8 , 8 6 , 7 E , A 7 , 8 9 , 0 , 0 , 3 0 , 1 , 9 F , 8 8 , BD, 7 D , 7 9 , 8 C , 0 , 0 , 2 E , 3 , 7 E , 7 D , 0C ,BE, 0 , 0 , B 
0 - 7 D , 3 B , F 7 , 7 E , 8 8 , B E , 0 , 2 , B D , 7 D , 3 B , F 7 , 7 E , 8 9 , B 6 , 7 E , B 7 , 0 1 , 6 A , 3 3 , 3 6 , 7 E , 8 3 , 7 1 

(listing continued on next page) 
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(fisting continued from previous page) 
340 ' * x * c * u b r o u t i r i * f r o m o r l f l l n 
330 FORI "393 TO 403 1 RERDR*'POKE 31999+1,VRL< "e,H"+R»>-T-T+VAL< "S.H"+R*>'NEXT 
351 I F T 0 4 2 1 6 7 THEN PRINT"ORTR ERROR IN 3 6 0 " ' S T O P 
360 DRTA B D , 9 0 , f l l . B E , 7 F , F D , A D , 8 4 , 7 E , 7 D / 0 C 
390 " * x * m l n * m*mor* f o r m o r i S i n 
400 FOR > 4 0 6 TO 342'RERD Rt 'POKE 31999+1 / VAL< "8,H"+A» >' T-T+VRL< ' W + R f >'NEXT 
401 I F T<>39267 THEN PRINT"DRTR ERROR IN 4 1 0 / 4 2 0 " ' S T O P 
410 DATA 8E / 0 / 0 / 86 / 68 / R7, 8 9 , 0 4 , 0 0 , 30 / 0 1 , 8C / 0 2 , 00 , 2 6 / F 3 / B E / 0 4 / 0 0 , 9 F , 8 8 , 1 0 , B E , 7 F , F 
D / 1 0 , B F , 7 F , F 6 / 8 6 / 0 E , B 7 , 7 F , F 3 , F 6 , 7 F , F 6 , B D , 7 D , B 7 , F 6 / 7 F / F 7 , B D , 7 D , B 7 , 8 6 , 0 9 , 9 E / 8 8 / 3 0 / 
0 1 / 9 F - 8 8 / 1 0 / B E / 7 F / F 6 / E 6 / R 4 / 3 1 / 2 1 / 1 0 / 8 F / 7 F / F 6 / B D / 7 D / 8 7 / 4 f l , 2 6 / E 8 / B D , 9 0 / f l l / B 6 / 7 F / F 3 
/ 4 f l 
420 DATA 2 7 / 0 3 / 9 7 / 7 F , F 3 / 2 0 / C C / 9 E / 8 8 / 9 6 / 6 R / R 7 , 8 4 / 3 0 / l / 9 F / 8 8 / B I > , R 0 / E f l . e i / 0 D / 2 6 / 0 f l / 
BE/7F/FDJ 30> 0 1 / B F / 7 F / F D / 2 0 / 9 F / 8 1 / 8 C / 2 6 / 0 R / B E / 7 F / F D / 3 0 / 1 F / B F / 7 F / F C > / 2 0 / F 0 / 8 1 / 2 0 - 2 6 
, D D . 8 D , 9 0 , R 1 , 7 E , 7 D , 0 C 
430 ' f i l l f o r m o r l 9 1 « 
460-FOR 1 - 3 4 3 TCr6 I< rREAD POKE VfK_< " W + f t ? > • T-T+VAL* " t t f + f l * > • NEXT 
461 I F T<>67688 THEN PRINT"DATA ERROR IN 470 " 'STOP 
470 DRTfl 8 6 / 7 E / 9 E / 8 B / R 7 , 8 4 , 3 0 / 0 1 / 9 F / e 8 / B D , 7 D / 7 9 / 8 E / 0 / 0 / B D / 7 D , 3 B / F 7 , 7 F / F 3 / e E / 0 0 / 0 
2 / B D / 7 D , 3 8 / F 7 / 7 F / F 6 / 9 E / 8 8 / 8 6 / 7 C / R 7 / 8 4 / 3 0 / 0 1 / 9 F / 8 8 / B D , 7 D / 7 9 / 8 E / 0 / 0 / B D / 7 D / 3 B / B E / 7 F 
/ F t > , 1 0 / B E / 7 F / F 3 / E 7 / 8 4 / 3 0 , 0 1 / 3 1 / 3 F , 1 0 / 8 C / 0 , 0 / 2 6 / F 4 / 7 E / 7 0 / 0 C 
490 ' m o v * c o d * ' M ' 
300 FOR 1 - 6 1 3 TO 714 • READR* > POKE 3 1 9 9 9 + 1 , VRLC "8.H"+A* >< T-T+VRLC "8.H"+f l* >'NEXT 
301 I F T<>79939 THEN PRINT"DRTfl ERROR IN 3 1 0 / 3 2 0 " ' S T O P 
310 DRTfl 8 6 , 7 E / 9 E / B 8 / R 7 / 8 4 / 3 0 / 0 1 / 9 F / 8 8 / B D / 7 D / 7 9 / B E , 0 / 0 / B D / 7 D / 3 B / F 7 / 7 F / F 3 / 8 E / 0 / 2 / 
B D - 7 D / 3 B / F 7 / 7 F / F 6 / B 6 / 7 E / 9 E / 8 8 / R 7 / 8 4 / 3 0 / 0 1 / 9 F / S 8 / B D / 7 D / 7 9 / 8 E / 0 / 0 - B D / 7 D / 3 B / F 7 / 7 F / F 
7 / 8 E / 0 / 2 / B D / 7 D / 3 B / F 7 / 7 F / F 8 / B E / 7 F / F D / 1 0 / B E / 7 F / F 7 , R S / 8 4 / R 7 / R 4 / 3 0 , 0 1 / 3 1 / 2 1 / 1 0 / B F , 7 F 
/F7 
520 DATA 1 0 / 8 E / 7 F / F 5 / 3 1 / 3 F , 1 0 / B F / 7 F / F 3 / 1 0 / 8 C / 0 / 0 , 2 6 / E 0 / 7 E / 7 0 / 0 C 
530 ' d l * P l * » r * ? l » t e r s ' R ' 
560 FOR I - 1 TO 197 ' READRt' POKE 31802+1 / VflL< "B.H"+R* > 'T-T+VRL< "«.H"+f l* >'NEXT 
561 I F T O 1 0 B B 8 3 THEN PR I NT "DRTR ERROR IN 5 7 0 / 3 8 0 / 3 9 0 " ' STOP 
570 DflTR 3 3 / 3 6 / B F / 7 F / E E / 1 0 / B F / 7 F / F 0 / 1 0 / F F / 7 F / F 2 / F F - 7 F / F 4 / B 7 / 7 F / F 6 / F 7 / 7 F / F 7 , 3 4 / 3 6 
, B D / 9 0 / R 1 / 2 0 / 1 6 / 3 4 / 2 / B D / 9 0 / f l l / 3 3 / 2 / 9 E , e 8 , R 7 / 8 4 / 3 0 / 0 1 / 8 6 / 7 D / R 7 , 8 4 / 3 0 / 0 2 , 9 F / 8 8 / 3 9 / 
8 6 / 4 1 / 8 D / E 6 / F 6 / 7 F / F 6 / B D / 7 D / B 7 / 8 6 , 4 2 / 8 D - D C / F 6 / 7 F / F 7 , 8 D / 7 D / B 7 , 8 6 / 3 B / 8 D / D 2 / F 6 / 7 F / E E 
/ B D / 7 D / B 7 
380 DATA F 6 / 7 F , E F / B D / 7 D / B 7 / 8 6 , 3 9 / 8 D / C 2 / F 6 / 7 F / F 0 / B D / 7 D / 8 7 / F 6 / 7 F / F I / B D , 7 D / B 7 , 6 6 / 3 3 
/ 8 D , B 2 / F 6 / 7 F , F 2 / 8 D / 7 D / 8 7 / F 6 / 7 F , F 3 / S D / 7 D , B 7 / 8 6 / 3 3 / B D / f l 2 / F 6 , 7 F / F 4 / B D , 7 D / B 7 / F 6 / 7 F , F 
5 , 8 D , 7 D / B 7 / B D , 9 0 / A 1 / 8 D / 9 0 / R 1 / 9 E / 8 8 / 8 6 / 3 0 / R 7 / 8 4 / 3 0 / 1 / 8 6 / 3 2 / R 7 / 8 4 / 3 0 / 1 , 8 6 / 4 F , R 7 / 8 4 
/ 3 0 / 1 / 8 6 
590 DATA 4 7 , R 7 , 8 4 / 3 0 / 2 , 9 F / 8 8 / D C / 1 8 / 9 3 / 0 , 2 / 9 3 , 1 9 , F D / 7 F , E E , F 6 , 7 F , E E , B D , 7 D , B 7 , F 6 , 7 F 
, EF, BD, 70 / B7/ B D / 9 0 , A 1 / 7 E , 7 D , 0 C 
600 ' * t i t « r c o d * I n t o r»»mor* ' A ' 
610 FOR 1 - 1 TO 103 • RERDA*1 POKE 31699+1 / VRL< "«.H"+R* > >T«T+VAL< "S,H"+R* > NEXT 
611 I F T<>122108 THEN PRINT"DATA ERROR IN 6 2 0 / 6 3 0 " 
620 DRTA BD, 9 0 , A1 / 9E, 88 / 8 6 , 4 F , R 7 , 8 4 , 3 0 , 0 1 , 8 6 , 7 D , A 7 , 8 4 / 3 0 / 0 2 , 9 F , 8 8 / F 6 / 7 F , F D , B D / ? D 
/ B 7 / F 6 / 7 F / F E / B D / 7 D , B 7 , B D , 9 0 , R 1 / 1 0 , B E ' 7 F , F O , 1 0 , B F , 7 F , F 6 , 9 E , 3 8 , 8 6 , 7 C / R 7 / 8 4 / 3 0 / 0 2 / 9 
F / 8 8 , B D , 7 0 / 7 9 / 8 6 / 7 F / E E , 8 1 / 2 R / 2 6 , 0 3 , 7 E / 7 0 / 0 0 / 8 0 / 0 , 0 / 2 6 / 0 F / 9 E , 8 8 / 8 6 / 7 F , f l 7 / 8 4 / 3 0 / 1 / 
9 F , 8 8 
630 DflTfl BD /90 , R l , 2 0 , D3/ 8E/ 0 , 0 , BD, 7D/ 38 , B E / 7 F , F 6 / E 7 , 8 4 , 3 0 , 1, BF, 7F, F6 , 2 0 , C3 
700 POKE 363 /123 'POKE 3 6 4 , 0 
710 POKE 3 6 2 , 1 2 6 
720 CLS 'PRINT" f10NIT32 INSTRLLED AND READY - PRESS RIGHT ARROW KEY TO CRLL MO 
N I T 3 2 . . . " ' S O U N D 1 9 0 , 1 
730 NEW 

Program 2. 
3 ' RE-PROCRRM RESET BUTTON 
10 CLEAR 3 0 0 , 3 1 0 9 9 
20 FOR > 0 TO 22 1 POKE 31100+1,PEEK<46139+1> 'NEXT 
30 FOR 1 - 2 3 TO 48 • RERDfl*' POKE 3 1 1 0 0 + 1 , VAL( "S,H"+f l>>' NEXT 
48 DATA 8 E , 0 / 8 , C 6 / 0 I / R 6 / B 9 / 7 9 , R E , R 7 , 8 9 , 0 4 , 0 0 , 3 0 / 0 1 / 3 A , 2 6 / F 3 , 8 E , 0 4 , F F / 9 F / 8 8 , 7 E / 8 3 
/ 71 
30 CLS 
60 PRINT "ENTER MESSAGE TO BE PRINTED WHENRESET BUTTON I S PRESSED <N0 INVERS 
E CHARACTERS. . . " 'PRINT 
70 L INE INPUT Fit 
80 FOR 1 - 1 TO LEW A t > 
90 POKE 31149+1,ASC< M I D t ( R t , 1 , 1 > >0R64 
100 NEXT'POKE 3 1 1 2 7 , L E N < A t ) 
110 POKE 114 ,121 'POKE 1 1 3 , 1 2 4 
120 PRINT > PRINT"MESSAGE ENTERED., , PRESS RESET TO T E S T . . . " 
130 END 

Program 3, 
10 ' 6809 DIS-flSSEMBLER FOR DRRGON 32 BY BRIRN CHDGE 
20 ' * * * * * * * * * * * * # * * * * # * * # * * * * * # * * * * * # * * » ; * * * * * * • : * # * : * 
30 CLS'POKE 133,88•POKE 134 ,64 'POKE 153 ,16 'POKE 3 2 8 / 0 - 'SET UP 80 COLUMN PRINTER 
40 CLEAR 5 0 0 0 ' D I M A t < 2 5 3 / 2 ) 
50 FOR 1 - 0 TO 2 3 5 1 READ flt< I , 0 > , R * < I , 1 >,Rt< 1 , 2 ) NEXTI 
60 PR INT"6809 DIS-RSSEMBLER FOR DRRGON 3 2 " 
70 PRINT-PRINT'PRINT•SOUNDI0O/1 'SOUND150, 1 'SOUND200,1 
90 PS-PEEKC63314>RND1 
30 INPUT "PRINTER CP3 OP SCREEN CS3 " j O P t ' I F OP*<>"P" AND O P t O " S " THEN 90 ELSE 
I F OP*« "P" THEN PR—2 ELSE PR-6 
100 I F PR—2 RND PS-1 THEN PRINT"ATTEND TO PRINTERMI"<EXEC 41194'GCTO 80 
110 INPUT "START ADDRESS , END ADDRESS";RD,EA 
120 I F ER<0 OR ER>63335 OR ER<RD OR AD<0 OR RD>63533 THEN PRINT" INVALID RDDRESS 
- REDO">G0T078 
130 C L S ' P R I N T ® 3 0 0 ; P R I N T H P R , " " - P R I N T # P R , " " 
140 FOR I - A D TO EA 
150 L I - I 
1 6 0 S H - 0 
1*70 V-PEEK<I> 
180 I F V - 1 6 THEN S H - 1 • I - I + l ' G O T O 1 7 0 
190 I F V»17 THEN S H - 2 • I - I + I ' G O T O 1 7 0 
200 Z t - A t < V , S H ) 1 X t - R I G H T t < ZX,1> 
210 I F X t O " " " RND X « < > " # " AND X t O " t " RND Xt<>"5 { " RND X t O ' V RND X t < > " < " AND X 
* < > " > " AND X t < > " / " THEN P t - Z t ELSE P t « L E F T t < Z t , L E N < Z t ) - l > 
220 I F PR-0 THEN P R I N T I , T A B < 1 0 > j P t j ELSE P R I N T W P R , I , P t ; 
230 I F X t - " # " THEN 360 
240 I F X * - " 5 { " THEN 380 

(continued from previous page) 
will be displayed, together with the length 
of any Basic program currently in the 
memory. 

S This command executes a machine-code 
subroutine starting at the address given 
by O and then returns to the monitor. 

Z Returns to 8asic. 
The program is used to load to monitor in 

reserved memory at the top of RAM. When 
run it will check for errors in the Data 
statements and inform you of any, in which 
case you should check through your listing 
against the one given. If there are no errors the 
monitor is installed and the loading program is 
Newed. 

As previously mentioned, the program 
interrupts the key-scan routine to check if the 
arrow key has been pressed. Anybody 
interested in writing programs to use this — 
for example, a keyboard beep routine — will 
need to know the following. 

Locations 363 an3 364 contain the address 
to which the Dragon jumps when a key is 
pressed. T o enable the interrupt, location 362 
is Poked with 126, to disable the interrupt a 
value of 57 is Poked to location 362. 

The second short program demonstrates 
how the Reset button can also be interrupted 
when pressed. The program asks for a message 
to be typed in and this message will then be 
printed before the O K prompt when ever the 
Reset key is pressed. This is achieved by 
changing locations 114 and 115 which point to 
the address to which the Dragon will jump 
when the Reset key is pressed. 

It is important that the machine recovers 
correctly, so part of the Reset routine is copied 
from the R O M first of all in line 20, then your 
own machine-code program can follow this. 

Finally, one very useful command that is 
missing from the Dragon's Basic is the Merge 
facility. However, this can be achieved as 
follows: type Cload "programone". When 
loaded type 

? PEEK(25);PEEK(26);PEEK(27);PEEK(28) 
Make a note of the four numbers displayed. 
Type 

POKE 25, PEEK(27) : POKE 26, PEEK(28)-2 
Now Cload "programtwo". Renumber it so 
that its first line number is higher than the last 
line number of the first program. Finally, 
Poke locations 25 and 26 with the original 
values. The programs should now have been 
merged. This works as locations 25 and 26 
contain the Start address of the program and 
locations 27 and 28 contain the end address 
plus two of the program. This information can 
also be used to clear all of the graphics pages; 
usually you must have at least one page 
reserved. Type in 

POKE 25,6 : NEW 

and you will have just under 3 IK of free 
memory. Make sure that there is no program 
in the memory before you do this or it will 
create chaos. 

Program 3 is a full 6809 disassembler pro-
gram designed to run on the Dragon 32. Note 
that the program can be used with or without 
the printer, the only difference in output being 
that the hexadecimal code is also output to the 
printer whereas only the address and 
mnemonic is printed when disassembling to 
the screen. 

All of the mnemonics are held in Data 
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statements at the end of the program in lines 
890 onwards. Take care when entering these 
to insert the corrcct number of commas 
between each word as this is very important. 

The symbol after each mnemonic signifies 
to which addressing mode, if any, the op-code 
refers; for example a "greater than" symbol 
means indexed addressing. 

The main loop is from lines 140 to 350, this 
prints the corrcct mnemonic and transfers 
control to one of the subroutines to print any 
following data. 

T h e use of Print with a channel number 
means that cxactly the same program can be 
used for both the screen and printer. Line 90 
sets PR to 0 for the scrccn, or - 2 for the 
printer. 

Line 30 sets up an 80-column printer, and 
although Dragon Data never mention this, this 
line should be included with any program that 
is going to use a printer. 

Use Shift @ to halt the disassembly as the 
text scrolls up the screen at quite a pace. If you 
use the program to disassemble the Basic 
R O M it is quite easy to find some very useful 
subroutines that can be called from your own 
Basic or machine-code programs. For 
example, try entering the starting address as 
48299 and you will get a disassembly of the 
R O M ' s print routine, which prints the 
character in register A. 

31700 JSR < 37023 >BDS0AI 
31703 LDX < 136 > 9E88 
31703 LDfl 79 664F 
31707 STft CxJ R784 
31709 LER X 1 3001 
31711 LDR 123 867D 
31713 STfl Cx3 R784 
31713 LER X 2 3002 
31717 STX < 136 > 3F86 
31719 Loe < 32763 > F67FFD 
31722 JSR < 32183 ) BD7DB7 
31723 LDB C 32766 > F67FFE 
31726 JSR < 32133 > BD7DB7 
31731 JSR < 37023 > BD90A1 
31733 LDY < 32763 > 10BE7FFD 
31739 STY < 32739 > 109F7FF6 
31742 LDX < 136 > 9E98 
31744 LDR 124 867C 
31746 STfl Cx3 A7B4 
31748 LEfl X 2 3002 
31730 STX < 136 > 9F88 
31732 JSR < 32121 > BD7D79 
31733 LDfl < 32730 > B67FEE 
31758 CMP R 42 612A 
31760 BNE + 3 2603 
31762 JMP < 32012 > 7E7D0C 
31763 CMP X 0 6C0000 
31766 BNE + 13 260F 
31770 LDX ( 136 ) 9E88 
31772 LDR 127 867F 
31774 STfl R7B4 
31776 LEfl X 1 3001 
31778 STX < 136 > 9FB8 
31780 ,JSR < 37023 > BD90R1 
31703 BRA - 43 20D5 
31763 LDX 0 8E000e 
31760 JSR < 32039 > BD7DBB 
31791 L0X < 32738 > BE7FF6 
31794 STB Cx3 E7B4 
31796 LEfl X 1 s e o i 
31798 STX C 32759 > SF7FF6 
31801 BRA - 61 20C3 
31603 PULS 00110110 BIN 3536 
31603 STX < 32750 > BF7FEE 
31809 3TY I 32752 > 106F7FF0 
31813 STS < 32754 > 10FF7FF2 
31616 STU < 32736 > FF7FF4 
31619 STA < 32738 J B77FF6 
31822 STB < 32739 > F77FF7 
31823 PSHS 00110110 SIN 3436 
31627 JSR < 37023 > BD90A1 
31633 BRR + 22 2016 
31832 PSKS 00000610 SIN 3402 
31834 JSR < 37025 > BD90A1 
31637 PULS 00000018 BIN 3302 
31839 LDX < 136 > 9E68 
31641 STR Cx3 R784 
31643 LER X 1 3001 
31643 LDR 123 867D 
31947 STfl CxJ A784 
31649 LEfl X 2 3S3Z 
31631 STX < 136 > 9FBB 
31833 RTS 39 
31834 LDR 63 8641 
31836 BSR - 26 8DE6 

(continued on next page) 

230 I F X * - " * " THEN 400 
260 I F X* - "8>" THEN 430 
270 I F X * - " > " THEN 460 
230 I F X * « " < " THEN 680 
290 I F X * - " " " THEN 730 
300 I F THEN 820 
310 I F PR-0 THEN 330 
320 Pa iNT*PR,T f lB<36>J>FOR J J - L I TO I - H E * - H E X * < P E E K < J J > > - I F LEW HE*><2 THEN H E * - " 
0 " + H E * 
3 3 0 PRINT#PR,HE*J 
340 NEXT J J 
3 3 0 P R I N T # P R , " " < N E X T I END 
3 6 0 I - I + l ' V - P E E K < I > ' P R I N T # P R , V j 
3 7 0 GOTO 3 1 0 
300 I - I + l ' V - P E E K < I > * 2 3 6 + P E E K < 1 + i > • I - I + l •PRINTWPR,VJ 
390 GOTO 3 1 0 
400 I - I + l ' V - P E E K U > 
410 P R I N T # P R , " < " V " > " j 
420 GOTO 3 1 0 
430 I - I + l • V - P E E K < I > * 2 3 6 + P E E K < 1 + 1 > • I - I + l 
440 PRINT*PS. '-'Wit V i 
430 GOTO310 
460 I - I + l 
470 V -PEEK< I> 
460 P R I N T * P R , " C " j 
490 V"V AND 96 
300 I F V - 0 THEN P * - " X " 
3 1 0 I F V - 3 2 THEN P * - " Y " 
3 2 0 I F V - 6 4 THEN P * - " U " 
330 I F V - 9 6 THEN P f » " S " 
5 4 0 P R I N T # P R , P * j " " j 
330 I F <PEEK<I>RND128>-0 THEN PRINTttPR, "+ " ;<PEEK< I >RMD3I >j "3"J 'GOTO670 
360 V«PEEK<I5RND139 
370 I F V - 1 3 2 THEN PRINTMPR," "J-GOTO670 
390 I F V - 1 3 6 THEN P R I N T * P R , " + " > >GOTO360 
390 I F V - 1 3 7 THEN P R I N T * P R , " + " i • G O T O 3 8 0 
6 0 0 I F V - 1 3 4 THEN P R I N T * P R , " + H 3 " i <GOTO670 
610 I F V - 1 3 3 THEN P R I N T # P R , " + B 3 " j i G O T O 6 7 0 
6 2 0 I F V - 1 3 9 THEN PRINT#PR, "+D3"J 'GOTO670 
630 I F V - 1 2 8 THEN PRIN7MPR," INC 13" J 
6 4 0 I F V - 1 2 9 THEN PRINT#PR, " INC 2 3 " J 
630 I F V - I 3 0 THEN PRINTKPR," DEC 13"J 
660 I F V - 1 3 1 THEN PRINTWPR," DEC 23"> 
6 7 0 GOTO310 
680 I - I + l - V - P E E K < I > 
690 P * - " " 
700 FOR J - 7 TO 0 STEP-1 
710 I F V < I N T ( 2 " J ) THEN P * - P * + " 0 " ELSE V - V - I N T < 2 A J > • P * - P * + " 1 " 
720 NEXTJ 
730 P R I N T # P R , P * " S I N " j 
740 GOTO310 
730 I - I + l ' V - P E E K < I > 
760 I F V>127 THEN 790 
770 P R I N T # P R - " + " V j 
700 G0T0819 
790 V - 2 3 6 - V 
800 P R I N T # P R , " - " V > 
810 GOTO 310 
6 2 0 I - I + l > V - P E E K < I > * 2 3 6 + P E E K < 1 + 1 > ' > 1 + 1 
830 I F V>32767 THEN 860 
840 P R I N T # P R , " + " V j 
830 COTO880 
860 V - 6 3 3 3 6 - V 
3 7 0 P R I N T # P R , " - " V J 
880 GOTO310 
890 DflTfi NEG * , , ,ERR, j .ERR, , ,C0M * , , , L S R , , E R R , , , R O R * , , , R S R * , , , f i S L * , , , R O L * 
, , , D E C $ t , ' ERR. , , INC * , , , T S T l , „ J MP * , , , C L R t , , , SFT, , , SFT2, , , NOP, , , SYNC, , I ERR, , 
, ERR , , , ERR , , , L8RS , > 
900 DRTfl E R R , , , D R R , , / O R CC # , , , E R R , , , R N D CC # , , , S E X , , , E X G < , , ,TFR < , , , B R A " , L B R A 

, BRN LBRN , B H I * , L 8 H I t j , BLS LBLS • , ,BHS LBHS / , , 8 L 0 LBLO / * i BNE 
LBNE S,,BEQ *,LBEQ "iL8VC A , L B V S / , , 8 P L LBPL / i > B M I A ,L8P1I / , , B G 
E * t L B G E 
9 1 0 DATA BLT " i L8LT , BGT LBGT ^ , , 8 L E LSLE X >, , , LER Y > ^ , L E H S > , , 
i LEfl U >/ i ,PSHS <.< > t PULS < i > yPSHU < , , , P U L U </ > *ERR, , /RTS> j .ERR, , , R T I / , JCWRI 
MUi E R R , , , S w r l / S W I 2 ,SWI 3,NEG fl,,,ERR,,,ERR,-,C0M R , , 
9 2 0 DRTR LSR fi,,,ERR,•,ROR R , , , f l S L R , , , R 0 L fl/,,DEC fl,/,ERR.,,INC R , , , T S T 

R/1 ,ERR> I /CLR Ri , , NEG & , , , ERR, / , ERR. , , COM B m LSR B , , , ERR, , , ROR B - - , R S R B , , , R S L 
8 , , , R O L B , , / D E C B , , , E R R , , < I N C 8 / , / T S T 8 , / , E R R , / , C L R B , , , N E G > , / , E R R , , , E R R , , / C O M 

930 DRTR LSR > , , , E R f t , , , R 0 R > , , , R S R > , , , f l S L > . , , R 0 L > , , , D E C > , , , E R R , , , I N C > , , , T S T 
> , , , J M P > , , ,CLR > , , , NEG tn 11 ERR, , , ERR, , ,COM & , , , L S R 8 . , , , E R R , , ,R0R 8 . , , ,RSR 

SL S . , , , R 0 L 8 , , , ,DEC , - E R R , , , INC 6 . , , , T S T 4 , , , J M P 3 . , , , C L R S . , , ,SUB R # , , , C M P fi # , , 
,SBC fi # , , 
940 DRTfl SUB D ^ ,CMP D ^.,CMP U J4,RND fi #-/,BIT fi # , , , L D f i (T,, ,ERR, , ,EOR R * , , , R D C 

R # , , ,OR R # , , , ADD fl , ,CMP X * ,CMP Y «,CMP S 5i,BSR ~ , , , L D X LDY , ERR,,, SUB 
ft %,,,CMP A T , , , S B C A , , S U B D * ,CMP D * ,CMP U RND A * , , , B I T R * , , , L D f i * , , , S 

TFI * , , 
9 3 0 DATA E0R A * , , , A D C fl * , , , 0 R A * , , , F I D D A * , , , C M P X * ,CMP Y * ,CMP S * , J S R 
LDX * , L D Y * , , S T X * , S T Y * , , S U B ft > , , , C M P ft > , , , S B C fi > , , , S U B D >,CMP D >,CMP U > , 
AND ft > , , , B I T A >, , ,LDFS > , , , S T A > , , , E O R A > , , , A D C A > , , , 0 R A > , , , A D D ft >, , 
9 6 0 DATA CMP X >,CMP Y >,CMP S >,JSR > , , , L D X >,LDY > , , S T X >,STY > , , S U B R 8 . , , , CMP 

fi 8 . , , , SBC fl 3 . , , , SUB D 3., CMP D a , CMP U 8., AND fl & , , , B I T fl 8 , , , , L D f i 4< , , ,ST f l 8 . , , ,EOR 
fl in , , ADC fi it / , , OR fl 8 . , , , ADD fl 8 . , , , CMP X 8.,CMP Y 8.,CMP S S.,JSR 8 . , , , L D X 8.,LDY 8., 

9 7 0 DATA STX 8<,STY 8,, , SUB 8 * , , , C M P B # , , , S B C B * , , , R D D D > : , , ,AND 8 * , , - B I T B # , 
, , L D B # , , , E R R , , , EOR B tt,,,flDC B » , , , 0 R B » , , , A D D 8 # , , , L D D J i , , , E R R , , ,LDU 5 i ,LDS 5{ 
, , E R R , , , S U B B , ,CMP 8 * , , , S B C B , , A D D D * , , , A N D B * , , , B I T 8 
9 8 0 DATA LDB * , , , S T B f , , , E 0 R B * , , , A D C B * , , , 0 R B * , , , A D D 8 * , , , L D D * , , , S T D 
LDU * , L D S * , , S T U * , S T S * , , S U B 8 > , , , C M P B > , , , S B C B > , , , A D D D > , , , A N D B > , , , B I T 
B > , , , L D B > , , , S T B > , i i E O R B > , , , R D C B > , , , 0 R B > , , , A D D > , , , L D D > , , , S T D > , , , L D U > 
,LDS >, 
990 DATA STU > ,STS > , , S U B B 8 , , , ,CMP B S . , , ,SBC B 8 . , , ,ADD A 8 - , , ,AND B S I , , - B I T 8 8., 
, , L D 8 8 . , , , STB 8 , , , ,EOR B 8 . , , , ADC B 8 , , , , 0 R B 3 . , , , ADD 8 8 - , , , L D D 8 . , , , S T D 8 . , , , L D U 8 . , L 
DS & , , S T U 8.,STS 8., 
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(listing continued from previous page) 
31838 LDB < 3273B > F67FF6 
31861 j s r < 32183 > BD7D87 
31864 LDA 66 8642 
31866 ess - 36 8DDC 
31868 LDB < 32739 ) F67FF7 
31871 J6R < 32183 > BD7D87 
31874 LDR 88 6638 
31876 BSR - 46 BOD2 
31878 LDB < 32730 > F67FEE 
31681 JSR < 32163 ) BD7DB7 
31884 LDB ( 32731 > F67FEF 
31887 JSR < 321B3 > BD7DB7 
31892 LDfl 89 6639 
31892 BSR - 62 BDC2 
31894 LDB < 32732 > F67FF0 
31897 JSR < 32183 > BD70B7 
31980 LDB < 32733 > F67FF1 
31983 JSR C 32183 > BD7DB7 
31986 LDR 63 8653 
31908 BSR - 76 SOBS 
31910 LDB < 32734 > F67FF2 

31913 JSR ( 32183 > BD7DB7 
31916 LDS C 32733 ) F67FF3 
31919 JSR < 32183 > BD7DB7 

31922 LDA 03 8633 
31924 BSR - 94 8DA2 
31926 LDB < 32736 > F67FF4 
31929 JSR < 32183 > BD7DB7 
31932 LDB C 32737 > F67FF3 
31933 JSR < 32183 > BD7DB7 
31938 JSR < 37023 > BD93A1 
31941 JSR < 37023 > BD90A1 
31944 LDX C 136 ) 9E8B 
31946 LDR 80 8630 
31940 STA Cx3 A784 
31930 LEfl X 1 3001 
31932 LDR B2 8632 
31934 STA Cx3 A784 
31936 L£fl X 1 3001 
31938 LDR 79 864F 

31960 STfi Cx3 9784 
31962 LEfl X I 3001 
31964 LDR 71 6647 
31966 STfl Cx3 A784 
31968 LEfl X 2 3002 
31970 STX ( 136 > 9F88 
31972 LDO ( 27 ) DC IB 
31974 SUB D 2 030002 
31977 SUB D < 23 > 9319 
31979 STD < 32730 ) FD7FEE 
31982 LDB ( 32730 > F67FEE 
31983 JSR < 32163 > BD7DB7 

31988 LDS < 32731 > F67FEF 
31991 JSR < 32183 > BD7DB7 
31994 JSR < 37823 > BD90A1 
31997 jmp < 32012 > 7E7D0C 
32000 c mp A 9 8109 
32002 BEQ + 1 2701 
32804 RTS 39 
32003 PSHS 00110110 BIN 3436 
32007 LDR 37 8639 
32009 3TR < 362 > B7016R 

32012 LDX < 136 > 9E00 
32014 LDP 93 863F 
32816 STfl Cx + 0 3 R7890000 
32020 LEft X 1 3001 
32022 STX < 136 > 9F88 
32024 JSR ( 41194 > 6DA0ER 
32027 STR < 32730 ) B77FEE 
32030 OR fl 64 9R43 
32032 LDX < 136 > 9E00 
32034 STR Cx + 0 3 A76900C0 
32038 LER X I 3001 
32048 STX < 136 > 9F66 
32042 LDfl < 32730 > B67FEE 
32043 CMP R 90 B13R 
32047 8NE + B 2606 
32049 LDR 126 86 7E 
32031 STR < 362 ) B7016R 
32034 PULS 00110110 BIN 3336 
32036 RTS 39 
32037 BRA • 39 203B 
32039 LDR Cx • 32730 3 R6697FEE 
32063 SUB A 37 6039 
32063 BGT + 11 2E0S 
32067 LDfl Cx + 32730 3 R6697FEE 
32071 SUB fl 48 6030 
32073 LDB 16 C610 
32073 mul 3D 
32&T6 BRA + 9 2008 
32076 LCR Cx + 32730 3 A6B97FEE 
32082 SUB A 33 0037 
32064 BRA - 13 20F3 
32086 LDfl Cx + 32751 3 R6897FEF 
32090 SUB A 57 8039 
32092 BGT • 15 2E0F 
32094 LDfl Cx • 32751 3 A6697FEF 
32098 SUB R 40 8030 
32100 NOP 12 
32101 STfl < 32754 > B77FF2 
32104 ADD B < 32734 > FB7FF2 
32107 BRA • 6 2006 
32109 LDA Cx + 32731 3 A6B9*FEF 
32113 SUB fl 33 8037 
32113 BAA - 17 20EF 
32117 RTS 39 
32118 JMP < 32233 > 7E7DES 
32121 LDX 0 BE0030 
32124 JSR < 41194 ) BDR0ER 
32127 CMP n e BIBB 
32129 ONE + 17 2611 
32131 CMP X 0 8C0002 
32134 BEQ - 12 27F4 
32137 LDY < 136 > 10SE88 

32139 LEA Y 63 313F 
32142 STY < 136 ) 109FBB 
32144 LER X 31 301F 
32146 BRR - 24 20E8 
32146 CMP R 13 8100 
32130 BSE + 4 2604 
32132 JSR < 37023 > BD90R1 
32133 RTS 39 
32136 STR Cx + 32730 3 A7B97FEE 
32160 OR fl 64 BR40 
32162 CMP X 4 8C0004 
32163 BUS + 14 240E 
32167 LEfl X 1 3001 
32170 LDY < 136 i 109E68 
32172 STfl C» + 3 3 A7A90000 
32176 LEA Y 33 3121 
32179 STY ( 136 > 109F8B 
32181 6RA - 39 20C3 
32183 STB < 32767 > F77FFF 
32186 LSR 8 34 
32187 LSR B 54 
32168 LSR 8 54 
32169 . LSR 8 54 
32190 AND B 15 C40F 
32192 CMP B 9 C109 
32194 BGT * 4 2E04 
32196 ADD B 112 CB70 
32198 BRA + 2 2002 
32200 ADD 8 33 CB37 
32202 BSR + 18 BD12 
32204 LDB < 32767 > F67FFF 
32207 RND B 15 C40F 
32209 CT1P B 9 C109 
32211 BGT + 4 2Ee4 
32213 ADD B 112 CB70 
32213 BRA + 2 2002 
32217 ADD B 33 CB37 
32219 BSR + 1 8D01 
32221 RTS 39 
32222 LDX < 136 ) 9ES6 
32224 STB Cx + 0 3 E7890000 
32226 LER X 1 3001 
32230 STX < 136 > 9F83 
32232 RTS 39 
32233 CMP A 79 B14F 
32233 BNE + 3 2633 
32237 JMP i 32307 > 7E7E33 
32240 CMP A 74 614A 
32242 SNE • 3 2603 
32244 JMP < 32343 > 7E7E37 
32247 CMP R 83 8133 
32249 BNE + 3 2603 
32251 JMP < 32394 > 7E7E8A 
32254 CMP fl 69 9143 
32236 BNE + 3 2603 
32238 JMP ( 32403 > 7E7E93 
32261 CMP R 70 6146 
32263 BNE + 3 Z603 
32263 JMP < 32542 ) 7E7F1E 
32268 CMP R 77 914D 
32270 BNE + 3 2603 
32272 JMP < 32614 > 7E7F66 
32273 CMP fl 82 6132 
32277 BNE • 3 2683 
32279 JMP ( 31603 > 7E7C3B 
32282 CMP fl 63 8141 
32284 BNE * 3 2603 
32206 JMP < 31700 > 7E7BD4 
32289 LDX < 136 ) 9E86 
32291 LDfl 127 B67F 
32293 STA Cx + 0 3 A7690000 
32297 LER X 1 3001 
32299 STX < 136 ) 9F88 
32301 JSR < 37023 > BD9BR1 
32304 JMP < 32012 ) 7E*D0C 
32387 LDX ( 136 > 9E88 
32309 LDB 126 867E 
32311 STA Cx + 0 3 A7890000 
32315 LER X 1 3001 

-32317 STX < 136 > — 9F8B 
32319 JSR < 32121 > BD7D79 
32322 LDX 0 BEZZBZ 
32323 JSR < 32039 > BD7D3B 
32328 STB < 32763 > F77FFD 
32331 LDX 2 8E0002 
32334 JSR < 32039 > BD7D3B 
32337 STB < 32766 > F77FFE 
32340 JMP < 32012 ) 7E7D0C 
32343 LDX < 135 > 9E66 
32343 LDA 126 867E 
32347 STfl Cx • 0 3 A7690000 
32351 LEfl X I 3001 
32333 STX ( 136 •> 9FBB 
32333 JSR < 32121 > BD7D79 
32336 CMP X 0 6C00B0 
32361 BGT + 3 2E03 
32363 JMP < 32012 > 7E7D0C 
32366 LDX 0 BE00ee 
32369 JSR < 32059 ) 8D7D3B 
32372 STB < 32392 > F77EB9 
32373 LDX 2 BE0002 
3237B JSR < 32059 > BD7D3B 
32391 STB ( 32393 > F77E89 
32364 LDR 126 867E 
32366 STfl < 362 > B7016R 
32369 PULS 00110110 BIN 3336 
32391 JMP < 33649 ) 7E837I 
32394 JSR < 37023 ) BD90A1 
32397 LDX < 32765 ) BE7FFD 
32400 JSR Cx3 ADB4 
32402 JMP < 32012 > 7E7D0C 
32405 LDX 0 BEB0B0 
32408 LDR 96 8660 
32410 STfl Cx + 1024 a A7890400 
32414 LER X 1 3001 

32416 CMP X 312 3C3200 
32419 BNE - 11 26F3 
32421 LDX 1024 8E0400 
32424 STX < 136 > 9F88 
32427 LDY < 32765 > 10BE7FFD 
32431 STY < 32758 > 10BF7FF6 
32434 LDA 14 860E 
32436 STA ( 32737 ) B77FF5 
32439 LDB < 32758 > F67FF6 
32442 JSR < 32183 > SD7DB7 
32443 LDS < 32739 > F67FF7 
32440 JSR < 32163 > BD7DB7 
32451 LDA 9 9609 
32453 LDX < 136 > 9E8B 
32433 LEfl X 1 3001 
32437 STX < 136 ) 9FBS 
32460 LDY < 32738 > 10BE7FF6 
32463 LDB C*3 E6R4 
32465 LEA Y 33 3121 
32466 STY < 32758 > 10BF7FF6 
32471 JSR < 32183 > BD7DB7 
32474 DEC A 4A 
32473 BNE - 24 26E8 
32477 JSR < 37025 > BD90R1 
32480 LDR ( 32757 > B67FF5 
32463 DEC R 4A 
32464 BEQ * 5 2703 
32486 STA C 32737 > B77FF3 
32489 BRA - 52 20CC 
32491 LDX < 136 > 9E68 
32493 LDfl 106 866A 
32495 STfl Cx3 R784 
32497 LER X 1 3001 
32499 STX ( 136 > 9F9B 
32301 JSR C 41194 > BDR0EA 
32504 CMP fl 13 B10D 
32306 BNE + 10 260R 
32308 LDX C 32765 > BE7FFD 
32311 LEfl X 1 3001 
32313 STX < 32765 > BF7FFD 
32316 BRA - 97 209F 
32318 CMP R 12 910C 
32320 SNE + 10 260A 
32322 LDX C 32763 ) BE7FFD 
32323 LEA X 31 30 IF 
32327 STX < 32763 > BF7FFD 
32530 BRA - 16 20F0 
32332 CMP A 32 8120 
32334 BSE - 33 26DD 
32336 JSR ( 37025 > BD90R1 
32539 JMP C 32012 ) 7E706C 
32342 LDfl 126 867E 
32344 LDX ( 136 > 9E66 
32546 STfl Cx3 R784 
32348 LEA X 1 3001 
32330 STX < 136 > 9F08 
32332 JSR < 32121 ) BD7D79 
32333 LDX 0 8E8030 
32338 JSR < 32039 ) BD7D3B 
32361 STB < 32757 > F77FF3 
32364 LDX 2 SE0002 
32367 JSR C 32039 > SD7D3B 
32570 STB < 32738 ) F77FF6 
32373 LDX < 13S > 9E88 
32573 LDfl 124 667C 
32377 STR Cx3 A784 
32379 LEA X 1 3001 
32361 STX < 136 > 9F88 
32383 JSP < 32121 > BD7D79 
32566 LOX 0 8E0330 
32389 JSR < 32339 ) BD7D3B 
32392 LDX < 32763 ) BE7FFD 
32396 LDY < 32737 > 10BE7FF3 
32399 STB Cx3 E784 
32601 LER X 1 3301 
32603 LEA Y 63 313F 
32606 CMP Y 0 16SC0000 
32609 BNE - 12 26F4 
32611 JMP < 32012 > 7E7D0C 
32614 LDA 126 667E 
32616 LDX < 136 > 9E8B 
32618 STfl Cx3 A784 
32620 LEA X 1 3601 
32622 STX < 136 > 9F88 
32624 JSR < 32121 > 8D7D79 
32627 LDX 0 8E2ZZ0 
32630 JSR ( 32039 > 8D7D3B 
32633 ST8 < 32737 > F77FF5 
32636 LDX 2 6E0002 
32639 JSR ( 32039 > BD7D3S 
32642 STB < 32736 > F77FF6 
32643 LDA 126 967E 
32647 LDX < 136 > 9E66 
32649 STfl Cx3 A784 
32651 LEfl X 1 3001 
32633 STX < 136 ) 9F88 
32633 JSR < 32121 807079 
32638 LDX 0 BE090B 
32661 JSR < 22059 > BD7D3B 
32664 STB < 32739 > F77FF7 
32667 LDX 2 BE0002 
32670 JSR C 32059 > BD7D3B 
32673 STB C 32760 ) F77FF8 
32676 LDX ( 32765 ) BE7FFD 
32660 LDY < 32759 > 10BE7FF7 
32663 LDA Cx3 R664 
32685 STA C»3 A7R4 
32687 LEfl X 1 3001 
32689 LER Y 33 3121 
32692 STY ( 32759 > 106F7FF7 
32696 LOY C 32737 > 108E7FF5 
32699 LEfl Y 63 313F 
32702 STY < 32737 ) 1BBF7FF3 
32706 CMP Y 0 ieec00e0 
32709 BNE - 32 26E0 _ 

7C7D0C | 32711 JMP ( 32012 > 
26E0 _ 
7C7D0C | 
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Push your Sinclair to the limit 
ZX81/SPECTRUM 

ARCADE GAMES 
Z X I N V A S I O N F O R C E 

C \ C \ | N L (ZX81) 
Use your skil l to fire through 

—•—' the energy band to destroy 
the menacing alien ship — 
£3.95 

- " T ^ C F T L S P E C I N V A D E R S 
M V - J J ^ - - S P E C G O B B L E M A N 

These excit ing high-
speed classic games 

incorporate hi-resolutiongraphics and 
sound to bring you the best in arcade 
action at only £4.95 each (16/48K) 

S P E C F R O G 5 / S H 0 W D 0 W N 

C \ C \ N (16 /48K) 
m C - v , , Hop across the dangerous 

road avoiding the lethal cars, 
then lorries. Go back to the 

wild west for a gunfight battle amongst 
cacti and wagons. Features include 
western music. £4.95 

- N A M T I R R A I D E R S ( Z X 8 1 ) 
H i 9 h s P e e d ' quick action 
arcade game with four 
separate groups of attackers. 
£3.95 

Gobbleman also available lor ZX81 ai C3.95 

THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only €9 95 ••ssr 

UTILITIES 
TOOLKIT 
Nine powerful new funct ions for 

yourZX81 ( including re-number 
l ines (goto, gosub), program merge, 

str ing f inding and replacement. £5.95 

SPEC BUG 
A 30 in 1 machine code tool and disassembler 
for yourZX Spectrum. £6.95 
ZX BUG 
A 3 0 i n 1 mach ine code loot and disassembler 
for your ZX81.E6.95 

I m p r o v e your m a c h i n e 
code p r o g r a m s w i t h this 

n e w 4 8 K S p e c t r u m 
A s s e m b l e r 

Just released by Artie, th is new professional 
qual i ty assembler is also available for 16K 
ZX81 and features:— 
* Word-processor-l ike text editor. * High-
speed, versati le two pass mnemonic 
assembler w i th labels and detai led error-
trapping. Wi l l assemble to any address. 
* Essentia! support faci l i t ies such as 
memory-edi l , register inspect /modi fy and 
search for de bugging. • Pul l output to 
ZX-prinler. * Memory-status 
report and comprehensive r * Q r u -
user-manual. U N L Y L J . J D 

ZX81& SPECTRUM 
S P E C T R U M 

M I C R O C H E S S 
The only Chess program lor a 16Kor 48K Spedrum. 
Allows all legal moves, castclling: en-passant 
and pawn promotion. 
Options to play black/or white. Sets 
board In any position. Full colour 
and graphics display. 
ONLY 

NEW LOW PRICE * 
p j d v e n t 

G A M E S c 

O ONLY £5.95 for ZX81 
and £6.95 forSPECTRUM 

I N C A C U R S E (Adventure 8) 
In a jungle clear ing you come across an 
ancient Inca temple. Your miss ion to enter, 
col lect the treasure and escape alive But 
beware! Includes a casset te save rout ine. 
S H I P O F D O O M (Adventured 
You are unavoidably drawn to an alien cruiser. 
Can you reach the control room and free 
yourself? Or wi l l they get you f irst? Includes 
a casset te save routine. 

E S P I O N A G E I S L A N D (Adventure 0) 
Whi le on a reconnaisance miss ion your plane 
loses control and you are forced to land. 
Can you survive and escape w i th the is land's 
h idden secret? 

P L A N E T O F D E A T H (Adventure A) 16 /48K 
You f ind yourself stranded on an inhabi ted 
al ien planet. Can you reach your sh ip and 
escape? 

a l s o a v a > ^ \ t a 1 
S p e c t r u m . 

ZX FORTH 
Suppl ied on casse t te 
w i t h edi tor casset te , 

user manua ls and keyboard overlay. ZX For th 
comb ines the s imp l i c i t y o f basic w i t h the 
speed of mach ine code n o w £ 1 4 9 5 

£6.95 

RULES 
AVAILABLE 
FROMARTIC 

Your eccentric father 
nas left you £10.000 in his will. In order to claim your 
windfall you must solve twelve clues and gain 
access to a bank account in which the money Has 
actually been deposited. Be the first to crack the 
puzzle and the prize is yours! Plus you will win two 
tickets to the city of the secret KRAKtT™vauit 
location The Prize money is increased weekly. A 
telephone number will be supplied so you have the 
opportunity to find out just how much you could win. 

D O N ' T M I S S 
Y O U R C H A N C E T O W I N 

A F O R T U N E ! 

S P E C T R U M 
I N V A S I O N 

F O R C E 
A popular arcade game for 16K or 48K Spectrum 

Fires through the force held to destroy the 
menacing alien ship Sounds easy?? Two levels of 
play — normal or suicidal Full colour. Sound and 

hi res, graphics. 

NOW ONLY £4.95 

A 
G R E A T 
C H E S S 
G A M E FOR 
Y O U R Z X 8 1 
O R S P E C T R U M spectrum 

CHESS48K 
Z X C H E S S I 
Very popular mach ine code program, w i t h six 
leve lsof p lay and an ana lys is op t ion . Avai lab le 
forZX81 £6.50 
Z X C H E S S I I 
A new improved version, w i t h a faster response 
t ime, seven levels of play, ana lys is op t i on and in 
add i t i on a recommended move opt ion . £9.95 

Z X I K C H E S S _ _ _ _ _ : 
An incred ib le game ^ f e a t u r e d OO H V 
in 1K for only £2.95 

SPECTRUM 

This incredible program talks you 
through youi game 

It tells you its move, recommends a move, and 
contains a range ot facetious comments. The game 
is based on Ihe highly successful ZX Chess II and 
is offered at the Christmas offer price ot E9.95. 

T T Y T ! F T T T f T T Y f T T T T T f T T T T T T T ? ! 
SPECTRUM CHESS now only £9.45 

ALWAYS A H E A D W I T H Z X 8 1 / S P E C T R U M S O F T W A R E 
Cheques & P.O. made payable to: Artie Computing Limited Dealer enquiries welcome 
Please state whetheryourlorder is for ZX81 or Spectrum SendS A.E.(6m x 9in) tor catalogue 

I 

uniH ARTIC COMPUTING LTD. i 
• 

3 9 6 J A M E S RECKITT AVENUE, 
HULL, N. HUMBERSIDE, 

To: Artie Computing Ltd., 396 James Reckm Avenue, 
Hull N Humbersidc, HU80JA 

Please Supply 

Cheque for total amount enclosed 

Name 

Address 

YC5 
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THE SILVERSOFT COLLECTION 
Silversoft, Masters of the video canvas present the first of a timeless collection of Electnk Artwork for the 
connoisseur. Our skilled artists have toiled over their electronic eosels to produce these moving masterpieces - now 
being exhibited throughout the galaxy. Complete details of these classic progroms may be found in our fully 
illustrated catalogue.1 Your local software gallery con arrange a viewing so beam down there and pick up an 
original. Don't forget Silversoft still deliver direct to anywhere in the known universe {Post Office willing). If your local 
(art) dealer is out of stock then please contact us straight away. 

* A must for serious collectors. 

ALSO AVAILABLE FROM BRANCHES OF W.H.SMITH, BOOTS, JOHN MENZIES& ALL GOOD COMPUTER STORES 

Send to: SILVERSOFT Lid 
LONDON HOUSE 
271-273 KING ST 
LONDON W 6 
TEL 01-748 4125 

Please note: Due to expansion 
we have moved to larger 
premises, we apologise in 
advance for any inconvenience 
to our customers. 



A S T E R O l P S l 

[ G R O U ^ A T T A C k ] 

Z X S P E C T R U M S O F T W A R E Z X 8 1 S O F T W A R E ( I 6 K O N L Y ) R e s p o n s e C o u p o n 

,—. , Tick box(es) os required 
ORB1TER £5,95 U INVADERS £3,95 • 

,—. , I enclose a cheque/PO for 
GROUND ATTACK £5.95 • ASTEROIDS £3.95 • 

lKi r—, , , Nome 
C Y B E R R A T S £5.95 • ALIEN DROPOUT £3.95 

v ( j ,—, _ Address 
SLIPPERY SID x ^ £5.95 • MUNCHER(ZX81) £4.95 • 

STARSHIPENTERPRISE £5.95 48K O N L Y G STARTREK £3.95 • 

MUNCHER £5.95 • ZX COMPILER £5.95 • , require a free catalogue • 



FOR THE 
ORJC-1 
Z X S P E C T R U M 

Spectral 

PRICE £8 PRICE £9 

e best sellers 
BEST SELLER BEST SELLER For all home micro-users 

who don't live near one of the 
larger city branches of Boots 
or W. H. Smith, and who find 
difficulty in purchasing the 
very latest, best-selling 
software - here is the 
answer! 

Software Express is the 
new, mail-order arm of a £12 
million group of companies. 
We have just signed an 
agreement with 
Bug-Byte, Britain's 
most successful software 
house, to supply their 
exciting products direct to 
you, the user. New and 
original games for the ZX81, 
Spectrum, BBC Micro, 
VIC 20 and Oric 1 can be 
delivered to your door 
AT SHOP PRICES. That's 
right, positively no extra 
charges - we even pay the 
postage both ways! 

All you have to do is 
make your selection from the 
items listed on this page, 
complete the easy reply 
coupon, and send it to our 
FREEPOST address (no 
stamp required), enclosing 
your cheque, postal order, or 
credit card number for the 
appropriate amount. 
Alternatively, you may place 
your order on our 24 hour 
Ansaphone by phoning in 
your Access/Barclay card 
number with your name, 
address and details of your 
order. 

The cassettes of your 
choice will be mailed to you 
quickly and efficiently. No 

, cheques will be cashed prior 
* to despatch of your order, 
- and if for any reason you are 

not satisfied with your 
r purchase, we will give you a 
' full refund just as quickly. 
s j g 1 ' H M 
d, It's so simple! The best 
t quality software, promptly 
ll and conveniently at no extra 

cost from Software Express. 
Try us and see for yourself -

"i we go out of our way 
especially for you. 

OTHER TITLES AVAILABLE FROM SOFTWARE EXPRESS 
FOR THE VIC 20 . . . 
VIC Chess-£7. VIC Asteroids-£7. VICPanic-£7. 
VIC Cosmiads-£7. Another VIC in the WaU-£7. 
VIC Backgammon £7. VIC Scramble -£7 . 
All programs are for the unexpanded VIC 20, 
with the exception of Chess (16K) and 
Backgammon (min. 3K expansion). 

FOR THE ZX81. . . 
Mazogs -£10 . D i c t a t o r - £ 9 . I n v a d e r s - £ 4 . 
ZX AS (Z80 Assembler) - £5. 
Z X D B (Z80 Debugger) - £ 6 . 5 0 . 
Z X T K (Z80 Toolkit) - £6. 
(ail programs are for the I6K - ZX8I). 

All dealer enquiries to: Bug-Byte Software, 100 The Albany, Old Hall Street, Liverpool L3 9EP. 

Z X SPECTRUM 



ALL TIME FAVOURITE NEW PROGRAM 

PRICE £7.50 

THE 
SOFTWARE 
EXPRESS 
EASY-REPL\ 
COUPON 
Please mail me the following 
Software Cassettes. 
(All prices include VAT and postage 

PROGRAM PRICE 

PRICE £7.50 

SPECTRAL 
INVADERS 

SPECTRES 

ASPECT 

THE CASTLE 
(for ORIC) 
THE CASTLE 
(for SPECTRUM) 
SPACE 
INVADERS 
GALAXY 
WARS 
CITY 
DEFENCE 
MUSIC 
SYNTHESIZER 
+ AUTO 
COMPOSER 

OTHER ITEMS 

INSERT 
QUANTTT 

TOTAL <-, 
PRICE X> 

I enclose cheque/P.O. | | 

Or please charge my Access/ Barclaycard Nc 

I I I I | | | l I I | 

24 HOUR 
ANSAPHONE FOR 
CREDIT CARD ORDERS: 

051-548 2020 
Name:. 

Address: 

TeL. 

I Mai! to: 
SOFTWARE EXPRESS 
FREEPOST 
(No Stamp Required) 
Liverpool L33 3AB 

SOFTWARE EXPRESS, FREEPOST (No Stamp Required), Liverpool L33 3AB 
Software Express is a trading name of DAMS Office Equipment Limited. 

YC.5 



Although the NewBrain is conceived as a total 
system, the unexpanded Processor itself has a great 
deal to offer it is available in two forms: Model AD, 
shown belovy with a built-in linedisplay;and Model A, 
without the line display Both models can operate 
With a monitor or a television set 

MEMORY 
a 24K bytes of ROM; 
• 32 bytes of RAM, at least 28K of which is available 
to the user. 

THE SCREEN DISPLAY 
• 40 or 80 characters to the line - without affecting 
the 28K bytes of RAM at your disposal; 
° 24 or 30 lines to the screen; 
• well-formed characters, with true descenders; 
• afull European character set; 
• normal or reverse video, high resolution graphics 
on screen of controllable size, 256,320,512 or 640 
horizontal resolution by 250 vertical lines; 
• a facility to set up a "page" of up to 255 lines, with 
the screen actingas a "window" to display it; 
• ability to maintain several such pages simultane-
ously, and to switch rapidly between them; 
• text may be used on graphics screen as well as on 
parts of the video screen not used by graphics. 
CHARACTER SET 
• 512 characters, including the full ASCII set all 
European accented characters, Greekand graphics 
symbols. 

GRAPHICS 
• 20 powerful graphics commands; 
• all text characters usable on the graphics screen; 
• variable-sized graphics screen, with the rest of the 
screen available for text - for versatility and to save 
memory. 

• C P / M IS A R E G I S T E R E D T R A D E W A R * O F DIGITAL RESEARCH INC 

SOFTWARE 
Enhanced ANSI BASIC; screen editor (32 
commands); mathematics package (10 significant 
figures); graphics commands. 

a very friendly screen editor - a delight to use and 
readily adapted to text processing; 
• arithmetic to 10 significant figures; 
• very controllable output formatting of numbers -
invaluable for accounting statistics, and scientific 
applications; 
• a powerful, much enhanced BASIC; 
• a very flexible operating system, which allows any 
data stream to be opened to any device. 

INTERFACES 
• two tape cassette portsbuilt into the processor unit; 
• a built-in printer interface; 
• a built-in communications interface (V24/RS232); 
• a video monitor interface; 
• a TV interface; 
• an expansion interface for NewBrain system 
expansion modules. 
KEYBOARD 
• standard typewriter pitch, action, layout and size, 
with editing control and graphics keys. 

Y)u can get everything in the box on the 



If you u ndersta nd the facts a nd figures on 
the left you'll soon realisethat NewBrain hasto 
be one of the most powerful micros around. 

However, if you find the box on the left a 
little hard to follow, don't worry 

We've got over 120 dealers nationwide 
who've got all the answers at their fingertips. 

Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition gettinga look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful language 
(enhanced ANSI BASIC) and Ml take CP/M; 
so it'll work on the same system as similar big 
busi ness m icros, givi ngyou the capacity to use 
an almost limitless variety of tried and tested 
software. 

But most of all NewBrain is a machine 
that can expand. 

Its designed to take disks, printers and 
memory expansion modules (up to 2M bytes) 
plusanything else you'd expecta professional 
business micro to handle. 

So, whether you understand the box 
on the left or not pay a visit to someone in the 
know on the right 

They'll answerall your questionsand give 
you a full demonstration. 

A/eur/3'urin 
Grundy Business Systems Ltd., Grundy House, 

Somerset Road.Teddington. 

DEALER NETWORK 

ALTRINCHAM 
PH4RM4CY COMPUTER SYSTEMS 
.061-9280087) 
BARNSTAPLE 
LANDKEY NEWLANDM3271 77683} 
J£ACAMERAS(02717503T) 
BEDFORD 
MICROPOWER 8J&NCSS APPLlCS 
(0234 2i357!>. 
BIRMINGHAM 
CAiSTO COMPUTERS LTD 
.021632 W W i 
.ASKvS (BIRMINGHAM) (021632 6303; 
MiCRO C;B UMINQMAM; ;C21-23311CS: 
TYPEWRITER CENTRES (021622 5385! 
BISHOPS STORTFORD 
GEM SYSTEMS LTD (0279-52401; 
BOURNE 
MICRO-C (LINCOLNSHIRE). 
;C?7 82 45661 
BRIGHTON 
LASKYS (ERG-TON) (0273 725625) 
BRISTOL 
ELECROPRINT COMPUTERS 
:3272 292375: 
WSKYS BR.STOL: ;02?2 20421) 
'•"CRO C(BRISTOL)(0272650501) 
COLSTON COMPUTER CENTRE LTD 
•0272-276619' 
BROMLEY 
LASKEYS (BROMLEY) !0! 464 78291 
BUCKNELL 
BORDER COMPUTING £ 
PROGRAMMING (0£474 368) 
CAMBERLEY 
AS^ST SYSTEMS CONSULTANTS .TD 
(027628397; 
CAMBRIDGE 
CAMBRIDGE COMPUTER STORE 
(0223 65334! 
G C C (CAMBRIDGE; ITO (0223 83533C; 
CANTERBURY 
v D WRIGHT DATA SERV'.CES LTD 
:022? 69C90? 
CANVEY ISLAND 
MERCURY MICROSYSTEMS LTD 
(0268 6962631 
CHALFONT ST GILES 
PRINTM7Y LTD ,02407 4906' 
CHATHAM 
M EOWtf COM PUTERS ;0634 826060; 
CHELTENHAM 
COMPUTES SHACK LTD ;C242 584343: 
CHESTER 
LASKYS (CHESTER; ;0244 3i?667) 
COLCHESTER 
CAPRICORN COMPUTER C O ^ R E 
(020633116® 
CORK 
C D S COMPUTING LTD '0002 23922; 
COVENTRY 
COVENTRY MiCROCENTRE 
0203 58942. 

DARLINGTON 
DARLINGTON COMPUTER SHOP 
<0325-437478;-
DERBY 
CCNINGTON COMPUTERS 
'033249672) 
DUBLIN 
T H E E C L G R C L P O F C O S 
:oooi 603497; 
DUNFERMLINE 
ANDREW THOMSON iG383 724541) 
EDGWARE 
CITADEL PRODUCTS LTD<OI-95I IS48; 
EDINBURGH 
J 0 H \ MENZIESPLC (031-2258555! 
LASKYS (ED'NBURGH) (031-556 2914) 
ELSTREE 
ELSTfiEE COMPUTER CENTRE 
(01-953 6921; 
GILUNGHAM 
MEOWY VICRC COMPUTERS LTD 
:0634 576764 
GLASGOW 
VCTOR VORRiS (AuDiOVlSUAl 
;041-22! 8968) 
LASKYS (GLASGOW IC41226 3349) 

GLOUCESTER 
MILEQLH3 COMPUTERS .0452411050: 
GUILDFORD 
M C D LTD (0483 •574659) 
HAMILTON 
STIWMCLYOE MICRO CENTRE 
(0355222517; 
HARPENDEN 
CONSULTANTS IN OFFICE 
;C5S27 669111 
HASTINGS 
THE COMPUTER CENTRE (BMS) LTD 
•;0424-4J9'.90; 
HEREFORD 
H O N E Y S n COMPUTERS LTD 
iW322- :9404t 
HERTFORD 
RMR COMPUTER SERVICES 
• , m i 56160: 
ISLE OF WIGHT 
VECTS COM OUTER S t RVCES 
:om 528345: 
KIDDERMINSTER 
MICRO-MART ,5565-7421421 
KINGSTON 
UASKYS KINGSTON; (C'.-Mt 1271' 
LEEDS 
MICRO-C (LEEDS) (0532 4466C1) 
M CRCCELL COMPUTER SYSTEMS 
(C532 661366: 
LEICESTER 
TlLLEY CCMPU'ER SYS'EMS 
I0533-S53934'. 
MICRO-C (LEICESTER) :C533 5*62241 
LIVERPOOL 
LASkyS : L VER°OOL) 1051236 2828) 
LONDON 
5EAUCMAMP COMPUTER SYSTEMS LTD 

-584 8203; 
LON MICRO COMPUTERS 
(0;-580 7383; 
MICRO-C (LONDON NWl 
(01-387 9275! 
TRANSAM VCRCS^SUMSLTO 
(01-4055240) 
LASKYS <OU EENSWW) (01-229 6425) 
J i S ^ S (TonEN HAM COURT ROAD1 

(01-6360845) 
.OXFORD STREET: 

(01.493 4623! 
OFFICE INSTALLATIONS LTD 
(01-579 577;) 
TRENDWDEC&HI-FI LTD (0! 5216146) 
WEL8ECK VtDEO (Cl-486 3783; 
LOUGHBOROUGH 
DATA ONE SYSTEMS J D >0509 37281) 
MICRO-C (LOUGHSO ROUGH) 
(0509 37367; 
LUTON 
L4SKYS (LUTON) (058238302: 
M CROC <LUTON> <0582 4250 79) 
MAIDENHEAD 
KU V A COMPUTERS LTD ;C628 71778/91 
MAIDSTONE 
LA&<vS :MACSTCNE' 10622 678165. 
MANCHESTER 
N S C COMPUTER SHOPS LTD 
(061-832 2269; 
MICRO-C (MANCHESTER! 
(C61-834 0144; 
LAS«YS (MANCHESTER) :06!-8326087) 
LOMAX LTD (06'.-832 6167; 
MIDDLESBROUGH 
MIC5C TECHNIC COMPUTES SYSTEMS 
(0642 221501/2) 
MILTON KEYNES 
MILTON KEYNES COMPUTER CENTRE 
(C908 6688U) 
NAILSEA 
BYTE MCRO COM PUDNG CENT RE 
(0272 85-337; 
NEW MILTON 
SNiP£COV»jTERS LIMITED 
(0425 6174771 
NEWCASTLE-UPON-TYNE 
MIC ROCOR-: COMPUTERS 
(C632 646878) 
NEWMARKET 
DATA BASE;>538-667311 

NOTTINGHAM 
MICRO-C (NOTTINGHAM! 
(0602412455) 
JKSKYS (NOTTINGHAM) (C602 415)50' 
PETERBOROUGH 
LASKYS (PETERBOROUGH) 
10733 313513; 
PLYMOUTH 
D SKWSE LTD ;0752 2670CC: 
PORTHCAWL 
"CPL (066-6716114) 
POTTERS BAR 
SOFTWFIE AGENTS LIMITED 
;3707-59669) 
PRESCOT 
MICROSYS LTD (0514267271) 
PRESTON 
LASKYS .PRESTON K0772 592W; 
READING 
LASKYS .READING; 0 7 M S9S459; 
RICHMOND 
TANTUS MICROSYSTEMS LTD 
(01-940 7299) 
RUGBY 
OEM COMPUTERSYSTEMS 
(078870522-4) 
SANDERSTEAD 
J R INSTRUMENTS (01-657 7 « 6 : 
SARISBURY GREEN 
WENEMO RE MANAGEM EST SERV LTD 
(WSKfiaiB/s/O1 

SHEFFIELD 
T A EDUCATION LTD (0742-618539; 
LASKYS ( S H E ^ E L Q ! (0742 750971) 
SOUTHAMPTON 
MICRO'C (SOUTHAMPTON) 
(07C3-29676; 
GODWIN ELECTRICALLTD 
;0703 783322; 
STHELIER 
"HE PROCESSOR CENTRE :JERS£Y" 
(C634 77070) 
WASTSEAM JERSEY: L ID 
(C534-71219) 
ST PETER PORT 
THE PROCESSOR CENTRE (GUERNSEY; 
;C4fi:-23S27; 
STROUD 
THE MODEL S - O P (CIJ 36 5920 
SURBITON 
COM PUTASOLVE (01-390 2779! 
TEDDINGTON 
AM PROGRAMMERS LTD (01-943 2266! 
STAG TERM NALS LTD (CL-9430777' 
TEIGNMOUTH 
qUES*£„ COM PU'ERS (062-672258 
THORNTON HEATH 
CROVDON COMPUTER CENTRE 
;M 6891280; 
U KB RIDGE 
. B MICRO .0695 57908; 
WALTON ON THAMES 
PMFS (96-22895• 
KEY COMPUTER CENTRES LTD 
(0932242777/8) 
WAREHAM 
GAMES £ COMPUTERS (09295 513831 
WARRINGTON 
NORTHERN COM PUTERS LTD 
(092835110) 
WATFORD 
LASKYS (WATFORD) :0923 47483; 
WELWYN 
A%ETAENTERPRISES :04388124391 
WENDOVER 
TARACE LTD (0296 6239651 
WINDSOR 
CAS'LE COMPUTERS :95-58K8) 
YORK 
LASKYS (YORK) (0904 641221; 

left from anyone in the box on the right. 
/ 



SHELVE YOUR COMPUTER 
STORAGE PROBLEMS . . . 

MICRO-STAK 
,The unique and sturdy Micro-Stak has been designed by micro users to 
house all your equipment ready for use, and also serve you as a work 
desk/station for your computer activities. 
Not just a stand or a table, but an elegant piece of furniture, available in top 
quality, durable melamine, in oak or elm finish, measuirng only H,87cm x 
W.56cm x D.53cm when closed. 

• Handy slide out bottom shelf for easy removal of VDU/monitor. 
• Glide out keyboard shelf. 
• Lift up writing/manual table on door. 
• Adjustable height shelf for cassette player, disc drives, etc. 

Available by mail-order. Send your order today, or contact us for more 
information. Personal callers welcome. 

Price: £79.50 inc . V A T + £ 5 c a r r i a g e 
Flat packed for easy assembly 

M I C R O - S T A K 
( O n e of (he R o y H o p w o o d g r o u p of compan ies ) 

10-12 O A K S T , H A Z E L G R O V E 
S T O C K P O R T , C H E S H I R E S K 7 4EJ 

061-483 8271 
Allow 21 days for delivery 

O R D E R C O U P O N 
Please supply one MICRO-STAK in wood finish 
my cheque for £84.50 is enclosed/debit my Access/Barclay Credit 
card. HO 1 1 1 1 m m i i r r r m 

N A M E 

SIGNATURE 
ADDRESS. 

Y C 2 

Computers 
PortxporL 

Sinclair 
Spectrum 
Sinclair 
Z X 8 1 
ORIC-1 
Dragon 3 2 
Jupiter Ace 
Commodore 
V I C - 2 0 

Commodore 
6 4 
Commodore 
5 0 0 
Commodore 
7 0 0 
Atari 4 0 0 
Atari 8 0 0 

Epson 
H X - 2 0 

Plus Printers, Disc Drives, Memory Expansion, Software 
Q u a n t i t y d iscounts a v a i l a b l e 

No tax charge for equipment shipped abroad 
Write for our price list or call our 24hr answer phone 

0 1 - 5 4 9 8 2 2 9 
G a l a s e t Ltd, 3 0 Bay fo rd R o a d , 
l i t t i e h a m p t o n , W e s t S u s s e x , 

Eng land . T e l e x . 8 9 5 4 0 1 8 A c u r a t G 

SPECTRUM 
48K 

SPECTRUM 
48K 

VELNOR'S 
LAIR 

THE MOST REALISTIC ADVENTUHE YET 

T h e B l a c k w i z a r d V e l n o r h a s g o n e i n t o h i d i n g i n t h e 
G o b l i n L a b y r i n t h o f M t . E l k . T h e r e a s o n I s n o w p l a i n l y 
c l e a r , a f t e r c e n t u r i e s o f s e a r c h i n g h e h a s f i n a l l y d i s c o v e r -
e d t h e a n c i e n t t o m b o f G r a k o a n d i s n o w a b o u t t o r e a l i s e 
h i s g h a s t l y a m b i t i o n t o b e c o m c a t r u e d e m o n o n e a r t h ! 
T i m e I s t o o s h o r t t o m a s s a n A r m y a g a n l s t V e l n o r . T h e r e 
i s o n l y o n e h o p e f o r m a n k i n d . T h a t o n e b r a v e a d v e n t u r e r 
m a y b e a b l e t o p u n e t r a t c V c l n o r ' s d e f e n c e s , d e f e a t i n g h i s 
g u a r d s , a v l o d l n g t h e t r a p s a n d s u r p r i s i n g V c l n o r b e f o r e 
t h e m e t a m o r p h o s i s I s c o m p l e t e . Y o u a r e t h a t c h o s c n p e r s o n , 
b u t b e w a r e , n o t o n l y d o e s V e l n o r e m p l o y t h e m o s t g h a s t l y 
o f c r e a t u r e s a s g u a r d s , h e i s a l s o a m a s t e r o f i l l u s i o n . 

I n t h i s D & 1) s t y e a d v e n t u r e y o u m a y b e a W i z a r d , 
W a r r i o r , o r P r i e s t , a s a W a r r i o r y o u a r e b e s t s u i t e d t o 
b a t t l e , b u t h o w w i l l y o u c o p e w i t h t h e f i e n d i s h s p e l l s o f 
V e l n o r ? A s a W i z a r d y o u r s p e l l s a r e d e v a s t a t i n g , b u t 
b e w a r e , y o u r m a g i c I s l i m i t e d a n d a r m e d c o m b a t d o e s n ' t 
c o m e e a s y ! A s a P r i e s t y o u m a y p r o t e c t y o u r s e l f w i t h t h e 
J n e p o w e r s a n d y o u h a v e n o f e a r c " " . - -
h o w w i l l y o u h a n d l e t h e g h a s t l y T r o l l s ? 

The a d v e n t u r e w i l l r e q u i r e i n g e n u i t y a n d c a r c f u ! p l a n -
n i n g . C o m b a t t a k e s t h e f o r m o f D 4 D s t y l e s c e n a r i d s w h e r e 
i n s t a n t d e a t h I s r a r e b u t , b e w a r e , w o u n d s a r e c u m u l a t i v e 
a n d s t r a t e r g y i s o f t h e u t m o s t i m p o r t a n c e . 

Only £6-50 inc. p + p 
Cheques or P. O. to: 
NEPTUNE COMPUTING (Dept. YC1) 
98, Howe Street, 
Gateshead, Tyne & Wear NE8 3PP 
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IF YOU ENTERED the programs last month, 
then you may have been perturbed by the 
speed of them: how can we slow them down? 

T h e most common method is using a delay 
subroutine like the one in figure 1. 

This is a delay loop. It works by introducing 
a delay of around 0.5 seconds each time it is 
called. Unfortunately, it resets the X and Y 
registers to 0, which in a program where X 
and Y are used extensively is not a good idea. 
T o get around this we grab two free memory 
bytes and use them as variables. This makes 
the program a bit harder to understand, but 
now X and Y are not changed within the 
subroutine. 

Any two free memory bytes will do. I used 
$FE and SFF — 254 and 255 — in the example 
in figure 2 as they are not used on the Vic-20, 
but any two will do. 

We still have the same overall effect, but X 
and Y remain unchanged. Unfortunately we 
had to use the accumulator, but this is 
excusable as 90 percent of all machine-code 
subroutines use it and so it is unwise to store 
anything of importance in there for too long a 
time. So we have a delay loop. Let us add it to 
our sound program of last month. See figure 3. 

Line 100 in last month's loader would now 
read: 
100 DATA A9,00,8D,0E,90, A2,FF,A0,00,CA, 

8E,0A,90,8C,08,90,20,42,1A 
102 DATA C8,D0,F3,60,A9,00,85,FE,85,FF,E6, 

FF,D0,FC,E6,FE,D0,F6,60 
An important point to note is that the 

branch instruction in the sound section has 
changed from last month so as to obtain a 
better effect. As we have added a JSR 
instruction into our loop, we have added three 
extra bytes of code, so the branch has altered 
correspondingly. T o run it, type in SYS 6700 
and you will experience some weird effects. 

This is what we call reading the memory 
and not remembering the post-code. So far 
three types of command have been used: first, 
commands which do not have an operand, for 
example INY and DEX. Second, branch 
instructions which precede a displacement 
rather than an actual memory address. Th i rd , 
Jump commands — JSR — which precede a 
memory location. Fourth, commands which 
access the contents of a specified address. 

This is just the tip of the iceberg; there are 
seven different ways of addressing memory: 
immediate, absolute, zero page, relative, 
indirect, indirect pre-indexed with X, and 
implied-implied addressing. 

In immediate addressing the actual value of 
the operand is manipulated. The immediate 
addressing is expressed by putting a hash sign 
in front of the operand. Thus , 

LDA # 5 
means toad the accumulator with 5, or in Basic 
A = 5. With absolute addressing we Load 
from, Add to or Store into an address which is 
stored in two bytes immediately after the op-
code. So 

LDA 2048 
means load the accumulator with the value 
stored in byte 2048, or, in Basic, A = Peek 
(2048). 

Zero-page is absolute addressing except that 
all the locations are in zero-page — bytes 0 to 
255 — inclusive. As one byte can hold values 
of 0 to 255, the zero-page addressing requires 
two bytes, op-code and address. In this case, 

Darryl Mattocks 
continues his 
guide to 6502 
machine 
code. 

MACHINE. 

MADE EASY 
LDA 38 

means load the accumulator with the value 
stored in byte 0038. The Basic equivalent is 
simply 

A = PEEK(3*16 + 8) 
Relative addressing is the type of addressing 

used in branch statements, that is, a 
displacement which is added to or subtracted 
from the program counter. 

BEQ 3A 
means if the zero flag is set — Z = 1 — in the 
status register then skip 3A bytes of memory. 
There is no direct equivalent to this in Basic, 
but if we imagined that * symbolished the 
current line of code being executed, then 
10 REM 
20 X = X-1 
30 IF X = 0 THEN * = '-10:REM GOTO 20 

With the indirect post-indexed with Y 
addressing technique, the contents of the byte 
specified in the operand and the following 
byte are converted into an address. T h e 
contents of Y are then added to this address 
and it is then this address that is manipulated. 
T h e indirect with Y is symbolised by brackets 
around the Operand and then a " , Y " outside 
the bracket to indicate that it is post- and not 
pre-indexed; for example: 

LDA <321,Y 
If Y is equal to 12 decimal, byte 32 is equal 

to 41 decimal and byte 33 is equal to 22 
decimal. 

Then the accumulator would be loaded with 
the contents of bvte 5685 — where 

5685 ==12 + 41 +22*256 
In Basic this would appear as 

A = PEEK <PEEK{32) + 256*PEEK(33) + Y) 

Indirect — pre-indcxed with X addressing is 
similar to the previous case except now we add 
the contents of the X register to the operand 
and then take this new operand as the address 
of the first byte of the final address acquired. 
The symbolism for this type of addressing is 
again the brackets around the Operand but 
now we put a X inside the brackets: 

LDA (32,X> 
If X = 4, byte 36 = 201 and byte 37 = 21 then 
the accumulator would be loaded with the 
contents of byte 5577, where 

5577-201+21*256 
In Basic this would look something like 
A = PEEK(PEEK(32 + x) + 256*PEEK<32 + x)) 
Implied-implied addressing requires no 

operand and often has very little to do with the 
memory at all. The op-codes in this category 
are mainly for changing the data in the 
registers. Thus IKY means increment the Y 
register: 

Y = Y + 1 
If one byte can contain 256 different values, 

then how can a computer access a memory of 
65,536 — 64K — bytes? T h e answer is to use 
two bytes to represent each address. 

So using two bytes for every address, we can 
have a total of 256 multiplied by 256 — 64K — 
different addresses. It is no coincidence, then, 
that if you add up the total amount of RAM 
memory and R O M memory you get 64K. 
Some computers such as the CBM-64 use 
what is known as a virtual memory system 
whereby the computer splits the memory up 
into lots of 16K blocks and then pretends to 
only have 16K at a time. 

(continued on next page) 

YOUR COMPUTER, MAY 1983 131 

l • 



(continued from previous page) 
An address is made up of two bytes: Hi-byte 

— or page number, where one page is 256 
bytes and 256 pages is 64K — and another 
byte to represent one particular byte out of the 
256 in one page, the Lo-byte. 

Life is made simpler if hexadecimal is used 
throughout, as by definition in a hex number 
such as 1234. The page number is 12 leaving 
the 34 as the Lo-byte or byte number. The 
best way to convert a decimal number into a 
machine-code address — if the computer is at 
hand — is to go through the following 
sequence. For example, 10845 decimal is 
equal to. 
PRINT INT110845/4096) 
PRINT (10845-2*40961 

= 2 

= A 

= 2 
= 2653 
= 10 
= 93 
= 5 = 5 
= 13 = D = 2A5D hex 
storing addresses in 

PRINT INT(2653/256) 
PRINT (2653-10*256) 
PRINT INT(93/16} 
PRINT (93-5*16) 

The convention for 
machine code is that they should always be in 
a Lo-byte, Hi-byte order. So 10845 would be 
stored as 5D,2A and not as 2A,5D. 

A program with all two-byte addresses will 
be slower to run than one containing only one-
byte addresses, but having only one byte to 
represent an address means a maximum 255 — 
one page — of memory. T o speed things up, 
we take the first 256 bytes of memory — 0000 
00FF — and call them the zero-page — due to 
the page number being equal to zero. 

A lot of both business and games programs 
use machine code to move through memory 
one byte at a time. Word processors have a 
cursor rushing through sheets of text and 

Figure 1. 

OPCODE 
ft2 02 
80 03 
08 
1 0 FD 
E 8 
D 0 F 8 
60 

Figure 2. 
OPEftfiND 

00 
S S F E 
8 5 F F 
E 6 F F 
0 0 F C 
E 6 F E 
oe FS 
£0 

MNEMONIC BASIC EQUIVALENT 
Csx le x-3 
L D Y # 3 2 0 ¥ « B 
I N Y 3 0 V - V t l 
EKE F U < 2 I F ¥ < > T H E N 3 0 
I H X 5 8 X - X + l 
BNE F 8 6 0 I F X O 2 5 6 T H E N 2 ? 
R T S 7 0 R E T U R N 

MNEMONIC BASIC EQUIVALENT 
LW «e ro ft-B* 
S T A F E 2 0 P 0 K E 2 5 * , fl 
S T f l F F 3 8 P C K E 2 5 5 . f i 
I H C F F 4 3 P 0 K £ 2 5 5 - P £ E K C 2 5 5 * 1 5 
8HE F C 5 8 ! F P E E K ( 2 5 5 ) O 0 T K E N 4 8 
I N C F E 6 0 P 0 K E 2 5 4 . < P E E < ! 2 5 4 5 + 1 ) 
BNE F 6 70 P E E K < 2 5 4 X 7 3 T H E N 3 3 
R T S $ 8 R E T U R N 

Figure 3. 

MEMORY OPCODE .MNEMONIC SftSIC 
LQBHflOK 
I R 2 C fiS 0 0 i E f t » e F : 0 fl»i5 

3 D CE 9 0 S T f l 9 e 0 E 2 0 POKE 3 6 6 7 8 . 8 
I f t 3 I ft2 F F L D X « F F 3 0 » 2 5 3 
1 8 3 3 e e L D Y » 0 4 8 ¥ « 8 
1 P 3 3 CB rex 5 0 X - X - l 
1 8 3 6 8 E 0 f t 3 0 $ T X 9 0 Sf i £ 3 POKE 3 6 8 7 4 , X 
I P 3 9 3 C 3 3 $ 3 S T V 9 0 0 B 7 0 POKE 3 5 8 7 5 , X 
1 B 3 C 2e 42 1R J S R ! f i < 2 5 0 OOSUB : 2 0 
1 B 3 F 0 8 I K Y 9 0 v » v + l 
! R 4 0 1 0 F 3 BNE 1 8 3 4 1 0 S I F V O Z K T H E N 5 3 
I f l 4 2 6 0 R T S 1 1 3 END 
! f l 4 3 ft9 0 0 LEW T E 1 2 0 P E H 
IA45 85 F E STf l F E 1 3 0 REM 
1R47 S5 rF 5T* FF 140 REM 
i*4$ c<5 FF Ir.C r - 150 RiM 
1R4B B0 FC 6NE li-i4e- L69 REM 
1A4D Et> FE INC FE ;ro R£fi 
If*4F DO F6 BNE lrt4? 130 
1A5I £ 0 RTS 1.90 REM 

Space Invader games have a running total of 
the number of bullets on the screen at a time. 
T o do this in Basic, we would have something 
to the tune of 

FORA = OTON : POKEA,X : NEXT 
Notice the use of A as an address which 

varies. This is an indirect Poke; load X into 
the byte whose address is stored in the variable 
A; to convert this into machine code it would 
be best then to use an indirect command pre-
or post-indexed with either X or Y respectively. 

T r y moving a character across and down the 
screen on a Vic. The screen is larger than 256 
bytes so we are going to have to use a Lo-byte 
Hi-byte system and increment it as we move 
our * across. But first, advanced adding up 
should be considered. 

When adding up in two bytes we can still 
use the ADC — Add with carry — command 
which can be thought of as 

ADC : A = A +(data) + (carry) 
Add the data represented in the A D C 

command to the contents of the accumulator 
and then add the contents of the carry flag — 
either 0 or 1. 

To add in two bytes we add the Lo-bytes, 
store them and then add the Hi-bytes. Simple? 
Not quite. We need some way of telling 
whether the total of the two Lo-bytes came to 
more than 255 so that we can either add an 
extra 255 in the form of incrementing the Hi-
byte total or not as the case may be. Enter the 
carry flag. The adding of the carry flag, which 
at first seemed to be a nuisance now makes 
sense in that in a two-byte addition, if the sum 
of Lo-bytes is greater than 255 this is 
automatically taken care of in the Hi-byte 
stage thanks to the ADC command adding the 
carry flag for us, A flowchart can now be 
translated into machine code. 

Figure 4. The flowchart on the left is coded up on the right. 

Set Lo and Hi 

I 
Store space at Lo, Hi 

T 
Lo,H i a Lo,Hi + 0 0 0 1 

I 
Store a in Lo,Hi 

i 
Call a delay loop 

No 

M E M O R Y O P C O D E M N E M O N I C B A S I C E Q U I V A L E N T 
L O C A T I O N 

L * 2 E * 0 0 0 tdv 0 * 0 8 1 0 Y « 0 : R O M » M T l e * n d h i 
1 * 2 * 49 i« id* • l i t 2 0 A - 3 8 
1 * 3 0 9 3 ft t t* F F D 3 0 P 0 K E 2 3 3 . A 
1 ( 3 2 45 0 0 Id* # • 0 3 4 0 A - « 
1434 83 fe t t* IfC 3 0 P O K E 2 5 2 , A 
1 * 3 6 49 2 0 I D * # 1 2 0 6 0 A»32:RE »̂<» t tor t tP*ct *t lo.hi 
1 * 3 8 9 1 fc i t* C»fc>, V 7 0 P 0 K £ ( P £ E K ( 2 3 2 H 2 3 F F P E E K < 2 5 3 ) * , Y ) J * 
1 * 3 * 1 8 ctc 8 0 C A " 0 : R E H L O H I - LO H I • 0 0 0 1 
L * 3 O 43 fc I D * •fc 9 0 R-PEEK(232) 
U3d 6? 0 1 *dc # • 0 1 1 0 0 A » A M + C F L : I F A « > 2 3 6 T H E N A « A - 2 3 6 : C A - 1 
l*3f 8 3 fc t t* IfC l ie P 0 K E 2 3 2 . A 
1 * 4 1 43 fd Idt *fd 120 A-PEEK(233> 
1 ( 4 3 6 9 0 0 4dc 1 * 0 0 1 3 0 A - R + B + C A : I F A - > 2 3 6 T H E N A « F L - 2 3 6 ' C A - 1 
1 * 4 3 8 3 fd t t* •fd 1 4 0 P0KE233.A 
1 * 4 ? 49 24 I D * •12* 1 3 0 A « 4 2 
1 * 4 9 91 fc t t* (*fc>, » 1 6 3 P O K E T P E E K ( 2 3 2 ) + 2 3 6 » P E E K < 2 3 3 > + Y > , * 
1 * 4 fc 2 0 3 3 1 4 Jtr 11*33 1 7 0 OOSliB230:REn*«f c*U dt04» looP 
L * 4 F 43 fd I D * •fd 1 B 0 A " P E E K < 2 3 3 > : R E H H I " 8 ? 
1 * 3 0 c9 08 C«P • • 0 8 1 9 0 Z » 0 ' 3 F A " 8 T H E N Z « 1 
1*32 6E » 2 bnt • 1 * 3 6 2 0 0 IFZO1THEN60 
1*34 60 r t t 2 1 0 E N D 
1 * 3 3 49 03 ld4 ••00 220 R-0:REK»»» dtl«y IOOP 
1 * 3 7 8 3 f t t t* • f t 2 3 0 P0KE234.A 
1*39 8 3 ff t t* •ff 2 4 0 P0K£233,fl 
L * 3 B «6 ff ine •ff 230 P0KE255, PEEKC235H1 
l*3d 0 3 fc bnt •l*3b 260 IFPEEK<233)<>23 STHEN230 
l*3f •6 f t Inc • f t 2 7 0 P C K E 2 3 4 , P E E K < 2 3 4 ) + 1 
1*61 D 3 f6 brt •1*39 280 IFPEEKC 234) O23STHEN240 
1*63 60 r t t zse RETURN 

Lint 100 In tht l « d t r Pro9r« for th i t would bt 

100 DATA R0,00,A9.IE.83-FD.A9.00,83,FC,fi9,23.91.FC,18,A3,FC,69,01,83 
102 DATA FC,A3,FD,69,08,83,FD,R3,2A,91.FC.20<35.1A,A5,FD,C9,88,D0,E2 
104 TATA 60.fl9,00,eS,FE,93,FF,E6,FF,D0,FC,ES,FE,DB,F6,60 

Yes 
Return to Basic 
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S l t t i w n / 

Linsac's ZX Companion series has received excellent press 
reviews: 

ONUV 
"Far and away the best" — Your Computer 

Thoughtfully written, detailed and illustrated with 
meaningful programs ... outstandingly useful" — EZUG 

'The S p e c t r u m G a m e s C o m p a n i o n ' is the latest addition 
to the series and is aimed at the games player and 

programmer alike. Twenty-one g a m e s designed specifically 
for the ZX Spectrum are included, with clear instructions on 

entry and play. Each program is explained fully with 
complete details on how it is designed and written. 

Introductory chapters s h o w how to set up and use the 
Spectrum and h o w to create your o w n games. Later 

sect ions cover number games , word games, board games , 
simulation games , dice games , card games and grid games . 
If you want to enjoy your ZX Spectrum and learn its secrets 

at the same time then this is the book for youl 

Bob Maunder is co-author of T h e ZX80 Companion' and author of 
'The ZX81 Companion'. He is a Senior Lecturer in Computer 

Science at Teesside Polytechnic, holds an MSc degree in Computer 
Science, and is a Member of the British Computer Society. 

T h e S p e c t r u m G a m e s C o m p a n i o n is available from good 
book shops, or send £5.95 to: 

L I N S A C , { YC) 68 B a r k e r R o a d , M i d d l e s b r o u g h , 
C l e v e l a n d T S 5 5 E S 

Postage is free within the U.K. — add £1 for Europe or £2.50 
outside Europe. 

ISBN 0 907211 02 X 

HAVE YOU GOT A BBC MICRO? 
THEN YOU NEED: wm \ 

THE NEWSLETTER OF THE INDEPENDENT NATIONAL BBC MICROCUMPUTER USERS GROUP 
IN RECBNT MAGAZINES: 
Ardclcfi Teletext Graphic* Uler Definable Character*, t'»er Definable Key*. Sound*, *FX, Teletoflware, Line Structure and Merging, Epaon Screcn Dump, Rial Power, Moving Thing*, 
Manual Review, What Primer?, Seikotha Dump, Machine Code, How To Get More ~ ' ~ ' 
Graphic!, Software Protection, Stnng, String 

lore Colour) Out Of Your BBC Micro, Circlet Galore, Convertionifor RGB Input* How To Ute Joyttickt, Inttam Mer?, Seiko>ht Dump. Machine Code, How To Get . , 
Graphic), Software Protection, Siting, String, Siring, Whnt Monitor? Speeding l.'p Your Program, Computer Convenient, Questionnaire Reaulu, Formatting, Awembler Programming On The 
BBc Micro, Eitoo> Focut On Adventure, Ditlupot. Computer Propramme Review, ADC Comer, Mjie The Most Out Of Sound, and lou, lot* more 
Progrmmn Pontoon (Gome), Artillery (Game), 1 jfe (MilC), Calendtr (Mile.; 

cletcxi Termini! (Utility), Wordpr&revior (Buunen), Mixer 
j, TV'Tett Sign*! Generator (Utility), Alphabet Tester (Edue), ~ 

Game), Nine Dice (Game), Memory Dump (Util.) »nd lott, lo« more 

ibyrii 
Mik.), Oxyacn (Game), 
- i, TVT« - • Game, 

(Utility] 
e« Signal Generator (Utility), Alphabet Tester (Edue.), Repeal (Game 

:ndir (Mile.), Pmrn (EducA Spiral Pattern! I 
(Grapluci), How Many Colouiv(Graphic*), 
:), Memory Analyier (Utility), WallbaU (Gar 

Bazooka (Game), 4-ln-A-Row (Game). Mortgage 
yXMathiT 

(Game), Dating (Mite.), What'* The Time' \ 
i Race[Edue 

w (Gar 
uc.), Pu 
(Educ.; 

Puiile Program 
Grand Phi 

Diaasaembler (Utility), J 
Mite.), Wh 

Regular Featured Bookreview, Letters, Hardipoi. Softreview (we review at Itaii 8 program) per magazine from all tourcet), Oddipot (a different graphical program every month). Meeting 
Place (where we lilt local uter groups), Contacts (spans over 1 page of names nnJ addresses of people who want to get in touch with other uteri in their area\ Competition*, Printereview (we have 
looked a I the Seikoihi and Am be r 2400 a nd gi ve full detai Is on how to use them wi th tcrcen dump prop* mil Sea ton* (a tea ton • I program every month), Query* pot, Special Offer* (tpecial offer* and 
exduiive club discount*), Aiiembler Programming On The RBC Micro, Software Protection and loth tots more 
WB WONT TRY TO PUSH LASBRBUG ON YOU LIKE THE OTHERS - SBND OFF FOR A SAMPLE COPY AND YOU'LL FIND THAT LASBRBUG SELLS ITSELF 

P l r i t e s u p p l y m e w i t h : A s a m p l e c o p y o f l . A S K R R l ' G ut £ 1 . 0 0 
A 12 Month subscription to I.ASKRBUG t" /"12.00 for 12 nine* of the mafiiint 
A IS Month lutncripMon to l.ASHHRl'G «• (f-SM for A ia*UM of itle m»(r»rtn« 
An owritii whtcripiion 10 l-ASIiKHlKi ** i.14.00 (Surface Mail - urilr for Jriailt of «ir mill) 

I.ASERBL'G Duit Covers) » £) 2S each I.ASERRl/G Ciurue Uad(i) (Please naic type(s)) U> O-00 each 
I rnctiM a chmufl-O for £ rn.de piyiMt to l.ASf.KM'G 
NAME AOnHKSS . 

Plrata tand t b a compUtad form to> L A S E R B U G D e p t . Y , 10 Dawlcv R i d e . C o l n b r o o k , S l o u g h , Herts, S t . ) O Q H . 
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YOUR 
COMPUTER 

KNOWS 
WHEN 

IT'S ON A 
ZYGON 
STAND 

Zygon. The new, purpose built 
stand to suit most h o m e 

computers, including BBC, 
Spectrum, Vic, Dragon, 

Acorn, Commodore, 
Genie, Ace, Lynx. 
Zygon. Packs 

maximum units into 
minimum area. The lower 

shelf s l ides away for full 
keyboard protection when 

not in use . Mobility is 
guaranteed by sturdy 

castors, and cable ties 
provided avoid 
"spaghetti junction" 

tangles . 

Every computer n e e d s a 

CHATTERBOX'] 
^ O K Spock, you win this t i m ^ ^ S A V E £ £ £ s 

for 1 W f c ^ . ONLY ZX81 
SPECTRUM 

S P f t O I 
SVNTHESS 

W I L L I A M 
S H J A R T 
S V S T E M S 

NASCOM. VIC. PET. 
8BC, APPLE. TRSfiO. 
ISM, CRAY, ETC. 
(Please state) 

At last! G e n u i n e phonet i c s y n t h e s i s at a s e n s i b l e 
price. G i v e s your c o m p u t e r an unlimited-vocabulary 
(nothing more to buy!). Self c o n t a i n e d s p e a k e r / 
amplifier, Sinclair c o n n e c t o r e tc , P L U S E x p a n s i o n 
s o c k e t for BIG E A R S A N D Monitor s o c k e t for Music 
Board. Full instructions, technica l n o t e s and 
p r o g r a m m e e x a m p l e s suppl ied with this ou t s tand ing 
educat iona l unit. r * o n 

O R C O M P L E T E D.I.Y KIT 1 . 0 3 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV "Computer Programme" 

* B I G E A R S * V / 
S P E E C H 
I N P U T 
F O R ANY | gpfECH necoG«r:o» 
C O M P U T E R • 

Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. o A Q 
BUILT TESTED & GUARANTEED ONLY X . * t 
PLEASE STATE COMPUTER: UK101. SPECTRUM. ATOM. NASCOM2. 
Vic 20, Micron, ZX80/81, PET, TRS80. MZ80K, APPLE II. BBC MICRO 

NEW: FAST MACHINE CODE FOR ZX81/SPECTRUM £7.40 

Z X 8 1 / S P E C T R U M 
MUSIC SYNTHESISER (STEREO) 
+ 16 LINE CONTROL PORT 

Play 3-part music, sound effects, 
drums etc. Full control of attack, decay 
and frequency. Input/Output lines provide 
control and monitor facility for Home Security, Robot Control, 
Model Railway etc. etc. Works with or without 16K RAM. 

Add keyboard to make a live performance polyphonic synthesiser! 
Full instructions/software included. 

AMAZING VALUE AT ONLY 
Exira 23 way connectors at £2.60 

£ 1 9 . 5 0 (KIT) 
£25.50 (BUILT) 

EftEE 4 w»y mlnliture 
plug, worth £10 
when you purchase your 
Zygon stand before May 31st. 

T H E C O M P O S E R 
Music Programme for above synthesiser. 
Enter and play 3 part harmony. 
Includes demonstration tunes. R e c o m m e n d e d £ 7 . 4 0 

C O L O U R M O D U L A T O R KIT £15 
RGB in, PAL/UHF out (not for ZX) B U I L T £20 

P r i c e d a t [ g T S P I I B B B I SPECIAL OFFER I . C . £ 1 8 

p l u s V A T , I B Q m E S ^ I m I I I S P E E C H O U T P U T C H I P S X - 0 1 
s e n d f o r f u l l I P h o n e m e S p e e c h P r o c e s s o r 
d e t a i l s n o w . _ 

™ Please add VAT at 15% to all prices. 

To: Zygon Products. 9 Sheredes Drive, Broxbourne. Herts EN11 8LH • B a r c l a y ' A c c e s s o r d e r s a c c e p , e d b y , e , e P h o n e 

Tel: 0992 466259 _ , A ... . 
Name I W I L L I A M „ „ f f , ivame • t y j i i A r S " T " 44• Bedford Gardens, 
Ar t r i r<s« I ^ ' ^ — J A A r n I Kensington, London W8 7EH. ^ m S Y S T E M S L t d Tol: 01-221 1131 (Sorry - no callers) 

DATA £0.60 

All enquiries 
S.A.E. please 
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VARIABLES 
Do YOU GET tired of having to set parameters 
of a machine-code routine by Poking 
numerous addresses with the necessary values? 
If you do, the following machine-code routine 
is the answer: it makes Poking completely 
unnecessary. 

The problem is avoided by setting up the 
values using Basic variables and then 
searching the variables area to find their value 
and storing them in the spare bytes of the 
printer buffer. 

To demonstrate the technique, I have 
attached the search program to a routine 
which prints a message anywhere on the 
screen using characters of any height or width, 
in any ink colour. 

The x and y variables are used for the start 
of the message; since these are the co-ordinates 

of the top-left corner of the first character of 
the message the usual Spectrum plot positions 
apply. That is, 0,0 is the bottom left-hand 
corner of the screen. For the height of the 
characters, h is used. Normal height is 1, 22 
will be full screen. Width of characters is w. 
Normal width is 1, 32 is full screen for one 
character. 

The string containing the message to be 
printed will be a$. The only limitations on the 
message are that it can only contain characters 
from code 32 — space — to code 127 — 
copyright — and that the number of characters 
multiplied by width of character should not 
exceed 32 with the Plot position at the left-
hand edge of screen. If this is exceeded the 
program will not crash but the message will 
wrap round the screen overprinting as it goes. 

The program is fully mug-trapped and any 
wrong parameter of x and y will be corrected 
before plotting the string. The machine code 
to find the variables x, y, h, w and a$ is shown 
in listing I. 

If you read through Chapter 24 of the 
Sinclair Manual you will see that there are six 
types of variable, namely: a number whose 
name is one letter — type (i); a number whose 
name is two or more letters — type (ii); an 
array of numbers — type (iii); For-Ncxt loop 
control — type (iv); string variable — type (v); 
an array of characters — type (vi). 

Each of these variables is uniquely identified 
by its first byte. 
Variable type i = 96d + (letter code - 96d) 
Variable type ii = 160d + (first letter code-96d) 

(continued on page 137) 
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ENTER 
THE 
DRAGON 
TEACH YOUR 
DRAGON 
TO ROAR! 
A fresh and highly creative 
collection of ready made 
programs designed specifi-
cally for the Dragon 32 
micro. Created by the 
sharpest minds in micro 
software today, this book 
will teach you how lo max-
imise the entire range of 
your Dragon's impressive 
capabilities. Using easy-to-
follow program listings, 
this book turns your Dragon 
32 into a complete arcade of 
fast action space and adventure games. All your favourites are there including: Dragon Invaders, Lunar Lander 
and Astral Storm, plus there's an entire collection of fresh and exciting new games! 

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

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

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

MELBOURNE HOUSE PUBLISHERS 
P l e a s e s e n d m o y o u r f r e e c a t a l o g u e . 

P l e a s e s e n d m e : 
B o o k s 
SPECTRUM 
. : U n d e r s t a n d i n g Y o u r S p e c t r u m £ 7 . 9 5 

S p e c t r u m M a c h i n e l a n g u a g e 
f o r T h e A b s o l u t e B e g i n n e r £ 6 . 9 5 

'. ] O v e r t h e S p e c t r u m £ 6 . 9 5 
T h e C o m p l e t e S p e c t r u m R O M 
D i s a s s e m b l y £ 9 . 9 5 
S p e c t r u m H a r d w a r e M a n u a l £ 5 . 9 5 

DRAGON 
C" E n t e r t h e D r a g o n 6 5 . 9 5 

Orders to: 131 Trafalgar Road, 
Greenwich. London SK10 

Correspondence to: Clube Collage. 
Station R o a d . Cheddinglon. 
U i R h t o n Buzzard. BKOS L I J 7 7NA 

Trndeenquirics 
welcome. 

ZX81 
M a c h i n e L a n g u a g e M a d e S i m p l e 
f o r t h e 7 . X 8 0 & Z X 8 1 C 8 . 9 5 
N o t O n l y 3 0 P r o g r a m s C 4 . 9 S 
U n d e r s t a n d i n g Y o u r 
Z X 8 1 R O M T.8 .95 
C o m p l e t e S i n c l a i r B a s i c 
C o u r s e £ 1 7 . 5 0 
B a s i c C o u r s e c a s s e t t e s £ 2 . 5 0 
C o m p l e t e S i n c l a i r Z X 8 1 R O M 
D i s a s s e m b l y P a r t A & B £ 9 . 9 5 
I n s a n d O u t s o f t h e Z X 8 1 £ 5 . 9 5 

VIC 20 
V I C I n n o v a t i v e C o m p u t i n n £ 6 . 9 5 

A l l M e l b o u r n e H o u s e c a s s e t t c s o f t w a r e i s u n c o n d i t i o n a l l y g u a r a n t e e d a g a i n s t m a l f u n c t i o n . 

A c c e s s o r d e r s c a n b e t e l e p h o n e d t h r o u g h o n o u r 2 4 - h o u r a n s a f o n e ( 0 1 ) 8 5 8 7 3 9 7 . 

I e n c l o s e m y c h e q u e m o n e y o r d e r f o r £ _ 

P l e a s e d e b i t m y A c c e s s c a r d N o . 

N a m e 

. E x p i r y d a l e . 

A d d r e s s . 

C a s s e t t e s 
16K SPECTRUM 

O v e r T h e S p e c t r u m N o . 1 
O v e r T h e S p e c t r u m N o . 2 
O v e r T h e S p e c t r u m N o . 3 
P r o g r a m s f r o m S p e c t r u m 
M a c h i n e Language B o o k 

DRAGON 32 
E n t e r T h e D r a g o n 
S u p e r C a s s e t t e A 
E n t e r T h e D r a g o n 
S u p e r C a s s e t t e B 

P o s l c o d c . 

£ 5 . 9 5 
£ 5 . 9 5 
£ 5 . 9 S 

£ 5 . 9 5 

£ 5 . 9 5 

£ 5 . 9 5 

48K SPECTRUM 
P e n e t r a t o r 
T h e H o b b i t 
T e r r o r D a k l i U D 

STANDARD VIC 20 
V I C I n n o v a t i v e C a s s e t t e 1 
V ' l C I n n o v a t i v e C a s s e t t e 2 
V I C I n n o v a t i v e C a s s e t t e 3 
V I C G a m e s P a c k 
T h e W i z a r d & T h e P r i n c e s s 

A l l p r i c e s i n c l u d e V A T w h e r e a p p l i c a b l e 
£ 

£ 6 . 9 5 
£ 1 4 . 9 5 

£ 0 . 9 5 

£ 5 . 9 5 
£ 5 . 9 5 
£ 5 . 9 5 
£ 5 . 9 5 
£ 5 . 9 5 

P l e a s e a d d 8 0 p f o r p o s t a n d p a c k 

T O T A L 

.80 

S i g n a t u r e . 

YC5 
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(continued from page 135) 
Variable type iii = 128d + (letter code - 96d) 
Variable type iv = 224d + (letter code - 96d> 
Variable type v - 64d + (letter code - 96d) 
Variable type vi = 192d + (letter code - 96d> 
The variables we will be searching for will be 
types (i) and (v). 

If we take, for example, the variable x which 
has a character code of 120, then using the 
formula (i) given, its unique first byte is 120. ' 
So in order to find variable x we must search 
through the variables for this unique codc, 
which will then point to the start of the x 
variable information. This is not just a simple 
case of running through the variables one byte 
at a time using a CP1R instruction, as this may 
find the code 120 held in a string or an array of 
characters. So we must find the start of each 
variable, check if it is the one we want, and if 
not, then jump to the start of the next variable. 
This means that we must identify the type of 
variable found before we know how far to 
jump to the next one. This is not as difficult a 
task as it might first appear because of the way 
in which the Spectrum stores the variable 
parameters. 

With three of the variables, namely array of 
numbers, array of characters and strings, the 
length of the variable is held in the two bytes 
following the unique code byte. What is more 
helpful, bit 5 of the unique code is zero and 
the remaining three variables have bit 5 set at 
one 

The length of the three remaining variables 
can be calculatcd by this method: 
Type (i) length = 6 bytes including unique code. 
Type (ii) length - number of letters of variable 

+ 5 bytes 
Type (iv) length = 19 bytes including unique 

code. 
We now have the information to enable us to 
jump over each type of variable, and the 
checks must be made in the following order: 
first, check if code is 120; if yes then return 
from routine; check bit 5 and if zero jump by 

value in next two bytes + 1 : GOTO 1 
Check bit 6 and if zero check following bytes 
for 

BIT 7 = 1 
that is the last character of the variable, then 
jump six bytes and Goto 1. Check bit 7 and if 
zero then jump 6 bytes and Goto 1. Now it 
must be a For/Next loop so jump 19 bytes and 
Goto 1. 

The mnemonics of the machine-code 
program to do this are shown in the Find 
subroutine. This uses address 23728 to hold 
the unique codc of the variable for which we 
are searching. The H L register holds the 
address being checked, and the accumulator is 
loaded with the unique code from address 
23728. 

The subroutine only takes 46 bytes to check, 
Jump and locate the start address of any 
variable. 

Now that wc have found the start address of 
our variable x we must find its value. You will 
see that the value for whole numbers is held in 
the third and fourth bytes following the 
unique code. In our case we are only interested 
in numbers from 0 to 255 for x. So we can 
ignore the high byte and store the low byte, 
that is the third byte. This applies to all our 
variables x, y, h and w. 

With this in mind a subroutine, Setup, can 

be assembled to move along three bytes from 
the address held in H L and then store the 
value held in this address in the printer buffer 
area of memory. So we now have the means of 
finding and storing values of x, y, h and w in 
addresses 23296/7/8 and 9. 

We can now move to the slightly more 
complicated string parameters. In our case we 
need to find aS, unique code 65. T h e same 
Find routine can be used to find the start of 
the variable. Once found wc then move to the 
next two bytes to find the LEN of the string as 
follows: 

INC HL 
LD E,(HL) 
INC HL 
LD D,(HL) 

This will put the length of the string into the 
D E register, and, as we can safely limit the 
length of the string to 255 characters wc only 
need to store the number in low byte: 

LD (23300),DE 
The number in address 23301 will be 
overwritten with the first character in the 
string: 
PUSH DE Get number of characters into 

BC 
POP BC 
INC HL Set HI at start of characters 
LD DE,23301 
LDIR Transfer information 
The above will transfer the string characters 
from the variables to the printer buffer 
starting at address 23301. 

With this routine we now have x, y, h, w, 
length of string, and characters in string stored 
consecutively in the printer buffer, and can go 
straight into the routine to plot the string 
based on these parameters. 

The plot routine finds the start of the eight 
bytes for each character in the character set 
and, for each byte, a Rotate Left instruction is 
carried out either plotting or unplotting 
depending whether Carry is set or not. Again 
use is made of the two unused bytes in the 
Systems Variables 2372S/9 to hold and update 
the x,y plot positions for each character. 

If the y plot position goes below zero, then it 
is reset to 175 to give a wrap around effect and 
likewise if the x position goes above 255 it is 
reset to zero. So now we have a machine-code 
program that can be called from Basic with no 
Pokes in sight — for example: 
10 LET X = 0 : LET y - 100 : LET h = 8 : 

LET w = 4 : LET a$ "Finished" : INK 6 : 
RANDOMISE USR 32393 

This saves 13 Pokes including LEN a$. 
Listing 1 shows the Basic program to set up 
the machine code above RAMtop. On a 16K. 
Spectrum this is immediately before the user-
defined graphics and occupies 255 bytes. Once 
the machine-code is entered the Basic can be 
Newed and the code saved in the usual way. 

There are a couple of points to watch with 
this program. First, ensure that all the 
variables are defined before a call is made to 
the routine as failure to find a variable will 
crash the program. Second, Do not use x, y, h, 
or w as a control variable for a For-Next loop 
because the Spectrum will then delete the 
simple variable and use the For-Next loop to 
hold further values of x, y, h and w. This can 
be demonstrated by the simple Basic program: 

10 FOR a - 1 TO 10 
20 PRINT a ; 

30 NEXT a 
40 LET a = 3 
50 NEXT a 

This program will produce a continuous loop 
resetting a to 3 and jumping back into the For-
Next loop showing that the variable — a — in 
line 40 is part of the For-Next loop control 
variable. If this was not the case the Spectrum 
would give an error report: 

1 NEXT without FOR, 50:1 
You can have a small Basic subroutine to 

work out the width of characters and the start 
plot position to give information printed 
centrally on any line; such a program is given 
in listing 2 with sample printout. 

We can now also tackle a machine-code 
program to print out all the variables used 
after a program has been Run. Note that this 
may not be all the variables in the listing as 
when a program is Run ceriain subroutines 
may not have been called and so variables held 
in those routines will not have been placed 
into the variables area. 

This program — listing 3 — could be of use 
in debugging Basic programs. Listing 3 is in 
the form of a machine-code dump which 
should be held in Data statements as listing 1, 
and Poked into a memory position of your 
choice. There are no Jump or Call commands 
to within the program. I find it handy to have 
two versions of the program one stored above 
RAMiop and another in a line 1 Rem 
statement containing 311 zeros and called 
using 

RANDOMISE USR 23760 
The machine-code is then held in the Basic 
area of RAM and can be Merged with any 
program — as iong as the program does not 
have a line 1, which will be overwritten. One 
point to note when Saving the Basic Rem 
statement on tape is to use Clear to erase all 
variables used in the machine-code loader, 
otherwise these will be saved and Merged 
along with the Rem statement. This is good 
practice on any program which does not 
require the variables to be saved. 

Listing 4 is a demonstration program setting 
up variables, and shows a screen copy of the 
machine-code output which lists these 
variables under their variable types. Notice 
how the Spectrum converts all variables to 
lower case and also that variables a, h, 1, o, w, 
x and z have been listed under the For-Next 
loop only and not under number. 

Lis t ing 5 shows the machine-code 
mnemonics for assembly into a Rem 
statement, for anyone who wishes to check 
through the program to see how it works. The 
first section from address 5CD0 to 5CE5 sets 
up the Border, Paper and Ink colours; from 
5CE6 to 5D46 prints the heading. The 
remainder of the program checks the variables 
one by one finding the type of variable, 
locating the next Print position in that 
variables column, updating the Print position 
and printing the variable. 

The section from 5D94 to 5DBE is interest-
ing in that it checks for a column reaching the 
bottom of the screen and if it does then waits 
for a key press before scrolling 21 lines," 
leaving the heading on the screen and printing 
the next variable in position. A return to Basic 
is only made when all the variables have been 
listed. 

(continued on page 140) 
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HOME & BUSINESS TECHNOLOGY 

D 0 D 
Probably the widest selection^—>of software available by mail order. 

All the top manufacturers including Acorn Sof t , IJK (Sinclair), Superior Software, Bug Byte, Program Power, Hesscl, Procyon. 
• HERE IS A SELECTION 

P c c k o C o m p u t e r 9.95 
J u n i o r M a t h s P a c k 6.84 
P h i l o s o p h e r ' s Q u e s t 9.95 
P l a n e t o i d 9.95 
M e t e o r s 9.95 
A r c a d i a n s 9.95 
S w o o p 7.99 
C h e s s M o d e l B 7.99 
S p a c e i n v a d e r s M o d e l B T h e b e s t 6.95 
A t l a n t i s — S u p e r b fast A c t i o n 32 K 6.95 
H y p e r d r i v c 3 2 K 5.95 
S t r a i o b o m b e r 6.95 

S e n d S A E f o r f u l l l i s t . 
6.95 

HARDWARE EXPANSION 
S o u n d p i c k - o f f m o d u l e ( s i m p l e t o f i l ) 
A m p l i f i e r a n d l o u d s p e a k e r s u i t a b l e f o r a b o v e 
L i g h t p e n 
X - Y d i g u i s e r 

-SUPER ACCESSORIES-
C o v e r P o l y e s t e r C o t t o n 
C o v e r S o f t P V C 
C a r r y i n g C a s e f o r C o m p u t e r , C a b l e s , C a s s e t t e / 
D i s c D r i v e 
C a r r y i n g C a s e a s o f t s u p p o r t e d n y l o n v e r s i o n 
o f a b o v e 

6.95 
37.50 
34.50 
80.00 

3.97 
4.45 

55.20 

23.00 

BBC models A & B in stock: 
A - £ 2 9 9 B - £ 3 9 9 

- D I S K D R I V E S F O R B B C 
B B C 100K S i n g l e d r i v e ( R e q u i r e s d iscs ( a ) ) 265.00 
T O R C H Z S 0 8 0 0 K D i s c p a c k i n c l u d e s Z 8 0 p r o c ' r 
+ 6 4 K ( b ) 897.00 
B B C / L . V L 2 0 0 K T w i n D r i v e ( a ) 397.00 
T E A C 2 0 0 K S i n g l e D r i v e ( a ) 304.75 
T E A C 4 0 0 K T w i n D r i v e ( a ) 569.25 
T E A C 4 0 0 K S i n g l e D r i v e ( b ) 396.75 
T E A C S O O K T w i n D r i v e ( b ) 711.85 
C o n n e c t i n g c a b l e f o r T E A C d r i v c s 1 7 . 2 5 
( a ) S C O T C H S i n g l e s i d e d d iscs B o x o f 1 0 28.75 
(b) SCOTCH Double sided discs Box of 10 39.80 

- B B C U P G R A D E S -
F u l l u p g r a d e k i l ( f i l l i n g £ 3 1 . 0 0 ) 
D i s c i n t e r f a c e ( f i t t i n g £ I S . 0 0 ) 

69.00 
109.25 

Tbf itxnt (HXtl ut VAT induu>r. Add £100 r-S;" fei Ofdct) fccio» (ICO.OO Uld (I0 00 
iScwjKOI d<4i*try) rw ordfii *t>o*c ilDO 0} \iittt ird K«p!cd on IK krt.i exctfx BBC coaipuitri 

ELTEC COMPUTERS 
217 Manningham Lane, Bradford, BD8 7HH. 

Tel (0274) 722512. 

HOME I PERSONAL/ BUSINESS; SCHOOL 

Announcing: 

T H E D R A G O N 32 

Database management Filing System 

The Program — That everyone can use! 

Extens ive facil i t ies incoiCc A d d R e c o r d s . C h a n g e Records . D e l e t e R e c o r d s . Sot u p 
R e c o r d s . S o u g h t R e c o r d s . F ind R e c o r d s Calcu la t ions . List R e c o r d s . Print R e c o r d s . 
S u m m a r i s e d R e c o r d s . 
S a v e Fi le o n C a s s e t t e ( u p t o 5 0 0 r e c o r d * ) . 

T h e P r o g r a m . . c o m e s w i t h c o m p r e h a n s v e d o c u m e n t a t i o n a n d is r e c o r d e d o n 
b o l h sides o f a c o m p u t e r Quality C 1 5 C o m p u t e r T a p e . A d e m o n s t r a t i o n File is a lso 
i n c l u d e d o n t h e t a p e 

Only £19.95 (fully inclusive) 

Other Dragon titles include M i l List. S lock Control. 
Busmess Ac c o m i n g . Bank Accounting. Invoices and Statements 

* Specia l Offer * 
AH six programs £39.95 

Access and Dealer Enquiries welcome 03952 5832 

GEMINI MARKETING LTD 
9 Salterton Road, Exmouth, D e v o n EX 8 2BR 

Z X B u s i n e s s S o f t w a r e . 
FOR SMALL BUSINESSES AND THE SELFEMPLOYED 

Business Bank Account 1: this program enables you to make 
debits under 11 subheadings. Statements include totals of all sub-
headings. * £8.75 
Business Bank Account 2: with 15 subheadings and standing 
orders. £10.75 
Sales Day Book 1: for all your invoices, this program will enable 
you to prepare statements of outstanding invoices. Program will 
also calculate VAT. £8.75 
Sales Day Book 2: with many extra facilities including totals of 
past 12 periods. £10.75 
Sales Cash Book: for retailers program calculates VAT and 
denotes method of payment. £8.75 
Purchase Day Book 1: keeps a complete record of all your 
purchases under 11 subheadings. The program will also calculate 
and deduct VAT. £8.75 
Purchase Day Book 2: with many extra facilities including totals 
of past 12 periods. £10.75 
Quarterly Analysis: quarterly totals from Bank Account, 
Purchase and Sales programs can be analysed with this 
program. £4.75 

• All t he p rograms have full search facilities • 
Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and 
quarterly analysis programs £25.00 
Business Pack 2: incl. all 4 programs £30.00 

Please specify memory size when ordering for your 
ZX81 or ZX spect rum. 

A L L P R I C E S i n c l u d e V A T p o s t ft p a c k a g i n g t o r d e t a i l s s e n d S A E t o 

T R A N S F O R M LTD 
41 K e a t s H o P o r c h e s t e r M e a d B e c k e n h a m , K e n t . 

Tel : 0 1 - 6 5 8 1661 
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J. MORRISON (MICROS) LTD 
NEW for the Dragon 32 - BONKA 

Action-packed MACHINE CODE Arcade game using superbly 
animated HI-RES COLOUR GRAPHICS & SOUND. 
Chase up and down ladders luring homicidal meanies into holes 
dug with your space hammer. When you trap one, rush over and 
BONK him on the head. But Hurryl If you loiter he will climb out 
and fill in the hole. The slightest touch from him and you are 
electrocuted. Jus t to add to your problems, your oxygen is 
running out, 
FEATURES INCLUDE: 
4 different screen layouts. 
Score and high score counter displayed on screen. 
"Hall of Fame" high score record. 
4 selectable speeds and choice of up to 9 meanies to start. 
More points scored for more levels "meanie" falls. 
No Joysticks Required. 

SOLD ON CASSETTE £7.95 
Price includes VAT, Post & Packing. 
Cheques Ef POs payable to: 
J . M O R R I S O N ( M I C R O S ) L T D . 
2 , G l e n s d a l e S t r e e t , 
L e e d s L S 9 9 J J , Y o r k s h i r e . 
T e l : (0532) 4 8 0 9 8 7 
O T H E R S O F T W A R E A V A I L A B L E FOR O R A G O N 32 S E N D S . A . E . FOR D E T A I L S 

prromic 
A C H i n t C O D t 

A book containing 2 3 ful ly explained machine 
code programmes for the Atom. 
D A T A S O R T S • M O D E 4 C H A R A C T E R S • 
G A M E S • P O O L S P R E D I C T I O N • T O O L K I T # 
Over 50K of programmes in 1 book for £ 5 , 7 5 inc. 
Book and Cassette (source code) £ 1 5 . 5 0 . 
Book and Cassette (ready to run) £ 1 5 . 5 0 . 
Cassette only £ 1 1 . 5 0 . 

flfTOm L O R D 
you n o w own a BBC don't throw away your 

tapes, for ATOM LOAD allows you to load A t o m 
tapes directly into the BBC Micro (Model B). 
B B C - T Y P E B A S I C • A T O M B A S I C • A T O M 
T E X T F I L E S ® A T O M M A C H I N E C O D E # 
A T O M D A T A F I L E S • 
Checks for Syntax differences, checks for direct 
addressing of memory, disassembles machine code, 
and in all cases flags possible errors. 
On Cassette — All this and more for only £ 9 . 7 5 inc. 

ECCE Productions, 3 / 7 3 Station Road, 
Sidcup, Kent. DA15 7DR. 
01 302 1667. (Mail order only) 

B u y f r o m u s w i t h c o n f i d e n c e 
Full money-back guarantee on all our products 

"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business!" 
G.S. Yorks 
"/ must congratulate you not only on the quality of your 
goods but also on your excellent service." G. W. Solihull 

Q u a l i t y s o f t w a r e 
Z X 81 S p e c t r u m B B C V i c - 2 0 

G A M E S C A S S E T T E S ZXSt OSX) SUPER INVADERS C4.95 
OA>sc'Mn lesgue tab'**. *r.m»i*d ostructlons Gim* « mieiin* cods - nceient .. . on* of in r*3 . . . «iwvm«popular" (Pop. Come w**kiy> G'sat game' 
S f . GSos. ZXtUMKI LYNCH MOB ...«.« Eicitlne wonj g m 24 players. E*c*«*nt for ths tarrjy. Cut 'yn. sduesco-si tool An.rrnnoi, or*f»«ri tcwtg 
Spectrum ItIK) IVNCHMOI £9 50 
At for ZXS1 but w th todad (icrttnunt of colour, to<jnd and him triimtvon VIC 20lun**pan<f*dl INVADERS K.tO MacMn* cod*, coouf. sound fffvctt 
BBC l"B") BRIDGE M A N .... £7.90 
Th* pooutw gobbtor stmt Hrr»i, colour. sound. 

A P P L I C A T I O N S S O F T W A R E on««.„. 
ZXII I1K) GRAPHICS STARTER PACK £4.50 
Foot ik GrapMea w m on csisett* with 12 op aipUnstcY ipmuH. ZX»1 (1»K) MULTIGRAPHICS CS.90 A .tt' t'+'̂ Y packag* ot proeedum giving you ful control o' tit ZXS1 grspJucs (jpctiont to compos* d»£ns, drsvriig*. tdv«flt ais Kowltll advanced sletehwd. 3 MM Of ttxl InCvdirj 10AV caw), irvmatcn, pfirta- cutout. SAVE dapavs tie. Bwt>r+t*n*n uh H to advatia* it CK>̂ro' aat* 20 op Vl vl 
Sp*c|rum (4»K! SPECTROGRAPHS . Send • S* superb user-'r ieodly graphics ptoy tm — hi-r»s o-ree sltatchptds. mjieuc tut ete, *tc. ZXtl IK STATISTICS £4.00 Vean, SD. VH"M, CO'ralatfln. r«g'M»on, t and F :»m 8 pp Manua: delude* Utirgt. nit data ate. 
Spectrum I4»KI STATISTICS :pric» nci,dM m» n:of £9 90 M*ii. SD, varwc*. eorr**ion, KgttMior. t tout. H --as grapMc dispiaya, Cfj mart pu *ton proeadjr*s, 
EPHEM£RISZX»1<1»KI £8 90 Spectrum [1«K. 44XI £7.90 inttrtatad in haavsny bod si? Input data, tiro and your poii&oi. Ep̂ mera computes aitt.aa. silmuth, phaae ate ate. for sun. moon and pta-wti. 

16K R A M p a c k Mamotach Memopok 16 £ 2 8 . 5 0 
Stnd f l r tor c(»r*<j ot our products 

AMtnOvuv* pniwt. f / i t d u i rwlurnpt pott m*/ ft U K 
£uropttt tullonxfl tdd Jfti pmr inm; Xp W t I Air Mt3> 

AjmJttM by mtt erdtr or from Aarfyif eomeunr itoroi Trtd* i r w m MtoM. 

Dept. YC, 36 Fernwood, Marple Bridge, 
STOCKPORT, Cheshire SK6 5BE, ENGLAND. 

. i / / 

L (3[DO MICRO (A & B) 
S P A C E A D V E N T U R E («od» 1) Kaehlfta Coda 32K £7 ®i 
E x e a l l a n t h l | h r a a o l u t i o n c o l o u r g r a p h i c ! a n d a o a t a a a x l n t 
a n l t t a t l o n . t n t r l ( u l n ( a l x of I n v a d o r a . A d v e n t u r e a n d M a x * 
S e a r c h tho a l i e n a h l p t o r P o v e r C r y a t a 11 .E1 a c t r o n t c K v y a and 
P o v a r P a e k a b u t a h o o t t h a A n d r o i d n b e f o r e t h o y s h o o t y o u ! 

M I D D L E K I N G D O M (Vode 7) Daalc and Uachino Codo C7 95 
U n i q u e r e a l - t i n e g r a p h i c a d v e n t u r e * l t h o v e r 3 0 0 r o o n a a n d fl 
a c e n a r l o a . D e f e a t t h e a o n a t a r a w i t h a a g i c a p c l l a o r by b r u t e 
a t r a n f t h a n d r e t r i e v e t h e l o a i a a ( l c a l i r c n u r c i ot H y l e a . 

SPACE INVADERS (Voce S) Machine Code » « 
O u t a t a n d l n g c o l o u r ( r a p h l c a and a n o o t h a o v e n e n t . F u l l a r c a d e 
f e a t u r e s i n c l u d e 1 or 2 p l a y e r e , 3 d i f f e r e n t I n v a d e r a , b o n u a , 
6 l e v e l * , a p l n n l n c a p a c e * h l p , h a r r i e r s , h i g h i c o n , a o u n d 

W O R D P R O C E S S O R P A C K A G E (Pro »ord> Machine Code C19 91 
E a a y to u a e , e o n a a n d a a a a i c n e d to f u n c t i o n k a y a w i t h full 
o n - a c r e e n e d i t i n g . F e a t u r e s I n c l u d e * e n u , i n s e r t . d e l e t e , 
c o p y , a o v e , J u s t i f y , t a b a e t l l J i f S . LA a a r g l n a , full p r i n t e r 
o p t i o n a . C o a p l e c e w i t h i n s t r u c t i o n a a n u a l S A E for d e t a i l s . 

A l l p r o e r a n a a r e a u p p l l e d on h i g h q u a l i t y d a t a c a a a e t t e a . 
P r l e e e are i n c l u a l v a . n o e x t r a * O r d e r s d e s p a t c h e d by f l r a t 
C l a s s p o l l W i t h i n 3 d a y * of r e c e i p t of o r d e r . B u y any t » o 
profrais* tor t h e S B C o r A t o r a n d d c d u c t EI f r o e t h e t o t a l 

S A E f o r the full B B C c i t i l o i u i D e a l e r e n q u l r l e a » e l c o n e . 

R T t l T g l Software available shortly 

m PRO SOFTWARE 

• m s m n a t v i ^ H t v i s s E E n 
• • • • 0 0 ( s ] 0 0 ® D n n n 
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(continued from page 137) 
Start address for 16K machine code 32235. 
ORG 32335 
Subroutine to find variables. 

Routine to plot the string. 
i i o . 

N E X T 

L O O P S 

; _ O Q « S 

L D H L , ( 2 3 6 2 7 ) 
L D R , ( 2 3 7 2 3 ) 
C P ( H L ) 
R E T Z 
B I T 5 , ( H L J 
O R M Z , N E X T 
I N C H L 
L D E , ( H L ) 
I N C H L 
L D D , ( H L ) 
A D D H L , D E 
I N C H L 
J R S T R R T 
B I T 6 , ( H L ) 
O R N Z , N E X T 1 
I N C H L 
L D ( H L ) 
B I T 7 , R 
J P 7 . L O O P S 
L D D E . , 6 
R D D H L , D E 
J R S T R R T 
B I T 7 , ( H L ) 
O R Z , L O O P 6 
L D D E , 1 9 
R D D H L , D E 
O R S T R R T 

Y E S 

R U N 1 

L O O P 4 

L O O P 3 

L O O P S 

Subroutine to set parameters 
of variable to be found. 

****** 
I N C 
I N C 
I N C 
L D 
L D 
R E T 

J 2 3 7 2 3 ) ' . A 

P I _ O T 
l o o p a. 

HL. 
H L 
R .. t H L ) 
( B C ) f R 

R , 1 2 0 

R , 1 2 1 

Start of machine-code routine. 
'.ffWlflJ L D B C , 2 3 2 9 6 

L D 
C R L . L 
I N C 
L D 
C A L L 
I N C 
L D 
C R L L 
I N C 
L D 
C R L L 
L D 

X Q R c H D P O P R F 
L & ' f * > H P O P B C 
S B C 1 7 6 D J N Z L O O P S 
• JR C T i Y C S L D R , ( 2 3 2 9 6 ) 
L D H , R _ _ _ L D H L , 2 3 7 2 8 
L D E 2 3 2 9 6 ) . . H i L D ( H L ) , R 
L D t 2 3 7 2 Q T , H t I N C H L 
L D H L , 2 3 3 0 1 X O R R 
P U S H H L L D R , ( H L ) 
L D R , t H L ) S B C 1 7 6 
L D H , 0 vJR C , OK 
L D L , R L D ( H L ) , R 
R D D H L , H L J R C O N T 
R D D H L , H L O K L D R , ( H L ) 
R D D H L , H L C P 0 
L D D E , 1 5 3 6 0 J R N Z , O K 1 
R D D H L . D E L D ( H L ) , 1 7 6 
L D B , S O K I D E C ( H L ) 
P U S H B D C O N T P O P B C 
L D B C , ( 2 3 2 9 7 1 P O P H L 
L D A , ( H L ) D J N Z L O O P 3 
P U S H H L I N C H L 
P U S H B C P O P B C 
L D B , B D J N Z L O O P * 
P U S H B C L D A , ( 2 3 2 9 9 ) 
R L R R D D R 
P U S H R F R D D R 
U P C , P L O T R D D R 
L D H L , ( 2 3 2 9 9 ) L D L , R 
L D R , ( 2 3 7 2 8 ) L D R , ( 2 3 7 2 8 ) 
R D D L R D D L 
L D ( 2 3 7 2 8 ) , R L D ( 2 3 2 9 6 1 , A 
J P E N D L D 1 2 3 7 2 8 ) , R 
L D B C , ( 2 3 2 9 8 ) L D R , ( 2 3 2 9 7 ) 
P U S H B C L D ( 2 3 7 2 9 ) , R 
L D B C , ( 2 3 7 2 8 ) P O P H L 
P U S H B C I N C H L 
C R L L 2 2 E 5 H L D A , ( 2 3 3 0 0 ) 
P O P B C D E C R 
I N C C R E T Z 
L D ( 2 3 7 2 8 ) . B C L D ( 2 3 3 0 0 ) , R 
P O P B C O P R U N 1 
D J N Z L O O P 1 E N D 

Example program — listing 2. 
1 0 L E T x = 0 : L E T y = 1 7 5 

(C 
R . 1 0 4 
g ^ f f a a 
R j. 1 1 9 

L D ( 2 3 7 2 8 ) , R 
c r l l a m a 
I N C H L 
L D E . ( H L ) 
I N C H L 
L D D , ( H L ) 
L D ( 2 3 3 3 8 ) , DE 
P U S H D E 
P O P B C 
I N C H L 
L D D E , 2 3 3 0 1 
L D I R 

2 ® L E T h — 4-
2 5 F O R 1 = 1 T O S 
3 0 R E R D a $ 
4 0 L E T w = X N T ( 3 2 ^ L E N a * ) 
5 0 L E T X = I N T ( ( 2 5 5 - « 3 * w * L E N a * 

> ) / 2 ) 
6 0 R A N D O M I Z E U S R 3 2 3 9 3 
7 0 L E T y = y - 8 * h 
8 0 N E X T l 
8 5 L E T y = y + 2 4 
8 6 R E R D a t : R A N D O M I Z E U S R 3 2 3 9 

3 : S T O P 
9 0 D R T R " P r o g r a m : P L O T " , " £ > 1 9 3 3 

S . N i c h o l l s 
* t , " Y O U R C O M P U T E R " " 
A P R I L 1 9 8 3 " . , " 

Listing 1. 
1 R E M x = x a x i s 
2 R E M y = y a x i s 
3 R E M h = h e i g h t 
4 R E M tt=«idth 
5 R E M a $ = » c s s a ? e 

1 0 C L E R R 3 2 3 3 4 
2 0 L E T 5 t a r = 3 2 3 3 5 
3 0 F O R a = s t a r t T O 3 2 5 9 9 
4 - 0 R E R D c o d e 
5 0 P O K E a , c o d e 
6 0 N E X T a 
7 0 D R T R 4 - 2 , 7 5 . , 9 2 . , 5 8 . , 1 7 6 . , 9 2 . . 1 9 0 

, 2 0 3 , 1 1 0 , 3 2 , 8 , 3 5 , 9 4 , 3 5 , 8 6 , 2 5 
, 3 5 , 2 4 , 2 3 9 . , 2 0 3 . , 1 1 8 . , 3 2 . . 1 2 

8 0 D A T f i 3 5 j, 1 2 6 . . 2 0 3 , 1 2 7 , 4 0 , 2 5 0 . . 
1 7 , 6 , 0 , 2 5 . , 2 4 2 2 3 , 2 0 3 . , 1 2 6 . , 4 0 . . 2 4 6 . , 
1 7 , 1 9 , 0 , 2 5 , 2 4 , 2 1 3 , 5 0 . , 1 7 6 

9 0 D R T R 9 2 , 2 0 5 , 7 9 , 1 2 6 , 3 5 , 3 5 , 3 5 
, 1 2 6 , 2 , 2 0 1 , 1 , 8 , 9 1 , 6 2 ^ 1 2 0 , 2 0 5 , 1 2 5 
, 1 2 6 , 3 , 6 2 , 1 2 1 , 2 0 5 , 1 2 5 . , 1 2 6 

1 0 0 D f t T R 3 , 6 2 , 1 0 4 , 2 0 5 , 1 2 5 , 1 2 6 . , 3 
, 6 2 , 1 1 9 , 2 0 5 , 1 2 5 , 1 2 5 , 6 2 , 6 5 , 5 0 , 1 7 6 
, 9 2 , 2 0 5 , 7 9 , 1 2 6 , 3 5 , 9 4 , 3 5 , 8 6 

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

, 1 7 , 5 , 9 1 , 2 3 7 , 1 7 6 , 4 2 , 0 , S I . . 1 7 5 . . 1 2 4 
, 2 2 2 , 1 7 6 , 5 6 , 4 , 1 0 3 , 3 4 - , 0 

1 2 0 D R T R 9 1 , 3 4 , 1 7 5 , ^ 2 , 3 3 , 5 , 9 1 , 2 
2 9 , 1 2 6 , 3 8 , 0 , 1 1 1 , 4 1 , 4 1 , 4 1 . , 1 7 , 0 . . 6 0 
, 2 5 , 6 , 8 , 1 9 7 , 2 3 7 , 7 5 

1 3 0 D R T R 1 , 9 1 , 1 2 6 , 2 2 9 , 1 9 7 , 6 , 8 , 1 
9 7 , 2 3 , 2 4 5 , 2 1 8 , 2 4 9 , 1 2 6 , 4 2 , 3 , 9 1 

1 4 0 D R T R 5 8 , 1 7 6 , 9 2 , 1 3 3 , 5 0 , 1 7 6 , 9 
2 , 1 9 5 , 1 5 , 1 2 7 , 2 3 7 , 7 5 , 2 , 9 1 , 1 9 7 , 2 3 7 
, 7 5 , 1 7 6 , 9 2 , 1 9 7 , 2 0 5 , 2 2 9 , 3 4 , 1 9 3 

1 5 0 D R T R 1 2 , 2 3 7 , 6 7 , 1 7 6 , 9 2 , 1 9 3 , 1 
5 , 2 3 8 . 2 4 1 , 1 9 3 , 1 6 , 2 1 1 , 5 8 , 0 , 9 1 , 3 3 , 
1 7 6 , 9 2 , 1 1 9 , . 3 5 , 1 7 5 , 1 2 6 , 2 2 2 , 1 7 6 

1 6 0 D R T R 5 6 , 3 , 1 1 9 , 2 4 , 8 , 1 2 6 , 2 5 4 , 
0 , 3 2 , 2 , 5 4 - . , 1 7 6 . . 5 3 , 1 9 3 , 2 2 5 . . 1 5 , 1 7 7 . . 
3 5 , 1 9 3 , 1 & , 1 6 8 , 5 8 , 3 , 9 1 , 1 3 5 , 1 3 5 , 1 3 
5 , 1 1 1 , 5 8 , 1 7 6 , 9 2 . , 1 3 3 

1 7 0 D R T f t 5 0 , 0 , 9 1 , 5 0 , 1 7 6 , 9 2 , 5 8 , 1 
, 9 1 , 5 0 , 1 7 7 , 9 2 , 2 2 5 , 3 5 , 5*3 , 4 , 9 1 , 6 1 , 
2 0 0 , 5 0 , 4 , 9 1 , 1 9 5 , 2 0 6 , 1 2 6 

2 0 0 L E T X = 0 : L E T y = 1 0 0 : L E T h = 8 
; L E T v = 4 : L E T a J = " F i n i S h £ d " 

2 1 0 R R N D O M I Z E U S R 3 2 3 9 3 
2 2 0 S T O P 

9 9 9 9 S R U E " l a r g e " L I N E 1 
fcontinued on page 142) 
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Introducing the A B F 

for 

S i n c l a i r Z X 
ABOUT OUR JOYSTICK INTERFACE 
F o l l o w i n g in t h e f o o t s t e p s of o u r e x t r e m e l y 
p o p u l a r or ig ina l i n t e r f a c e , w h i c h has sold 
over 1 , 0 0 0 w o r l d w i d e s ince O c t o b e r last 
yea r , w e have i m p r o v e d its p e r f o r m a n c e . 
The I n t e r f a c e M o d u l e II has b e e n specia l ly 
des igned t o p lug on t o t h e rea r c o n n e c t o r 
of y o u r ZX S p e c t r u m o r 2 X 8 1 a n d a l l o w 
y o u t o c o n n e c t a n y s t a n d a r d Ata r i t y p e 
digi ta l J o y s t i c k s . All of t h e c o m p u t e r ' s 
c o n n e c t i o n s a re d u p l i c a t e d o n a n e x t e n s i o n 
c o n n e c t o r s o t h a t y o u can still use a n y o t h e r 
dev ices i n t e n d e d f o r use w i t h y o u r c o m p u t e r . 
T h e I n t e r f a c e M o d u l e II r e s ides in t h e s a m e 
m e m o r y space as t h e k e y b o a r d , w h i c h re-
ma ins fu l l y f u n c t i o n a l at all t i m e s , t h e r e f o r e 
it wil l n o t i n t e r f e r e w i t h a n y t h i n g else 
c o n n e c t e d . 

When a su i t ab le j o y s t i c k is p lugged i n t o 
' P l aye r 1* s o c k c t its a c t i o n will m i m i c pres-
sing t h e cu r so r keys , u p " 7 " , l e f t " 5 " a n d s o 
o n . T h e f i r ing b u t t o n will s i m u l a t e k e y <p. 
This u n i q u e f e a t u r e g u a r a n t e e s t h e be s t s o f t -
ware s u p p o r t . 
T a k e a l ook at t h e s e l ec t i on o f c o m p a t i b l e 
games w e have l i s ted . More are be ing a d d e d 
all t h e t i m e as a resul t of o u r c o n t a c t w i t h 
t h e va r ious s o f t w a r e c o m p a n i e s . 
A s e c o n d J o y s t i c k m a y be c o n n e c t e d in t h e 
' P l aye r V p o s i t i o n w h i c h s i m u l a t e s in a para-
llel f a s h i o n k e y s T-Y-U-I-P. T h i s will a l l ow 
y o u t o p lay a w h o l e n e w g e n e r a t i o n of t w o 
p layer games . 
An a d d e d a d v a n t a g e o f us ing o u r J o y s t i c k 
I n t e r f a c e is t h a t y o u relieve y o u r k e y b o a r d 
of t h e k e y - t h u m p i n g s t ra in o f g a m e p lay ing 
whi l s t increas ing t h e e n j o y m e n t . 
Using j o y s t i c k c o n t r o l in y o u r o w n p r o g r a m s 
is as easy as r e a d i n g keys . E i g h t d i r e c t i o n s 
a n d Fire are all r ead by s i m p l e BASIC. Wi th 
every o r d e r t h e r e c o m e s a f r e e d e m o n s t r a t i o n 
p r o g r a m called ' V i d e o G r a f f i t i ' p lus a ful l 
set o f i n s t r u c t i o n s . 

FROM: MR/MRS/MISS 

KEY FEATURES 
* Proven cursor key simulation for 

maximum software support 
* Accepts Atari, Competition Pro, Wico, 

Starfighter, Le Stick, etc Joysticks 
* Second Joystick facility 
* Eight directions programmed in simple 

BASIC 
* Rear extension connector for all other 

add-ons 
* Free demo program, 'Video Graffiti* + 

full instructions 

S p e c t r u m 
8 1 

A SELECTION OF COMPATIBLE SOFTWARE 
ZX SPECTRUM 
Abersoft 
Axis 
Campbell Ststcms 
DK Tronics 

ICL 
New Generation 
Software 
Psion 

Silversoft 

ZX81 
Artie 
J.K. Greye 
P.S.S. 

Mazeman 
Labyrinth 
Gulpman 

• 3D Tank £4.95 
Meteroids 

BStar Trail (Man.Dock) 
Escape £4.95 
3D Tunnel £5.95 

* Flight Simulation 
VU-3D 
Ground Attack 

• Cyber Rats £5.95 

Silversoft 
NB 

Galaxians 
3D Monster Maze 
Krazy Kong 
Ghost Hunt 
Maze Drag Race 
Asteroids 

• Available from us. please tick 
* Not suitable for original interface 

ATARI 
CONTROLLERS 

FOR USE WITH OUR INTERFACE 
Module II or VIC 20, Commodore 64, 

Atari VCS, Atari 400, Atari 800 
If you require extra Joysticks for our 
original interface module mark order 

'OLD* Joysticks 
ONLY £7.54 inc VAT + P&P 

ADDRESS 

SEND C.W.O. ONLY TO: A.G.F. HARDWARE, DEPT. YCR 
26 VAN GOGH PLACE, BOGNOR REGIS, WEST SUSSEX P022 9BY 

QTY ITEM ITEM PRICE TOTAL 
INTERFACE MODULE I I 20.95 
JOYSTICK(S) 7.54 
SOFTWARE AS TICKED ON LIST 
SOFTWARE AS TICKED ON LIST 

ZX81 • ZX SPECTRUM • Please tick FINAL TOTAL 
DEALER ENQUIRIES WELCOME EXPORT PRICES ON APPLICA TION 
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(continued from page 140) 
Listing 4. | 

3 4 5 6 
? © » 

10 

t - t r r OIM 
L E T 
L E T 
L E T 
L E T 
L I T Lirr n i_rrr l a Lr.T i s (.trr 

1 4 L E T 
1 3 L E T 
i s L i r r 
1 " ? L T . T l h t 
1 9 Lt'T 
HO LKT 
2 1 L E T 
2 2 LET 
2 3 LET 
2 4 L E T 25 LET 

»_ET i d LtT V»1 

a =1 TO a bit r 7) 
d <7> O l I n 
BjS C - l 
D = 1 e - 1 f » i Gal M-l T»1 
K- t 
L » 1 N^l N«1 O i l 
© = i R«1 
T . l 

N E X T A 

Screen copy of listing 4. 
T * t i ) | « V < O . O ^ O . B < U O R I » N O . 

a h I O » 
x 

d s> 
t b 

LET Y - l 
LET Z= 1 

2-3 LET SO LET 31 ' 35 33 LET D*-34. LET 36 3? 3S LCT 

e b c 4 r 
? j k • 
n 
P 
r s t <j 
v u 

d f U i U dc f in«i d-i U o r i s i r» p r i n t he lp 

NEXT L LETT OEFINE-3 rOR L"1 TO 10: _ » • 2 39 LeT or i f i in«3 4© LET p r i n t » l BO LET hi IP 1 31 LET 52 LET 53 DIM v | i 8 ) 54. FOR h - 1 TO S: NEXT h 55 FOR M=34 TO 35; NEXT SC LET d*n"A" 
- 1 "i j . [1C...7 x Z»1 TO 5; NEXT I 

57 LET 5ft I* OP FOR _ _ BO DIM 3(11 61 OIK f t ? ) " DIM DIM FOR 
62 63 
se S7 86 

31© 

<e..7> b 12) . 0=1 TO 2: NEXT O LPRINT "DEMO BASIC PROGRAM" LPRINT ' ' LLI3T 
L P S I N T 

RANDOMIZE 515 LPRINT ' ' ' 520 COPY 55© LPRINT - ' 

"SCREEN COPY OF A 
USR 3 1 9 0 0 

M R C H I N E C O D E O U H 

MAY BE LOCATED AN AVAILABLE MEMORY" s e e LPRINT •UMERE IN LPRINT ' ' ' 600 FOR a«319QB TO 32210 STEP C CIO FOR b-O TO 7 620 LPRINT TAB b>4.:PCCK <4+b>.: 630 NEXT b: NEXT 3 STOP 9996 CLEAR 31699: LOAO ""CODE : SO TO 1 SAUC "ba»lCv4f5" LINE 9996 SAVE " H f i a b U l " C O M 1 3190B..312 

Listing 3. 
ea i 2®s i s 6a a 13 ea 2 215 17B a i s Bp 79 SIS a15 ea 36 4i a i s ea ea 113 s i s a i s sa 45 4.1 319 D3 79 ?15 s i s ea ae 73 SIS <W 62 4.1 21S 
2 1 S 6 2 79 14 52 2 lb aos e • l i s 35 35 75 02 34. ias 254 lao 40 30 19 19 10 234. 354 12B 40 40 6 19 237 53 0 35 2 29 SIS 
4 O H 4 9 S S 3 aos o 14 53 135 854. 35 15 24C 330 31 195 1 32 53 136 53 21G 175 42 94 39 SB 115 3a IB 3 315 34 5 0 as 34.5 17 1 4 

Listing 5. 
3CO0 3EOX 3CD2 CD«BB2 5CD5 FD35S3I SCOB 3E0V SCOS CDS 115 3cor cDbtsos see I 3R02 5CI3 CD011& 5CE5 PRINT 1 
L U O R C J N O . " 3D47 esac 3D49 ir.m •jl)«e 310055 Q04C 77 5D4F as 5050 10FC SD52 0506 9DS4 SF SOBS 21033B 5D58 77 SOBO 33 5D5R 33 aoBD coo* SOEO 10F9 5D5F 2H4B5C SOB2 23B05C 3D65 l lOSBB 506B 75 SDBQ FGB0 Boee c o 5D6C CBCO 
B O B E r«-e» 0t>70 S b » 5D72 13 5D73 13 5D74 reCO 5D76 38IB S07B 13 BD79 13 

1 3 5 S05 MS 
1 7 « as a I T S 
1 4 3 
5 2 
a is 
1 4 3 52 ?1B 6P 5.-? a i s 33 5 ISO 176 
1« 64 IP 19 91 l i e a 03 s 1 301 05 33 35 303 PS 35 
£ 4 

34 1 
X a i s 143 6a 
2 1 5 
7 5 52 SIS 
4 5 S» 21 = 3a fta 
0 i r s 4 92 a30 
2 5 4 40 
1 9 
2 4 SS 26S 1 5 32 aao 
3 4 5 
3 1 5 
1 9 6 110 33 136 a 39 
1 4 5 
S B 

ass 
2 E 
22 
5 3 
S I S 
40 pa 215 
4« 62 a i s 
5 7 52 216 45 01 33 
16 
1 7 
2 2 4 192 
I S 
1 9 2 
2 5 4 203 174 33 1 a t 5B 43 
218 32 
8 4 303 
1 2 7 3Q3 
9 4 

83 
1 0 7 aa a i s sa 
ea 215 7B 69 a ia 143 53 a i s 78 » 
SS 91 
4 2 Ol 
2 2 4 
2 4 19 96 210 32 n o s i 91 35 t a t 

84 20S 
ft^ 70 
5 2 215 35 <52 a i s 
7 5 
ea a i s 
5 5 5^ 
3 1 5 1 19 3 
2 4 9 
2 
2 5 4 
4 0 
1 9 
254 
24 sa l 6 2 sa 
e 01 
2 4 1 2 1 3 
6 3 S 
1 6 7 2 0 3 
1 2 7 S A 
3 1 5 1 7 
1 2 5 4 0 135 0 

LIT h .Ol 
C A L L S P - A E 

r L D T X V * B 3 I , E » LP d .P i 
C A L L 1 6 0 1 CALL 0D6S Lt> t*. 09 
C A L L 1 6 0 1 r t » *(>. 
LO L9 
L O 
L D 
I N C 
D J N Z 
L D xon 
L O 
L D 
I N C 
I N C ADD 
O J M Z 
L D 
L D 
L D 
L D 
C P 
R E T AMD 
C P 
J R 
I N C 
I N C 
C P JR 
I N C 
I N C 

B . O C 
H L / S O O O 
< M L > - A 

M L 
5 0 4 E 
B . 0 6 
A 
M L . 3 5 0 3 (HL) 
M L 
H L 
A , 0 4 
6 0 5 B 
H L . T B C S B ) 
1 5 C 5 0 ) . M L 

D E . . 3 B B 2 
A . 1 M L > 80 
r 50 ea 7..5DS10 DB DC CO 
Z , 5 D 9 0 
D E 
D E 

3D7A SD7C SD7R BD7F 
S O O B SOB! 5DB4 5D85 SOBS SDBB 
scan BOSS 5D5C 3D6C 5DO0 SD94 5DOS SD97 BDOO 5DQH SDOB 5D9C 5DH0 
sona 5DH5 EORB 5DAB 5DAD SDS0 BOB X SDBa SOB* 5DB6 SOB7 SDBB hobo SDBB 5D6C SOBD SDBr 5DC0 5DC3 5DC4 5DC5 3DC7 3DCR socc 6DCD 
SODl SDD3 5 Cioa 5DD4 5DD5 SOD 6 SDD7 BDDB 
BOOB 5DDD 30DF 3DE© 50E1 SDC2 5DE3 5DE4 SOEI 5DC7 3DC9 SOEB SDEC 6D«?D 
S O E F 5DF1 SDF3 5DF4 
sore SDF7 BDFfl BOFB 3DFD SDFF 5C01 sec t seas 

f e w 3812 13 13 F 560 3B0C IS 13 FC60 
2806 IS 13 1502 16D3 rD33005B 
FE 15 30SR CO 
O S 75 FDCB015E 3BF O FDCB01HE 0515 COO 
21025B 35 7E 
FC01 
2O01 34 33 23 10FS Ol t l 16D1 75 E51F CB6B FS 3E02 COO 115 35 15 D7 SOBBBB 7C 34 D7 23 7E D7 Fl D7 SBBOBC C55C SO 06 23 3E 23 66 19 
a s 1B«7 CB7G aoia 23 7E CB7F 2O03 D7 18F7 E67F 07 
L L O O O O 19 1891 CB7E 25 F 6 111300 IO 1887 

CP JR INT. INC CP OR INC INC CP JR INC INC JR on LD LO CP JR PUSH PUSH HALT 
B T T on RES LD CALL LD LD DEC LD CP Jft 
INC 
INC 
INC DON! POP POP JR LD 
RND ADD PUSH LD CALL LD 
B&T LO LO 
INC 
R3T INC LD RST POP AST LO er r on INC LO 
INC LD ADD 
INC OP BIT OR 
INC LD BIT OR RST 
OR RND RST LO ADO JR BIT 
JR LD ADO 
JR 

40 Z.5O90 06 or 50 Z .5000 Dfc OE 60 Z.3DVO 0 t OE TSO90 5D62 (5O001 ,.DK 
N , ( D E I 
16 NZ,5DBF HL OE 
6.. I TV 4-01) Z.. 3D9B а, (iv t a i j 
0^04 ©,06 
M L . . S B 0 2 
H L A . (HL1 01 NZ.50B7 (HL) HL HL 5DB0 
DC HL 5POO A,1HL1 IF A . 60 «F 
R . 02 IOOI A . 16 
10 HL,<5600> P.. (ML) (HL! 
10 ML R , (HL > l6 
H L 
10 HL.. (SC601 3 . (ML) Ni.SDE7 HL e,(ml) ML D.(HL) HL , OE HL e o f t б,(ML) N±,5DFD HL A.(ML) 7 .A H t , S D F 4 IO 5DE6 
7 F IB DC.OOOO HL .DE soee T, (ML) Z.5DF7 DC.0013 ML .DC 5DSE 

p i m i i i H i m m i i m m m m m m i i i i m i i H 

H & H 
SOFTWARE 

For the BBC Computer 

s= 
1= 

No prizes for guess ing w h o 
the race is be tween in 
SHAPE and RACE. £5.50 

EARLY S E R I E S - O N E , TWO & 
THREE. Educational games for 
young readers . £6.50 

T E S S . Do you w a n t a completely 
different type of program? TESS is 
for you. £8.50 

3 3 —• 

1 

3 rz 

2 
S 
1 3 

A L P H A B E T A , our w o r d p r o c e s s i n g p a c k a g e , n o w h a s extra faci l t ies inc luding print e m p h a i s a n d 
underl ining, it's c o m p a t i b l e wi th m o s t popular printers a n d there ' s a price reduct ion . 

£ 1 4 . 5 0 for t a p e a n d £.'16.00 for d i s c vers ion . 

For further details of all our programs please send s.a.e. 

Prices include cased cassette, instructions, postage, etc. 
Please send orders and cheques/PO/Transcash (No. 61 413 1707) to: 

H & H S O F T W A R E , D e p t . A , 53 H o l l o w a y , R u n c o r n , C h e s h i r e . 
nHlllMllHlUUIMiMlMlWHM^ 
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IHE IDEAL HOME 
FOR YOUR 

HOMEXOMPU1ER 
T h e Sys tem Care Desk - made specially for 

h o m e computer systems. Designed as a neat, 
smart piece of furniture for your home. 

£49-95 

• Supplied as a flat-pack. Easily 
assembled. Full instructions 
provided. 
• Smart teak effect finish. 
• All cables can be neatly and 
safely 'hidden.' 
• Economically designed. 
Sliding shelf positions the 
keyboard at the right distance from 
the screen to suit you. Slides away 
after use. Saves space. 

MWIATURE 
M A S T E R S * ! . 

• Easi-glide castors allow you to 
move your computer installation 
where you want it. 
• Houses computer, disk drive / 
cassette recorder and monitor, with 
ample space for tapes, books etc. 
Overall height - 0.83m. 
Computer shelf height - 0.70m. 
Width - 0.70m. 
Depth (with shelf closed) - 0.38m. 

Exhibi ted at the P.C.W. Show 
a n d the Northern Computer Fair 

And now including design features based on our discussions with home 
computer users. Send for yours TODAY. 

• (ill 

NOW A V A I L A B L E T O Y O U 
B Y M A I L O R D E R D I R E C T 
F R O M T H E S U P P L I E R . 
Micro Aids. 2 Boston Close. 
Culcheth. Warrington. WA31BR 

••••• *** *•• ..... ••• 
....... •••*•** ..... 

M* 
•a 
.. ... • •• ... 

»• *•• ... M* 

NOW A V A I L A B L E T O Y O U 
B Y M A I L O R D E R D I R E C T 
F R O M T H E S U P P L I E R . 
Micro Aids. 2 Boston Close. 
Culcheth. Warrington. WA31BR 

«*•«••• ...... 
«•• ... .. 
-•• Hi ** 

it* «*« M 
.....a. >>.... 

At home with yourc 

... a. • 
• »»•«• JJJ*«J 

III* 

II! <••»«••* 

omputer. 

NOW A V A I L A B L E T O Y O U 
B Y M A I L O R D E R D I R E C T 
F R O M T H E S U P P L I E R . 
Micro Aids. 2 Boston Close. 
Culcheth. Warrington. WA31BR 

ORDER BY FREEPOST - send the coupon or order in writing along with your cheque or postal order in an envelope 
- no stamp needed. Please allow up to 28 days for delivery. And there's a 14-day money back option, in the event 
that you're not fully satisfied with your purchases. 

Hi 

P r o v i d e s y o u wi th j u s * o n ® 
iSpmalns.nputforupto 
lour 6 amp «ffl* output* to a 

total loading of 13 amp 
T S y Sale Fully insulated 

FREE 
A p a c k o f c a b l e 
t i d i e s w i t h e v e r y 
d e s k o r d e r e d . 
T o e n s u r e s a f e 
o p e r a t i o n a n d 
i m p r o v e 
a p p e a r a n c e . 

I — 

To: Micro Aids, FREEPOST, 2 Boston Close, 
Culcheth, Warrington, WA3 1BR 

QTY ITEM 

System Care Desk. 

4-Way Master Plug -

ITEM PRICE 

__ £49.95 — 

_ £8.95 

O R D E R 
TOTAL 

n 

Post / Pkg £4.95 
! enclose a cheque/postal* order payable to Micro Aids for £ 
' P l e a s e d e l e t e a s a p p l i c a b l e 

Signature 
PLEASE PRINT 
Name: Mr/Mrs/Miss: 

Address -
Tel: 

F R E E P O S T - n o s t a m p n e e d e d , P r i c e s a p p l y l o U . K o n l y . E x p o r t p r i c e s o n a p p l i c a t i o n , j 



• j 4 

PLEASE SEND ME @£ 
PLEASE SEND ME @E 
PLEASE SEND ME @£ 

PLEASE ADD ON SOP FOR PIP 
I ENCLOSE CHEQUE/P.O. PAYABLE TO dk tronics 
TOTAb OR DEBIT MY ACCESS/BARCLAYCARD 
n a m e E m 

ADDRESS 

SIGNATURE 

3 D T A N X £ 4 . 9 5 This a totally new and unique game, never bef 
have such graphics been seen on the Spectrum Prt your wits agai 
the enemy Tanx. This is a full feature game wi th fantastic 3D balis 
W e believe that this game has no equal. Fantastic sounds and coJ 
C E N T I P E D E £ 4 . 9 5 One of the most addictive games tor the 
Spectrum. The centipede increases in length as the spider become 
increasing menance. As you shoot off the segments, the centiped 
spilts up and moves at accelerated speed up. down, left, right. Fu 
sound effects and colour. 
D I C T A T O R £ 4 . 9 5 Wil l you be able to manipulate the squabblin 
population, stay in favour w i th the powerful secret policy and m 
the right decisions to keep control of your volatile subjects? A CO; 
and entertaining simulation adventure featuring easy operation z 
excellent use of graphics, colour, and sound effects. 
Z X E D ( T O O L K I T ) £ 6 . 9 5 Zxed is a powerful editor for use on tf 
16K or 48K Specuum, intended for use by the serious basic 
programmer, and offers several useful and time-saving features. 
Features provided are as follows: ALTER, BYTES, COPY, DELETE, 
HELP, LINE, MOVE, RENUMBER, AUTOUNE. RENUMBERER, and 
VERIFY. These wi l l help you during all stages of program 
development. 



> S P A W N O F E V I L £ 4 . 9 S Deep into the galactic void, hosts of 
en spawn go through a complex multi-stage breeding cycle. Your 
; is to seek out and smash the cycle to eliminate the spawn before 

res to full 3ttack potential. This is the most spectacular 3D soace 
ever written for this I6K Spectrum. 
E O R O I D S € 4 . 9 5 The best Spectrum version of this popular 
! game. Three meteor types which increase and decrease in 

ency. The meteros shatter into many fragments and the 
?ruts even splatter. Ship drift and decelerate, space walk, and evil 

i ship. This game also contains two character sets. 
I O U N D F X £ 4 . 9 5 Released by popular demand, this is the program 
PK was used to create most of the sound effects featured in our 

f. It enables you to create an infinitely variable amount of 
chine code sounds, and use them in your o w n basic programs, 

i the beginner can use this program to create fantastic sounds for 
Is Dwn programs. 

A S S E M B L E R £ 4 . 9 5 This is a fast machine code disassembler for 
p i n the 48K and 16K Spectrum. It gives full colour output to the 
r*en, grouping together similar instructions in the same colour, IE: all 
p i n g instructions are green You have options for output into the 
r ? f n or printer, this output be in decimal or hex 

JIT M A C H I N E £ 4 . 9 5 A n excellent new program from d'k 
s, w i th such features as: nudge, hold, gamble. Superb use of 

; and colour; just like the real thing, and just as addictive I 

CREDIT CARD SALES LINE (0799) 22359/26350 (24 hrs). 
Q U O T I N G Y O U R A C C E S S O R B A R C I A Y C A R D N U M B E R d ' k t r o n i c s , 

U n i t 2 , S h i r e h i l l l n d . E s t . , S a f f r o n W a l d e n , E s s e x . C B 1 1 3 A Q . 

d'k tronics Software is also available from Boots, W H Smithsand all g o o d Software outlets. 



Invading your space 
NOW! 

anSg**- B u t l & V o r 
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B n f t w a r B f o r t h e . . stores as Boots. Menkes M | M r a n g e o f s o f t w a r e rar , n c 1 u d l n g vat and perpotuol C u a n d a l l f i n e s o f t se i le rs 

Z X S p e c t r u m . g u a r a n t y ; 16K or 4SK SjMKtrum. throughout Britain. 
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Everyone needs Space to Play 
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Arcade Style Games for 

....CLIMB THE PYRAMID.BUT 

BEWARE,KONG IS OUT TO GET YOU.... 

kwmjs hnnc 
D E F E N D T I 
I M P E R I A L FOl 

War -v*\ SET 

w 
In any other time or 
galaxy, the dust ball 
world called Tai would 
have been quite 
unimportant. TIMES 
CHANGE.... Now it is the 
last remaining out post 
between the advancing 
Imperial Fleet and the 
main planets of the 
Dorfian system Unless 
the Imperial Forces can 
be held off until the 
Republican battle fleet 
arrives, an entire civiliz 
ation will be betrayed.... 
You have been chosen 
to defend Tai, the 
Galactic future 
depends on you.... 

ZX81 16K £ ' 

_RACE THROUGH THE MAZE 
AVOID THE TRAPS IP YOU CAN., 

jr. '̂-t-',: . _ . 

£ 

Maze D e a t h 
Race 
Drive through a giant 
maze, 9 times the size 
of the screen, picking 
up points as you g o -
but watch out for the 
the other cars, rocks 
oil and ice. Superb 
machine code game. 
Highly recomended. 
SPECTRUM 48K £4-95 
ZX8116K £3-95 

Krazy Kong 
All machine code 
version of the popular 
arcade game.This 
program has all the 
features of the original 
and is every bit as fast. 
3 different screens 
make it difficult to 
beat. 
ZX8116K £3-95 

A^i'J 



the ZX8116K and Spectrum 

Ghost Hunt M C o d e r 
Gobble your way 
through a maze-
Ghosts, power pills etc. 
All machine code. 
Super fast action. 
SPECTRUM 16-48k £4-95 
ZX8116K £3-95 

Quite simply the most 
flexible integer compiler 
available today for 
either the 16K ZX81 
or the Spectrum 16K/ 
48K. M Coder will 
translate 95°/ of all non-
string basic. The ZX81 
version is just over 2K, 
The Spectrum version 
just over 3K. 
Simply load M Coder, 
load your basic 
program or type one, 
use a print USR comm-
and watch your 
program being com-
piled into super fast 
machine code. 

SPECTRUM 16K-48K £8-95 
ZX81 16K £7-95 

Hopper 
Can you help Fergy 
and his friends get 
across the 4 lane high 
way and back to the 
lilly pond? Includes 
crocodiles, logs, varying 
speed traffic etc. 

ZX8116K £3-95 

PERSONAL SOFTWARE SERVICES 
SEND CHEQUE OR PO TO 

PSS 452 STONEY STANTON ROAD 
C O V E N T R Y CV6 5DG 

Available from all good 
Computer Stores 
or by Mail Order 



• 
S S S 5 V 

v v ^ T Outstanding Features 
Self centreing stick 
Super strong nylon and steel construction 
A total of 8 directions plus 2 large fire buttons (for .left or 
right handed operation) 
Arcade proven moulded leaf switches ensure incredible 
reliability 
Complete with boxed interface on Spectrum models 
A wide range of Joystick compatible software readily 
available from W H Smith and leading computer shops or 
direct from us 

\ wish to order Item Amount 

Hardware 
O Spectrum Joystick 
• VIC 20 Joystick 
O Atari 400'800 Joystick 

(a £25.00 
(d £16.50 
(a £16 50 

Software 
0 Slippery Sid 
• Cyber Rats 
• Night Fine 
0 3D Tunnel 
• Gulpman 
• Time Gate 
O Mcteroids 
CI Spooky Man 
C Galaxians 

16 K Spectrum Silversof t 
16 '48K Spectrum Silversoft 
16M8K Spectrum Hewson Cons. 
16 48< Spectrum New Gen 
16K Spectrum Campbel 1 Systems 
48K Spectrum Quickstlva 
16K Spectrum Softek 
16K Spectrum Abbcx 
)6K Spectrum Artie 

^ £5 95 
(« £S.9S 
<fl £5.95 
^ £5 95 
(a £S.95 
(a £6.95 
@ £4 95 
(a £4 95 
@ £5.95 

Please tick appropriate boxes o^,. a, p, rL,„~ 
Please add £ L00 P&P on hardware & P a t k 3 g C 

Software post FREE Total (VAT inclusive) 

Please tick appropriate boxes o^,. a, p, rL,„~ 
Please add £ L00 P&P on hardware & P a t k 3 g C 

Software post FREE Total (VAT inclusive) 

Chequevpostal orders shou'd be made payable to Kempston (Micro) Electronics Ltd 
For Access/Barclaycard please give your card number and signature 

Card No 1 1 1 | i 1 L 

Signature 

Addre« 

J I L J I I I I 

Please post to Kemps ton (Micro) Electronics, Dept 
180a Bedford Road, Kempston. Bedford. MK42 8BL 

SOLE UK DISTRIBUTOR 

K e m p s r o n 
M I C R O " E L E C T R O N I C S 

•vA 



B A S I C D I C T I O N A R Y 
This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 

used in popular machines, enabling you to work out your own machine's equivalent. A useful 
complement to our recent series on Basic dialect translation. 

B A S I C D I C T I O N A R Y 

u 

@ (at) Used as an abbreviation for AT. On 
some computers 

<shift> @ 
will freeze execution until another key is 
pressed. 

(hash) Used as a flag to indicate 
double precision variables. The BBC 
Micro uses the hash sign to indicate an 
immediate operation in assembler. This 
sign is also used with the meaning 
"number " when referring to peripherals. 

CLOAD * 1 
will load from peripheral device number 
1. Also used to represent "not equal to", 
(dollar) An ANSI standard symbol 
indicating string variable. It is often used 
to indicate string functions also. 

! (exclamation mark) Used as a flag to 
indicate single precision variables. Its use 
is usually optional as variables default to 
single precision. Some interpreters use 
the exclamation mark as an abbreviation 
for Remark. 

% (per cent) A flag used to indicate 

$ 

integer variables. It is also used in 
connection with a Print Using statement 
to indicate the output is unprintable. 

? (question) A common abbreviation for 
P R I N T . 

I (back slash) An operator used to allow 
multiple statements on a single line. It is 
also used as an erase indicator when 
correcting typing errors, 

* (asterisk) An alternative for the multipli-
cation operator. It is also used on some 
computers as the logical A N D operator. 
The BBC Micro uses it to express the 
binary multiplication of integers and 
reals. 

** (double asterisk) An alternative for the 
exponentiation operator, 
(circumflcx) An exponentiation operator 

+ (plus) T h e arithmetical addition 
operator. Some computers use this 
symbol in place of the logical OR so care 
must be exercised with such statements as 
" I F (A=0) + (B = 0)" which will be 
satisfied if either A or B is equal to 0. 

B A S ' C DICTION 
This symbol is also used to indicate 
concatenation of strings. 

— (minus) The arithmetic subtraction 
operator, also used as a negation 
operator. 

I (slash) The ANSI standard division 
operator. 

& (ampersand) Widely used as a suffix to 
indicate hexadecimal numerals. 

/ v (tilde) Used on the BBC Micro at the 
start of a print field indicating that the 
item is to be printed in hexadecimal. 

I (pound) Not usually available, but when it 
occurs it often replaces the $ and is used 
in the same way. 

J (down arrow) Represents a line feed. 
— (right arrow) Moves cursor right. 
— (left arrow) Moves cursor left. Also 

known as "Back arrow". 
< shift > -

Deletes the current line on some 
machines. 

n (pi) A function which returns the value of 
PI. 

T A S W O R D T H E W O R D P R O C E S S O R 

'Very good value and great fun to use. " 
'Unreservedly recommended." 

Popular Computing Weekly 19 8 8 2 - Z X 8 1 Tasword 

Now your Spectrum becomes a word processor with 
TASWORD. AH the features of the ZX81 Tasword plus many 
extras. Designed to fully utilise the capacity and capabilities of 
your 48K Spectrum. More than 6K of machine code, a Basic 
program, and a manual, to give you a usable and powerful 
package. 

Use TASWORD to produce your letters, essays, papers , 
records, lists, and for almost any task that requires the written 
word. 

Whether you have serious applications or simply want to 
learn about word processing, TASWORD makes it easy and 
enjoyable. 

TASWORD TUTOR 
"an eloquent demonstration of Tasword's uses" 
We send you a manual and a cassette. The casset te contains 
TASWORD and TASWORD TUTOR. This teaches you word 
processing using TASWORD. 

£7.95 fully inclusive mail order price. 

£1 DEMONSTRATION CASSETTE 
See for yourself what TASWORD can do. Send just C1 for a 
demonstrat ion cassette. This cassette contains the TASWORD 
program (with some facilities inhibited) and a text file which 
describes and demonst ra tes the performance and features of 
TASWORD. A voucher is included which gives you 50p off the 
price of Tasword. 

T A S M A N S O F T W A R E 
D e p t . YC 

17 HARTLEY CRESCENT LEEDS LS6 2LL 

ZX81 TASWORD 
Tasword for the ZX81 (16K) is still available at £650. No 
demonstrat ion casset te available but send 50p (refundable 
against your subsequent purchase of ZX81 Tasword} for a 
copy of the manual . 
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TOWER 
OF 
BABE 

Computers do not share 
a common tongue, 
because some languages 
must be task-specif ic. 
John Dawson traces 
their development. 

HAVING TRACED some of the history of 
software from the first faltering machine-code 
steps in Manchester and Cambridge through 
the development of Fortran and Forth, this 
month we look at how information may be 
regarded as an asset to be examined and 
manipulated in many ways, rather than as data 
simply to be fed through a program in order to 
achieve a pre-ordained printout. 

L a n g u a g e t r e e 
First, look at figure 1 and you will see the 

rough historical order in which high-level 
languages arose and how the "original" high-
level languages have bred their offspring. 
There are hundreds of computer languages 
and figure 1 shows only a very few of the more 
common. Fortran was written for solving 
scientific problems while Cobol — Common 
Business-Oriented Language — was com-
missioned by the Department of Defense in 
the United States for general "commercial" 
use. Between them, these two languages are 
probably used in the great majority of the 
world's professional computing applications. 

How can that be so? There are more 
sophisticated languages available that arc 
easier for the programmer to use and software 
development has moved on considerably from 
the late 1950s when they were first made 
available commercially. Many professional 
computing personnel still use Cobol as the 
language of choice on new hardware. Why? 
The answer is simple — Cobol and Fortran 
work, they arc well-understood and that makes 
the task of developing a program or a suite of 
programs far easier than it would be if an 
u n t r i e d l a n g u a g e was i n t r o d u c e d . 
Additionally, there are large numbers of sub-
routines and larger segments of programs that 
can be incorporated into a new piecc of 
software. 

The person who taught me anaesthetics said 
that "a crisis is no time to use a new technique 
that is unfamiliar. Stick to something ordinary 
that you understand well". Most software 
development turns into a crisis at some stage. 

At the same time there is no doubt that 
Fortran is a pretty revolting language to use. 

" S t r u c t u r e d " p r o g r a m m i n g is near ly 
impossible using Fortran and one of the major 
advances in the development of programming 
languages has been the gradual acceptance of 
the idea that structure makes programs easier 
to read, hence less prone to error, and, most 
important, allowing the programmer a less 
constrained expression of the steps to the 
solution of the problem. A program built out 
of a number of modules will be comparatively 
easy to debug and can be produced by a team 
of programmers working to some common 
standards. 

Easy d e b u g g i n g 
Modules can be built very easily so that 

there is a single entry point and a single exit. 
Once again debugging becomes far easier. 
Forth allows program development by writing 
and testing the action of discrete words — 
modularity carried to a useful and logical 
conclusion. The Goto instruction, a natural 
development of the first machine-code 

programs which would go to one instruction 
or another depending on the result of a test, 
permits crossed lines of flow in a program, 
several entry points into a block of code and 
many exits. The Goto or Jump instruction is 
intuitively attractive and potentially highly 
confusing. 

Many modern languages have no Goto 
ins t ruc t ions relying instead on loops 
controlled by Do — Until or Repeat — While 
operations to create structure in the program. 

Computer languages can be classified in a 
number of ways. There are fine differences 
between some versions of a language and, like 
human speech, there are the identifiable 
characteristics that allow some languages to be 
grouped into families. After the loose 
"commercial" versus "scientific" distinction 
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epitomised by Fortran and Cobol, there is a 
split between interactive and batch-processing 
languages. An interactive computer language 
provides facilities that allow the programmer 
to make changes in the program almost as it is 
executing. The ordinary interpreted Basic 
supplied with almost every microcomputer is 
an interactive language. A batch-processing 
language makes no provision for the operator 
to modify the program at the computer. 

I remember going to a hut behind 
University College in the late 1960s, sitting at 
a large card punch to produce a set of cards 
holding a Fortran program and then handing 
the cards across a counter in the computer 
department. The cards also made splendidly 
original party invitations with a small line of 
type at the top and coded holes all over the rest 
of the card. However, it was 24 hours later 
before I was able to return to collect the results 
of my program execution. 

Fortran has now been implemented, that is 
installed and made to work on a number of 
microcomputers and has become more 
interactive. It is still a compiled language, 
which means that you must first write the 
sourcc code, then compile that to object code 
— machine-code instructions that will execute 
on your machine — and finally you can run the 
objcct code to carry out the operations you 
wish. If an error occurs you must load ihe 
source code back into your computer, find and 
correct the error and start the process all over 
again. 

F u n c t i o n a l l a n g u a g e s 
Lisp and Prolog are examples of a group of 

computer languages which arc known as 
functional languages. The other languages 
shown in figure 1 are "imperative" languages. 
A program written in an imperative language 
is composed of a series of statements which are 
obeyed by the computer. Certainly the 
machine may choose one of two or more 
conditional branches from time to time but the 
program is carefully prepared to rake account 
of those possibilities. In other words, the 
programmer must describe quite precisely 
how a result is to be computed, rather than 
concentrating on the result itself. Functional 
languages work fundamentally by evluating a 
function and the general form of a program is: 

Results = Function {input values) 
For example, a question in Prolog is a 
program. At a very simple level a Prolog 
programmer might write: 
Which (x x sex Male and x illness Glandular 
Fever! 
which might produce this on the screen of the 
computer: 

Answer is (Bertram Leadston) 
Answer is (John Salmon) 
Answer is (Nigel Mudthorpe) 
No (more) answers 

if the information had been entered, probably 
among a lot of other data, under the headings 
of "name", "sex" and "illness". In relation to 
the general form of the program. 'Which' is 
the function to be carried out and the items in 
the brackets are the input values. 

Snobol is an example of a Markov language: 
that is a language in which the basic operation 
is to look for a pattern, substitute something in 
its place and choose the next statement to be 
carried out on the basis of the match between 

Figure J. The language tree. 

1936 Alan Turing publishes concepts 
of 'computable numbers' 

1946 Manchester preliminary analysis 
for machine code design 

1948 Manchester machine runs a 
stored program 

(Autocode) 

1956 IPL FORTRAN 
1 

1958 LISP COBOL 

1960 AL GOL 
(Assemblers) 

SNOBOL 

1965 BA SIC 

1969 FOf ITH 

1970 PASCAL 

1972 Smalltalk 
72 PROLOG 

1975 CP/M Microsoft 
BASIC BCPL 

1979 At 3A CO VIAL 

UNIX STOIC, 
other 

PS and 
TILs 

1980 LOGO 

the two patterns. A Markov statement is said 
to be a random process in which the 
probability of a transition to a new state 
depends only on the currcnt state, D W 
Barron says in An Introduction to the Study of 
Programming Iauguages that it is arguable that 
all algorithms — the sequence of operations 
necessary to solve a problem — can be reduced 
ultimately to Markov statements. Snobol 4 is a 
versatile string-processing language which can 
be used for text manipulation. You could, for 
example, look for a match in Snobol by typing 
the following statements: 
STRING "John Dawson" : 
S (PRINTOUT) F 
(TRYAGAIN) 

D a t a p r o t e c t i o n 
If the words "John Dawson" appear in the 

characters which make up String — a 
Successful match — the program will branch 
to the label Printout. If the match Fails — F — 
then control will pass to the section of the 
program labelled Tryagain. There are many 
orhcr sophisticated search and manipulation 
instructions in this language and Snobol may 
be one of the computer languages which could 
be used in computer applications that 
particularly worried the Lindop Committee 
on Data Protection because of the possibility 
of free text retrieval from very large computer 
files held about individuals. 

The fourth loose distinction between types 
of computer languages differentiates between 
ordinary programs such as Basic and Pascal, 
and real-time computer languages for con-
trolling a process as it occurs. 

The hallmark of a real-time language is its 
ability to respond to external interruptions as 
peripheral devices generate information that 
must be taken into consideration by the 
program. 

Because "bit-twiddling" and interrupt 
handling are difficult to achieve at a high level, 
most real-time languages tend :o work in an 
intimate relationship with the machine's oper-
ating system. Forth, Stoic and the other 
Threaded Interpretative Languages arc able to 
drop directly into low-level, and hence fast and 
finely controllable, assembly language which 
indicates that it should be simpler to try to 
create a real-time program in Forth than in 
Basic, Pascal or Fortran. 

An aircraft simulator is a good example of an 
application that may require real-time 
computing, taking in the responses made by 
the pilot through the cockpit controls, 
processing that information, and then 
changing the attitude, speed and other 
simulator outputs to match the real aircraft's 
characteristics. 

S i e v e race 
After all the esoteric discussion about which 

language suits which purpose best there are 
some simple stark facts based on the results of a 
January 1983 survey in which the same program 
was run on a large number of different machines 
using different languages on different machines. 

The program was a standard version of the 
Sieve of F.rastothenes which finds all the 
prime numbers between 3 and 16,381. The 
world's fastest computer, the Cray 1, vied 
with an IBM 3033 for the shortest time using 
Fortran — 0.110 seconds —and IBM assembly 
language — 0.0078 seconds — respectively. 

Various microcomputers competed for the 
slowest time which was finally achieved by a 
Xerox 820 operating under CP/M and 
programmed in RMCobol. This combination 
took 5740 seconds to complete the same task 
— a difference of approximately 700,000 times 
in the speed of execution. Remember that the 
performance of a machine on a single program 
may say very little about the utility of the 
machine and language combination for your 
particular purposes. 

However, that said, the fascinating statistic 
that I found in the listing of performance 
figures was for the Apple II computer pro-
grammed in Fortran. One version of Fortran 
running on the original 6502 central processor 
unit took 333 seconds to find all the expected 
prime numbers. 

A second version of Fortran which operated 
under CP/M using a plug-in Microsoft card 
took only 34 seconds, about one tenth of the 
time. That difference cannot be explained by 
variation in the clock rates allowing one 
processor to run faster than another, nor can 
the physical construction of the machine play 
any significant part. The only possible 
explanation is that the version of Fortran 
running under CP/M is vastly more efficient 
than the other for this purpose a better 
implementation of the language. 

YOUR COMPUTER. MAY 1 983 1 53 



WINDOW ON ANOTHER WORLD 

Cruise through the deepest reaches of space in a life and death 
struggle to decide the fate of the galaxy Match wits with mighty 
mages in the final battle for supremacy of the planet Xarg, Test your 
driving skills on the tracks at Monte Carlo and Monza. Or just relax 
on a Sunday afternoon with a round or two at your local golf 
course. 

Salamander Software offers a wide range of games for the Dragon 
32, Oric-1, BBC Mode! B and Tandy 32k microcomputers. 
Whatever your age, whatever your taste, Salamander Software has 
the program for you! See us at the Midland Computer Fair, 
Birmingham. April 28-30. 

"Why can't all software come up to 
this standard?" 

— Computer & Video Games. 

DRAGON 32 & TANDY 32K: 
Dragon Trek £9.95. Wizard 
War £7.95. Golf £7.95. Grand 
Prix £7.95p. Vulcan Noughts & 
Crosses £7.95. Games Com-
pendium D1 £7.95. 

BBC MODEL B: 
Dragon Rider £7.95. Tanks! 
£7.95. Games Compendium 
B1 £6.95. Games Com-
pendium B3 £6.95. EDG 
Graphics Package £24.95, 

ORIC-1: Trek £9.95. Games Compendium 01 £7.95 

PLEASE ADD 50p P&P TO ALL ORDERS. 

Cheques or postal orders payable to: — 
SALAMANDER SOFTWARE, Dept B, 27 Ditchling Rise, 

Brighton, East Sussex. BN1 4QL. Tel: 0273 771942. 

Programmers wanted: good royalties paid! 

N 

I 

i 

mm oman ware 
T 

i 
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from SPECTRUM 
BBC 

Now from SPECTRUM the out-
standing BBC 'B ' machine plus, Disk 
Drives & sof tware see ad. opposi te 
for details. 

A T A R I 8 0 0 
This p roven a n d t es ted micro is now 
U P G R A D E D T O 4 8 K RAM and there's 
no increase In pr ice e i therwh ich must, 
make it a b o u t t he best va lue a r o u n d . 
See our ad. for further details. 

V I S C O U N T 
D I S K D R I V E S 

Coming soon! a fabulous new range of 
Disk Drives specially selected by 
SPECTRUM from under £200 too' suit-
able for most micros inc. LYNX. COL. 
GENIE. DRAGON etc Ask your local 
SPECTRUM dealer lor further details. 

N E W S P E C T R U M 
M E M B E R S 

Check our address page! - there are 
many new SPECTRUM dealers 
Ihroughout the UK so there's a good 
chance there'll be a SPECTRUM 
centre near you. 

I N T R O D U C I N G 
S P E C T R U M FACTS! 
Next to many of our offers.you'll find a few 
lines tagged SPECTRUM FACTS. We pride 
ourselves on providing you, the customer, 
with a genuine service as well as s u p e r 
LOW prices, and we want you to know 
that when you buy from a SPECTRUM 
dealer, you'll get exactly the right micro 
for your needs. SO LOOK OUT FOR 
YOUR SPECTRUM FACTS! 

A F T E R S A L E S C A R E 
S P E C T R U M s e r v i c e c e n t r e s w i l l o n s u r e t h a i 
s h o u l d y o u r m a c h i n e ' g o d o w n ' w e w i l l g e t it 
r u n n i n g a g a i n a s q u i c k l y a s p o s s i b l e . W e 
a l s o o f f e r e x t e n d e d w a r r a n t i e s a t r e a s o n -
a b l e p r i c e s t o o ' a s k y o u r S P E C T R U M 
H O M E C O M P U T E R C E N T R E for full de ta i l s . 

C O M P U T E R D E A L E R S 
(or p r o s p e c t i v e C o m p u t e r d e a l e r s ! ! If y o u 
w o u l d l i k e t o k n o w m o r e a b o u t b e c o m i n g a 
S P E C T R U M A P P O I N T E D D E A L E R o n a n 
e x c l u s i v e a r e a b a s i s , p l e a s e w r i t e t o M I K E 
S T E R N , S p « c t r u m ( U K ) L t d . , B u r r o w f i o l d , 
W e l w y n G a r d o n C i t y , H e r t s . 

N o w f r o m y o u r loca l S p e c t r u m d e a l e r 
t h e f a m o u s 

Model 'B 
MICRO 

/ 
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v e s , t h i s t o p s e l l i n g M i c r o s y s t e m is n o w 
a v a i l a b l e t r o m y o u r l o c a l S P E C T R U M d e a l e r 
t h e B B C M o d e l ' B " o f f e r i n g 3 2 K R A M p l u s a 

f u l l b a c k - u p o l p e r i p h e r a l s A s o f t w a r e t o o ! 
I t 's a n I n f i n i t e l y e x p a n d a b l e m a c h i n e , i d e a l 
f o r t h e h o m e o r b u s i n e s s a n d is a l r e a d y 

w i d e l y u s e d fo r e d u c a t i o n a l p u r p o s e s I n 
s c h o o l s - s o t h e c h a n c e s a r e y o u r c h i l d r e n 

m a y a l r e a d y b e w e l l f a m i l i a r w i t h I t s 
o p e r a t i o n , w h i c h m u s t m a k e it t h e i d e a l 

c h o i c e (o r t h e h o m o t o o ! S o It y o u ' r e 
t h i n k i n g o l b u y i n g a m i c r o y o u must t a k e a 

l o o k a t t h e B B C a t y o u r l o c a l 
S P E C T R U M d e a l e r N O W ! - b u l j u s t o n e 
w o r d of w a r n i n g , i n i t i a l l y s t o c k s w i l l b e 
l i m i t e d a n d d e m a n d I s b o u n d t o b e 
g r e a t , s o p l e a s e p h o n e t o c h e c k t h e 
s t o c k p o s i t i o n b e f o r e m a k i n g a j o u r n e y . 

B B C ' 8 ' w i t h D i s k I n t e r f a c e 

£470.50 
B B C D i s k I n t e r f a c o K i t 

£95.00 
B B C S i n g l e Dimk D r i v e 1 0 0 K 

£265.00 
B B C D U B ! D i s k D r i v e BOOK 

£ 8 0 3 . 8 5 
B B C T a p e R e c o r d e r 

£ 2 9 . 9 0 
B B C A c o r n S o f t w a r e C a s s e t t e 

b a s e d f r o m 

£9.95 . 
B B C D i s k b a s e d s o f t w a r e 

£11.50 

Spectrum 10W Price 

£399 
B B C P e r i p h e r a l s S s o f l w a ' e in short Supply - P l e a s e t e l e p h o n e b e f o r e m a k i n g a j o u r n e y 

M I C R O 
P R O F E S S O R 

Bill 
— • 

A n o l h e r s u p e r n e w 
m a c h i n e f r o m t h e o a s t 
I h e s u p e r b M I C R O 
P R O F E S S O R M P F - 1 1 . 
A n e x t r e m e l y v e r s a t i l e 
p e r s o n a l c o m p u t e r w i t h 
A p p l e c o m p a t a b i l i t y 6 4 K 
R A M & 1 6 K R O M ( i n c -
l u d e s 1 2 K for B A S I C ) 6 
C o l o u r s & f u l l s o u n d a n d 
c a n r u n o n m o s t e x i s t i n g 
A p p l e s o f t w a r e . F o r 
H o m e , B u s i n e s s , 
E d u c a t i o n o r G a m e s u s e 

it 's u n b e a t a b l e v a l u e ! 
S o if y o u ' v e a l w a y s w a n t e d 
a n A p p l e b u t c o u l d n ' t 
a f f o r d o n e t a k e a l o o k a t 
t h e M I C R O P R O F E S S O R 
a t S P E C T R U M N O W ! it 's 
I n c r e d i b l e v a l u e f o r 
m o n e y . 

Spectrum 
LOW 
Price Inc. VAT 

O p t i o n a l full s i z e 5 5 k e y , k e y b o a r d £ 3 6 . 2 5 
J o y s t i c k s £ 1 4 . 9 5 

W i d e r a n g e o f s o f t w a r e a v a i l a b l e 

ORIC-1 

A s u p e r b l y d e s i g n e d a n d e n g i n e e r e d m i c r o a n d g r e a t v o l o c f o r m o n e y 
1*0m S P E C T R U M . O f f e r i n g 4 8 K R A M C o l o u r ( 8 f o r e g r o u n d a n d 8 
b a c k g r o u n d c a n b e d i s p l a y e d a t s a m e t ime) H i g h r e s o l u t i o n 
g r a p h i c s U s e r d e f i n a b l e G r a p h i c s . F u l l s o u n d (6 o c t a v e s of c o n 
t rot lable s o u n d ) E a s y t o u s e k e y b o a r d w i t h m o v i n g k e y s . 
S t a n d a r d C e n t r o n i c s p a r a l l e l I n t e r f a c e a l l o w s e a s y c o n n e c t i o n l o 
a w i d e r a n g e of p r in te rs e ! c 

Spectrum 4 C H . 9 5 
10WPrice £ | ( ) { | VAT 

S P E C T R U M F A C T S 
Maximum user RAM , . . . , , . , 4 7 , 8 7 0 Bytes 
Text screen 28x40 
High Resolut ion 240x200 
Cassette Lead Included 

Hot ill Horn any m y •dwiwed ,i*m, fMmm (Hhont bt'orv making • |ourn*v - PfkM corol al Tim* ol taint to pm> E. A O.E. 
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SINCLAIR 
Z X S P E C T R U M 

The powerful and 
infinitely expandable 

Just look at this super new LYNX Micro-an incred-
ible 16K & 32K video ram and that's expandable up 
to or beyond 96K. For just £225.00 INCLUDING 
VAT the LYNX is exceptionally versatile. All 
LYNX's 'add-on' connections are standard types. 
The high definition colour graphics make it a top 
value choice tor the home or off ice (with expan-
sion, the LYNX can become an 80 characters-per-
line word processor!) Take a look at the LYNX - a 
memorable bargain from SPECTRUM. But please 
phone to check stock position before making a jour-
ney as this machine is bound to be in great 
demand. 

Spectrum L O W Price 

o 9 9 l t . 0 0 
t l i i a U V A T 

VISCOUNT Teach yourself LYNX BASIC £6.95 
S P E C T R U M F A C T S 
Maximum user RAM 13 ,700 Bytes (approx) 
Text S c r e e n 2 4 x 3 0 
High Resolution 2 6 5 x 2 4 8 
Casse t t e Lead Included 

mm ill 

Mfffl l ' l l i l l i l i jJ l l l iJ[UMI«).WIHfttra 

A t r u l y r e l i a b l e m i c r o a n d h i g h l y r e c o m m e n d e d b y 
S P E C T R U M f e a t u r i n g p o w e r f u l a n d s o p h i s t i c a t e d C O L O U R 
G R A P H I C S , a l l o w i n g y o u t o c r e a t e fu l l 8 - c o l o u r G a m e s , 
D i a g r a m s a n d c h a r t s q u i c K l y a n d s i m p l y . P o w e r f u l 1 6 K K R A M 
m e m o r y ( e x p a n d a b l e i n t e r n a l l y t o 3 2 K ) f o r F U L L C O L O U R 
v i d e o g a m e s a n d P O W E R F U L C O M P U T I N G w . t h a fu l l r a n g e 
o l i n e x p e n s i v e a c c e s s o r i e s : 16K R A M p a c k . J o y s t i c k s fo r T V 
g a m e s . L i g h t P e n . D i s k D r i v e a n d a P r i n t e r . T h e s u p e r b C o l o u r 
G e n i e is a t S P E C T R U M n o w - c h e c k it o u t a n d s e e t h e G e n i u s 
a t w o r k ' 

Spectrum O O / I l n c VAT 

LOW Price £ £ £ * | . 4 8 
C O L O U R G E N I E A C C E S S O R I E S 
J o y s t i c k s £ 4 9 . 4 9 
1 6 K HAM . C 3 8 . 5 0 
P r i n t e r I n t e r l a c e E 3 9 . 9 5 
V I S C O U N T T e a c h y o u r s e l f C o l o u r 
G e n i e B a s i c E 6 . 9 5 
S P E C T R U M F A C T S 
M a x i m u m u s e r R A M 1 4 , 2 0 0 B y t e s ( a p p r o * ) 
T o x t s c r e e n 2 4 x 4 0 
H i g h R e s o l u t i o n 1 6 0 x 9 0 
C a s s e t t e L e a d I n c l u d e d 

Yes, this top selling micro is now available from 
Spectrum in both 16K and 48K RAM. So now 
there's no need to send by Mail Order - just call 
into your local SPECTRUM dealer and pick one 
up. But just one word of warning: with this added 
avilability advantage, stocks are bound to sell 
fast - so make it soon! 

SINCLAIR ZX SPECTRUM 16K - £125.00 
SINCLAIR ZX SPECTRUM 48K - £175.00 

S p e c t r u m C o m p u t e r C e n t r e s h a v e n o c o n n e c t i o n w h a t -
s o e v e r w i t h t h e Z X - S p e c t r u m C o m p u t e r m a n u f a c t u r e d b y 
S i n c l a i r R e s e a r c h L t d . 

S I N C L A I R Z X . . 
1BK R A M p a c k 
Z X P r i n t e r . . . 

C o m p u t e r B o o k s h o p I N C . 
S o f t w a r e f o r S inc la i r V A T 
C o m p u t e r s 
Bumpci 7 1K 2X81 . ES .9S 
1 K Supei Trio ZX81 £7 .95 
Ubynn th 16KZXB1 . . £6.95 
Nighirnaie Paik/MusiC 16K ZX8I .£6 .95 
C o m p u t a b l e 16KZX81 £7 .95 
Personal Banking System 
16KZX81 . . . . C11.44 
Space Invadois/Rcscue 
16KZXB1 € 6 95 
Breakout 16K ZX8t . £5 .95 
Mugsy16KZX81 f S 9 5 
MeifjaliovtK 16K 2X81 £S.9S 
Progmerge 16K ZXS1 C5.9S 
Fooioall Manager 16K ZX81 . £7 95 
Cas se t t e s , f o r ZX81 Type—10 
6 G i m e i . . £3 .96 

. £ 4 9 . 9 5 

. £ 2 9 . 9 5 

. £ 5 9 . 9 5 
J u n i o r E d u c a t i o n . £ 3 . 9 5 
B o n n e t s f t H o u s e h o l d £ 3 . 9 5 
S k i l l & J u d g e m e n t G a r n e r £ 3 9 5 
J u r i i o i E d u c a t i o n £ 3 . 9 5 
F a m i l y Q j r z £ 3 . 9 5 
T y p o — 2 0 
F a n t a s y G a m e * £ 4 . 7 5 
S p a c e R j i d e t s & B o m b e r s . . £ 4 . 7 5 
T y p e — 3 0 
S u p e r P r o g r a m s N o s . 1 - 8 £ 4 . 9 5 
T y p e — 4 0 
B a c k g a m m o n £ 5 . 9 5 
F l i g h t S i m u l a t i o n . . . £ 8 . 9 5 
T y p e — 5 0 
E n g l i s h L i t c t j t u i i * 1 . . . . . . . £ 6 . 9 5 
E n g l i s h l i t e r a t u r e 2 £ 6 9 6 
G e o g i a p f c v • £ 6 . 9 5 
H i s t o r y 1 £ 6 . 9 5 
M a i h s . 1 £ 6 . 9 5 

Z X - P A N D A 
1 6 K R A M P A C K 
ONLY £24.95 

OKI MICROLINE Printers 
Now from SPECTRUM - this top se l l ing range of 
printers renowned t h roughou t the wor ld for 
the i r qual i ty and re l iab i l i ty . If you're thinking of 
adding a printer to your micro then you must 
take a look at the MICROLINE range at 
SPECTRUM -NOW! they're fantast ic value-
fo r -money especially at our SUPER 

LOW pr ices 
\ Models Available 

M I C R O L I N E M O D E L 8 0 
M I C R O L I N E M O D E L 8 2 A 
M I C R O L I N E M O D E L 9 2 
C h e c k w i t h y o u r l o c a l S P E C T R U M d e a l e r l o r 
o u r S U P E R L O W p r i c e s . 

R X - 8 0 a n d F X P r i n t e r s n o w 
a v a i l a b l e - c h e c k w i t h y o u r 
l o c a l S P E C T R U M d e a l e r 
f o r d e t a i l s 

SEIKOSHA 

Now a top quali ty g raph ic printer at 
a pr ice you can afford. C e n t r o n i c s 
in te r face c o n n e c t s easi ly with 
mos t m i c r o s 
S p e c t r u m LOW price £ 2 2 9 . 9 4 inc 
VAT C a b l e s & I n t e r f a c e s avai lable 
for most micros 

SMITH CORONA 

7 
Model TP-1 
M i c r o p r o c e s s o r c o n t r o l l e d , h i g h 
qua l i t y d a i s y w h e e l p r i n t e r s ! a L O W 
cost f r o m S P E C T R U M Ser ia l . 
Para l le l or I E E E i n t e r l a c e . 
S p e c t r u m L O W pr ice £ 5 5 7 . 7 5 
Inc. V A T 

S E L E C T I O N F R O M T H E C O M P U T E R 
B O O K S H O P 
3 0 H o w Basic to the BSC Micro £ 5 9 5 
Let your B B C Micro Teach y o u 10 programme E 6 < 5 
BBC Micco Revealed . ( 7 9 $ 
0 / * r the S p e c t r i n £ 6 9 5 
60 C a m e s and Appl icat ions for the zx Specimen £4.95 
Programming the 6402 £9 95 
Programming your Z X Spect rum £ 6 9 5 
Z A P Boom (or the V e 2 0 £ 7 9 5 
The Z X S p e d t u m Explored £ 5 9 5 
V;c I m w a t i v e Comput ing £ 6 9 5 
Master ing M a c h i n e Code en your Z x 8 i £ 7 . 5 0 

B O O K S 
The Zx S p e c t r u m a n d i x w to get 
m e most f rom it £ 5 , 9 5 
Easy P r o g r a m m e lor the ZX S p e c t r i n . £ 5 9 5 
3 0 Programmes Icr the B B C V era £ 4 9 5 
C P M Hanfl&ook £ 1 1 5 0 
Ptocramming the Z 8 0 t i l 9 5 
2 0 Best P i o g o i r c n e s l a the Z X Spect rum £ 5 9 5 
Gett ing aquamted w i n yout Vie 2 0 £ 6 9 5 
M a e h n e code and Better B w « . £ 7 5 0 
The Cambr idge Co'ow C d ' e c l e n (Spectrum) £ 6 9 5 
Vic Revealed £ 1 0 . 0 0 
D e f i E A t a t i £ 1 7 0 0 
ATARI O p e r a l n g system listing. . . £ 1 0 4 3 

M O R E S P E C T R U M L O W P R I C E S I 
Sp*etru»n Corn put* r C*nim h m no C0*v*Ctl0fl w*»«t»o*v*r th» 2X-5l»®ci»um Computer mrt i f ictund by Sinclair R*i*»rcK LM. 

1 1 5 6 Y O U R C O M P U T E R . M A Y 1 9 8 3 



A few examples from our 

S O F T W A R E 
Select ion 

from i n d e p e n d e n t s o f t w a r e h o u s e s 
THORN EMI 

Netware for ATARI Inc VAT 
k f n a t i n e Comnarxier £34 44 
- j i b o J e t Pilot £34 44 
Soccer £29 84 
«*tback £2984 
-erne Financial 
varagerreni £ 1 9 4 9 
2artS £ 1 9 4 9 
Ws,kv (. BiHi*dS £1949 

C I 9 4 9 
> s t 3 9 f 1 Dorrwwes £ 1 9 4 9 
'.-c-jte 4 & RevtfSi £14 89 
v.tant Heid £24 25 
i^tware for Commodore 

Rescue £25 24 
• ; Klus* Composer £2524 

Dune 0U95Y « 9a 
Super Worm £4 9 9 
Jungle M 9 9 
Cosmic S a l t * M 9 9 
F ioggf (3K) £-199 
Ra&M functions E4 99 
Code Breake £4 99 
Nighi f ight |3K) 14 99 
Past-1 Wnt« 
[16KC1SM1K1 £ 1 9 9 9 
Rj-Jt.l Base (16K Cassette) f 14 9 9 
Myriad <3K) £ 9 9 9 
CtwrseVJO ;3K) £4 99 
Sktarable £ 9 9 9 
Space Phreeks £9 99 
NiflAt Crawter £ 9 4 9 
Hopper £ 9 9 9 
Tanv War £ ' 9 9 

Scttwart lot ZX81, Dragon 
n o Spectrum 
w.ojtsr M Hot 2X81) . 
•Jkxstet M ne Hor Spectrum) 

M ne (for Oragon} 
^: ) M iswn I t o r Z W l ) 
.sMce MISSKW I!OI Spectrum) 
Swce Miss<m (lor Dtagof.) 
>agon Goif 
: n r , v Character Gener i lc 

I X VAT 
£4 95 

4 95 
7 95 

£4 95 
£4 95 

£ 7 9 5 
£ 7 9 5 
£995 

SALAMANDER 

ja~>e$ lor Drjg;n 32 
In^.vi Trek 
».-ardW»' 

0 . 
i anes C o m w d u i n 01 

inc VAT 
£ 9 9 5 
£7 95 
£7 95 
£7 95 
£7 95 

RABBIT 

;-:"*are lor Commodore 
«"C20 inc VAT 

i » c e Stwm 
Mi Run 

£6 99 
£4 99 

KUMA 

Software (or Shaip 
Election 22622 £920 
Cribbage £ 1 2 0 8 
Adventure £1208 
Chess £16.68 

AUDIOGENIC 

Programs lor VIC-20 In: VAT 
Amok £ 6 9 5 
Alien Btiii £7.95 
Golf £7 95 
Spiders ot Mars £ 1 9 9 5 
Salteliie I Meteomes £19 95 
Bonto £7.95 
Trashman £ 1 9 9 5 
Boss £ 1 4 9 5 
Tank Attack £1995 
Word Cfa". 
Word Processing package £12500 

f t JS many more »! your teal 
SPECTRUM dealer 

-can m now and see1 

ACCESSORIES 
S A N Y O C o l o u r M o n i t o r 

C 0 0 3 1 2 S N 

£228 .05 

m r o Inc VAl 
S* NYO 12 ' 5<een memtor £90 85 
> « - 3 0 Casstlle Recorder £29 95 

"2 Cassesses £0 50 
s- i^e sded itoube density 

t ten oi ! 0 i f 21 25 
e sided. Ooutse density 

fc*s:(Boxol 101 £ 3 3 « l 
head cleaner £ 1 6 1 0 

Sinefe part I I " *9'.V' printer 
pat*i Bo* 01 2 ,000 sheets £ 1 3 0 5 
VIC Accessories Irom ViSCOuM 
Motherboard witnoct Buffer £24 95 
M Diner board with Butter £29 90 
I6K RAM Pack £43 95 
32K RAM Pack £6095 
64K RAM Pack £114 94 
Curran ChatlertioxVix* 
Syn1he$i$er £57 45 

^ * N o w w i t i T ^ 

48K \ 
RAM 

a n d still at the s a m e 
t O W price! 

ATARI 800 
N o w t h i s p r o v e n a n d t e s t e d m a c h i n e h a s b e e n u p g r a d e d t o a m a s s i v e 4 8 K R A M 
a n d i t s s t i l l a t t h e a m a z i n g L O W p r i c e o f C 3 9 9 . 9 9 f r o m S P E C T R U M , i t ' s a n i d e a l 
H o m e M i c r o l o r g r a p h i c s , e d u c a t i o n a l a n d p e r s o n a l f i n a n c e e t c . u s e it a n d it w i l l 
t a k e y o u f r o m l e a r n i n g u p l o a s m a l l b u s i n e s s u s e . Y o u c a n a d d p r i n t e r s , p r o g r a m 
r e c o r d e r s , d i s k d r i v e s a n d m o r e , t o e x p a n d y o u r m i c r o a s a n d w h e n y o u w a n t , t o 
s u i t y o u r n e e d s S o if y o u ' r e l o o k i n g f o r a t o p o f t h e l i n e m i c r o y o u m u s t s e c t h e 
A T A R I 8 0 0 w i t h 4 8 K a t S P E C T R U M - N O W ! 

Spectrum LOW Price 

V.A.T. 
S P E C T R U M M " i n , u m U " r R A M 37.893 Bytes 

FACTS High Resolut ion 
Casset te Lead 

24 x 40 
320 x 132 

Needs own Recorder 

ATARI 400 
1 6 K R A M 

ACCESSORIES, BOOKS & GAMES for ATARI 

N O W O N L Y 

£159" I N C . 
V A T 

B A S I C c a r t r i d g e e x t r a 

£ 3 9 . 9 9 inc . V A T 
( £ 3 4 . 7 7 o * . V A T ) 

SPECTRUM FACTS 
Ma«imum user RAM . 13,323 Bytes 
(with basic Cartridgel 
Tent Serein 24 * 40 
High Resolution. 320 * 192 
Cassette Lead Needs own Recorder 

ATARI DISK DRIVE 
£ 2 9 9 . 0 0 vaCT 

A c c e s s o r i e s INC VAT 
Thermal Punter C198 95 
1SK RAM Pack . CG5.00 
400 Keyboard (59.95 
32K RAM board (400:8001. £75.00 
48K RAM board <400,600| (99.00 
Paddles IPair). . . . . . . £13.93 
Joysticks I Pair) .113.98 
10 Cable. 112.99 
Printer Cable £28.50 
Monitor Cable £25.00 
Tbeiroal Paper £4.00 
Pointnaster Joysticks £14 95 
Quickshot Joysticks f ! 4 95 
Keyboard fcr Atari 400 £00.00 
B o o k s & Manua ls 
Wiley Manual No VAT 
Basic Refeience Manual. No VAT 
DOS. 2 Manual No VAT 
Operating System Listing No VAT 
DOS. Utilities l ist ing No VAT 
Home Computer P i o g r a m s Home Olf ice 
Word Processor (0>sk| £99 99 
Mortgage & Loan £14.99 
Microsoft Basic (Diskette) 159.99 
Home Study ( C a s s e t t e e icept where s tated) 
INV. to programming 1 f 19 99 
INV. to programming ! £22 .99 
INV. to programming 3 £22 .99 
Conversational French f39 .99 
Conversational German £39.99 
Conversational Italian £39.93 
Conveisatioial Spanish £39.99 

I N C V A T 
European Cct]ntties&Cops . £14.99 
Hangman £14 99 
Kingdom £14.99 
States & Capitals £14 99 
Touch Typirg £19.99 
Music Composer ICartiidge) £35.99 

Home Enterta inment i C a r t r i d g e e i c e p t 
where s lated) 
Gala.ian £29.99 
Defender £29.99 
Asteroids . . £29 99 
Basketball . £24 99 
Blackjack (Cassette: £14.99 
Cavern of Mars |Disk).. £29.99 
Centipede £29.99 
Compuler Ctiess £24.99 
Missile Command. £23.39 
PACMan . . £29.33 
Space Invaders £23 .39 
Star Raiders £23.33 
Cribbage & Oairinc £13.95 
European Scenic Jig-sa* £19.39 

P r o g r a m m i n g L a n g u a g e s A A i d s 
Assembler Editor £39.99 
Atari Basic Cartridge £39.99 
Macro Assembler |Gisk) £59 99 
Pilot 1 Consumer) f59 99 
Pilot (Educator).. £89 99 
Entertainer Kit |Star Raiders Visstle 

Command & Pan Joysticks) £69 99 
Programmer Kit (Basic Cartridge & 

Manuals) £39.39 

S p e c t r u m 
LOW price £ 

VISCOUNT Teach yoursefl dragon Basic £ 6 9 5 
U n b e l i e v a b l e v a l u e f r o m S P E C T R U M ' E x t e n s i v e 
f a c i l i t i e s i n c l u d e h i g h l y a d v a n c e d c o l o u r 
g r a p h i c s P o w e r f u l S t a n d a r d 3 2 K R A M ( e x p a n d -
a b l e t o 6 4 K B y t e s ) . • 9 C o l o u r 5 r e s o l u t i o n D i s -
p l a y • E x t e n d e d M i c r o s o f t c o l o u r B A S I C ( a s 
s t a n d a r d ) • A d v a n c e d s o u n d w i t h 5 o c t a v o s - 2 5 5 

S P E C T R U M F A C T S 
M a x i m u m u s e r R A M . . 2 9 . 6 7 9 B y t e s 
T e x t S c r e e n 1 6 x 3 2 
H i g h R e s o l u t i o n 2 5 6 x 1 9 2 
Cassette Lead Included 

JUPITER ACE 

( • • • • • • • • I 

• • • • • • • • a 

SPECTRUM 
FACTS 

Maximum 
user RAM 
1.000 Bytes 
approx. 

O u t s t a n d i n g v a l u e - f o r - m o n e y ! The 
J U P I T E R ACE uses easy to unders tand 
FORTH language 3K R A M E X P A N D A B L E t o 
1 9 K . F u l l m o v i n g k e y b o a r d w i th au to repeat 
and c a p s l ock F u l l s o u n d a n d c h u n k y 
g r a p h i c s . 

S p e c t r u m 
LOW price 

HI TECH Software (or JUPITER 
M e m o r y S t a r s C 5 . 9 9 
C a v e r n A t t a c k C 5 . 9 9 
Micro Mazo . . . £6 .50 
Space Bat t le C4 5 0 
A c e I n v a d e r s C 5 5 0 
G r e e n C r o s s F r o g C 4 . 8 0 

£89.95 

VIC-20 

N o w a t o p q u a l i t y h o m o / b u s i n e s s m i c r o f o r t h e 
p r i c e o f a g a m e s m a c h l n o 
• M e m o r y e x p a n d a b l e t o 3 2 K » H i g h r e s o l u t i o n 
( l u l l P E T t y p e ) g r a p h i c s * 1 6 S c r e e n c o l o u r s a n d 8 
b o r d e r c o l o u r s • A d d D i s k D r i v e A P r i n t e r f o r 
i m p r e s s i v e 1 7 0 K B y t e s y s t e m • C a n a c t a s a n 
i n t e l l i g e n t t e r m i n a l f o r a l a r g e r c o m p u t e r . 

S p e c t r u m 
LOW price £139.90 

COMMODORE B4 
Very limited supplies of this new micro now 
available • please check with year local SPEC-
TRUM dealer be f e r t miking a journey 

Scwcnum Cvnpvit*r O l m *** c<xvw<l'<ifi itfiaHAvli w ih iht ZX-Spfcvum COTputvr mmvlKtured by S-ncUir A w v c h LTD. 

VISCOUNT 
64K 

RAM PACK FOR 
VIC-20 

U n b e l l e v a b l o b u t t r u e , n o w y o u 
c o n g r a d e y o u r V I C - 2 0 f r o m 
3 . 5 K t o a m a s s i v e 6 7 V j R A M . 
E n a b l e s y o u t o l o a d u p t o 8 
g a m e s o r p r o g r a m s a t a t i m e A 
s t i l l s e l e c t w h i c h o n e y o u w i s h 
t o u s e . C a n b e u s e d I n c o n j u n c -
t i o n w i t h o t h o r e x p a n s i o n s t o 
I n c r e a s e t o t a l m e m o r y u p t o 
1 S 2 K - u s i n g t h e V I C m e m o r y 
e x p a n s i o n b o a r d . T h e S U P E R X-
2 w i l l m a k e y o u r V J C - 2 0 t h e 
b i g g e s t l i t t l e m i c r o i n t o w n 

Spectrum 
LOW price 

114 .94 
YOUR COMPUTER. MAY 1 983 1 53 



TEXAS TI99/4A SHARP MZ-80A 

S f FREE! 
£ 7 5 W O R T H a 
of s o f t w a r e / 

w i t h e v e r y M 7 3 0 A ^ M 
p . i c h i i t J 

O e n t e p g e n i u s ' t h e a l l i n o n e S H A R P 
M 7 - 3 0 A R e a d y t o l u n t h e m o m e n t y o u 

I d i t h a m e 6u»M in Veybaard . C A T . 9 " 
L display j*i u i l i R t data storage M i l h 
I 4 8 K R A M . The BASIC N i l ! ) c i i r i a i t 

* lul I4MI0H. Otters QiMc 4 JIAttlu; 
• micro f « the : , b u s i n t t t • I K 
I Gy le R O M <8K Byte R A M JK 
' B , n V i d e o R A M • ASCI I prof i led 

fceyboafC n u n r x p j 4 | 
V . I E I R A M JMOWI U I M t o b e s c t e l 
lc • op n < • » • I • C P / ' . I a v a i l a b l e 

Floppy (Mitt end AccMeorlos tor MZ80A 
Twin Honey O th unit line l f f lC l 'd D.li.Catilf'f656 T i 
Twin Disk Unit IO«ty) E07B SO 
Sno* Floppy 0«k Un.1 £410 00 
Cable lot F/D Dnve C19.TS 
Pitnt.n unit tecnumi lor MZ60A.UZS0S A WZ80K 
SO Cot Tractor f e M Printer inc 
CiHil. • fO Cora A F t v C477.2S 

SPECTRUM FACTS 
M a x i m u m u s e r R A M 3 2 . 0 0 0 B y l e s ( a p x . ) 
T e x t S c r e e n . , 2 5 x 4 0 
H i g h R e s o l u t i o n N o l a v a i l a b l e 
C a s s e t t e L e a d . C a s s e t t e P l a y e r I n c l u d e d 

Spectrum 
L O W Price £546;.??, 

• 16K RAM [expandable to 
48K) • Built-in T4K Byte 
BASIC interpreter • 16 Bit 
Micio-processorp 16 Colour 
High Resolution Graphics 
• Extensive range ol 

solid state software 
command modules avail 

able from games to 
architectural aids. 

.95 INC. VAT Spectrum LOW Price c 
S P E C T R U M FACTS * " 
Maximum user RAM 14,500 Bytes (approx) 
High Resolution 256x192 
Cassette Lead Extra £10.95 
T E X A S P E R I P H E R A L S 
S p o o c h S y n t h e s i z e r £ 4 6 . 5 8 
P e r i p h e r a l E x p . S y s t e m E l 4 0 . 3 0 
O i s c C o n t . C a r d C 1 4 1 . 9 5 

D i s c D r i v e £ 2 6 9 . 9 5 
R A M E x p C a r d £ 2 0 6 . 5 0 
M a t r i x p r i n t e r £ 3 9 9 . 9 5 

There's a Spectrum Centre near y o u . . . 
A B E R Y S T W Y T H 

A b e i O a u i t G a l l o w a y s . 
2 3 P e t S t . 0 9 7 0 6 1 5 5 2 2 

A B I N G D O N 
I v o r F i e l d * C o m p u t e r s , 
2 1 S t e r t S t . 0 2 3 5 2 1 2 0 7 

A C C R I N G T O N 
P V C o m p u t u s . 3 3 A A l t e r S t . 
0 2 5 4 3 5 5 2 1 , 1 2 6 1 1 

A L D E R S H O T 
D a v i d S a u n d e r s C o m p u t e t 
C e n t r e , 5 1 S l a t i o a Rri 
0 2 5 2 J 0 1 3 0 

A L F R E T O N 
G o r d o n N o r w o o d . 6 9 / 7 ! H i g h 
S t . C 7 7 3 8 3 2 0 7 8 

A S H F O R D 
A s h l o r d C o m p u i e i C e n t r e . 
2 S t i t i o n P a r a d e . C l i i c n d o n Rd. 
0 7 8 4 2 4 4 9 5 5 

B A N B U R Y 
Computer Plus, I Church Lata. 
102 9 5 1 5 5 8 9 0 

B A R R O W - I N -
F U R N E S S 

R a r r o w C o m p u t e r C e a t t O , 
9 6 C h u . e h S i 0 2 2 9 3 6 3 5 3 

B A S I L D O N 
G o d f r e y s , 2 S 3 2 Eas t W a l k . 
T o w n C e n t r e . 0 2 6 8 2 8 9 3 7 9 

B A S I N G S T O K E 
F i s h e r ' s . 2 ?3 M a t t e l P l a c e 
0 2 5 ( 2 2 0 7 9 

S o l l w a r e P l o t , 1 2 Y o i k S t 
0 2 2 5 6 1 6 7 6 

B E D F O R D 

S t a n a d L t d . . H i M i d l a n d RC. 
0 1 3 * A 9 W 1 I J u s t O p e n i n g ) 

B E L F A S T 
A r t h u r H o b s o n L t d . , 
3 7 G t e a t V i c t o r i a S t . 0 2 3 2 2 4 6 3 3 6 

B I R M I N G H A M 
S h e r w o o d s , I n n W e s t e r n 
A r c i d a 0 2 1 2 3 6 7 2 1 1 

B O S T O N 
F o t o e o u n d C o m p u i m , 
1 9 D o l p h i n L a n e . 0 2 0 5 $ 4 7 8 1 

B R A D F O R D 
P h e t o s a w o , I S C h e a p i i d e 
0 2 7 4 3 0 1 5 9 ! 

B R I G H T O N 
C a p r i c o r n , 1 O u e e a s Rd. 
0 2 7 3 2 9 6 3 4 

B R I S T O L 
B i e a e a l C o m p u t e r s L t d . , 
2 4 P a i l flew, 0 2 7 2 2 9 4 1 3 7 
( J u s t 0 c m - g ) 

B U R Y (Lencs.) 

M i c r o - N o r t h . 7 B r o a d S i , 
T e l . T 8 A ( O p e n i n g S o o n ) 

B U R Y 
S T . E D M U N D S 

D u t y C o m p u t e r C e n t i e . 
1 1 G u < l d k i l l S t . 0 2 8 4 7 0 5 7 7 2 

C A M B E R L E Y 
C a m e r a A r t s I M i c i o C o m p u t e r 
D i v i n c n } , 3 6 H ig t i S t , 
1 0 2 7 6 ) 6 5 9 4 8 

C A M B R I D G E 
K P l t d . . l I » K i n g s P a r a d e . 
0 2 2 3 6 8 0 8 7 

C A N T E R B U R Y 
K e n t M i c t o S y s t e m s , C c n q u e i t 
H o m e . t 7 P a « « « S i . 0 2 2 7 5 0 2 0 0 

C A R D I F F 

R a n d a l l C m . I S 2 2 H i t h S i . 
A r c a d e . 0 2 2 2 3 I 9 » 

C H E L M S F O R D 
M n l o n N a y m a n L t d . . 
S B r e o m h e l d Rd . [ 0 ? 4 5 | 3 S 4 S $ $ 

C H E S H A M 
R e e d P h o t o g r a p h y & 
C o m p u t e r s 1 1 3 H i g h S i . 
0 4 9 4 7 3 3 3 7 3 

C O V E N T R Y 
C o v e n t r y M i c r o C e n t r e . 
3 3 Far G o s f o t d S t . ( 0 2 0 3 ] 5 8 9 4 2 

C R E W E 
M i c f o m a n , 1 2 3 h a n t w i c h Rd . 
T e l . T B A { O p e n i n g S s o n l 

D A R L I N G T O N 
M e K e n n e 8 B r o w n . 
1 0 2 B o n d g a l e . ( 0 3 2 5 ) 5 9 7 4 4 

D E R B Y 
C T E l e c t r o n i c * , ) ! C l R i l l l 
T h o r p e . T h e S p o t . 0 3 3 2 4 4 7 6 0 

D U M F R I E S 
V e n n a l s . 7 1 E n j l u h S i 
0 3 1 7 4 5 4 7 

D U N S T A B L E 
D a m a n s . 7 - 1 1 B o d W a l k . 
0 5 8 2 6 5 5 1 5 

E D G W A R E 
B r e a k e r 1 4 . 1 3 0 H i g h S t r t e l . 
0 1 - 9 5 2 7 4 6 6 / 6 8 6 0 

E D I N B U R G H 
T h e S i l i c o n C e n l r e . 6 7 A n t i g u a 
S t . 0 3 1 5 5 M S 4 5 

E V E S H A M 
T o c n i c e r t . T h e L o d g e . 
B f i c k i l n S t . . 0 3 ( 6 1 1 4 9 4 
I J m l O p e n i n g ) 

E X M O U T H 
O p e n C h a n n e l . 3 3 T h e S i r a n d , 
0 3 9 5 2 4 4 0 8 ( J u t l O p e n i n g ) 

G L A S G O W 
V i c t o r M o r r i s L t d . , 3 4 0 A r g y l e 
St 0 4 1 2 2 1 6 9 5 8 

G L O U C E S T E R 
T h e M o d e l S h o p , ' 9 - 8 1 N o r t h g a i e 
S t . ( 0 4 5 2 1 4 1 0 5 9 3 

G R I M S B Y 
R . C . J o h n s o n L t d . , 
2 2 F n i r g a t e . R i v e r h e s d C e n t r e . 
0 4 7 2 4 2 0 3 1 

E c m n s w 
G r a f s . 3 - 5 T h e P a l l e t , 
S t P e t e r i P o r t . 0 4 8 1 2 4 6 6 2 

m m n m m 
T h e M o d e l S h o p . 7 3 S w a n L a n e . 
( 0 0 7 7 2 ) 0 4 8 3 3 3 1 1 5 

N o l a l ' I l o r e s c a r r y • 

H A M I L T O N 
T o m D i c k s o n C o m p u t e r s , B - 1 2 
C a d i o w S i . 0 6 9 8 2 9 3 1 9 3 
( J u t t O p e i i n g ) 

H A R R O W 

C a m e r a A n a ( M i u o C o m p u t e t 
O t m i i c n ) . 2 4 St A n n ' s R d . 
0 1 - 4 2 7 5 4 6 9 

H A T F I E L D 
M i c t o w o r l d . 2 C r a y i l o i d Rd . 
( 0 7 0 7 2 ) 6 4 1 3 7 

H E R E F O R D 
M e l g t a y H i T e c h L t d , 4 9 B r o a d 
S t . 0 4 3 2 2 7 S 7 3 7 I J u i l O p e n i n g ) 

H I T C H I N 
C a m e r a A r t s i M i c r o C o m p u t e t 
C i v i l i a n ) . 6 3 A H t t r r i t a g e Rd . 
0 4 6 2 5 9 2 8 5 

T h e C o m p u t e r C e n t r e 
( H u m b e r s i d e ) L t d . . 2 6 A n l a b y 
R a a o ; 0 4 6 f ) 2 6 7 9 7 

I L F O R D 
P r o t E n t e r p r i s e s . 1 C e n t i e i y a y . 
( n c i t l o S a i r i b i f y s ) 
H i g t t H d . 0 1 - 5 5 3 8 1 4 4 

I P S W I C H 
B r a i n w a v e . 2 4 C c w n S t . 
0 4 7 3 5 0 1 6 5 

I S L E O F M A N 
T . H . C o l e b o u m L t d . 5 7 6 1 
V i t i c n i S t . O s u g l l i . 0 6 2 4 3 4 8 2 
( J o s t D p c n m g l 

J E R S E Y 
A u d i o & C o m p u t e r C e n l r e 
7 P e t e r S t . . 
St H o l i e r . 0 5 3 4 7 4 0 0 0 

K I L M A R N O C K 
V e n n a l s . 4 9 F o r e g j l e 
0 5 5 8 3 2 1 7 S 

L E E D S 
Bass & Bl igh. 4 lower Bnggale. 
0 5 3 2 4 5 4 4 5 1 

L E I C E S T E R 
Y o u n g s . 4 0 - 4 2 B e l v o i r S t . 
0 5 3 3 5 4 4 7 7 4 

L I T T L E H A M P T O N 
A l a n C h a s e L t d . . 3 9 H i g H S t . 
0 5 3 6 4 5 6 7 4 ( 4 5 4 5 

L I V E R P O O L [ A i n t t e e ) 
H a r g r e t a o s . 3 1 / 3 7 W a r b r e t k 
M o o t . 0 5 1 - 5 2 5 1 7 8 2 

L O N D O N E 8 
M c G o w a n s . 2 4 4 G r a h a m R d . 
H a c k n e y . 0 1 - 5 3 3 0 9 3 5 

L O N D O N E C 2 
D a v r o n C o m p u t e r C e n t r e . 
1 5 5 M o o r g a t e . 0 1 - 6 3 3 3 3 3 9 ( 1 6 3 0 

L O N D O N S E 9 
S q u a r e D e a l , 3 7 5 F o o t s c r a y R d . . 
N e w E l l t i a m . 0 1 - 3 5 9 1 5 1 6 

L O N D O N S E 1 S 

L O N D O N S E 1 

V i c O d d e n ' s . 6 L o n d o n B d g . W a l k 
01 - 4 0 3 1 9 3 9 

C a i t l e h g r s t L t d . . 1 5 7 Rye L a n e . 
P e t k h a m . 0 1 - 6 3 9 7 7 0 5 

L O N D O N S W 6 
C h e l s e a M i c r o s l t d , 
14 J e r d e n P l a c e . 0 1 - 3 3 5 3 4 9 4 

L O N D O N N 1 
A S P M i c r o S y s t e m s , 1 8 5 U p p e t 
St . I s l i n g t o n . 0 1 - 3 5 9 5 0 9 5 

L O N D O N N . 2 0 
C t i t l e h u t s t L t d . . T 2 9 1 H i g b R d . 
0 1 4 4 6 2 2 8 0 

L O N D O N N W 9 
M o v i e i c n p e , 4 5 9 K m g i b u i y Rd , 
L o n d o n H W 3 0 1 2 0 4 6 3 5 2 

L O N D O N W 1 
O e v r o n , 4 ( d g v i a r e R o a d . 
0 1 - 7 2 4 2 3 7 3 

L O N D O N W 1 
C o m p u t e r s a l W i g m o i a S t r e e t . 
3 7 W i g m o r e S t , 0 1 - 4 8 6 0 3 7 3 

B M i m m m 
C o l o r m a l l c C o m p u t e r * . 4 4 
H i g h S t . . A c i o n . 0 1 9 9 2 7 6 1 1 

L O N D O N W 1 1 
t l e c t r o l e i s u r e . 1 2 0 N o t l ' i g H i l l 
G a t e . 0 1 - 2 2 1 7 0 2 9 

L O U G H T O N 
M i c r o A M o v i e C h a n n e l 
3 0 9 H i g h Rd . 
0 1 5 0 8 1 2 1 6 

L O W E S T O F T 
J o h n W e l l s . 4 4 U n d o n H d . 
N c r t h . 0 5 C 2 3 7 4 2 

L U T O N 
T e r r y - M e r e . 4 9 G e « g e S t . . 
0 5 8 2 2 3 3 9 1 / 7 

M A C C L E S F I E L D 
C a m e r a 8 C o m p u t e r C e n t r e . 
1 1 8 M . l l S t . 0 6 2 5 2 7 4 6 8 

M A N C H E S T E R 
L o e a a i L t d . , 3 ( i c b a n g t S t . 
Si. Ann's Sq. 061 832 6167 

I ' . M . M i f T T mm 
M r . M i c r o L t d . . 6 9 P a n m g t e n 
L a o e . S w i A t o n . D 6 1 7 1 8 2 2 3 2 
o p e n T b « r i , - F i i . - S a t . t i l t 3 p . m . 

• • . M . ' M i i j . A j j . n m 
P A S E , 2 1 3 2 1 5 M a r k e t St . H y d e . 
0 6 1 3 6 6 5 9 3 5 T e l e i : 6 6 5 6 4 5 

rUVU'U+U.WAi.t 
W i l d i n g L t d . . 2 3 O e a m g i t e . 
B o l t o n . 0 2 0 4 3 3 5 1 2 

M I D D L E S B R O U G H 
M c K e n n a 8 B r o w n . 
1 9 0 l t n t h o r p e Rd 0 6 4 7 7 4 3 3 4 5 

5ZDJ l.'UVMUJIi.l 
N e w c a s t l e C o m e t s 
a C o m p u t e r M a r t . 16 N o r t h u m -
b e r l a n d Ct. 0 6 3 2 3 2 7 4 6 1 

N E W M A L D E N 
S u r r e y M i c r o S y s t e m s . 
3 1 H i g h St . 0 1 9 4 2 0 4 7 3 

N E W P O R T ( Q w e s t ) 

R e n d a l l C o s . l i t C o m m e r c i a l 
S t . 0 6 3 3 6 7 3 7 1 

N O R T H A M P T O N 
B a a i c C o m p u t e r s ft S y s t e m s 
L t d . . 7 2 K i n g i t h o r p e H o l l o w , 
0 6 0 4 7 1 0 7 4 0 

R . J . P e t k e r ft S o n L t d . , 
1 1 P o n s m o u t h R d „ W o o l s t o n , 
S o u t h a m p t o n . 0 7 0 3 4 3 4 1 3 7 ) 3 

t d M i W I inm.ofaae phonr baton a jcumry - ( HM comct at tim» ot gomg ID pran E . a 0.£. 

N O R T H W I C H 
C a m e r a & C o m p u t e r C e n t r e , 
3 T o w n S b - ( 0 6 0 6 ) 4 1 6 2 9 

N O R W I C H 

S o u n d M a i h e l i n g . 
5 2 S I B e n e d i c u S t . M 0 3 6 S 7 7 2 S 

N O T T I N G H A M 
C a m e o C o m p u t e r s . 8 : 9 / 1 0 
Tnr t i t a W a l k . 0 6 0 2 4 2 9 1 2 

N O T T I N G H A M 
B a s i c 
3 9 4 1 T r e n t B o u l e v a r d , 
W e s t S n d g e f o r d 0 ( 0 2 3 1 9 7 1 3 

O L D H A M 
H o m e ft B u s i n e s s C o m p u t e r s 
L i d . , 5 4 Y o r k s h i r e S t . . 
0 6 1 - 6 3 3 1 ( 0 8 

P A I G N T O N 
D e v o n C o m p u t e r s . 3 1 U p p e t 
M a n o r R d . ( 0 8 0 3 1 5 2 6 3 0 3 

P E M B R O K E 
R a n d a l l C o i . 1 9 M a . n S t . . 
0 6 4 6 6 3 2 8 7 6 

P E T E R B O R O U G H 
P a t e i b o r o u g h C o m m u n i c a t i o n s 
9 1 M i d l a n d Rd. 
0 7 3 3 4 1 0 0 7 

P E T E R H E A D 
N o r t h E a s t C o m p u t e r s 
t - 3 E l l i s S t . 0 7 7 9 7 9 9 0 0 

P O R T S M O U T H 
C o m p u t e r C o r n e r . 2 6 1 
C o m m e r c i a l Rd , 0 7 0 5 3 3 3 9 3 3 
( O p e n i n g S o o n ) 

P O R T S M O U T H 
W o t c r l o o v i l l e 

C B M i c r o l a a d , 7 Q u e e n s P r d e . 
0 7 0 1 4 5 5 9 1 1 ( J u s t O p e n i n g ) 

P O R T T A L B O T 
M i c r o G e n . 6 R o y a t B u . I d m j t . 
T a l b c l R o a d . 0 6 3 9 3 3 7 7 3 0 
( J u s t O p e n i n g ) 

W i l d i n g ' s . 4 9 F i t h e r g i t e , 
0 7 7 2 5 5 6 2 5 0 

R E A D I N G 
D a v i d S a u n d e r s C o m p u t e t 
Centre. 3 Y i e l d H e l l P i c e . 
0 7 3 4 5 8 0 7 1 S 

R O T H E R H A M 
K e n n e t h W h i t e h e a d , 
2 M a r k e t S i . 0 7 0 9 6 7 5 9 4 

R U G B Y 
T h e R u g b y M i c r o C e n u o , 
9 ' 1 I R e g e n t S t . 0 7 3 3 7 0 5 2 7 

S E V E N O A K S 
E r n e s t F i e l d e r C o m p u t e r s , 
D o r s e t S t . 0 7 3 2 4 5 6 8 0 0 

S H E F F I E L D 

S u p e r i o r S y s t e m s L t d . . 
1 7 8 W e s t S i . 0 7 4 2 7 5 5 0 0 5 

S O U T H A M P T O N 

S O U T H P O R T 
C e n l r a l C o m p u t e r s , 
5 7 5 L o r d St 0 7 0 4 3 1 8 8 1 

S T A F F O R D 
C o m p u t e r a m a , 5 9 F o i g a t e S t 
( 0 7 3 5 ) 4 1 3 9 9 

S T E V E N A G E 
D . J . C o m p u t e r s 
1 1 t o w n St) . 
0 4 3 6 6 5 5 0 1 

S T I R L I N G 
R K i l p a t r i c k . 5 8 f o i l S i 
0 7 3 6 5 5 3 2 ( J u s t O p e o ng | 

S T O C K P O R T 
W i l d i n g l i d , , 1 l i t t l e U n d e r b a n k , 
S t o c k p o r t . 0 6 1 . 4 8 0 3 4 3 5 

S T O K E - O N - T R E N T 
C o m p u t e r a m a . 11 M a i k e i S q 
A r c a d e . H a n l e y , 0 7 3 2 2 6 8 6 2 0 

S T . A L B A N S ( H e r t s 
C l e r k s C o m p u t e r C e n t r e . 
1 4 - 1 6 H o l y w e l l H i l l . 0 7 2 7 5 2 9 9 1 

S T . A U S T E L L 
A B 8 C C o m p u t e r s . 
O e c h y H o u s e . 6 L o w r i A y l a t i Sq 
0 7 2 6 6 4 4 6 3 

T A U N T O N 
G r a y s . 1 S t J a m e s S t . W 2 3 7 2 9 8 6 

T E D D I N G T O N 
" A n d r e w s " . 4 9 8 r o i d S t . 

6 1 . 9 7 7 4 7 1 6 

W A L L I N G T O N 
S u r r e y M i c r o S y s t a m s L t d . , 
5 3 W o c d c « t e R d , 0 1 6 4 7 5 ( 3 6 

W A R R I N G T O N 
W i l d i n g s . I l l B r i c g e S i . 
0 9 2 5 3 3 2 9 0 

W A T F O R D 
S R S M i c r o s y s t e m s L t d . . 
94 T h e P a r a d e . H g f S i . 
0 9 2 3 2 6 6 0 2 

W E S T B R O M W I C H 
B e l l A J o n e s , 3 9 Q u e e n i S c . 
0 2 1 5 5 3 0 3 3 0 

W E S T O N - S U P E R -
M A R E 

K . ft K . C o m p u t e r * . 3 2 A l f r e t 
S t . T e l . T B A ( O p e n i n g S o o n ] 

W H I T E H A V E N 
P . 0 . H e n d r e n . 1 5 K ing S t . 
0 9 4 6 2 0 6 3 

W I D N E S 
C o m p u t e r C i t y . 78 V i c t o r i a R d . 
0 5 1 4 2 0 3 3 3 3 

W I G A N 
W i l d i n g L t d . . 1 1 M e i n e s S t . 
0 9 4 2 4 4 3 8 2 

W O K I N G 
H a r p e r s . 7 1 - 2 3 C o m m e t c i i l W a y . 
0 4 ( 6 2 6 1 0 6 1 

m m n m m 
O a v i d W a r i n g L t d . , t M a r a i o n 
H o u s e . H i g h S t . 0 9 9 5 2 7 5 5 1 

G T . Y A R M O U T H 
T u n y H o o d E l e c t r o n i c , 
2 6 a M a r k e i G a l e S h o p p i n g C e n l r e 
0 4 9 3 3 1 4 3 

Y o i k C o m p u t e r C e n t r e . 
7 S t o n a g a t a A r c a d e . 0 9 0 4 6 4 1 3 6 7 

1 1 5 8 Y O U R C O M P U T E R . M A Y 1 9 8 3 



RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried -
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
A C E M E M O R Y 
• I h a v e r ecen t ly bough t a 
J u p i t e r Ace . I f i nd the 3K on 
b o a r d r a t h e r r e s t r i c t i v e . W h a t is 
the eas ies t way to e x p a n d t h e 
m e m o r y , a n d w h a t s ize can I go 
u p to? 

Donald Towlinson, 
Yate, 

Bristol 
A I 6 K R A M P A C K f o r t h e A c e i s 

a v a i l a b l e f r o m S t o n c c h i p 
Electronics, Unit 9, 'Hie Brook 
Industrial Estate, Deadbrook Lane, 
Aldershot, Hampshire, T h e com-
pany told mc that although it is 
supplied as a 16K unit, it can be 
expanded — using chips available 
from them — to 32K. T h e extra 16K 
costs £19.95. You can get more 
details by calling the company on 
0252-318260. If you want to discuss 
your computer with other Ace 
owners, you might like to get in 
touch with the users' club. Send a 
s tamped, addressed envelope to 
R e m s o f t , 18 G e o r g e S t r e e t , 
Brighton, BN2 1RH. 

B O A R D G A M E S 
• M y p a r t i c u l a r c o m p u t e r 
i n t e r e s t is in p l a y i n g b o a r d 
g a m e s b u t I would like to e n l a r g e 
the n o r m a l m i n i s c u l e p l a y i n g 
b o a r d f r o m eight by eight to 24 
by 24. I g a t h e r t ha t th is can 
easi ly be d o n e on t h e ZX-81 by 
P o k i n g in to t h e v a r i a b l e wh ich 
c o n t r o l s the b o t t o m ha l f of the 
s c r c c n , If, h o w e v e r , I P o k e 23659 
wi th z e r o on the S p e c t r u m I get a 
b l a n k s c r e e n , r e m e d i e d by 
a l t e r i n g t h e B o r d e r c o l o u r , b u t 
the c o m p u t e r t h e n locks u p . Is 
t h e r e a so lu t ion? 

D G Dover son, 
Brentivood. 

T H E R E A R E two ways around this. 
Either use Print hash, or change 
your board size to 16 by 16. This 
allows you to have each square on 
the board occupying four character 
cells, and some pretty elaborate 
pieces can be created with user-
dcfined graphics to fit within the 16 
by 16 matrix. 

M I S S I L E G A P 
• I own a n Ata r i 400 c o m p u t e r . 
K n o w i n g tha t you h a v e o n e , I 
d e c i d e d to e n q u i r e a b o u t s o m e 
t h i n g s w h i c h I d o n o t 
u n d e r s t a n d . I h a v e b e e n told 
t h a t t h e r e a r e p l a y c r - m i s s i l c 
g r a p h i c s b u t n o n e of t h e 
n u m e r o u s books a n d p a p e r s 
which I got wi th t h e c o m p u t e r 
s i gn i f i ed w h a t p l a y e r - m i s s i l e 

g r a p h i c s a r e , o r h o w they c a n be 
o p e r a t e d . C a n you en l i gh t en 
m c ? I would a lso like to know 
how one c a n use the user -
d e f i n a b l e g r a p h i c s c h a r a c t e r s . 

Thomas Martin, 
Kerridge, 

Macclesfield. 
P A I 1 ! . B U N N , in his book Making the 
Most of Your Atari, explains that 
there arc four players and four 
missiles on the computer, each with 
its own colour register, size register 
and horizontal position register. A 
player is exactly eight bits wide by 
either 128 — double — or 256 — 
single-line resolution. T o create your 
player, you plot the squares on a grid 
which is eight by whatever height 
you want the player to be. You then 
put the numbers 128, 64, 32, 16, 8, 
4, 2 and 1 above the grid, adding the 
value if the square for the shape is 
filled in. 

O R I C N O T I C E 
• I a m th ink ing of b u y i n g a n 
O r i c c o m p u t e r . I will be u s i n g i t , 
a m o n g o t h e r t h ings , as a k ind of 
e l e c t ron i c bu l l e t in b o a r d f o r a 
c lub I be long to . I h a v e s een t h a t 
you c a n get ta l l l e t t e r s on the 
B B C M i c r o . Is it poss ib le to do 
t h e s a m e wi th t h e Or i c? I c a n n o t 
a f fo rd a B B C m a c h i n e , a n d h a v e 
h e a r d tha t the O r i c would be a 
good second cho ice . 

Patrick Shepson, 
Leighton Buzzard. 

T H F . O R I C h a s a n u m b e r of 
commands — including the colour 
ones, of course — to enable you to 
dress up your text output. You can 
get double-height characters by 
using Control D. If you want 
double-height characters, you enter 
as part of the program 

PRINT CHRSI4);CHR$(27);"J 
... followed by text". 

T h e J will not be printed. Change 
the J to an N to get double-height, 
Hashing characters. 

W O R D P R O C E S S 
• I a m a n e w c o m e r to m i c r o -
c o m p u t e r s a n d w i t h Your 
Computer a n d a s u b s c r i p t i o n to 
s o m e books , h a v e b e e n t ry ing to 
l e a r n m o r e a b o u t t h e m o u n t a i n 
of h a r d w a r e a n d s o f t w a r e ava i l -
ab l e . I w a n t to be a b l e to d o w o r d 
p r o c e s s i n g but it s e e m s t h a t as 
p r i n t e r s go f r o m 80 c h a r a c t e r s 
u p w a r d s , to h a v e a m i c r o -
c o m p u t e r d i s p l a y i n g 3 2 
c h a r a c t e r s is not t h e bes t way of 
d o i n g it . To h a v e to scrol l a 32-
c h a r a c t c r s c r e e n lef t to right 
does not s e e m idea l . As I a m a n 

a c c o u n t a n t , I w a n t to he a b l e to 
c o m p i l e f i nanc i a l s o f t w a r e . Bu t I 
feel (ha t d i sc d r i v e s will m a k e 
s o m e c o m p u t e r s I a m con-
s i d e r i n g , such as the N e w B r a i n , 
too e x p e n s i v e . T h e S p e c t r u m f o r 
t h e p r i c c s e e m s e x c e l l e n t , 
espec ia l ly with the M i c r o d r i v e . 
C o u l d y o u g i v e m e a n 
a s s e s s m e n t of t h e h o m e - s t u d y 
Bas ic c o u r s e o f f e r ed by the 
N C C . Is it of a n y use to a 
b e g i n n e r ? 

B 7 Owen, 
Riyadh, 

Saudi Arabia. 
A B B C . M I C R O with word processor 
R O M would solve your word 
processing problems, but you would 
have to check that a sui table 
accountancy package is available; 
and also whether you can afford to 
add dis.es to the BBC machine when 
you get it. The >3CC course has sold 
extremely well. While not the 
breeziest presentation of the subject 
matter available, it covers the field 
very competently and carefully. It is 
one of the best overall introductions 
to Basic available at the moment. 

I N C O M P A T I B I L I T Y 
• I a m still wa i t ing f o r m y 
S p e c t r u m to be d e l i v e r e d . I d o 
n o t k n o w m u c h a b o u t t h e 
m a c h i n e codc . I would l ike to 
know if I can u s e t h e ZX-81 
m a c h i n c - c o d e a r t i c l e s f e a t u r e d 
in t h e pas t in Your Computer, a n d 
if n o t , w h a t m o d i f i c a t i o n s would 
be n e e d e d to get t h e m to w o r k . 

Par id F.hsan, 
Porinoood, 

Southampton. 
t'NKORTfKATEt.Y. the short answer 
is " N o " . M o s t m a c h i n e - c o d e 
programs put material on to the 
scrccn, and the routines to do this 
need to be totally rewritten for the 
Spectrum. 

D R A G O N D A Z E 
• I h a v e seen a g r e a t d e a l of soft-
w a r e a d v e r t i s e d f o r the D r a g o n 
32. I h a v e only h a d m y D r a g o n 
f o r a m o n t h , a n d a m q u i t e 
b e w i l d e r e d as to which is the 
bes t s o f t w a r e to b u y . I a m 
m a i n l y i n t e r e s t e d in a r c a d e 
g a m e s . C a n y o u adv i se m c ? 

Gtvyn Parkly, 
Paisley, 

Renfrewshire. 
T H E S C O T T I S H Dragon Club , 1 
Walker Street, Edinburgh may well 
be able to help you with information 
on commercial software. Suppliers 
of Dragon software include APG. 
Software, 24 Mountain View, Peel, 
Isle of Man; Stanley Software, 91 
Cradley, Widnes, Cheshire; Saint 
George Software, 73 Ling Street, 
Liverpool, L7; DACC, 23 Waverley 
Road, Hindley, Greater Manchesiirr, 
W N 2 3BN; juniper Computing, 8 
Pembroke Green, Lea, Malmesburv, 
Wiltshire SN16 91'B; and Wizard 

Software, PO Box 23, Dunfermline, 
Fife, KYI 1 5RW. There are also a 
number of Dragon hooks around 
including Dragon Load and Go, 
Making the Most of Your Dragon 32, 
Enter the Dragon and Dynamic 
Games for the Dragon 32. Sec also last 
month's review of Dragon software 
in Your Computer. 

D R A G O N L O R E 
• I h a v e r e c e n t l y b o u g h t a 
D r a g o n 32 c o m p u t e r a n d would 
l i k e t o k n o w if y o u c o u l d 
r c c o m m e n d a b o o k on p r o -
g r a m m i n g in e x t e n d e d Bas ic . 
Also, cou ld you tell m e which 
o t h e r c o m p u t e r s o f t w a r e is 
c o m p a t i b l e with the D r a g o n ? 

Mrs J Begg, 
Abergavenny, 

Gwent. 
T H E R E A R E two b o o k s on 
programming in Tandy Color Com-
puter Basic available from Tandy 
dealers. Although these books deal 
with the Tandy Color Computer, 
they apply to the Dragon as the two 
computers appear to have virtually 
identical ROMs. Because of this, 
Tandy Color Computer programs 
will run on the Dragon 32, if you 
manage to buy the software on 
cassette. As well as the books sold by 
Tandy, there are several other books 
on programming the Tandy Color 
Computer available in the U.K. 
which should prove of use. You will 
probably find them advertised in this 
issue of Your Computer. 

R O M S W E E T R O M 
• R e a d i n g t h e B B C M i c r o -
c o m p u t e r l i t e r a t u r e , I see t ha t 
" u p to f o u r d i f f e r e n t 16K in t e r -
p r e t e r s " m a y be f i t t ed i n s ide t h e 
m a c h i n e , a n d tha t t h e Bas ic 
i n t e r p r e t e r s u p p l i e d is c lassed a s 
o n e of t hese . Arc t h e o t h e r 
l a n g u a g e R O M s — P a s c a l , F o r t h 
a n d Lisp — a v a i l a b l e yet? Is t h e 
m n e m o n i c a s s e m b l e r p a r t of the 
Bas ic R O M o r is it p a r t of t h e 
16K m a c h i n e ' s ope ra t i ng sys t em, 
a n d t h e r e f o r e a b l e to be a c c e s s e d 
by the o t h e r l a n g u a g e R O M s . 
Will it be poss ib le to b u y t h e 
M i c r o f i t t ed wi th o n e of t h e o t h e r 
l a n g u a g e s as s t a n d a r d i n s t e a d of 
the Bas ic i n t e r p r e t e r be ing sup-
p l i ed? 

M E Needham 
Clitheroe, 

iMncashire. 
T H E O T H E R language ROMs are 
being developed in order, with the 
Pascal one first. T h e assembler is 
part of the Basic ROM, and there-
foie cannot be acccssed by the other 
language ROMs, However, it is 
possible that the other ROMs may 
include assemblers. Acorn tells me it 
has no plans to release the computer 
with any onboard language, as the 
initial choice, except Basic. 

YOUR COMPUTER, MAY 1983 1 159 



THE DRAGON DUNGEON 
T A K E I N V E N T O R Y ! 

You've tried N,S,E and W and failed 
to find the particular treasure of your 
quest. Now is the time to "take 
inventory" at the Dragon Dungeon. 

The Dungeon vaults are filled with 
peripherals, books, software and 
other goodies, exclusively for the 
Dragon 32 owner — from recorder 
leads to Editor/Assemblers and from 
arcade games to Data Base Manage-
ment Systems. 

Our stock of software is selective, 
since w e believe in value-for-money. 
Feed your Dragon on the best pro-
grams! Current best-seller: Sala-
mander's superb 'Dragon Trek' 
{£9.95). 

W e try to stock everything 
published on the Dragon. Try the 
'Dragon Companion' (£4.95) and 
discover 12 graphics modes! Current 
best-seller: David Lawrence's 'The 
Working Dragon 32' (£5.95). 

'Textstar', which stores six pages 
of A4 per loading, now in stock 
(£12.95). 

Send for current listings. 

D R A G O N S T I C K S 
Top quality double-potentiometer 
joysticks, for the Dragon owner w h o 
demands arcade action. Sensitive, 
but tough and reliable, Dragon Sticks 
will keep on zapping when others 
fail! £19.95 per pair, inclusive VAT 
and postage. 

D R A G O N S T E E T H 
The Dragon Owner's Club monthly 
newsletter is packed with news, 
reviews and information for the 
d e d i c a t e d D r a g o n - b a s h e r . The 
Dungeon Master is collecting all your 
t ips , d i scover ies , rev iews and 
"beefs" and will send out guidelines 
and payment rates to those of you 
who feel like breaking into print! 

' D r a g o n ' s T e e t h ' , w h i c h is 
published in the last week of every 
month, includes hardware and soft-
ware offers, Club members adverts 
and local Dragon user-group news. 
Badges, T-shirts, Dragon sweaters 
and similar for extrovert owners! 

Annual Membership (including 
'Dragon's Teeth') £6.00 six-month 
trial subscription £3.25. 

T H E D R A G O N D U N G E O N 
P.O. Box 4, A s h b o u r n e , Derbys . D E 6 1 A Q . Tel: A s h b o u r n e 44626 

V i k i n g 
S o f t w a r e 

COMMODORE 64 + VIC 20 SOFTWARE 
FROM VIKING 

PONTOON 
£5.95 

3D ESCAPE 
£5.95 

B A S I C f H E N C M 

•BASIC FRENCH 
£5.95 

D R A U G H T S M . 9 5 
OTHELLO £4.95 
• F R E N C H T E S T t . . . Improve your basic French w i t h this course of words and phrases 

£ 7 9 5 
C O D E M A S T E R ' . ' . . . ' . ' . ' . ' ' . ' . '.'. '. '. '. '. .'. '. '. ' . . . . ' , £ 5 . 9 5 
' S T O C K E T T E . . .Smal l stock p a c k a g e o n tape for stock control of your small business 

£ 1 4 . 9 5 
N E W - Z X S P E C T R U M C O D E M A S T E R ( M A S T E R M I N D } £5 .95 
P A C K OF 10 C12 B L A N K C O M P U T E R T A P E S £5.00 
N E W - V I C - 2 0 16K R A M P A C K ( S W I T C H A B L E T O EITHER 3. 8 OR 16K> N O W 
O N L Y £39 .95 
• R E Q U I R E S AW A D D I T I O N A L 8K OR 16K R A M P A C K O N T H E V I C 2 0 C O M P U T E R . 

C B M 64 O N L Y 
HOME A C C O U N T S Keep your homo account* on 
the 64 w i t h this excellent packago. Budget , al locate and video your current financial 
state at any time £9 .95 
S T O C K A I D The ul t imate in disk based stock 
systems. 1200 items, w i t h orders and suppliers o n a 1541 disk drive. Full reporting e n d 
stock valuat ions etc. S e n d for fact sheet €75 .00 

D E A L E R E N Q U I R I E S W E L C O M E 
Please m a k e c h e q u e s / P . O . ' s payable to: 

VIKING SOFTWARE 
Unit 3, Meadow View, Browston Lane, Browston, 

Gt Yarmouth, Norfolk NR31 9DP 
stating machine required 

^PROFESSIONAL 
^ S O F T W A R E 

P o N E W B R A I N 
7 ©BBC 

O M P F - II 
©VIC - 2 0 

© 
T h e A c c o u n t a n t 
S o t o f 2 

<z> 
3 2 

g r a m m e s P r o g n 
• S A L E S L e d g e r 
• P U R C H A S E L e d g e ' 
M e n u d r i v e n C o m p l e t e 
A c c o u n t s L e d g e r 
s y s t e m s in t ruding a Pnnt 
A n a y s i s - H a r d C o p y 
a n d other funct ions y o u 
Only e x p e c t e n D isc 
systems. Including « t 2 
p y U s e r M a n u a l 
C a s s e t t e v e r s i o n * 
C 5 5 . 0 0 e a c h . 
B o t h P r o g r s m m e i 
C 1 0 0 . 0 0 t h e s e t . 

T e l e p h o n i s t -
A D<ecto<y so 
c o m p r e h e n s i v e that it 
w> I b e c o m e a must lor 
a t s e n o u s users. S o n 
rout ine* o n a n y field a n d 
3 cfcgit recogni t ion 
C a s s e t t e v e r s i o n 
C 20.00 

© 

© 

© 
T h e L i b r a r i a n -
• K A f t t j i n d e x , 
is M e n u d n . e n w t h 

excer-ent sort rout ines 
a n d giving y o u a o l 
M e m o r y re inaming e n 
it ,ery e n t r y O n e 
p r o g r a m m e b e i n g user 
def inable. 

C a s s e t t e v e r s i o n s 
C 2 8 . 9 5 e a c h . 

F i l i n g C l e r k 
T h e a n s w e r t o all your 
w o r i e s ; A p a g e Filing 
S y s t e m with all t h e m e n u 
fl-r/en funct ions y O j onty 
t no o n large D a t a b a s e s 
Toge ther wi th a 1 2 p a g e 
User M a n u a l 
C a s s e t t e V e r s i o n 
C 3 0 . 0 0 . 

C n l o - A - C h a r t & 
A n a l y s i a t 
( a v a i l a b l e s o o n ) 

© 

C o m p o s e r 
A P r o g r a m m e wi th the 
heart o l a W a s t e ' 
C o m p o s e r , giving y o u a 
c h a n c e to c o m p o s e a 
Classic, wi th a u t o m a t * 
nota t ion 
C a s s e t t e v e r s i o n 
f o r M o d e l <B' 
C 6 . 9 5 

<s> Dragon Ledger 
Either S a l e * Of Purchase, 
t h o P r o g r a m m e g .ves 
you an y o u n e e d to run a 
u n t i l Business, inc ludes 
VAT a n d Print a n a l y s e 
toge ther w i th a 1 2 pg 
U s e * M a n u a l 
C a s s e t t e V e r s i o n 
C 4 9 . 9 5 

1 COMPUTER 

Oeaier/Trade d j e o u n ' s 
MuOle lor ov^nl-ty 

Cash «ntn orders lor 
n r « j : f detoery 

A C C E S S C A R D 
H O T L I N E -

[ 0 9 6 2 } 7 4 2 1 4 2 . 
W E Q U A R A N T E E 

D E S P A T C H 
WITHIN 

2 4 
H O U R S 

A* rex>fl« VAT 
P A P S O p 

mm M I C R O H O U S E 
j G R E C H H I L L 
• I N D U S T R I A L E S I 

K I O O E H M I N S I E R 
WOFLCS 

T e l : ( 0 5 f S 2 ) 7 4 2 1 4 2 

' A L S O SEE A D V E R T O N P A G E 187' 
1 1 6 0 Y O U R C O M P U T E R . M A Y 1 9 8 3 



SOFTWARE FILE 
Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 

backwards he will biie himself and die. Every 
time he eats a fruit he grows by one segment. 
When it reaches a length of 40 segments, you 
will have to guide another faster baby 
millipede on a new screen. 

You have 3 lives at your disposal. The score 
is constantly updated and because all the 
calculations and the printing of the millipede's 
segments are done in machine code, the action 
is very fast. If you want to change your speed 

Millipede 
Shingo Sugiura, 
Putney, 
London. 

Y o u MUST guide a hungry baby millipede 
gobbling up red fruits whilst avoiding the 
deadly rocks. Naturally, if you guide him 

press Escape, this will revert you back to the 
instructions without clearing the high score. 
Use Z & X for left and right respectively, and 
the colon and oblique stroke for up and down. 
Lines 50 to 240 
Lines 250 to 330 
Lines 340 to 500 
Lines 520 to 700 
Lines 710 to 900 
Lines 910 to 1030 
Lines 1040 to 1090 
Lines 1110 to 1200 
Lines 1210 to 1240 
Lines 1250 to 1280 
Lines 1290 to 1310 

Lines 1320 to 1360 
Lines 1370 to 1390 
Lines 1400 to 1420 

machine code 
sets up screen 
main program 
initialise variables 
instructions 
sets up screen 
prints the rocks 
prints the fruits 
prints score and high score 
new screen procedure 
checks the colour in front of 
head 
deaih procedure 
ending procedure 
delay procedure 

2 
3 
4 
5 
6 

10 
23 
33 
43 
53 
63 
73 
63 
93 

1&2 
113 
123 
130 
1-43 
150 
160 
170 
ieo 
193 
203 
210 
220 
230 
240 
241 
250 
260 
270 
2S0 
290 
300 
310 
320 
330 
340 
350 
360 
370 
3SO 
390 
460 
410 
420 
432 
4 -it 
J M 
46C 
473 
4 M 
•ISO 
580 
510 
52© 
130 
343 
350 
550 
570 
5S0 
550 
600 
410 
620 
630 
649 
653 
660 
670 
633 
630 
790 
701 
710 
720 

REM * t * * *» MILLEPEDE * « » « * 
REM »* <c> Mircn 1963 * * 
REM t* Ely Shln»0 Sufliur* ** 
REM i m i i t J i H t m m u i t i t 

ON ERROR GOTO 30 
h l* -50 
M00E7.PR0Clrt»t 
Hi.lEfW2B0O • CSWRCH**FFEE LGTH*-S70 HEADV.-S.71 
FOR I*-© TO £ STEP 2 PV.-«.2B03 

COPT! 51 
LDY 440 
.LOOP 
LDR t2ClF,Y 
STA 12C20,Y 
LDfl 4.2C51.Y 
STA t2C52.Y 
DEY 
BH£ LOOP 
LDY <LGTKS» 
. AH I 
LQA d 3 i JSR OSWRCH 
LDA 42C20-Y JSR OSWRCH LDfl S2C52-Y JSR OSHRCH 
LOR <1223 JSR OSURCH 
0EY 
BNE AMI 
Ltlfl »31 JSR OSWRCH LDfl t2C20' JSR OSWRCH LDfl t2C52 JSR OSURCH 
LOfl HEADS'. JSP OSWRCH 
RTS 3NEXT 1*. 

« COf 11 f «!i»3 ' 1 
HjttEr:-s.26ec 
V0U22.1i23,13.32.0-0/0 19-3-2;®>17.I,17,131,12 
H1P1E.K-&280C 
PROCdati 
PROCmit 
PR0C«»U 
PRCCOBit 
PROCfcod 
REPEAT 
IF INK£YC-9S>«-1 THEN ft*""LEFT" 
IF ISKEY<-67>»-l THEN fl»--RIGHV 
IF INKEYC -73 >«-! THEN ft»-"UP" 
IF !NKEYf-103>—1 THEN =I*-"DOWH-
PRINTTflSt ?< t2C20»'7LGTH£), 7< 8.2C52+~LGTHH>>. " * 
IF ft»-"LEFT* THEN 't2C20«< '(.JCSO>-1 •>HEADi<-2£9 
IF A*-"RIGHT" THEN "«C20«< Tt2C20>*S ?HEflD5i-228 
IF A»-"IF>' THE-. ~t,2C32-'?*2C52>-l ?HEAC:-.-££6 
[F (̂ ••t-CtCiMtl" THEil ?t.2CE2»< l?t2C52 >• 1 THETC»-22r 
VDU26 *t£C20l32»16,(31-'fc2C52>»32*16-
IF c o l « > 3 THEN PPOCih^ck 
PPOCmjif»eric» 
CALL S.2S00 
PR0C**it< *Peed*> 
UNTIL 'LGTHK>»40 PROCrxw-»cr«e>"i 
GQTO270 

t t i > t i t t i t « * t t » u t t t n t i • i t i u i t 
DEFPROCinit 
ENVELOPE!, 1.3.2. -2,6, 6,6.100.8,0,-5-100.0 
V0023,224,255,£33.£33,£33.£33,ars,233,23-
V0U23.223-24, 36,126. 189. 189-126,36,24 
V0U23,226«6.36,24,126,213,126,60,24 
VCU23.227,24.so 126,219,126,24,36,6i 
VDU23.228.16,57,106.232-252,106.57, 16 
VDU23-£29,8 156,86-63-63.86,156.S 
VDU23 230.0-24 4e,32,126,190,127, 120 
cOl'^-3 
A«-"RIGHT' ?i_GTH*<"2 
Scr t tnM 
ElCPROC 
DEFpRCCdat* 
FOR xdat*>e TO 40 

?< i.£C£0*Xd«t* >-Kd»t»+13 MEXT Xd i t * 
FOP YdJ.t»«0 TO 40 

"*< t2CS2*Ydet» >"15-NEXT Yd>ti 
ENt-PPCC 
OEFPROClr.it 
PRINTTABC 13,1 )jCHR»< 130>:CH»*< 141 VMILLEPEDE" 

7 3 0 P R I H T T A 8 C 1 3 , 2 > > C H R » < 1 3 0 > , C H R « < 1 4 1 ) " M I L L E P £ D E " 
740 P B I t l T ' C H f W ^ 1 3 1 > ; T f l B < i n i - B Y S H I N G O S U G 1 U R A " 
7 5 0 P R I K T ' C H R * 1 3 2 > , " Y o u M u * t « u t d « t h e « l l l l P « d » -
7 6 0 P R I N T C H » » < 1 3 2 ) , " t o w a r d * t r v e r l P » f r u i t * w h i l e a v o i d i n g " 
7 7 0 P R I N T C H R « 1 3 2 J ; " t h e r o c k * 
7 8 0 P R I N T C W « < 1 3 2 ) 1 * I f j e n i t r y t o « u l < J * h l » b a c k w a r d * 
7 9 0 P R I N T C > * * < 1 3 2 > ; - - 1 1 1 b i t * h m * « l f d i e . " 
8 0 0 P R I N T C « » < 1 3 2 > ; " Y o u h a v e 3 l l v i t . ' 
8 1 0 P R I N T " T o c h a r g e l e v e l f r « ( s E S C A P E 
8 2 0 P R I N T X H « » U 3 3 > . C O N T R O L S 
8 3 0 P R I N T ' C k R « C 1 3 4 > , " U P 
3 4 0 P R I N T C H « « 1 3 4 ) - - D 0 H f i • / • • ' 
8 5 C P R I N T C H R K 1 3 4 > j " L E F T ' 2 ' " 
6 6 0 P R I N T C M P « < 1 3 4 > i " R I G H T ' X ' " 
9 7 0 P R I N T l r t f u t < 0 F « t t o 9 * l o u > R E P E A T I 7 . - 1 N S T R < - 0 1 2 3 4 3 6 7 8 9 " , G f i T » 

) U N T I L P R I N T , 1 ^ . - 1 i f e u 1 ^ - 1 ) * 1 0 
8 8 0 P R l N T ' C H f t » < 1 3 6 > i C H R » < 1 3 € > ^ T A E < 7 ) i - P r « * » S P R C E E A R t o » t * r - t " , 
S 5 0 R E P E A T L W T I L G E T = 3 2 
900 ENDPROC 
901 
9 1 0 D E F P R O C w s l l C O L O O R O 
9 2 0 V C H J 3 1 , 1 3 , 0 , 2 2 6 P R I N T " M I L L E P E D E " , C H R « 2 2 6 
9 3 6 P R I N T T A B < 2 , 2 > , S T R ! N G « < 3 f . C H R » 2 2 4 ) 
9*6 P R I N T T A 6 < £ , 2 8 >> S T R I N G * < 3 6 , C H R 4 2 2 4 > 
9 5 ® F O R U A L L - 2 T O 2 7 
9 6 0 P R I N T T A B C 2 . W A L L > C H R » 2 £ 4 
9 7 0 P R I N T T F © < 3 T , M A L L > C H R « 2 2 4 
9 8 0 S O U N D t l l , - 1 0 . l - i f t L L » 2 * 1 0 0 , 2 
9 9 0 P R O C « * l t < 3 0 > 

1 0 0 0 N E X T W A L L 
1 0 1 0 P R I N T TAB< 3 , 3 3 > - ' • T A B < 2 0 , 3 0 " H i o n 4 c o r e - j n t X * 
1 0 2 0 P R I N T T A S O . S i J j - L i v * * l » f t ' j l i f e " . , T A 8 < 2 0 , 3 1 ) ; » S c r « « n " , » c r » e n ' < , 
1 0 3 8 E N D P R O C 
1 0 3 1 
1 0 4 3 D E F P R O C o b i t 
1OS0 FOP 06ST-1 TO tcreen5i*3+10 
1 0 6 0 P R I N T TAB". RtICK 3 3 > * 3 , Rt lO< 2 4 > + £ > C H R » 2 3 0 
1 0 7 0 S 0 J N D 0 , - 1 5 , 6 - 1 
SOS© PROCu*11<100 > 
1 0 9 0 N E X T O B S T E N D P R O C 
; ISO 
1 1 1 0 D E F P R O C f O O d ' C O L CUR 1 
1 1 2 0 F O R F O O D - 1 T O 3 0 
1 1 3 0 P R 0 C u * i t < 1 3 0 > 
1 1 4 0 S O U S O l , - l O , R N t X 2 0 O > , 1 
1 1 5 0 P R I N T T f l B C R H C X 3 3 > - 3 , R N 0 < 2 4 > * 2 > > " « " 
1 I 6 0 N E X T F O O O 
1 1 7 0 V D O 1 7 . 0 , 3 1 . 1 7 , 1 3 , 2 2 8 , 1 7 , 1 
1 1 6 0 P R I N T T A B f 1 8 . 1 5 ) . " R e a d y 1 " P R O C u * 2 0 0 0 J 
1 1 9 0 P R I N T T A B ( 1 8 - 1 5 ) ; * 
1 2 0 0 E N D P R O C 
1 2 9 1 
1 2 1 0 D E F P R O C v w i ^ n c s C O L O U R O 
1 2 2 0 I F * c o i - e : c > » H i : : T H E N h t ^ - » c o r « v . 
1 2 3 0 P R I N T T f l B < 9 3 0 > , i c o r e ' - i . T A B f 3 1 - 3 0 > , h i ^ . 
1 2 4 0 E N D P R O C 
1241 
l £ C O D E F P R O C f t « w _ * c r e « n 
1 2 6 0 P P O C w « i t < 2 0 C O > 
1 2 7 0 i P e e d * t ^ » e d - 1 8 1 I F i r - e r d ' O T H E N t p e e d ' O C L G 
1 2 8 0 E N D P P O C 
1281 
1 2 9 0 D E F P R O C c K e c l : 
1 3 0 0 I F c o l * - ' . T M O i e ^ * V ' n . G T H ^ t C T H ^ • ) * 1 S O U U D l . l . 1 , 3 E N D P R O C 
1 3 1 0 I F c o l ^ - 0 T H E N P R O C d e x d Em&PROC 
1311 
> 3 2 0 D E F P R O C < * e a . d 
1 3 3 0 S O U N D 0 , 1 , 5 0 . 5 
1340 P R 0 C u * i t < 1 5 0 0 > 
1 3 5 0 t l f * J i " l l f « ) £ - l ' I F m » v . < e T H E N P R O C e n d 
1 3 6 0 C L G G Q T 0 2 7 0 E»OPROC 
1 3 6 1 
1370 OEFPROCend 
1 3 S 0 P R I H T - O E A D - P R l N T " P r » » » S P A C E P f l R t o r * P l » y - R E P E A T U i l T I L G E T - 3 2 
1 3 9 9 G 0 T 0 2 S 0 E N D P R O C 
1 3 9 1 
1 4 0 0 D E F P R O C « * l t < T - - ; > 
1 4 1 0 F O R D » l « * V , - 0 T O V.'. N E X T D e l i a * . 
: 4 2 0 e i . O P R O C 

Surrounded 
Mark Easton, 
Mapperley, 
Nottingham. 

S U R R O U N D I S a novel addictive game for the 
ZX-81, requiring a good strategic mind. The 
program takes up just under 4K of memory. 
The instruction and a sample of the graphics 

are shown with the listing. In order to make 
the program easier to understand, Rem state-
ments are included. The program gives a good 
example of how to Peek and Poke into the 
display file. Another interesting point is line 
2020. This one line replaces: 

IF R = 4 THEN LET CP = CP+ 1 
IF R =3 THEN LET CP = CP-1 
IF R = 2 THEN LET CP = CP + 33 
IF R = 1 THEN LET CP = CP + 33 

1 REM 
2 R E M _ 
3 LET H S ~ » 3 
5 GOSUB 9 1 0 0 

i e LET P O = 1 1 0 
SO GOSUB 1 0 0 0 
3 0 LET Z = e 
•1.0 LET G "O 

100 LET I t - I N K E l ' t 
I C S XF I * = THEN GOTO IOO 
110 LET L=PO 
I I S I F (CODE 1%) >36 OR (CODE X * 

) < 3 3 THEN GOTO 100 
I S O LET P O i P O + ( I « = " 6 " ) - < I t s " 5 " ) 

+ 3 3 1 ( ( 1 * = ' ft") - ( I * = " ? " J 1 
12S LET G =G +1 
127 LET PP«PEEK 1 6 3 9 6 ( 5 5 6 » P C C 1 -

1 6 3 9 7 + P O + l 
(continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 

130 I F PEEK PP--1S& T R T E N C O T O 9© 
135 T P P E E K P P B S S T M L N GOTO 90© 

c 
1 3 7 I F P E C K P P = 1 0 T H C N G O T O 6 0 0 

O 
1 4 0 P O K E P P , 2 3 
1 4 . 3 P O K E ( P E E K 1 6 3 9 6 « - A ! 5 6 E R E E K 1 

t J 3 9 7 + L t l ) , 0 
I S O G O S U B A A H O 
1 5 5 P R I N T R T 
1 6 0 G O T O 1 O 0 

I E E E > R E M K M B U P L H V I N G R R E R * - * 
1 0 0 1 F O R R = 1 T O 6 
1 0 0 2 P R I N T R T R N O « 6 , R N D * 3 ® . : " O " 
1 O 0 4 N E X T R 
1 0 0 6 P R I N T R T M , 

1010 F O R _ r o e _ 
10S0 PRINT " • " . : T R B 3 1 ; 
1030 NEXT R 
103S FOR R - l TO 13 

1 0 * 2 N E X T FT 
1 0 4 3 P R I N T R T 1 * 3 . B . J 

104.5 PRINT RT 3 . 1 1 ; " t " 
1 0 4 6 PRINT OT a t . S ; NO 
t e s t ) RLTUHN 
1999 REM «*PLRCE Bi_ue»* 
2 0 0 0 L E T C P S P O 
2 0 1 0 LET R —INT ( R N O T A L T L 
2 0 2 0 LET CP = C P t l R = 4 ) I B = 3 ) « - 3 3 K ( 
R=a) - (R«=l) > 

2 0 2 s L E T P Z ^ P E E K . I E 3 9 E * A 5 S * F » E : E X 
1 & 3 9 7 + C P + 1 
9 0 3 0 I F PECK P Z « 1 3 8 f «EH GOTO SPl 00 
a 0 3 S I F PEEK PZ=5a THEM GOTO 21® 
0 
3 0 4 . 0 P O K E R Z , i a B 
e o s o RETURN 
2 0 9 9 REM + tEXPRND FRAME** 
2 1 0 0 LET Z = Z + 1 
2 1 0 2 I F Z > 18 THEN LET Z=1S 2 1 0 5 POKE 
a 1 0 7 POKE P P . a s 
2 1 1 0 PRINT RT 
a i l S PRINT T R B i f ; * 
2 1 2 0 PRINT RT Z , <RND»26) 
T Z + l , <RND*36) +1 , " O " 
2 1 3 0 RETURN 
7 9 9 9 REM HrYOU U I N t t 
O000 PRINT RT e , e ; "2~_ 
S00? POKE (PEEK 163964-5 
6 3 9 7 + L t l ) , 0 
U O N I P O K E p p . i a i 
© 0 1 0 G O T O 9 0 3 0 
8 9 9 9 REM * # Y O U RRE DESTROYED»» 
9 0 0 0 P O K E ( P E C K 1 6 3 « > « ! W H P £ E K 1 
G 3 9 7 + L + 1 J . 0 
9 0 1 0 P O K E P P , 8 
9 0 2 0 PRINT RT P . m . ' g ' H i f ' 
9 8 3 0 I F G t - H G THEN GOfTQ 9 B 6 8 

tf^mmtVut^ 1 ' 3 ; 

9 0 4 6 P R I N T R T 2 1 , 3 . G 
9 0 5 0 P R I N T R T 2 0 . 0 . ; " I H 
9 0 6 0 P R I N T fCT 2 1 . 2 9 . C 
9 0 6 5 I F I N K E Y » ( > " " T H E N G O T O 9 0 6 
O 
9 0 7 0 I F I N K C i ' t = " " THEN GOTO 907O 
9 0 7 5 CLS 
«0S0 GOTO 10 

i r OMV k t v 

9 1 0 0 REM * * I N S T R U C T I O W b t f 
O110 PRINT TRB 1 1 : 'EUiaaSECl" 
9 1 2 0 PRINT 
9 1 3 0 PRINT " THE GRME TRKES PL 
MCC I N A " , " B L R C K FRRHC CONTAININ 
G RBOLTT 6 " , "OEftTt i P I T S « « 0 " " „ UH 
CM YOU MUST" . "AUOXD. YOU Pt I .CE I 
S " " * 
914-0 PRINT " HOUEUER, RFTCR YC 
UR TURN,THE" , "COHPUTER U I L L PLAG 
E R BLOB , " I N R VACANT .'SUU 
RRE I N RN RTTEMPTTO SUROUHt' VOl) . 

I F YOU MIT R" , "BLOB THEN YOU Af^ 
E EURPOURflTED." 
9 1 5 0 PRINT " BUT I F YOU MANAGE 

TO MRKtT R " , " B L O B LHNl' ON R P I T 
YOU U I L L S E E " , " T H A T THE FRAME EX 
PRNOS. THE ONLYURY TO SURUIUE CE 
RTAIN DEATH I S " , " T O REACH THE GR 
AY L I N E , WHICH" , 'CRN ONLY BE REA 
e u r o cv r u L L Y - , - E X P R M O I N G T H E F R 
R M C . B U T O O N " " T " > " E X P A N D I T P R S T T H E GRRY L I N E , " 
9 1 6 0 P R I N T R T 3 1 . 0 : " ( H T T R<MV K E V 

TO CONTINUE) " 
9 1 7 0 I F I N K E Y * = " " THEN GOTO 9 1 7 B 
91S0 CLS 
9 1 9 0 GOSUB 1000 
9 2 0 0 PRINT RT 1 0 , 1 ; 

9 2 1 0 PRINT RT 8 1 . C : 
i20~~iF I K I K . E Y T O " " THEN GOTO 9 3 3 

0 
3 2 3 0 I F I N K E Y $ - " " THEN GOTO 9 2 3 0 
9 2 I O C L S 
9 2 S 0 R E T U R N 
9 9 0 6 SRUE "SUROUM8" 
9 9 9 9 R U N 

Block blitz 
Robert Newton, 
Wadhurst, 
Sussex. 

T H I S C O M B I N E S attractive graphics with very 
interesting sound effects. It is based upon the 

Vic-20 game of Blitz and helpfully tells you 
how many people you massacred if your 
aircraft runs into too many tower blocks. A 
high-score rouiinc and variable number of 
chances have been included to add the 
competitive nature of the game. If the 
subroutine at line 7000 is included, then it will 
start up with some attractive large characters 

using the machinc-codc routine of the Horizon 
cassette which every Spcctrum owner will 
have. Just run one of the programs on the 
Horizons cassette and then break the program 
and type in as a direct command: 

SAVE "mc" CODE 32256, 300 
to be saved, after the Blitz program on 
cassette. 

1 1 RESTORE = b £ j E i ! f e C - « B f i j . LET 
K| ,0. BORDER 4 PAPER C INK 7 C 

S § | Pfc-S£»?fi»;£a£*SI<aEB.aBB 
. 1 2 6 2 4 
1 1 0 FOR TO "7 
13P READ a m 8 p Q,,+n -Q 
I S ® P.EM boi»b = " R " 
1&0 r>ATA 2 + . £ 4 , 1 0 2 , 1 0 2 , 2 1 9 . 3 1 9 , 

2 1 9 , 2 S & 
§ 4 0 FOR n = 0 TO 7 
2 5 0 READ a POKE USR " b " + n , a 

HEX! 
REM 

2 S 0 DATA 2 1 3 , 2 1 9 , £ 1 3 , 2 5 5 , 2 1 3 . 2 1 
9 , 2 1 9 , 2 1 9 

3 6 0 FOR n—0 TO 7 
3 7 0 KErtD o 
3 3 0 ^QKE USR " C + n , a 
4 0 0 REM " C " 4 1 0 DATA 2 3 1 , 2 3 1 , 2 3 1 , 2 S 5 , 2 5 5 , 2 3 

T o 7 

a M § ' +n ,a 

DATA 2 4 , 2 4 , 2 4 , 2 4 , 5 0 , 1 2 6 , 2 3 1 
2 3 1 
6 2 0 FOR n - 0 TO 7 
6 3 0 READ a 
BAP POKE USR "«." +n ,a 

REM " 
OATA 

NEXT n 
34,GO . 1 2 6 , 2 1 9 , 1 5 3 , 1 5 3 , 30 DAT 

"740 ' - FOR n = 0 TO 7 
READ a 
POKE USR * f " + n ,a 

, 2 5 5 , 1 5 3 , 2 5 5 , 1 5 3 , 2 5 5 , 1 5 
3 3 5 , 2 5 5 

~ FOR n = 0 TO 7 
a POKE USR - a " + n , a 
n 

' G " 
9 1 0 DATA 2 5 5 , 1 4 5 , 7 3 , 1 4 5 , 7 3 , 1 4 6 -

7 3 - 2 5 5 
3 2 0 DATA i ,4G 

1 0 5 0 FOR » - S 0 

; " C C " AT » , 
AT y , 20 . "CGG 

"CPDGC 
1 0 9 0 >?EXT_y 
1 1 0 0 PRINT AT 1 3 , 2 ; " C F " ; AT 1 3 , 5 , 
" D " ; AT 1 3 , 7 ; AT 1 3 , 3 , " E G " , AT 
1 5 , 1 2 - " O C ' i A T . 13^ ,15 ; AT 13. . 

> CD. 

2 > 1 3 ; " C " , A T 1 2 , 1 & ; B ; AT 1 2 , 2 0 , " 
E G F " ; A T 1 2 , 2 S . " C - AT 1 2 , 2 3 ; " B E -
1 1 2 0 P R I H T AT 1 1 , 2 . " C " ; A T 1 1 , 7 ; " 
G * ; AT 1 1 , 1 0 ; " B " ; AT 11 - 1 3 ; " C AT 
11 , 2 1 ; " B " ; A T 1 1 , 2 5 . " C " 
1 1 3 0 PRIMT AT 1 0 , 2 ; " B * ; AT 10,7.-. " 

9 3 0 DATA 
9 4 0 DATA 14& 

g g ? § tie 
iTA 7 3 
~A 2 5 5 
, n = 0 TO 7 

READ a POKE USR " h * + n , a 
REM " H " 
S l l 2 : BRIGHT 0 
PRIHT AT B X , 0 ; HHHHHHHHHMHH 

HHHHHHHHHHHHHHMHHHHM" _ 
FOR y - S 0 TO 1 4 STEP - 1 
P R I H T AT y , 2 ; " C C " ; A T y .S ; "Q 
y >7; " G " ; A T Y , 3 ; - D G " ; A T y , l c 

— I S ; " D G G " - AT 
G .: AT v , 2 4 ; "G * A T if 

' B C " ; AT 1 3 , 1 5 ; " F G E " . . . . 
1 S , - B C § G V ; A T 1 3 , 2 4 ; " r " ; AT 1 3 J 
1 1 1 & G | r I H T AT 1 2 , 2 ; " C " . AT 1 2 , S . " 
F 1 : A T 1 2 , 7 ; " G " ; AT 1 2 , 1 0 ; "G •AT 1 

L I 3 0 P R I N T AT 1 0 , 2 ; " B " 
G " ; A T 1 0 , 1 3 ; " C " ; A T 1 0 , 
1 1 4 0 P R I N T AT 9 , 7 ; "G 

"Et" 
S , 1 3 ; " C 

1 1 & 0 P R I N T AT 3 , 7 ; " F " ; AT 3 , 1 3 ; 
1 1 5 1 I N K 7. BRIGHT O 
1 1 5 5 DATA 0 , 1 1 2 , 2 4 © , 2 4 3 , 2 5 5 , 2 5 5 , 

W>xm 
125P1 REf _ 
1 2 5 0 NEXT n 

DATA 7 , 1 , 5 0 , 1 1 6 , 2 5 5 , 2 5 5 , 2 5 5 
F O R R I = 0 T O 7 

m n ™ u s K 

" "iTA 2 4 3 
iTA 3 2 
iTA 5 4 
~A 1 2 9 

A 2SS 
A 2 4 6 
A 2 4 0 

* +n ,a 

A B I N 0 
KE USR " K " * n , a i § A D r a • 

—<T n 
„ r >»w=-0 
1 5 0 0 LET LET K = 0 
1 5 1 0 t t r LET l x = 0 
1 S 2 0 KftM s t a r t 3 a * e 
1 5 2 S INPUT "Hot' many c h u n c e s 7 " ; 
1 S 3 0 I F P X > 0 THEN P R I H T AT 
l 4 i 0 PR INT AT P * , P X ; u I U K " „ 
1 5 4 1 I F ATTR t p y ,Px«-3.1=2 THEN LE 
1 5 4 2 BEEP . 0 0 1 , 1 0 ' BEEP . 0 0 2 , 3 0 

BEEP . 0 0 1 , S 5 
1 5 4 3 I F K > - c THEN GO TO 4 0 0 0 - -y^ THEN LET F P .v> = 

00 
P X > - 2 9 THEN P R I N T AT P S -

1 5 S 0 I F PX>=2S THEN I^TT PX=0 
1532 LET k x * P X + 1 
1 5 9 0 LET q ^ = I > ! K E V * _ _ 
160© I F I H K E Y t = - 1 THE}! GO TO 152 
G> 
1 6 1 0 k E K do bontbs 
1 6 1 1 BEEP . 0 0 4 - 0 
0 2 , 1 0 " EiEEP 
0 

THEN LET 
AND P X > " 2 3 THfeH G 

t E P _ . 0 0 3 
: BSEP 

1 5 4 5 I F py< = 2 0 THEN L E T 
1 6 6 0 I F b y = 2 1 THEN PRIHT 
X I H K 2 H " 
1 6 7 0 I F b y = 2 1 THEN GO TO S 0 0 0 „ 
1 6 3 0 I F b y > 1 THEN P R I h T ^ w J b » - l , 
H V : " - .PP. TJJT . AT. ±».SL , H * ."R " 
1 6 3 1 BEEP . 0 0 1 , 6 0 - b y 
1 6 3 0 LET t>MsKji + l 

AND r x > = 2 3 THEN GO 
"PRINT AT p y , p x - l . " " 
P R I H T AT p y - P x ; " I ^ ' K " _ 
I F P X > 2 3 THEH PRINT AT p y , 2 . H Tl 

1 7 0 4 I F ATTR t p y , P X + 4 ) = 2 THEIt LE 
T K=K+1 
1 7 0 5 I F K>=c THEH GO TO 4 0 0 0 

1 7 0 6 I F P X = S9 THEH PRINT AT r>s 
§ • » » 
1 7 1 0 I F P X > 2 9 THEN LET p y = p y « - l 
1 7 2 0 I F P X > 2 9 THEN LET P X = 0 
1 7 3 0 LET 

3 0 0 1 P R I N T AT 2 0 , b x ; " " ^ ^ 
2 0 0 2 BEEP . 0 1 , 0 BEEP . 0 2 , 5 0 
2 0 1 0 GO TO 1 5 3 0 
3 0 0 0 REM End - S u r v i v e d 
3 0 0 1 I F c < - h c THEN LET h c = c 
3 0 1 0 P R I H T AT 0 , 0 . * ' 
9 . 

; h a n c e s a n d 
b u i l d i ! ! ! * 

- 2 - i i C p £ ¥ n t ' " T h e l o i K c s t n u i s t e r 
N E E D E D M O L U R , I S 

THEN GO TO 3 0 E 

3 0 1 0 P R I H T AT 0 , 0 : " A s a f e l a n d i n 
a . i c u hod ; o ; 

c h a n c e s a n d bumped i n t o 
" b u i l d i n g s ! ! ! ' ' " P r e s s a n y K c » 
3 0 1 1 P R I 
f c h a n c e 

^ 3 0 I F I H K E Y * - ' 

4 0 0 0 REM End - c r o i h t d „ 
4 0 0 1 I F K™c AHD p y > = 2 0 AND P x > ' £ 
4 0 l 0 E I F G p x T = ^ ^ ? H E N P R I N T AT p y , 
p x ™ " 
4 0 2 0 LET x c = 3 * t F X + 3 ) LET y c = 8 * t 
2 1 - i > v l 4 0 3 0 FOR n » 0 TO 1 0 _ „ 
4 0 4 0 PLOT I N K I N T ( R N D * 7 ) + 1 ; x c , y 
4 0 4 1 DRAU I N K I H T < R N D » 7 } H ; I N I 

, I N T { R N D i H 0 + l S : PLOT 

* 7 
^ -- 1 RHI 

I N T ( R H D * 1 0 + J 

o DRAW I N K I N T ( R H D * 7 ^ 1 ) . R H D * - l 
0 , R H D * - 1 0 : PLOT xo ' j t c • DSAK; I N K 
I N T I RNX>*7+1 J; R H D * l 5 ) , R N D * - 1 0 _ 
4 g & 0 BEEP . 0 1 > RND*70—20: NEXT n 
4 0 6 0 NEXT n 
4 1 0 0 P R I N T AT 0 , 0 ; " B a d t u c K , s o u 
h i t a t o w e r b l o c K a n d bt-eur UP " 
; I N T I R N D * 5 0 0 > + 1 0 ; " p e o p l e ! ' ! " 
4 1 0 1 P R I H T " Y o u h a d * ; c. " c h o n o t 
s , t r y a f t tw s o r e n e x t t i » e i 
4 1 0 2 P R I N T • • • " P r e s s a n y Key t o h 
a v e a n o t h e r m a s s a c r e • ! ! 
4 1 1 0 I F I N K E Y * - " " THEN GO TO 4 1 1 
4 1 1 1 RESTORE 1 1 6 S 
4 1 2 0 GO TO 1 0 3 0 
& 0 0 0 REM ^ ^ LARGE CHARACTER 

mien-

CLEAR 3 2 2 S 5 LOAD "l»C "CODE 
, 3 0 0 
GO TO 9 2 5 0 „ , 

i , x x 
i + l , y y 

. i + 2 , X f i 
_ i + 3 , 

POKE i + 4 , S 
i = i +4 

LET tf-LEN T f . 
FOR n - 1 TC 
POKE i + n ^ O D E 

+ w + l , 2 5 5 

(continued on page 165) 

1 162 YOUR COMPUTER. MAY 1983 



MSCAPE&OMMA, \NHATTM • JEN GAMES W MAIN & @UTRU>ER SS^MRCAOES 



Cruising 
on Broadway 

Behind the wheel of your 
machine . Cruising o n 
Broadway. You look mean. 
People s t o p to stare. Suddenly 
a black-and-white pulls onto 
the Broadway behind—its light 
flashing and siren wail ing.The c h a s e 
is on! 
C r u i s i n g o n B r o a d w a y is a tyre-
burning fast mach ine -code g a m e for 
the 16 & 48 K Spectrum. The Turther 
you can get the more difficult it 
b e c o m e s — c a s h prizes are being 
offered e a c h month for the highest 
s cores . 
£ 4 . 9 5 * 

2 cassettes 

Blind Alley 
A deadly duel, d e e p in s p a c e . 
Blind Alley is what p a s s e s for 
sport in the year 3017. Your craft 
must u s e strategy to out-wit and corral 
the opponent—in this crazy deve lopment of the pursuit g a m e s of the late 2600s . 
After e a c h round in the enc lo sure g a m e more players are s en t against you to t e s t 
your sWII and agility. Blind Alley is the mach ine -code action of the future—now! 
For the 16 & 48K Spectrum. 
£ 4 . 9 5 

& 2 books from Sunshine 
The Working Spectrum 

{228 p a g e book) 
Ttie first we l l -documented 

co l lec t ion of s er ious programs 
for the ZX Spectrum, Programs 

^ include a Basic Renumber 
t^ which can handle G o t o s and 
G o s u b s , a character dictionary, 

a file-handler, several utility 
programs and a few g a m e s . 

Each program is built up out of 
re-usable subroutines . 

£ 5 . 9 5 * 

[HE WORKING 
SPECTRUM 

A PMCTCAl 
• / .Vj i 

O M D LAWRENCE 

The Working 

Dragon 32 
The Working Dragon 32 
This is a c o m p a n i o n volume to 
The Working Spectrum and 
inc ludes several n e w features 
s u c h a s a Text Editor and a 
Music C o m p o s e r and Editor. 
Other programs help you u s e 
the Dragon 32 a s an 
accountant , for more 
advanced high resolution 
graphics , a s a h o m e tutor for 
educat ion and for playing 
g a m e s . Each of the programs 
and subrout ines is explained 
line by line to help deve lop 
your o w n programming skills. 

£ 5 . 9 5 * ' S u b m i t your p r o g r a m to S u n s h i n e 
a n d y o u r n a m e c o u l d be here next month. 

•Ava i lab le t h r o u g h w . H S m i t h ' s a n d c o m p u t e ' d e a l e r s . 

Please send me 

• 

The Working 
Spectrum 
at £5,95 each 

The Working 
Dragon 32 
at £5.95 each 

Cruising 
on Broadway 
at £4.95 each 

Blind 
Alley 
at £4.95 each 

L 
I enclose a cheque^ postal order lor £ 

payable to Sunshine Books 
19 Whitcomb Street. London WC2 7HF. 

SUNSHINE 
Trade/dealer enquiries welcome. 

Name. 

Address. 

Signed, 

We can normally deliver in four to live days. 



SOFTWARE FILE. 
(listing continued from page 162) 

L E T ur = 
RETURN I 

USR 3 a s s e 

F I ^ S H _ 
K 1 C L S 
OSSO L E T 
ET 
H*2TG> L E T x s - £ 
3 2 S C GO SUE 

1 2 i H 
R o b e r t N e w t o n " 

LET y s = 3 

L E T * y = & © ' L E T " B L I T Z 
F L A S H 0 : I N K S L E T X & - & L E T 
= V : &O SUB 309i?i , 
S3GIO FLf^SH £?• I N K O L E T r V - P r e 

> c o n t i n u e " : 
L E T 

o n * K e i ^ t o . c o n t i n u e " G O ^ s f t f i * 
ET 

Juggler 
J Char/esworth, 
Kings-L ynn, 
Norfolk. J 

THE OBJECT of this game, for the 16 or 48K 
ZX Spectrum, is to keep the bails which are 
bouncing around the screen from hitting the 
bottom of the screen. To do this, you move a 
bat back and forth across the bottom of the 
screcn, trying to make the balls land on it so 

they can rebound upwards. 
At first there is just one ball, but every 25 

seconds another ball is added and your points, 
displayed in the top right-hand corner, go up 
in steps of however many balls there arc. All 
the controls arc printed by the computer on 
running the program. 

For speed, I have written all the moving 
graphics section in machine code. This is 
stored in the data statements from line 9000 
onwards, which the computer will check for 
errors with a checksum when it is run. 

1 BORDER 0 PAPER 0 : I N K 7 
10 GO TO "3000 __ 
2 0 LET 3 * = " .JUGGLER 

L E T k = 1C : GO SUE 
200 

3 0 LET a 5 <- „ 
" : L E T JC=12 GO SUB 

SCO 
4 0 L E T a » = " H=HOLD _ 

S - S T A R T " . LET x > 1 4 : GO SUE 
20© GO TO 3 0 0 
2 0 0 FOR .3=1 TO LEN P R I N T AT 
x , 0 . BR IGHT l ; a t t L E N 

) : B E E P . 0 1 . 3 + x . NEXT * : RETURN 
30® FOR 3 = 1 TO 1 0 : POKE 3 2 3 4 6 + 4 

••4, JNT ( R N D f 6 ) + 3 : POKE 3 S 3 4 7 + 4 * . 3 
• I N T !RNP H S J + 2 : POKE 3 2 0 + < j - * * - m . 
1 - i Z AND R N D J - . S J . POKE 5 £ 5 4 « ' » * . J 
, l - ( 2 AND R W & > . 5 > : NEXT 3 

3 1 0 L E T A T = " PRESS- S 
•• L E T X « A I G O S U E 

3 0 0 
o o S U B s e e 

3 3 0 C L S P R I N T A T 0 , 0 , . L E T L = 
U S R 3 2 0 0 0 

3 4 0 L E T < * = & : L E T p - 0 : G O S U B 4 - 0 
O 

3 5 0 I F INKEY $ = " h " THEN GO SUB 5 0 0 
3 & 0 I F PEEK, 2 3 6 7 3 > = 5 THEN GO SU 

D 4 0O 
3 8 0 LET P = P * R : P R I N T AT 0 , 2 7 ; P 

APER 1.. P. P A P E R & LET I = U 5 P 33E 
2 7 : I F PEEK 2 3 2 9 G < > 9 9 THEN GO T O 

3 S 0 
3 -90 GO TO 3 0 0 
4.ff>e POKE POKE 2 3 5 7 3 . © 
L E T r - f + < l AND r c >10) : POKE 3 2 5 

3 1 , r; POKE 3 3 5 7 5 , r : POKE 3 2 5 7 8 , 3 
P R I N T «T 0 , 1 ; PAPER l i " R O 

UND " ; r ; AT 0 , 3 0 ; " P O I N T S " , p RET 
L E T T S P E E K 2 3 6 7 2 L E T T L = P E 

EK 2 3 6 7 3 
IF INKEY* <>••*•• THEN GO TO S 

•"return6 2 3 6 7 2 , 1 P O
*

E
 23673,TL 

3O00 DATA 62,17.21S,62 1,215,62, 

8 7 3 5 16 - I ' 1 9 2 J " ' ® 
'201 

9020 DATA 63 , 0 . 50 , 129 , 93 . 1 , 254. , 2 

1 " 4 0 - 7 " a s 

9030 DATA 58,129.92.I54 1 3= I F. 

, 43, J4 , 176, 92 . £01 . J; 176 AS A.3 « 62,aa,aio,42.a.»i.last 
215,124,213,62,16,215 5I,?,21ST6 
2,32,215,237,91,2,91.125,131,71? 
I?

4
-^!

3
®' »?. 203,244,126,254,7 32 

33^23)0/91,112,35,113,62,21S, 
1 2 0 

4 ( 0 6 0 DATA 2 1 5 , 1 2 3 , 3 1 5 , 6 2 , 1 6 , 2 1 5 , 
6 2 , 4 , 2 1 5 , 6 2 , 1 4 4 , 2 1 5 2 0 1 , $ 3 , 0 , 9 1 , 

2 , » 1 , 1 3 4 , 7 1 - ^ 5 , 9 * , 2 0 5 , 5 4 4 . 1 S 4 
, & 5 « , 7 , 3 2 , 1 0 , 5 8 , 3 , 9 1 . 2 3 7 , 6 6 , 5 0 , 3 
, 9 1 , 8 4 , 3 9 , 3 3 , 0 , 9 1 . ^ 3 5 5 8 , 3 , 9 1 , 
I 3 4 ' 9 5 , 3 8 5 , 3 4 4 , 12C £ 5 4 . , " 
9 0 7 0 DATA 3 2 , 1 0 , 5 £ . I , 5 1 . 2 3 7 , 6 8 . 5 
0 , 2 , 9 1 , 2 4 , 1 2 . 3 3 , 2 . 9 1 . 1 2 6 . . 2 3 7 , 6 8 , 
1 1 9 , 3 5 , 1 2 6 . 2 ^ 7 , 6 8 , 1 1 9 , 3 3 , 0 , 3 1 , 5 8 

, 2 , 9 1 , 1 3 4 , 1 1 9 , 3 5 , 5 8 . 3 , 8 1 , 1 3 4 , 1 1 9 
, 4 - 3 , 7 0 , 3 5 , 9 4 , 6 3 , 3 3 , 3 1 $ , L £ 0 , £ 1 5 , 1 
2 3 , £ 1 5 , 6 2 , 1 6 
9 « 6 0 DATA 2 1 5 , 6 2 , 4 , A I 5 , 6 2 1 4 4 , 8 1 
5 , 3 3 , 0 - 1 , 1 7 , 2 0 , 0 , 2 0 5 , 1 8 1 , 3 , 2 0 1 
9 0 6 1 DATA 1 9 3 , 2 2 5 , 6 , 1 0 , 3 3 , 5 0 
, 0 , 6 , 0 , 1 9 7 , 2 2 9 , 1 7 , 4 , 0 . 2 0 5 , 1 0 1 , 3 , 
£ 2 5 , 1 9 3 , 3 5 , 1 6 , - 1 3 , 1 9 3 , 1 6 , 
9 9 , 6 0 , 0 , 3 1 , 2 0 1 
9 0 9 0 C L E R P 3 1 9 9 9 : L E T 

P L E A S E U A I T L E T 
X = 1 0 GO SUD 2 0 0 

90<S5 L E T t = 0 TOR 3 - 3 2 0 0 0 T O 3 2 3 
4.2: READ B LET T = T * B POKE J» , B : 

NEXT IF T C > 3 1 / 3 0 THEN GO TO 
9 9 9 9 
9 1 0 0 R E S T O R E " ? 1 0 5 : L E T t = 0 FOR 
A » 3 2 5 0 0 TO 3 2 5 9 3 : READ B: LET T * 
t + b : POKE 4 , b NEXT J : i r • ( J 1 0 5 
6 0 THEN GO T O 3 9 9 9 
S I M DRTR 1 9 7 , 0 1 3 , 2 2 9 , 2 1 3 , 6 2 . 0 . 1 

9 1 1 0 DATA 3 3 , 9 4 , 1 2 6 , 6 , 1 , 1 9 7 , 2 2 9 , 
1 7 ^ 0 , 9 1 , 2 3 7 , 1 6 0 , 2 3 7 , 1 6 0 , 2 3 7 , 1 6 0 , 
9 1 2 6 DATA a © 5 , 1 4 2 . 1 2 5 , a s s . 1 7 , 0 , 9 
X , S o 5 , 1 2 6 , 2 5 4 , 2 1 . So.-? , 5 5 1 3 6 , 3 3 7 , 
1 6 0 , 2 3 7 , 1 6 0 , 2 3 7 , 1 6 0 , 2 3 7 , 1 6 0 , 2 3 5 , 
1 9 3 - 1 6 . - 3 9 
1 1 3 0 DRTR 2 0 5 , 5 2 , 1 2 5 , 6 , 2 , 1 9 7 , 6 , 3 
0 , 1 9 7 , 6 , 0 . 1 6 . - 2 , 1 9 3 , 1 6 , - S , 2 0 5 , 5 2 
, 1 2 5 . 1 9 3 , 1 6 , - 1 7 , 3 0 1 
9 1 4 ® RESTORE 9 1 4 B F OR -»->£" T o 7 , 

»ERI> b: POKE USR a 1 a , b : NEXT 
3 DflTR 6 © , 1 3 6 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 1 
26 , 60 
9 1 5 0 GO TO 2 0 
3 9 9 9 P R I N T AT 1 0 , 7 ; F L A S H 1 ; " 
DATA ERROR " S T O P 

Sound analysis 
Predrag Bogdanovic, 
Belgrade, 
Yugoslavia. 

T H I S MACHINE-CODE p r o g r a m for t h e Z X - 8 1 
draws graphics illustrating sound. Sound is 
fed in on the Kar socket. T o Load program 
crcatc a Rem line 45 characters long. Use any 
hexloader to enter the code. The program is 
executed by RAND t'SR 16526. If you want 
the computer to draw one graphic and then 
return to Basic tvpe: 

POKE 16551.1921N/L) 

POKE 16552 \ 
POKE 16553,0- \ Li 

or else the computer w:I: clear display and 
draw again. The program returns to Basic 
when is pressed any ke>. The Subroutine at 
address 4082h — 16514 — gives — in C 
register — the frequency of the tone on the ear 
socket. 
4082: 01 00 ff 4099: 4a 

db fe cb 38 

3c 
20 01 
0c 
10 f8 
c9 

408e: 16 00 
cd 82 40 
2a 25 40 
2c 
c0 
41 

cb 38 
d5 
cd b2 0b 
dl 
14 
d5 
cb 72 
c4 2a 0a 
dl 
cb b2 
18 el 

Sub hunt 
Jason Bumford, 
Hanham, 
Bristol, 

•JJ'J-JO 

Sen HI NT runs in an unexpanded V'ic-20. It 
shows a minesweeper on the sea's surface, 
which moves left and right under machinc-
code control, while the rest of the Basic 
program controls submarines passing at 
random depths and directions. The mine-
sweeper can drop depth charges from the bow 
and stern 3nd the submarines will randomly 
retaliate with torpedos. Each sub sunk scores 
10 points, and a deliberately wasted depth 
charge losses two points. A torpedo strike 
wipes our your score completely. The waste 
bomb key enables players to detonate depth 
charges in order to launch another if he has 
missed. I'ser defined graphics are extensively 
used. When typing in the program ensure that 
no unnecessary spaces are left, because the 
whole memory is needed. 

1 P0KE3687&, 1 5 
6 P 0 K E 5 5 , 1 8 P0KE56 * 2 8 
10 PRINT ' rMWUfllT" 1 LL=0 
3@ F 0 R f i = ? 1 6 8 T 0 7 6 7 9 F0 tEA.PEEK<R+25600>:HEXT 
50 FORFi=?432TO?503 RE*DB 
7 0 POKEft,B'MEXTft 
31 GOSUE890 POKE0, 197 P O t E l , 0 P 0 K E 6 7 3 , 0 P 0 K E 6 7 4 , 1 1 P 0 K E 6 7 5 , 3 3 : F0KE676 . .34 G0T011 

00 
9 0 t i f l T A 3 , 1 , 7 , 2 3 . 2 5 5 , 1 2 7 . 6 3 , 3 1 , 1 9 2 , 1 2 8 , 2 2 4 , 2 3 2 , 2 5 5 , 2 5 4 , 2 5 2 , 2 4 8 
110 D f l T A l , 1 , 5 , 3 1 , 6 3 , 6 3 , 6 3 , 3 1 , 2 2 4 , 2 2 4 , 2 2 4 , 2 5 4 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 4 
130 D f i T f t 2 5 5 ; 0 , 0 . 0 . 0 . 0 0 , 0 o 0 , 4 2 , 2 8 , 2 8 , 4 2 , 0 - 0 - 3 , 2 8 , 2 3 , 2 8 , 6 0 , 2 5 4 , 2 5 4 , 1 2 4 
137 D r t T F i e , 1 , 3 0 , 3 2 , 6 7 , 6 8 , 1 3 7 , 1 3 7 - 2 4 0 . 1 2 , 2 2 8 , 1 3 , 1 7 , 1 4 5 , 8 1 , 8 1 
138 D f l T f l f t C , f l 2 , e2 , f t 9 , 20 5 > 9 , 2 B , I E 2 6 , 9 9 , 2 C , I E , ft2,00,HI,00,CB,A3,02,D0.©7,C0.02 

, F 0 . 0 3 
13$ D f l T f l 8 8 , f i l , 0 0 , C D , f l 4 , 0 2 , D 0 , 0 5 , C 0 , 1 4 , F 0 , 0 1 , C 8 , f l 9 . 2 1 . 9 9 , 2 E , I E , A 9 , 2 2 , 9 9 , 2 C , 1 E , 3 C 

140 C L P : P 0 K E 3 6 8 7 9 , 1 0 P 0 K E 3 6 8 6 9 , 2 5 5 PRINT ' . ^ W t K ^ J ^ X m ^ X X f K J K J S i X X K " 
141 PRIMT"^«fIi " SV3680 
1 4 3 fl *<0)="22812231215221522151219122312251228222822283it" 
145 F O R f i = l T O 5 0 S T E P 4 ; B = V f t L < M I D « < f l * < 0 ) , f l , 3 ) > : C = V f l L < M I I » ( f t * < 0 ) , f l + 3 , 1 > > E = 5 0 : I F C = 2 T 

HEME=100 
146 IFC=3THENE=200 
147 P0KE36875.- B F0RD=1T0E MEXTB P 0 k E 3 6 8 7 5 , 0 NEXT 
150 CLR ' •••=36875: S S = 8 1 8 5 
160 X = ? 8 3 4 L=X 
170 &O5UE500 T I t = " 0 0 0 0 8 0 " 
t 30 GET A J S V S 6 S 0 
181 P R I N T ' - A M i R P K M N H I T I M E " M I D » < T I * , 4 , 1 ) " , "RIGHTS<TIT ,2> 
1 3 2 20=INT<RND(8>#21> IF20=3THENGOTO93C 
183 I F T I J > " 0 0 0 2 0 9 " T H E N F O R f l = 2 5 5 T O 1 2 8 S T E P - . 1 - P 0 K E V - H . f i HEXT P 0 K E V + 1 , 0 : G O T 0 1 0 0 0 
184 I F f t Z = - 1 THEMIFX=U+(F+22>-23THENP0KEX+2,32 P 0 K E X + 1 , 3 2 GOSUB500 
135 IFLL=0THEHIFMt- :" ."THEHLL=5 KK=0 :GOSUB90G GOSUE700 P0KEH,32 :H=H+44 
186 IFLL=0THENIFA*=" ."THEHLL=5 GOSUB7R0 GOSUE90O GOSUE700 P 0 K E H , 3 2 H=H+44 
1 9 5 $ Y S 6 8 0 : 1 F L L O 5 T H E N 2 3 0 
2 0 0 IFFiX="/'*THENLt = 0 : S C = S C - 2 "P0KEH, 3 2 FOR 19=1 TO30 POKE V + 2 , 2 1 0 : NEXT - POKE V + 2 , 6 
2 3 0 P 0 K E X / 3 5 : P 0 K E X + 1 , 3 6 : P 0 K E X - 1 , 3 2 POKEX+2,32 
2 4 0 S V S 6 8 0 y-y.+te I F X = L + • F * 2 2 > + 2 1 T H E N P 0 K E X , 3 2 P 0 K E X - 1 . 3 2 = G O S U B 5 0 0 -
2 4 5 S Y S 6 3 0 : P 0 K E V + 1 , 2 4 8 P0I E V + 1 , 0 
2 4 6 IFLL=5THEMH=H+22-P0KEH,38 I F P E E K < H - 1 > 0 3 2 0 R P E E K < H + 1 > O 3 2 T H E N P 0 K E H - 2 2 , 3 2 G0S 

JB6O0 
2 4 7 I F L L " 5 T H E N I F H = < 8 1 2 0 T H E N P O K E H - 2 2 , 3 2 

(continued on page 167) 
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BBC 
MICRO 
INSTANT 
MACHINE 
CODE! 
Yes, it's true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 
For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 

THE BBC MICRO 
REVEALED 
By J e r e m y R u s t o n 
'. . .destined to become the bible of all BBC microcomputer 
users. . .' (Personal Computing Todayl. If you've mastered the 
manual, then this book is for you. Just £7.95 

LET Y O U R BBC M I C R O T E A C H Y O U T O 
P R O G R A M 
B y T i m H a r t n e l l 

. .takes you further intothe cloudy areasofthe BBC machine 
than anything else I've yet seen. . (Computer and Video 
Games). If you're just starting out in the world of programm-
ing. then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just C6.45 

Interface, Dept YC3. 

44-46 Earls Court Road, London W8 6EJ 
Please send me: 

{ ) INSTANT BBC MACHINE CODE-tape and book-£34.95 

( ) THE BBC MICRO REVEALED-Ruston-£7.95 

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM-
Hartnell-£6,45 

I enclose £ 

Name 

A A R D V A R K S O F T W A R E 
. . . make no mistake! 
Buy professional software from 

j. the Atom experts. OUR low prices mean 
top quality AND value for money. 

Only £5.00 per cassette. 
I t 

Jt «*KE nl >T*C HJCXHS 
<i;ss!i» H > i m « . m t 

•M/M 

i- 3«> 1 1% »u 

AARDVARK GALAXIANS - widely acclaimed as the finest 
game written for the Atom, includes features rarely found outside 
the arcade - animated score-table, theme tune, progressive hi 
scores and FOR THE FIRST TIME, full internal/external sound 
options! That's right! Put the sound through the hi-fi! No 
additional hardware required! 
AARDVARK INVADERS a faithful reproduction of the arcade 
original! Superb sound effects, smooth mode 4 graphics, hi-score 
& animated score table in fact the quality that our customers 
expect from us. 
Remember Folks - AARDVARK never hurt anybody! 
Each game ONLY £5.00 inc. postage. 
Send cheques etc to: 

AARDVARK SOFTWARE 
189 Ardleigh Green Road, Hornchurch, Essex 

A d d r e s s 

BBBBOHEll Presents a 
Range of Software for 

T H E J U P I T E R A C E OK AND 16K> 
£6.50 EACH 

INC POST/PACKING 

CMPlftF INVASION • Wj (7 SO 
d wu arncm ** h w i 

and uto r m tm »*em WTV* at* tm*« t/na tw Jifr* ar* en* Vom you A ruwlt* gmrm 
lo* JvCKX Ao» C**c+wt*. 2 Star* h ct> tfw nsoflv, Wtap *wnd tow1, 
SOOT* M 

MACMNC COOI TOOUCTT ium ««m* 
uotuo A «v t r i ^ w AM « arrmiji can b* to •<•<« vQ*/ 

OaVWCMfHOMMUf7.50 Drfand rftjr Mr I ear mjmvt *«nr Cm xaj h " t*m omrm: « n n lm*cn ftrN V*> Own n : 
rmtm\ ijmm e»m <to*n 5a#c*t tw* divrcv twy ctoww wjf W o u t ** fl» Omfrr vou »r«» borC* f ^ t vw iMM^^ **** t*aranj Ortf 3 rw yj* 
i ljafmtnurm o«:r-r<j jrrv> >«-«, 9 daray hm tmkng Graprica, KJ Sau"d. Mfc 

M̂ CO, SOW A v*v Soonp * * * ^m« MtSiAOt MAXEfl 3K V H*J E*W A w progmrr M vc* tr» '**r to vc*s P-i—gi qr On 
tO^1 ^ IK' town, to UK OH JOPTTlft Wl «S9B k-̂ L-C* t. and 

CHAHATW GtNtflATOft !«Kl tS» T>» S>g»mp Vi :« AtWf Af». Vow horr* D jfr i j lC ttraan cv> Crmm vou» thncw l o r j i n cms r* cctary. 4 grow or W car b» 
Vt* qwrm A v«y wtfd* to a ->ijr far ^mku qr- w on np* »OJf e*pv«3 to viryng si^mit A V<U 

SPACf RAJOfRS < WO OOO 

W A N T E D : Good programs for all makes of micros. G o o d commiss ion pa*d send 
copy + S A E for Quick eva luanon 

T r a d e / E x p o n enquiries w e l c o m e p h o n e for details 

h i snnan 
CaDBQQBODD 
FREEPOST 
DOVER 
KENT 
Tel: 0304 821495. 

C h e q o e » / P 0 payable to 
Nl T E C H M I C R O S O F T 

Please send m e 

M E M O R Y S T A R S 

C A V E R N A T T A C K 

U. M I C R O M A Z E 

A C E I N V A D E R S 

G S P A C E B A T T L E 

I G R E E N X F R O G 

N A M E 

A D D R E S S . 
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SOFTWARE FILE 
Organisation 
Andrew Dixon-Byrnes 
West Croydon, 
Surrey. 1 • m m 

~T\ 

T i n s PROGRAM, for any size of Oric, turns the 
machine into a three-voice organ. It also shows 
how the play commands can be used to turn 
the certain voices on and off. The instructions 
are included in the program, and stay on 
screen while the program is running. 

The sccond short program for Oric, demon-
strates the high-resolution graphics of the 
machine whilst using the pattern command to 
give the lines being drawn a lace effect. 

h i w Vo.cv 
Ccoy r , 9ht »9S3 • - n 
Andre* D>Kon-Sfm«b * ' * ' 

VOICE ONE 

rem 
20 REM 
30 REM 
40 Gosufc 520 
53 : 
60 PLAY7.0.0. 3 
70 S»-KEVt 
33 
30 REM 
102 i 

IFK*-"l"l«Er(vUSICl.. . 1.4 
120 lFK*-"2'THEffUSICl 4 
17.0 IFK*»"7"THfcN<-1USICl. 2.S. 4 
140 IFfci' '4"TrtcN.»USICl. 2. 6.4 
1SZ !FK*>-"S"T*ENMtSICl. .'.8.4 
160 IFK»-"6-THEM1LSl:1.:.10-4 
l7S tf-K*-'7-THENmjSlCl. I'. 1J.4 
180 : 
190 REM VOICE TKO *-• 
100 : 
210 IFK»="t>-"tHc!*P1UStC2.1.4 
2:0 IF)\t-''WTHtNTtSIC2.;. 3. 4 
:-,ZO IFhi."E , ,rH£N!1USIC.-. 3.S. 4 
240 IFhf.= "«-TH£N1US!C2. 3.6.4 
250 IFK*"'"T-THEiVi»USlC2.3.8. 4 
:eo :fk»>--v-th=n>jusic2. 3. la. i 
270 :FK»-"U-TMEKtUSIC2. 3. 1J. 4 
230 : 
290 Rt'tf •••< voice THREE • 
reo : 
310 ifk«»~A-thenhusiC7.4.:,4 
320 :FK»--S"thenbusiC3. 4, 3.4 
330 :FK*--D-ThENWjS!C?.4.S. .. 
340 IF**-" F-THENtlUSiC?.. 4 
350 C-themi'JS!C".4.S.4 
16® :FH»-"H *THENH'JS!C~. 4. 10. 4 
-ve : F K » - - • • THEMI-js 1 r 3 . * . »••.<> 

(continued from page 165) 
2-tS I F L L = 5 T H E N I F H = > 3 1 2 0 T H E N L L = 0 P O K E H , 3 2 P O K E H - 2 2 / 3 2 

GO TO 1 8 0 
506 -:=L F=IN7(RND<2>*JZ> AZ=INT( RNB< 3 •••.'> IFflZ»lTHENfiZ=-l 
505 IFAZ=0T HENfiZ=1 
510 X = : X F * 2 2 > ]FAZ=-lTHENX=X-3 
5^0 RETURN 
S00 POKEV+2,200: 0=32 
S t e FORJJ= 1 TO 1 0 F'GKEV'-IO, 3 6 : F 0 R I 9 = 1 T O 6 0 NEXT P O K E V - 1 0 , 3 8 : 8 Y S 6 8 0 
i l l F O R I 9 = 1 T O 6 0 N E X T NEXT P O K E V + 2 , 0 POKEX+2 , 0 P O K E X - 1 . 0 POKEX+1,0 POKEX,0 
6 2 0 I F f t Z = 1 T H E H L L = 0 POKEHjO P O K E H - 2 2 , 0 SC=SC+10 GOSUE500:GOSUB760 GOTO630 
5 2 1 I F f i Z = - 1 T H E N L L = 0 • P O K E H • 0 P 0 K E H - 2 2 , O SOSC+10 GOSUB50O GOSUB7O0 
630 POKESS,39 S S = S S - 1 GOTO180 
-00 f r i h t " ^ : . c c i r e n u r s e R E T U R N 
3 0 0 F ORHH=680T 0 6 8 0 + 5 2 READ ZZl 
8 1 0 GG=ASC<22:»>-4S 1 I = A S C ( R I G H T i ( Z Z * , 1 > > - 4 8 
8 3 0 IFGG>16THENGG=GG-? 
M 0 I F I I > 1 6 T H E N I 1 = 1 1 - 7 

8 S 0 P 0 K E H H , G G *16+ I I 
SEXT KH RETURN 

50O F O R 1 9 = 7 7 2 4 T 0 7 7 2 4 + 2 1 
3 1 0 I F P E E K < I 9 + 1 > 0 3 2 T H E N H = I 9 H=H+KK ' P O K E H , 3 8 RETURN 
92® HEXT RETURN 
830 I8=0 00=250'F0RXX=X-44T07746STEF'-22 
835 SVS680 
$40 P O K E X X , 4 2 ' P O K E V , 1 7 0 P G K E V + 2 , 0 0 : 0 0 = 0 0 - 8 F O K E X X + 2 2 , 3 2 
3 5 0 IFPEEK < X X - 2 2 > = 3 3 Q R P E E K < X X - 2 2 > = 3 4 THEN18=5 

I F I 8 = 5 T H E N S C " 0 P O K E X X - 2 2 , 4 0 P O K E X X - 2 1 . 4 ! F 0 R J J = 2 5 5 T 0 1 2 8 S T E P - . 5 : P 0 K E V / J J HEX 
T 

3 6 1 I F I 9 - S T H E N P 0 K E X X - 2 2 , 3 2 ; P O K E X X - 2 1 , 3 2 P O K E V + 2 , 0 P O K E V , 6 1 9 = 0 
8 7 0 NEXT : F 'OKEV+2,0 POKEV, 0 

P O K E X X , 3 2 P R l N r " G O S U B r e e ; G 0 T 0 i 8 3 
1000 P 0 K E V + 4 . 2 7 P O K E V - 6 , 2 4 0 
1010 PRINTTB/OU SCARED"SC" POINTS" PRINT"KKNOTHER GO" 
1030 PR I NT "J1SK V/N) • " 
1040 GEThtf IFAf= ""THEN1340 
1050 I F f t f = ' Y " T H E N 1 4 0 
1O60 I F f t t = " N " T H E N E N I i 
1070 GOTO1040 
1180 P R I H T H f t B a T H I S I S SUB HUNT B" 
1 1 1 3 PRINT"!! ] VOL" ARE A S h l P TRY1NGT0 STOP ENEMY SUBS 
1 1 1 5 PRINT".?! BUT THEY F I R E BACK ! " 
1116 P R I N T " * ! VOU HAVE 2 MINUTES" 
1 1 2 0 PRINT"JdSi'OUR CONTROLS ARE, 5 " 
1130 P R I N T ' f ) ; C f i FOR LEFT" P R I N T " K S : B FOR R I G H T " 
1 1 4 0 P R I N T " « a , B HHP :J.B FOR F I R E " P R I N T " W B TO NFiSTE BOMB" 
1150 P R I N T "PB H I T ANY KEY TO PLAY " 
1 1 6 0 GETft f I F h f = " " T H E N 1 1 6 0 
1170 GOTO140 

REACHING THEIR TARGET" 

ORIC PATTERS • * • » 
COBrr >«til 13E" • •••» 

Ond'vn D-S • * . » 

730 : 550 PLOT IS. ; . voice svntkcsiiEfl" 
350 REM • . , • cont r d l PONFL • • • • PLD I^ . — • 
M Z 570 
410 IFH»- • i " IHENPL.AV0. 1 0 . 0 5S0 PL0"7. 4, 
420 IFK*" "HFNPL fty: . c o. e 530 PLOT3.7. *'••< INSTRUCTIONS 
430 •c- T^EVPLAYZ- ? 0 . 0 eo« PLOTi,3. ~tfO]CF~l!Nv«!"»i^ l -V !.. CJttavf . ' 
440 TMEN»LAV4, f 0 . 0 610 P t O T i . " v f f i t F . - l i L n i t r t (>-. Jo i ) ( ' j v -
430 1FK»- •B' •Jf.N'^.AY'.. 0 0. 0 P^OTi. 11 • "VQICE-T > - ' In > i . . . - 4" 
460 IFNt- *M" THEN^.SYS. S 0. £ b3E PL0T4. 13. "Th«. i - l t r , . (.i. t l f BOlt.-M i^i 
470 I F M - ThENn.AY6. 0 - 0 64-0 PLOT. - 14, it1 - . . . . . . i f . M<t! 1-- . r... > 
4S0 1FK*1 *L" THENPI.AY7.C 0 .0 bOB PLtl.... 15. " Ih- e.«-..,»..,» un t , . . ^ ' . ' 
490 0. O-.SH'P 660 PL0T4. "'.in *.h ... wuiu " 
-J0C ooTove W t i 17 . r t r f i : 3«.r : iv;.• 
510 t '!:.jT5,19. ". : 3».I< i f C" -

REM n « • • INSTflUCTIOMS * •<• 493 PLDT5.21. o . . l -t.2J7 r.w. -
138 i rac »LlV . . . ' . • *0 STOP THE 'RLMi.f̂ f "HE : 
540 CLS 7!C 

ie rem > 
20 REM • 
;C REM . 
42 : 
50 HIRES 
EC s 
70 »MNT,fiNt>, 1 : '30)»100 
30 8-IN7<RNDiI:-SBi 
9E C-IN-iRM)<l »3'-4 
100 
110 R£FE<U;Z 
1 .'0 I 
130 POR R̂ O TO B STEP C 
lt.0 : OJRSET R. fi, J 
:SC : DflflU 0. 1S9-2-R. 1 
lb0 : DM* 0. 1 
: 78 : DFtOW 0. -19S*2*R, 1 
1S0 : DRAW -239»2'R.a. 1 
130 : PATTERN INTiRNOC >*l27>*t27 
200 NEXT R 
.:1E : 
220 UNTIL Z-7 
: re no i t 
240 /- 0:OOTO 

Bubbles 
D J Berry, 
Rogerstone, 
Gwent. 

BUBBI liS IS A game written entirely in Dragon 
Colour Basic. Listing I is the game itself, 
listing 2 is a separate instructions program. 
You can read the instructions now to get an 
idea of how to play the game. 

The program relies heavily on the speed of 
Dragon Basic graphics commands for its 
fluidity. Circles are drawn, un-drawn and 
moved to provide targets for a laser gun which 
is initially drawn with the Draw command and 
subsequently moved with i 'ut and Get. 
Because I was limited to InkeyS for movement 
control the gun moves continuously — key 
presses modify rather than initiare movement. 
The only exception to this is in line 60 where 
Peeking location 65288 reads keyboard-matrix 
columns to detect when the gun is to be fired. 

The graphics commands most often used in 

the program are: Circle, Draw, Put and 
Get. Circle, as the command name implies, 
draws a circular form on the screcn centred at 
X,Y and with defined radius, colour and 

height to width ratio — unity for a circle, other 
values for ellipses. The resolution of the circle 
is far better in the highest graphics mode 

(continued on next page) 

ie 'LISTING Z — INSTRUCTIONS 
je - n t m w n m t i t i t n m i 
3e a s 
•TE F - S I N T S T R I N G * 3 2 . - • • > ; 
56 PRINT"** KELCOfie TO DRRGOH By8R.ES I t 
ee PRINT STRINGS 32, ; 
76 PRINT-ft PEflPLY VIRUS IS FLOATING 
86 PR INT "FROM T« SKIES IKS IDE GQSSflMER-
98 PftINT-BL3S.ES. YOUR TASK SS LftSER" 
ie0 RRINT-COWttCeR IS TO SHOOT ALL Tlt-
110 PRINT-BUBBLES BEFORE THEY REACH TIC" 
120 PR INT "GROUND, OLV ONE HftS TO TOUCH" 
130 PRINT-OOUN FOR THE WHOLE WORLD TO BE" 
1«0 PRINT-WIPED OUT." 
156 :M<EY«-" GOTO l ie 
If? CLS 
178 PRINT STRING*32, **" >) 
188 PRINT-W UELCa-E TO DRflGON BUBBLES **" 
138 PRINT STRINGt<32,--"> 
268 PRINT-tJNFORTUNftTELY EfiCH TIHE 0H£ IS" 
210 PRINT-HIT TWO THINGS HAPPEN FIRST" 
228 PRINT"THAT GETS SMALLER, THEN" 
238 PRINT-IT BEGINS TO FHU. FASTER." 
248 PRINT'OKE OTHER PROBLEM IS THAT LASER" 
ZSe PRINT-CANNON C«H'T FIRE THROUGH CLOUD"-PRINT 
2Se PRINT-fiLSO, AS TlfE GOES ON. THE' 
276 PRiNT-SKIN OF Tt« BUBBLES BE COTES" 
233 FRINT-KUCH TOUCHER. REWIRING W 
25? PfilNT'raftE ACCURATE SHOOTING.' 
338 IF JN<EV*- 1 GOTO 380 

318 CLS 
328 PRINT STRING* 32, "•">, 
338 PRINTrT* ItLCCME TO DRAGON BUBBLES « ' 
3<8 PRINT STRING* 32, "»") 
358 PRINT-TO CONTROL THE CANNON USE W 
3«e PRINT'FOLLOJING KEYS * 
378 PRINT STRING*83." "»"< — TRAVERSE LEFT FAST" 
386 PRINT STR!KS*03," ");"> -- TRAVERSE RIGHT FftST" 
398 PRINT STRING* 83. * " )i "K " TRAVERSE LEFT SLOW" 
<60 PRINT STRING*83," ">;V — TRAVERSE RIGHT SLOU" 
4ie PRINT STRING* 83," "ii "(SPACE BAR) — FIRE Cfl»«ON" 
<28 IF 1NKEY«»"" GOTO 42C 
<38 a s 

PRINT STRING* 32, 
4J8 PRINT*** ^LCOffi TO DRAGON BUBBLES M" 
<68 PRINT STRING*32, "*") 
<78 PRINT-THE GRME SCORES ARE DISPLAYED" 
4SS PRINT'ftT THE TOP RICHT Of THE SCREEN' 
<92 PRINT-IN THE SEOUENCE" GAME, W.rBER" 
Ztt PRINT-OF SU36LES LEFT IN THIS GAME;' 
516 PRINT "SCORE (DEPENDS ON RADIUS AND' 
526 PRINT'ACCUWCYJ. AND TOTAL NUMBER OF' 
538 PRINT-BLSBLES DESTROYED." 
5<6 IF INKEV»»"" GOTO 543 
553 FOR fl«8 TO I STEP -1 
5S3 as<fl) 
570 Tirss-e 
5S8 PRINT 9163.' " 
593 PRINT 8173.'GOOD LUCK" 
see IF TireR<te8 GOTO eoe 
613 NEXT 
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SOFTWARE FILE 
19 'LISTING 1 — BUBBLES — 0.BERRY 730 PUT! XGUN.C6 3-< XGUN+18. C7 >, PLUNK- PSET 28 m m » i m i M i m » m i « « » m 748 XGUS«XGUN*KCVE 
38 CLS9 758 :" XGUN>C3 CR XGUN<C3 THE* fOVer-KOVE 
<8 XCUN-«rOVE»-5 HIT«3 OfWfflE-e 76e IF XGUm THEN yCUN-6 
58 SUBNTITY-3 Rf»»13'fla>l GflM£«l 770 PUT<XGUN,C6 >-<XGUN+18,C7),GUH,RSET 
68 DIM SWC8.8>,X<GU>,Y<CV>,VEL<QII>,RKX0U>,GUN< 18-19,12>,G»(<>,CL0UCK2 760 RETURN 
6,e),BCLOUO<26,8> 73e REM FIRE FIRE GUN 
78 REr PflRAHETEftS 508 TIHER-8 
88 C8-63288'Cl«223 C2=-3 C3»»5 C4—2 C3**2 C6-178 C7-193 C3-248'J9-13? K0«!33'Ki 818 LINE<0F,C6;-<:0F,YGUN),PSET 
-138 K2-26 828 PLRVD" 
98 «<1>-H5r286,2>* S30 LISE<0F,CSM0F,YGU>D,PR£$ET 
188 C*<2>*"8rt211.2/" 34e RETURN 
118 0»<3>"8n21S,2;" 838 SK HIT? — ORftU OUT 
120 G*4>'BR£21,2;" 860 VnRy»e HTEST-C'QF-XGUH-4 
i3« pnoo€« scftEENi,8'caofi o.i pas 070 FOR 0*1 "0 CU 
ne GETC 0,8 >-< 26,3 >, KLCU0, G 888 IF SfiO< Q >*8 GOTO 928 
tr« 0ft̂ -8r3.3;FJ£16«UlN3L6GlL4H4L3G«>2R6" 898 IF< 0F*< RB5' 5 )*3CC XX( Q ) > OR <OF-<R«5:a)MCC)>X<0» GOTO 920 
168 PflINT<18,€J 9EC HTEST-: 
170 GEK8,e>-<26.8>,CLGUO,G 9ie IF Y<0»YWW "HEN ':7«X«Y<C?'K-3 
188 PUT<8,8)-<2S,8>,BC,P3ET 920 NEXT 
138 G£7<28,179>-<2S,iS7>,NE,G 93E :- HTEST»8 THEN YGUN"'. R.SE YCJN-YCK) 
288 LINS<e,8>-<233,m>,PS£T.B 94e IF CF>XC THEN IF XG<XC+22 THEN IF YG<C9 THEN YG-X8̂ G0SU8 798 RE'URN 
218 PLflY-T:e,flKEE0C6fi.T253' 938 GOSUB 798 
228 TTL-OM 968 IF YQJW! THEN RETLfiN 
238 G0SU8 318 970 REM RUB OUT t ftEORffc 
240 GQKje 428 9ae CIRCLE(X(K).Y<K)),R«Kt(),l 
238 COSUS 1170 990 ftftD<K>FiX<RMXKV2> 
268 GOSUS 1048 1830 VEL( K )• VELC K >*2 XT K J-XC K )*< RN0< 7 >-4) 
278 COSJS 638 1010 IF WD<fO>8 rHEN CIRCLECX(tC>,Y<K)>,RflO<K),3 ELSE HIT-HIT*: PRESETtX<K>,Y(K> 
238 G0SUS 4*8 j xcio-a TTL-TTL-1 GOSUB i:78 
298 IF TTL>1 GOTO 270 I02E Dfl«0fl*< VEL( K VRCC)' GOS'.3 1848 
388 IF TTL-1 T*EN Gft-CH+1 RFL0-RHM3. 73 HOVE—3 XGUN-3 fiCC-flCC-0.23 IF «X<8.3 TH lese RETURN 
EN RCC-8.3 PCLSGCT0 238 ELSE PCLS GOTO 2M ELSE PLflVTJiOJOOOOSS" P«INT<2,190? 1840 REN tCCWT PRINT WafftE TALLY 
CLSIGFT) PRINT*Y0U LOST" PRINT-YOU SCOPED " PRINT FWDFTX" POINTS PRINT HIT; "0 ieso PUTC20S. 2M214, l8>.f1B.PS£T 
ESTR0YE0"'END :eso PUT(2L€.2W 224, L8),FLB,PS€T 
310 REM DC IRC 0RMJ CJRaES 1878 0X-DFL; SCFTLE-1808 
328 XCLOUE-8 1 £30 FOR L0PP=1 TO 4 
338 FOR > 1 TO QU 1898 nn*-c«L0> 340 X<Q)-PH><233-2*R«/>RM> 1108 BB-FIXDJX/'STM.EJ 
350 Yt 0 >*RND< 49-RPD 1118 G0SL© 1338 
368 RPCKOJ-PFLP 1128 OX-OX-eBCŜ SLE 
378 VEL<a)«l3'RAD '.130 SCFLLE-SCFLU/IE 
388 IF xcg»;e PRO xtaxise RN; xaouo-e THEN XCLWJ0"X<0>-I2 1140 NEXT 
398 NEXT 3 use PLFIY-C* 
4C0 IF XCLCKJO-O THEN XCLOUD-173 1168 RETURN 
418 RE'URM 1178 RE" WTTJHT.HIT TR.LY 
428 REM KUN-M8W GUN 1138 Afil-'SR,193.2; • 
438 DfflM-BK3,:?8;R99UtLMUtlW9UlLe»;OT7.18S;L<SS:{>8- 119C PUT< 193.2)-C20I, I8?,MB,FS£T 
448 GET{3,L*8>-(13-198GUN,C 1200 BS-TTL-I 
450 G£T<28.1?4>; 38. J36?.3LRN<,G 1218 GOSUB 1338 
463 RE-URN 1228 
47C RE" NCTSC rove CIRCLES 1230 p;JT< 181. 2>"f 139, IE>,F1B.PS£T 
4EO TLN£R*8 1248 B8»G«1E 
498 PUT<XC,K1 >-<XC+K2,K3)>GC,PS£T 1238 G0SU6 :358 

XC-XC-<RMX3>-2) 1268 FLFLF"'S1236.2;' 
318 F>!JT(XC,KL>-<XC*K2,K0),A.»O 1278 PUT;236,2>-<244,:O>,R®,PSER 
328 ftN*RNC><gu> 1268 39ARIX<HIT/*L0> 
338 IF RPCXRNX1 GOTO 633 1298 GOSUB 1338 
340 CIRGLE<X<RN>,Y(RN>>,RFTIXRN>, 1 1300 fiftt-'BH241,2,• 
336 PS£KX<»0,Y<SN5> 1318 99-HIT-<FIX(HI/t3>>tl0 
560 Y<RN>«Y<RN)*V£L<SN> 1320 G0SU6 1330 
370 IF Y<RN)>I88-R^RN> GOTO 388 1338 PLWRCFT* 
S£C X<RNV-X(RN)*<FTNTX7>-4> 1340 RETURN 
3« IF XCRNXie THEN XCRM>"10 1338 REM PRINT PRINT ON SCREEN 
6E8 IF XCRH»243 THEN X<*0«243 1368 ON 66 GOTO 1303,1398,1480,1418,1428,1438,1448,1450.14£8 
618 CIftaE<X<RN),Y<RN)>,Wte(R»i),8 1378 fl£t»'R3?7L3U7''GOTO 1478 
628 P3£TCX<RN),Y(RH)J 1388 RB**'6^*3.0-D7' GOTO 1478 
638 IF TIFER' 16 THEN GOTO 638 1398 WR303L304R3-'GOTO 1476 
648 RETIW -inER CONTROLS SMOOTH GUN MOVEMENT 1408 RWR307L3R3U4L3' GOTO 1478 
630 REM WW) MOVE 3JN 1418 RB»-,D3R3'J3D7- GOTO 1470 
668 IF PEEK(C0)«C1 THEN PLflY'C* GOJ-JB 838 1428 RB**'R3L303R304L3" GOTO 1478 
678 HG«»INKEV« 1438 'R3L307R3U4L3* GOTO 1478 
690 IF «;•••* GOTO 730 1448 R8fR357'-GOTO 1470 
698 IF «G*«'-' THEN TOVE-C2 1438 RS«» "R303L3IR3, BN*8, -3; 04W.'4" GOTO 147E 
788 IF «»=- ." THEN N0VE<3 1460 PBM-R303L3U3R307* GOTO 1470 
718 IF XG«"'FT* THEN N0VE-C4 1470 DRfll. Rfl»*3B» 
72e IF CG«-V THEN N0VE-C3 1488 RETURN 

{continued from previous page) 
PMode4. In the lower modes the circles arc 
approximate to such an extent that with radii 
below about 15 their finned square shapes 
make useful gunsights. The Draw command 
is always followed by a string literal or variable 
which controls the movement of an imaginary 
cursor — up, down, left, right; plus diagonals, 
rotation, scaling and blank moves any number 
of screen points. 

The gun and cloud are formed initially with 
the Draw command- then moved around with 
Put and Get. The score digits are produced by 
conca tena t ing s t r ings conta in ing d raw 
instructions with ones containing blank move 
instructions then using the result as the 
argument for a Draw command. 

Get copies graphical data from the screen 
and stores it in a predefined array. Put 
reverses the process. Put and Get are used in 
Bubbles to move the gun and cloud, the 
sequence being simply: Put blank sky where 
the gun is now; change the X co-ordinate of 
the gun; Put the gun in its new place, the 
cloud is moved in the same way. 

The program is broken down into a series of 
subroutines starting with DCirc in line 310. 

Lines 10 to 220 perform the initial setting up, 
draw the screen, and cloud, set tally and score 
counters and set up a parameter list. 

The arrays used by the program arc as 
follows: MB stores a bit of blank sky used here 
and there to rub out characters and so on, X 
and Y are circle centres, Vel is circle 
'velocity", Rad is radius, Gun has the drawn 
"gun" Put and Get from it, Blank is again 
blank sky — this time big enough to rub out 
the gun, and Cloud and BCloud are similar to 
Gun and Blank. It is important to note that 
Dragon Basic only recognises the first two 
letters of a variable name so that, for example, 
Bcloud and BC are the same variable. Lines 
150 and 160 use Draw and Paint to fashion the 
nasty black cloud. 

DCirc sets up each circles" variables: 
X,Y,Rad and Vel. It also ensures the cloud is 
directly in front of one of the bubbles. DGun 
draws the gun and stores it in array Gun. 

MCIRC first moves the cloud then draws' 
out, moves and redraws a randomly chosen 
circle. Line 570 asks "has a bubble reached the 
ground?" then jumps to a line which 
terminates the program if true. 

MGun scans the keyboard and jumps to Hit 

if the fire key is being pressed. Notice the 
extensive use of parameters in this often used 
routine. Fire simply draws the line of "laser 
light" from "gun" to "target". This is called 
from Hit which calculates whether a bubble 
was in the way of the shot. It uses the present 
Accuracy and Radius values to perform the 
calculation. This routine produces a parameter 
YGun to pass into Fire which then draws its 
line to the point XG,YG. Lines 970 onwards 
change the parameters of a hit bubble. Radius 
is halved velocity doubles and its centrc jumps 
sideways. 

DCount and HCount are respectively dam-
age and hit tallies. They break the number 
passed to them into individual digits then use 
routine Print to display the values on the 
screen. 

Worm squirm 
J S Henry, 
Cran/eigh, 
Surrey. 

THIS PROGRAM is called Worm and it runs 
on a fully expanded Acorn Atom in 4K. The 

(continued on page 173) 
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ANOTHER GREAT GAME 
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Atwo-minute operation 
turns your BBC Micro into the 

heart of a word processor. 
VIEW is a software program from 

Acornsoft (the software division of Acorn 
Computers Ltd., who designed and built the 
BBC Micro) that enables you to use your 
BBC Micro, together with a printer,as a fully 
operational word processor. 

View is supplied as a Rom chip that 
can easily be fitted to your BBC Micro by 
your local dealer, in a painless two-minute 
operation. 

Then,once installed,you only have 
to switch on and View is operating 
immediately. (You can easily switch back to 
normal computing with a single command.) 

x\lso included in the View package 
are two special books: 'Into View; that takes 
you by easy stages through all the word 
processing commands and explains the 

many ways in which View can help you, and 
the'View Guide! which provides a quick 
reference to all View facilities. 

Youll find that View is, by any 
standards, a thoroughly professional system, 

yet still surprisingly simple for the 
beginner to master. 

The'Spark-Jet Printer shown 
in the photograph is the ideal choice 
of printer for your word processing 
application. Extremely quiet, it offers 
high resolution graphics from 
monitor orT.V. screen and is available 
now from dealers. 

If you'd like more in formation, 
write to Acornsoft, 4a Market Hill, 
Cambridge CB2 3NJ. 

Or, for details of vour local 
Acornsoft dealer, phone 01-200 0200. 

»C0RNS£FT 



DESTROYERS New « < l o r ig ina l a r c a d e g a m « in r M ) t i m e . M«K 
m a c hi no c o d i ( h i * r v i s r o p h i e i , lull colour a n d t o u i d 

16 ot 4 l f c S p e c t r u m £ 6*50 

Z X TREK S t a r t r e k |«n* in r * * | M m . 
h i - r o t graphic* . lull colour e n d t o u n d 
• f f o c t c , c o n s t a n t o n t c r o t n d u p l o y »l 
gaklxy m a p , long »hor t r a n 0 e «««n 
P ' u t s t a t u s r e p o r t . 
4 8 k S p e c t r u m £ & > S 0 

GAMES PACK 
Rll t ik r iog 
AJle r a m 

- FrpH m a c h i n e 
L a t or b l a s t 
3 D S p a c o b a t t l e 
All tn h i - n i g raph 
16 o r 4 8 k Spec t rum 

THE QUEST o n e 
49k S p e c t r u m 

of the w o t ! e x c i t i n g a d v e n t u r e 
O r e g o n 3 2 £ 5 - 0 0 

t c u r r e n t l y a v a i l a b l e 

O H e x c i t i n g m a z e a d v e n t u r e w i t h v a r y i n g m o n i t o r a n d t r e a s u r e l o c a t i o n * 
48k S p e c t r u m D r a g o n 32 V i c 2 0 • 16k £ 5 - 0 0 

STARTREK i a v « t h e g a l a x y f r o m I h e k l i n g o n t u s i n g y o u r 
16 or 4 8 k S p e c t r u m D r a g o n 3 2 Vic 2 0 • o r 1 * k £ 5 - 0 0 

3 0 M A Z E e x c i t i n g t h r e e d i m e n s i o n a l m a z e g a m e 

48k S p e c t r u m D r a g o n 32 E S ' O O 

GAMES PACK r o o d r a c e . a R e n . t h e i t l and , pontoon 

Vic 2 0 £ 5 * 0 0 

ATTRACTIVE DEALER DISCOUNTS 

PROGRAMEItS 2 5 % ROYALTIES 

e 
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E H 13 OBW 
Tf I O 11 44! 4 2 57 
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DfSIROVf -•> O 
I X T R E K 0 N o n e . 
GAMfi PAC« o 
OUESI o Ad, 
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In a place forgotten by time, the beating of wings heralds an incarnation too horrifying to believe - Terror Daktil 
4D. A g a m e so terrifyingly real that you'll need all your courage just to remain at your 48K Spectrum screen. 

As the dreaded prehistoric monsters swoop down, intent on your destruction, a battered pistol and 
marksmanship are your only defence . 

You must fight for your life and as the sun sets, your c h a n c e s of survival begin to slip away. Foratnight, 
you'll only s e e the gleam of their eyes! 

Terror Daktil 4D - a g a m e beyond your wildest dreams; not just 3-dimensional graphics reachingout of 
your Spectrum to engulf you, but also the 4th dimension of t ime that turns day into menacing night at an 
alarming rate. 
Unbelievable thrills await those brave enough to enter the lost world of Terror Daktil 4D. 

w . Wuum program* THE HO BBIT 'The Hobbit is fa r superior to any other 
PEN ET RATO R ".. .immensely playable, yet very difficu It and ad venture game avai lable for the Spectrum" - Your Computer 
horribly add ic t i ve C o m p u t e r & Video Game* . "A game by which future games will be judged " - P.C.T. 

MELBOURNE HOUSE 
PUBLISHERS 

[ t * i • 
w 

M e l b o u r n e H o u s e Publ ishers Y C 5 
Orders to: 131Trafalgar Road, Greenwich, London SE10 
C o f r e s p o n d e n c e t o : G l e b e C o t t a g e . S t a t i o n R o a d . C t i e d d i n t f o n . L e i g h t o o B u u a r d . B E O S U I 7 7 N A . 

• Please send meyourfree Catalogue. 
, Please send me: 

• Terror Daktil 4D-48K Spectrum cassette- £6.95 
• T h e Hobbit package-48K Spectrum cassette, full colour instruction I 

manual and Hobbit book-£14.95 
' • Penetrator- 48K state-of-the-art arcade game- £6.95 
I Please add 80p for post & pack.) I enclose cheque/money order 
I £ or debit my Access card No. 
I Expiry date j M 

Signature 
Name 
Address 

Postcode 
Access orders on 24-hour ansaphone 

(01)8587379 W * m 



(continued from page 168) 
object of the game is to eat the zeros and miss 
the dots. There are always two zeros on the 
screen and when you eat one, another one 
appears. 

If you hit one of the dots a section of your 
tail is cut ofl" and another dot appears. Dots 
also appear after you have eaten 3 zeros. If you 
run into your tail or the sides you will lose a 
point. The game ends when you either run out 
of tail or trap yourself in your tail. The dots 
move randomly one at a time and there are 
machine-code sound effects. 

Use j to turn you left and k to turn you right. 
T o master the turning always imagine yourself 
at the head of the worm looking the direction 

SOFTWARE FILE. 
you are always travelling. Make sure also that 
you do not keep the button down too long or 
you will turn too far. Here is a breakdown of 
the program: 

1 95 : set up screen and machine code 
100-160 : move worm 

1000-1030 : set up zero 
1100-1120 : set up dots 
1200 1250 : check if dead end or trapped 
1290-1370 : game over routine 
1500-1530 : move a dot at random 
1999 end : instructions. 

2«Oi.r 
21*Ct£*0 
i-'tS/'St I'O; K'ttjSfOi ' -

20-»£l'0;CLr(lPO; S- / ; I FH< 10PH 
?lIHOVt o,0t OPOKe, 3, 0 J DP DM* 3 , 4 7; tlPPHO . 47 • QPPHO. O 
SOD 1MPP2 ! , f £ 20 , VV t, P**3r 00 , P . t 2 2 
401 ' »fi<nt? ; r , I OV0 JSP*F 171 , $ 7 Y» 0 , P7S 
tot WILD Y0S2 ft Wit DXPS It 
60tVV30£X,BH£VV3 
70$ Jpl -.top.**, 01 r, hhlvvifp:s: l 
HOP. tr>-.X-lS 
"Of OPG I7 Otis PPS -mSO 20* £, -PPr- - - 1! N. 
9/fOPS-liSTO/S. • *t"*MrSsLJNKVUtfUfiITiH. 
VS60S. J . -60S .* ; -081*20 

1101 I NKUVOt Z* -PB0O2*0 
/ / S S O S . i 

!30/)rf>/>H*lft-)H; 0*160S.C 
13ilF7'l;7*0;6. 200 
H0n/><ll'/>'0;-'t>a<»rti'162l -QPX' t 
2S0fOP6*2tO»; P»6*PO<6*2 
260-080-Z»3;H»KOUl,6.2 20 

1000j6-0^00O'D.P.I4SO: If •i4;S.* 
10!0->B' !S:fOrG-lTOl0, -tt»O0v -ttBO0?:7 : H. 
2020S-S*2;!fS13^0,SOS.b 
1030*, 
1 tOflbe'taowa. P.l480t 1/"0O64,O.1> 
ItOSl'l*l;£t£*e 
1220-6' iHt -PfO 40i POPS' lfOl0;LltlXVOl 17 )H. 
2 HOP.. 
IJtliVIF-O'!J;SOS.J;P. 

1210} m a n - i : n 4 t i f b p h - - I 1>PPM-32 i t Pint •-32 ^4- 6 . <t 
12151-0 
ISiOlF-O'ftiiGOS.ei tFH'0,0,0 
l230f0P6 OT0SSSS.361 >»S0'«si JWCW/jW. j 7- .' 
l240irPHBZ4*0;t.6*!7O10t -mxo*PnBtl Ivf.Wi, H,, S l-.ft. 
tiiOK. 
/ J W I W ' J 
!$OOCltl>l>JtrOR&*nO}CO; - H W l l ' I f U ^ t W ' S i 1HKVH, V-»P('jN. 
1305P.H.'"Jj>r ovrr rrttip SCQPt MPS' : • ' : ItH. $• H -S 
1S10P.-HlSCOPt: 
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2 340 >#SO --S, i INKVVl; *6- lOtLJ 1K</'.'2 : Wi>-6tJ0,l ,'NKVJ 2 
2350H.:P.-PP£SS fiHV r.CV 70 WJIMf" 
1 3 6 0 " i l l '.HKUV2:^ IHfJVOt It ISSlS..' 

23706.ISnO 
!400c"tiPH't,4,f0P^- 21020 
2 4<e-0g0*6,LIHt;vUt: **!0' mr.UUl ;H. ,HrX 2,F. 
2S00*O'P.P.Zt*2 
t32i>6'£SO*e. Z1*P, t i -J i ' 
IS201F-C 6*SP. 
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f>o»r 

* 12 ********* * ' 
2020P.- ' "y)U PPt AT 'Hi HEBD Of IXf Ht'PH. "Vill f V" T I PI Tlil 
ZOStP. "0'S.lf "On HI' 'HI BO'S rev Ciil i •'•:•(. "per o' Y . 
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LUCr.' ' ' "PISS .H" >fY 70 COH71 *V£ " : L . * ! / f 3 
.07OP. 

Flight of Fancy 
M J Parrot, 
Stockport, 
Cheshire. 

$ 

T H E GAME is for the M o d e l B and is the 
traditional 501 down, finishing on a double or 
the bull. I.ines 10,220 give the instructions for 
the game, ask the number of players and take 
in the names of the players. If there is only 
one, then player 2 is assigned the name Beeb 
(line 210) and the logical variable Beeb is set 
True. 

After pressing the space bar (lines 230,240) 
the game can begin but we first have to draw 
the board. This is the most complicated part of 
the program because some trigonometry is 
used. Line 1170 first sets minimum and maxi-

mum values for X and Y so that the cross-hair 
cannot wander ofTthe edge of the screen. The 
two variables Dif and Mote are used to draw 
the cross-hair and move it around the board. 
Line 1180 Reads the scores for each sector of 
the board into an array S in a counter-
clockwise fashion beginning and ending with 
the 6 (at three o'clock). The origin of the 
graphics page is set to the centre of the screen 
and we arc set for drawing sectors and circles 
around this central point. The radii which 
delimit the bull, the outer bull, the trebles and 
the doubles are set in line 1200 and two 
variables C and S are set to the cosine and sine 
respectively of 0.02 of Pi because the sectors 
arc drawn recursively to save time. 1 used the 
triangle fill mode to draw five pairs of triangles 
in each segment since this nicely fills the 
screen leaving a clear image without unlit 
pixels. 

The main part of the board is drawn by a 
pair of nested For-Next loops. The outer loop 
— lines 1210-1280 — steps around the board 
in steps of 18 degrees. 

The inner loop — lines 1230-1260 — draws 
four segments within each sector by calling 
Procedure Sector. Within this loop the colour 
is changed alternatively between the two 
logical, graphical foreground colours 0 and 1 
by the line 1240 which uses the variable K 
which was initially set in line 1200. On leaving 
the inner loop the logical colour is once more 
changed to allow for the start of the next 
sector. 

Procedure Sector Moves the graphics cursor 
to the start X,Y of the segment and Draws the 
leading edge up to the point X1, Y1. The third 
point of the triangle 1 is calculated recursively 
and the triangles are filled in. The next 

(continued on page 175) 
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PROCMAIT 

| | , H . . • , 
1 ITL *L ' •L^LTT 
'»I" TO •r:i» ' f t • 11:1 >M :tl. ivmi 

( l i s t i n g c o n t i n u e d o n p a g e 1 7 5 ) 
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ZX81 MACHINE CODE? 
Z X . A S Z M I C r o m transforms ZX81 into an 

A s s e m b l y L a n g u a g e programming unit 

0 FULL-SCREEN EDITOR 
S i x l e e n s h i f t key-- t a k e y o u i n t o a w o r l d w i t h a w o r d p r o c c w o r lee l \ W i n k c u r s o r move.1, at y o u r 
c o m m a n d t o c o n t r o l i n s e r t i o n , r u b o u t , l i n e or s i r i n g d e l e t i o n , a t u o s c r o l l & p a g e f l i p u p or d o w n l e s t 
b l o c k o p e r a t i o n s . U l t a - f a s t e d i t i n g . 

0 MULTI-FILE S Y S T E M 
D e v i a t e as m a n y t i les a s y o u l i k e . w i t h any n a m e s y o u l i k e . A. ihey a rc a u t o m a t i c a l ! } h a n d l e d by t h e 
O p e r a t i n g S v s i c m . M e r g e t h e m . d e l e t e t h e m , p r i n t , save \ l o a d t h e m . & edit t h e m I n n a m e . S u p e r h 
flexibility w i t h a s i m p l e b u t p o w e r f u l sys tem 

for flS*10 

1 

0 TOTAL A S S E M B L E R 
f u l l / S O m n e m o n i c s , u n l i m i t e d l e n g t h labe ls , O R G i . 1 Q l d i r e c t i v e s . p r o p e l a s s e m b l y l i s t i n g w i i h 
e r r o r s flawed o n screen or p r i n t e r . R e l o c a t a b l e o b j e c t c o d e & o p t i o n s t o U ic i l i a tu tc c r o s s - a s s e m b l y 
I n t e r p r e t i v e i m m e d i a t e e x e c u t i o n a v a i l a b l e . 

0 POWERFUL DEBUG 
£39.95 

inct. />&!> 

H 
• OS 

i O 
»« • 

ijA **• 

y y t f t 

& & 1 m i 
A l l t h e u s u a l d u m p , m o d i f y , n i l & c o p s s o m m a m l s ; ; I . . b r e a k p o i n t s . s ingle s t e p p i n g , c o n t e x t 
c o n t r o l , t h e c o n v e n i e n c e o f i n t e r p r e t i v e e x e c u t i o n n t o . l i l u l l use o f the names m y o u r p r o g r a m . 
C o m m a n d M a c r o s , a u t o d u m p , a n d l u l l o p e r a t i n g SJM I I i n t e r f a c e . 

v. 

0 H I - R E S G R A P H I C S 
255 x 144 r e s o l u t i o n u n d e r p r o g r a m c o n t r o l to g i v e y o u t r u l y c o n v i n c i n g g r a p h i c s . W i l l i ( h e p o w e r A 
flexibility o f a s s e m b l e r y o u c a n r e a l l y use this h i g h d e f i n i t i o n . 

0 MUCH,MUCH M O R E 

Gomprocsys l imi ted 
I enclose £ 3 9 . 9 5 . P lease rush m e Z N . A S Z M I C m a n u a l . 
I enclose S A E . P lease send m e deta i ls o f Z X . A S Z M I C . 
C h e q u e s p a y a b l e t o C o n t p r o c s y j L i d . 

R e p e a t f u n c t i o n o n a l l kes s. l > o u b l e he ight & l i n e p i t c h o n p r i n t e r , C a s s e l l c c a t a l o g u e . 120 p a g e 
" A S / M I C C i O l 1 ) " m a n u a l ssirh t r a i n i n g exerc ises , d iscuss ion c h a p t e r s , s a m p l e p r o g r a m s , 

d o c u m e n t e d monitor r o u t i n e s <S m u c h r e f e r e n c e i n f o r m a t i o n C o m m u n i c a t e w i t h Uasic v i a casset te 
( s k e l e t o n p r o g r a m s w i t h m a c h i n e c o d e i n R I M ) or v i a m e m o r y u s i n g the o p t i o n a l s o f t w a r e s w i t c h a b l e 
d u a l R O M b o a r d a v a i l a b l e f r o m C a p i t a l C o m p u t e r s I t i l i t * ) • v a O . A S Z M I C r e d e f i n e s t i le Z \ f i l 
h a r d w a r e t o g i v e s o u a n i n t e g r a t e d d e v e l o p m e n t s y s t e m w i t h p r o f e s s i o n a l f ac i l i t i es w h i c h r i v a l e v e n 
v e r y e x p e n s i v e s y s t e m s . W h y n o t get in t o u c h fo r m o i e d e t a i l s ? 

Name .. 

Address. 

B O X N o . i Y O U R C O M P U T E R 
R O O M 1 .214 , Q U A D R A N T H O U S K , 
T H E Q U A D R A N T . S U T T O N . S U R R E Y . 

mcrw 
•ALSO 

CURRENTLY 
ON PRESTEL 1 L i 

VIA MICRONET * 
800 

DOCTOR SOFT PRESENTS 

f w l • 
/ J \ g g W 

32 K 
Wolf pack III 

A N E W C O N C E P T , A N E W C L A S S I C 
T R U E I N S P A C E C U M U L A T I V E M O T I O N - U N L I M I T E D F R E E D O M O F 
M O V E M E N T . A M A 2 I N G C O L O U R G R A P H I C S & S O U N D ' 
" S O M E T I M E S Y O U R F I R S T W A R N I N G I S A L A N C I N G D I S R U P T E R B E A M 
S T R I K I N G F R O M B E Y O N D V I S U A L R A N G E , S O M E T I M E S T H E Y M A T E R I A L I S E 
C L O S E A T H A N D . Y O U A R E E I T H E R Q U I C K O R D E A D I " 

P R O W L L U S H S T A R F I E L D S C O M M A N D I N G A M I G H T Y F L E E T O F D E A D L Y 
S T A R C R U I S E R S . C A R E F U L L Y P L A N Y O U R S T R A T E G Y . S W I T C H C O N T R O L 
F R O M S H I P T O S H I P . E A C H H A S I T S O W N M I S S I O N . I T S O W N D E S T I N Y . 

S E E K O U T L E T H A L E N E M Y B A T T L E S T A T I O N S . P L A N E T S , C R U I S E R S & 
P H A N T O M S U S I N G B A S E S T A T I O N R A D A R & T A R G E T D A T A . 

F I G H T T O T H E D E A T H i D E T O N A T E T H E E N E M Y F O R A H A R V E S T O F E N E R G Y 
T O T R A N S P O R T T O B A S E . L O S E . 6 R I S K A R E S C U E U N D E R H E A V Y F I R E ! 
F E A T U R E S I N C L U D E : R E A L & E N H A N C E D T I M E , D O C K I N G . R E F U E L L I N G . 
R O T A T I N G B A S E S T A T I O N , M E T E O R S T R I K E S , R A N K & P R O M O T I O N , D A M A G E 
R E P O R T S , C R E W C O M M E N T S . H Y P E R S P A C E W A R P B E T W E E N G A L A X I E S & 
S E P A R A T E B R I E F I N G P R O G R A M . A T O T A L E X P E R I E N C E ! 

O T H E R D O C T O R S O F T W A R E F O R B B C M I C R O 

otect 

GKXMDfOft 
ADJUSTABLE TO STACKING —i 

•THRtf ANGLES b 

747 32K £6.95 

K R E M L I N 3 2 K flj.95 

H A R M O N Y 16K £ 5 9 5 

FULL BLOWN FLIGHT SIMULATOR BY THE SAME S A 
CAPTAIN WHO WROTE THE FAMOUS ATOM PROGRAM 

30 MULTI LEVEL MA7F f SCAPE WITH GREMLIN KOVBATI 
MAPS. SKILL LEVtLS. STANOARO OR RANOOM STRUCTURE 

DELIGHTFUL. 1NFISITF. SAVfABLE PATTERNS OF LIGHT 
bSOUND 

R O Y A L T I E S THE DOCTOR CAYS TOP ROYALTIES FOR TOP PROGRAMS I 
ALL POPULAR MACHINES, ALL TYPES Of SOFTWARE 

HO Fxrtuif M L MKCS FOIL Y IHCl USIVt 
CHEQUES Er P O TO; 
DOCTOR SOFT 

2S8 CONEYGREE RD 
STAN6R0UND 

PETERBOROUGH PE2 SLR 
OOB 

M I C R O 

MicroBase. Fits your computer 
into your home. With style. 
MicroBase. Crafted in solid mahogany, hand polished and superb quality. 
Complete wi th f i t ted nylon dustcover to suit TV's with up to 14" screens. 
MicroBase suits most computers - Sinclair, BBC. Atom, VIC,Oric,Dragon. Lynx, 
etc., plus room for accessories. Price £ 2 0 , postage £ 2 . VAT included. 

To Order. . . 
please send your payment to : 

Peter Furlong Products, Unit 5 y. 
South Coast Road Ind. Estate, 
Peacehaven, E.Sussex BN9 8NA. 
Tel. (07914)81637. ACCESS. VISA. 
Please state make of compu ter. 

D e a l e r s . . . 
MicroBase will enhance your 
displays and your profits. 
Check out our special offer. 

Custom display units supplied. 
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SOFTWARE File. 
(listing continued from page 173) 

Kr:i I! I» ' !. '.' 1 I JO 

1 1 J 

IK t . „ r i t « m m . y-oit 
ifio.i 

nut • 
u» l o i o n i i M i 

ii" • :o>n<i 

... 11 • i . 

i . - •< I24t> I 
I . 
i .j 

1 
(3MV 
i riu i • 
t -1.1 

i i y/v 
1 iHt> 
1 v* . 

1470 
* 4 JO 
IW 
I I 
HVJ 
1 4Vi« 

lliU • 
tStN' 
ISW ISftO 
IS.'O tSĤ  IS*" 
l t. l '> 
I / . f t ' 
1430 
S/.4I' 

• • •: I VI - 1 ) 1 
C: • 1! J ji Tif< i > 1 1104 OCCXO.'-il-HbSu.-ll "RliC if I iat<Pil!-1 1 .u L) »St .1"! •! > ,RIL*I 'Si • 

n . 'fcu; '.t it-oi>i > L. Nf III 
• l>KI-i»r01TjH01*49O-,:O?i • ! •P t / l ' . - l • I <S(I ' - 1 0 ; * IS( I) - ! ; » * I 3 I t J » l O > » ( « < ! >, <W41NI 1 -PI/10J « 10 

PK!M!S< 1 llllEJI I 

• .-i i Pirii^Ttpt i io v i-'s - my r?<st»'= ft(t> 
liOVCO, "IIMMI. T WnT 

ft*: I • .-lOilH-UWClRULElHd >»!!« If «.<>. C 
C-l 1 ]->inOVEO.O i rl'1 -l 10.11 » fttO. -COS * I l lu • - Hvi.-.!l • ' I! PXM •.••!( • 'fIB'j.l. i 

ifc. > 1 i VHU4 
ENDPGO'J 
. . i t fRHCSH llB I . I . XI. . ' I t y.ry tx.-'tV Mtt'i. •» 
l i m i l i e : . 

! . > C - r -l i 
H.018S.•.. r-xi>: y i v i - v i i • • i cLor9*,. >:. v : 
•JflTJ HiDfia: 

Dti f^or.toiw. i J-
ll-V.OUE'ECOH iPtAYEFl ;5COhE ANDDOUM t - I f r * IMill TfttiENDPSOC 
IFSnf** -'..COW 'PI . I f f p ) -TSCOfcP I rMTNPROi'-PUKTiFMDPMJC 
ISCW£'>t9c(Kt:«S(tnE 
F1DPWOC 
DEF PftOCPUSt 
. inj t . 1ft. t<»'.U> 

KIST-TftUE INJVMJ! 
Otr FfSOCWR] lF'̂ .UKf 

I6U0 1 
1 710 1 '.» 1 740 I 7t*> 
1 /(A' 1 >!•< 

I m») !«••> IR '.II 
1U4'J I 
111*! 
I I ) ' . . 
!!»'.' 

mo 

1<?/I> I9BO 

M'-f 

31 14 

I « A ^ ' I L O C I • S C C F T E . I U T V E F L ! 
i r ' i coM * uoiiM&.cjkt •.•> :HI (SCOW/ 
i -KINTTAI" I ' t U r t l ' . • " t . ,4 ' I • 
CM IK I 1HB • 1 •! I ftVl h«r-5.4 • > .f i.Pt 
IFf L».ft t-frlnt 1 TUrtlOi. 

Pf F pftOCCl I >V<|HMftD 
n* i-i raoARi 

PKOCMftl iDfiKtli 11) .tWKt fi 11 • 

•. I tien*>I.I4 • 

miNttniti i .(i ( . . rnn. 
PFOI.WAII 
N f T l t CNDPttOt; 

t ' t r PROCClftCUE («!' 
' •CVSI". <J5»lS't-IH<O.05r tW.T J , Y 
i i r . j 11 JK -S i l • . -• .•- . !* DfVAW ' . T NfcJ I ! 
EHDMfUC 
DtF PRDCHrtll 
1 |> 'J" | CO!""<-'rN*ItJ IKDPMK 
K r HflCM. rfini, 

PfiOCHAll 

IF SCtWt ^LrtVEf«l3 
t^ sntx.[ <fi.ftYCT> 
I I •xjoro • 11 AYEI-) 
If Stofil '-f 1 rtVERl 

I!-

l»'JIllf_». " i » " f * t i 
!SC()FF lUC'lHtN* 
T*. ) Tn( 1J> ' 

TSUDhE - V tHtr;.' : 

t 4' 

. 1 <*•' 

H tCORE (W.AYEfn l^Xfrt: 4"TnCH* 
3CBI:t • 'P1.Avf.fi! tscnhl.1 

IHKHCOPf* . I UK'HI 
• t'^CO^ 1HFII1)lV4«SIN 
(•Mn'RlvtCitM 

If I fhlt rwi);w 
• f.-iO'• ZIE-Mt: 
• • J > • > • : tlrtM-w >r !X.r H'.Ti W I It HI i urn tftd 11 • 
• WriiOCf*. ' 
rqyi ( .40,^ . i4 |M(l t l t 'MU«l : "1 
PP jNtH.irt ' t <F1 o t r r : • 
PKtHt "(KltlTKf f' Yimf 
f * IMT"Y N-
Eropftoc PFI PF-tr.w : i n t i 
I FT! AYI'lf " l l f l f H I N I liM»' I I , ® " 
fiOUKlH. It.. «', * 
f t t l t l l I IU l l l » <•!. LMtrp'iC 
m i f n f l c n u t i 

em-mi t>fti As. 1 5.4. ii !.. ; : 4 • i 

' 3 ) »23lPMJCFlAMDOM!ENDPftOC 
• .f, . -O tFBKHrfmiHi NDH'fif 

• 3U HWl'J.HICCMiF.MDPFtC , •>.>.. Y-.'iPMirx/McctiirNui'Kot: 
t i l I • :!!*. ' ! lL5Ct:Re 

' f w i t i n i > i » i v i ' « 
111 t i e r a . r l • i / i o PI 

•Cl i f i i : i i r t r t s -

(continued from page 173) 
triangle 2 is drawn and then on the next pass 
of the loop two new points arc calculated and 
two new triangles are filled in. In this way 
each segment of each sector is drawn using 
pairs of triangles. 

Lines 1290 and 1300 print the scores - the 
array S — around the board by calculating the 
necessary points on the circle, and slightly 
adjusting the position for the numbers 18, 13, 
10 and 15 so that the board appears balanced. 
Note that the Text and Graphics Cursor were 
combined in line 1190. Line 1360 draws the 
wires around the board using the Procedure 
Circle with the necessary radii being passed to 
it. The only thing left to do is draw the bull in 
the centre; again done by the Plot 85 
command. 

The game proceeds by a set of nested 
Repcat-until loops. The outer is controlled by 
the logical variable Finish which only becomes 
true when the player clccts to end the game in 
lines 580, 590. 

The next inner loop — lines 340-560 — is 
controlled by the logical variable Gameover 
which is set true in Procedure Totalise if rhe 
scoring is okay for a permissible finish to the 
game. 

The next loop in is controlled by three 
variables, Dart, Gameover, and Bust. The 
latter is set true in Procedure Bust if the 
cumulative score — the variable TScore — for 
the three darts — controlled by the counter 
Dart — is greater than the score — Score 
(Player) — already obtained by the player. 

In the innermost loop a series of Procedures 
first move the cross-hair around the board 
using the GCOI. 3 command to first draw — 
line 980 — and then erase line 1000 — a 
cross at a position X,Y which is randomly 
moved in a Repeai-Until loop unless the 
player moves it. 

Within this loop a check is made — line 

1050 — to see if the machine should play, in 
which case Procedure Mygame is invoked. 
Here a series of simple If statements is used to 
make a decision about where to land a dart. X 
and Y are set but to make it fairer X and Y arc 
randomised by the same degree to which the 
cross-hair's movement is subjected. 

Line 420 checks to see whether a wire has 
been hit. Because they were drawn in the back-
ground colour 2 — yellow — line 470 has to 
reset the logical variable Wireflag back to 
False if the point was really off the board or in 
the 25 region. This could have been allowed 
for in line 420. Note that the darts are drawn 
in yellow on a black background and so hitting 
a dart can result in a zero score and the 
message "wire". The resi of the program is 
concerned with drawing the dart, writing the 
score of each individual dart, and writing the 
scores of the players together with their 
names. The only complicated part occurs in 
Procedure Score. Here the position of the dart 
is first remembered by the arrays DariX and 
DartY for subsequent removal and then the 
radial distance of the dart from the board's 
centre is calculated in line 680. A series of Ifs 
then checks this radial distance R to provide 
initial scorings. The order of these is quite 
important because the number of checks can 
be kept to a minimum. Thus scores of 50, 25 
and 0 arc easily chcckcd. After checking — line 
710 — for the wire having been hit, the angle 
measured anti-clockwise round the board from 
the middle of the 3 o'clock sector — that 
scoring 6 — is calculated by the ACS function 
— line 720 — which may have to be adjusted if 
the dart is in the bottom half of the board. 

The next line, 730, essentially takes this 
angle Theta and divides it by PI/10 to 
calculate which sector the dart is in and 
therefore which array element will provide the 
score. PI/20 is subtracted to allow for the 
counter-clockwise rotation around the circle. 

Now here comes the slightly non-mathematical 
"adjustment" to make the scoring right. If the 
dart were to land in the bottom part of sector 6 
the measured angle would be slightly negative 
and so 1 should be added to the calculation to 
give the array element. However, because of 
the way the sectors were drawn, the 
trigonometry is slightly a w y and so I only add 
0.7. This makes the scoring correct as it 
appears on the screen. Having found which 
sector the dart is in, it is an easy matter to 
check for doubles and trebles bv looking at the 
radial distance from the centre of the board — 
lines 740-750. If the score is a double then the 
logical variable Double is set true. Note that it 
is also set true if 50 is scored because it is used 
to check for a legal end to the game in line 
1560. 

Synthesiser 
Andrew Parker, 
Warrington. j 

T H I S P R O G R A M uses all the leatuies of the 6 4 ' S 

sound chip, using the whole of ilie keyboard it 
play like a musical instrument 11 occupies 
10K of memory. The keyboard is set out as 

(continued on page 176) 

I JiSO-9 PCtESiiSl.O 
io -F if- --r:-
15 Ff [HI'31 r 

TK comoDoee r^ nusrc J -H-^ I IJEF • 
pflHT-SI 
FF F P I » R - T H L > L?sc; THE F I P I T • ,>I .E » F M W • 
F P I I R - C F N E K T I I I OCRFTVTI-

:0 PF.'tlT'lHt irfiVEFCPti I i l u l l / . i«£ i v 
.• -MllT F S E t t f t * SFia FOP T.»I«t«LE iB FOR* i V!00TH1 

r P | n r sFT« FCf FA5E iVltl ,-i - P I I J I S ' 
IS. PC.IIlT'fiDSF »l£i -'.I .-£ l.t.Vfc^i . IF FEiXJIFES •' 
i0 Fftlnl-APt .-£1 rfTEP TtEiL tFuCTJCui:. 
"0 p* IMT"IC Ki '»* . : 4 * " < ( « . . . • 
•5 fPI'll ; t :L^Kt i . -» 

-FinT rPlti l" l i< K f r r S . t« rL : ffit fijp 3 TO . 
\< r t III" 'F - Jrt C to I-
-. v i m d m a k • m i ' »ev *• w ; f 

. t I t ' l l t r r . | . » - T « l « 

.... ' F . H t T 
1W (,4.^1 
U0 - u P t - l T ; ^ 
u . i P E F T M O < C . I • . ! » • < • 
I ; O MEXTC 
14^ jiflihO-ti a-ii o.o c o o i i .o 0-0 i1 

(listing continued on page 176) 

! .1 , X-

l i t • 
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SOFTWARE FILE 
tcontinued from page 175) 
shown in the diagram, the keys from Z to the 
oblique stroke acting as normal notes and the 
keys S, I), G, H, J, I. and , acting as [he 
sharps. The same is true for the top two rows 
of keys. The sharps are on 2, 3 , 4 , 6 , 7 , 9 ,0 , + , 
£ and the CLR/HOME key. This gives a 
range of just over three octaves. 

The waveform can either be triangle, 
sawtooth, pulse or noise. These govern the 
shape of the sound wave. The attack-decay and 
sustain-release determine how long it takes for 
a note to reach its peak volume — attack — to 
fall from its peak volume to sustain level — 
decay — how long it stays at this level — 
sustain — and how long the note takes to fall 
from the sustain level — release. 

The waveform can be changed during the 
running of the program by using the function 
keys (see program listing). The instructions 
are contained in lines 10-95. Lines 100 to 230 
read in the high and low frequency values into 
an array. The place in the array into which the 
note is placed is governed by the value in the 

keyboard buffer {location 197) for that key. 
The main locations are: 

54296-Volume control 
54273-High frequency 
54272-Low frequency 
54276-Waveform 
54275-High pulse 

I listing continued from page 175) 
wrft:r.5c,25.i".;>.0.30.t4t s .n r - i n 

I1*!*' o.ia.Jto. i j w i i r 
MTMS-lSS-lS.ro.54. 111.1*.47,0.0.51.?r 

:-«> t(wsi4 jor n-iie.tr. :r;,ss,4i.a.o 
w i r i « . « io-loo 

ao »T«.0. Sl - Hi. 0- 0- 7b. iX.il. 154 

:ro •rfn-wire 
ISO HPE.^rS 
;oe fcc-^orr 
31C 
JiO PSIMfUftVfFCfcH • 
» ppoir-tr » Tfi-ifttiLE-
i-W • ^ t c o t h -

p R i i r r - - KH.^" 
;t-o PtiHi' i i?" 
JSS IhfulF 
. .-8 IHPtll . KCfiV .L - 1 • 
iSO IrfuT'SUiTfllti reLES5E--L':£> 

IFP:.*5TMEN4iO 
400 1HPUT-HI0H FW.SE 0-15'" .F I -

54274-Low pulse 
54277-Attack/Decay 
54278-Sustain Release 

These locations are used for voice one only, 
voices 2 and 3 have different locations. In Line 
462, Poke 198,0 clears the keyboard buffer 
after each key. 

110 IrtfvT fit'i-E P i 
-lIO EVtCnf : .. i • • 
4J0 FOrErtX-lS 
iiz =C»elfeF">EHFE,P. : • 
«l> FOEAi-^. : 
« - :• B-f •- : 
455 tCK&Fit.t 

-c« E: - i - c 
Je: :-oi'.i;ooo 
»D9 !FS-«H«l*ft<EYOL.O FOKEHFn.O Pl>-Ef».0 =ii*£if-0 

SOTO S T S ? 

'OfEftfP .r». i . l 
510 Fi» t i f f IK : 
f:5 :et££, i j - . - s w i ? 

n o 
••« - ^ E'-Oi. 5 
•;:••) :<i!04S) 
I0IO if 5«5TrtEti':»j: 
...vO IFS-iTnEriC.il GOTJaOi-
i-JJO IFWrHEHF-*:.-
1040 i£ TLfll 

0 FWEhFI! 0 

Tape examiner 
M Salmon, 
Abingden, 
Oxfordshire. 

THE SPECTRUM saves files as two blocks 
header and data. The data may be of any 
length and could represent anything, so the 
header is needed to tell the Spectrum how to 
interpret the data. The header is composed of 
17 bytes, as follows: 
offset description 

0 file type: 0 = program, 1 - number 
array, string array, 3 = bytes 

110 filename in ASCII 
11-12 total length in bytes of data to be read 

in 
13-14 special 
15-16 program length in bytes 
Bytes 13 and 14 are used for any specific 
information required. For type 0 files it 
contains the auto-run line number — unless it 
is more than 32767 which signifies "load only. 
l-"or type 3 files it contains the start address for 
Load *"* Code with no parameter. For types 1 
and 2 only byte 14 is used. This contains 
packed information for the aid of the floating 
point calculator. Bits 0-4 give the ASCII code 
minus 64 of the original array saved and bit 6 
tells what type of array it is (0 = number, 
1 = string). Bit 7 is always set. 

The table above is given with offsets as the 
method used for reading files from tape is by 
calling a routine with a buffer pointed to by 
the 16 bit index register IX. 

The program contins a small machine 
routine to do this: 

175 XOR A 
55 SCF 
221,33,16,127 LD IX,32528 
205.86,5 CALL 1414 
201 RET 

This is set up by lines 10-30. Line 40 sets B to 
point to the buffer and sets up a user-defined 
function to extract a double-byte number from 
an offset X. 

Line 50 calls the machine-code subroutine 
and the Spectrum waits for a header to come in 
from the cassette port. 

P b r ^ i l l U T O 3 3 5 * 1 : R E A D 
b - P O K E a , b : N E X T a 

" 3 © D R T R 1 ? S , , 3 3 . 1 6 , %t£7 , d 

L E T b ^ 3 2 5 S 2 & . t > £ F F N » < X J = P E 
EN. I b t x ) + 3 5 6 H P E E K i b +X 1 ) 

S O B f t N D O M I Z t U S R 3 2 5 1 2 
6 ® L E T C « P C C K b 
7 0 I F C > 3 T H E N GO T O 5 0 
S O P R I N T " F i l » r > » » ( : 
9 0 F O R 3 - b + l T O b 1 © : P R I N T C « 

R » P E E K a , : N E X T 
I C O P R I N T P R I N T THt? 4 ; " I M p e : 

G O S U P 1 M O + 1 S 0 K 
12<? P R I N T : P R I N T 
1 3 5 P O K E 
I O C GO T O S O 

ie>oe> P R I N T " p r # 9 i j * " 
1 0 1 ( 3 P R I N T " T o ( 3 1 t e / i s l b " , F N a 
( 1 1 ) J " b y ! « . < • " 
l o s t * P R I N T " P c s g r s * u n g l h 

F N y a V l 3 ) THEN PRINT 
• L o a d o n W : R E T U R N 

10.10 p r i n t " R u n s ( f c a FN 
3 I. 1C) 
1 « J S 0 R E T U R N 
1 1 0 O P R I N T " n u m b e r a . - r » y " 
1 1 1 0 L E T G O T O 1 2 S 0 
1 S S 0 P R I N T c h a r a c t e r 
1 2 1 0 L E T 
1 S S O P R I N T " A r r a y l e n g t h ; " j F N a 
i 1 1 ) ; " b y t e s " 
1 2 3 0 L E T d = P E E K ( b + 1 4 . ; 
1 3 4 0 P R I N T " O r i g i n a l a f r a i r , 3 B » € . 

; C H R 4 1 6 4 + 3 2 • ( d , - 3 2 - I N T U / 3 S ) ) 

1 2 5 0 R E T U R N _ _ _ _ 
1 3 0 C I F F N 3 i l l ) P N D >-N a i l 
3 > = 1 & 3 S J - T H E M P R I N T " j c r e t r . ' . v * ? 
e •• R E ; URN 
1 3 1 0 P R I N T " b y t e s " 

S t a r t a d d r e s s . 1 _ > 2 0 P R I N 
i ( iO) 
J 0 3 0 P R I N T " L e n 9 t h : 

t> y t e s " 
R E T U R N 

" > F N 
FN a i l l ) ; ' 

Line 60 extracts the filetvpe and line 70 
skips the output section if it decides that this is 
not a header. Lines 80-100 print the filename 
and line 110 chooses the appropriate routine 
to use for decoding on the basis of the filetype. 
This means that it is vitally important that the 
routines starting at lines 1000, 1100, 1200 and 
1300 remain at these lines — otherwise 
numbering is unimportant. Line 1300 is the 
only other interesting point — it automatically 
decides whether a bytes file is a screen image 
or not. 

Spectrum owners with an understanding of 
machine-code and a good disassembler should 
find the area of the ROM between 4C2 and 
9F3 — hex — interesting to inspect as the tape-
handling routines are self-contained. I would 
advise starting at 605 hexadecimal as this is the 
highest level of tape handling. The prospec-
tive decoder should be helped by the 
knowledge that the low byie of T A D D R will 
contain a byte ranging from E0-E3 
corresponding to the keywords Save, Load, 
Verify and Merge respectively. 

Memory man 

JJ- ' j j 
TR Carey, 
Southampton, 
Hampshire. 

IF YOU want to know how much memory has 
been used by various things this program will 
run on anv ZX-81 but it is not really suitable 
for the IK machine as the memory is very 
limited. Using the memory map on page 177 
of the ZX-81 manual and the systems variables 
on pages 177/9. The systems variables arc 
used to find the addresses ofdifferent parts of 
the memory. This program is very useful 
when writing programs and it can be removed 
afterwards. 
9996 PRINT TAB 8;"ZX 81 MEMORY", 
,,"TOTAL RAM",({PEEK 16388 + 256"P 
EEK 16389) 16384>/1024;" K" 
9997 PRINT ./'BASIC PROGRAM",(PE 
EK 16396 + 256* PEEK 16397) 16509;" 
BYTES" 
9998 PRINT ./"VARIABLES",!PEEK 1 
6404 • 256*PEEK 16405) (PEEK 16400 
h- 256' PEEK 16401} 1;" BYTES" 
9999 PRINT,, "SPARE MEMORY",(PEE 
K 16388 + 256* PEEK 16389)-(PEEK 16 
404 + 256*16405);" BYTES" 

Definer 
Brian Etherington, 
Hanslope, 
Milton Keynes. 

THIS IS A MULTICOLOUR character definer for 
a 32K BBC Micro. The cursor is moved 
around an eight by eight grid to define a new 
character. As new pixels arc added or deleted 
from the new character, the VDU statement 
parameters are updated on the right-hand side 
of the grid, in line with each of the eight grid 
rows. Similarly, the character is displayed in 
mode 2 graphics to the left of the larger grid, 
At the bottom of ihe screen in a 16-colour 
paint palette, the current ink colour is 
indicated by the arrow. The ink colour is 
changed by pressing the space bar. In this 

Icontinued on page 179) 
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THE CURSE 
"Know, Oh Prince . . . 
There was a time when the 
world cowered in the shadow of 
the Dark Ring, Shedir, and the 
people cried out for a hero." 

THE LEGEND 
" . . . and it was foretold that a 
hero would come at last. An 
adventurer, maybe a great wizard 
or yet a lowly thief, maybe the 
son of man or mayhap of 
elvenkind . . 

THE RING OF 
DARKNESS 
The game created to be the 
most complete, enthralling, 
addictive and detailed adventure 
ever written for the Dragon 32. 
A whole graphic world (of 
nearly 3,000 travel days) with 
kings, princesses, mad jesters, 
evil rangers and dangerous 
quests will unfold before you. 
Across ocean, river, mountain 
and forest you travel, to trade 
in many towns and dare the 
depths of vast dungeons (more 
than 9 levels deep with over 20 
different creatures in hires 3-D 
graphics) in search of strength 
and fortune. 
Many hours of mystery, 
suspense and raw excitement 
await you, and of course, you 
may be the hero (or heroine) of 
whom the legend foretold. 
"The most impressive adventure 
tested . . . soon displaced 
breakfast TV in our house" 
Your Computer (April). 

AND FOR REALLY 
DRAGONS: 
P E P P E R ' S G A M E P A C K 
Trap a wizard, fly a t recherous canyon, zap huge blue 
mushrooms , bash bricks, crack codes and t rap the chessboard 
runner . Six great games on one cassctte. Fantastic value. 

D R A G O N T R E K 
Take c o m m a n d of your own starship and seek out the enemy 
fleet. Features mixed text and graphics in high-resolution, 
"excellent value for money . . . the title sequence was 
magn i f i can t " Your Computer. 

A R T I S T ' S D E S I G N E R 
A complete high-resolution graphics utility. Features include 
keyboard or joystick control , circles, paint , shape replication 
and text merging. Ideal fo r sof tware development , educat ion 
and home video captions. 

W I N T E R S O F T 
Dedicated to the highest quality 
software and customer service. 

Tel: 01-928 5945 and 01-633 9611 

WINTERSOFT, 
PEPPERS GAMES PACK. 

"Product intricate designs in high resolution graphics 
and save them on Cassette. 
Full list o/ features Includes Joystick or keyboard 
Operation, circles, paint, and shape replication 
PLUS: Text merge labelling. Creatively educational, 
ideal for diagrams and home video captions. 

Alt p r i c e s i n c l u d e P & P , V A T a n d t h e W I N T E R S O F T 
g u a r a n t e e o f q u a l i t y a n d re l iab i l i ty . 

A v a i l a b l e f r o m g o o d s o f t w a r e o u t l e t s . 

D e a l e r e n q u i r i e s w e l c o m e . 

Post coupon now to: 
S.W. WINTER & CO. LTD. 

101 W e s t m i n s t e r Bridge Road, London SE1 7HR 
Please rush me copies of (tick box) 

• T h e Ring of D a r k n e s s £ 1 0 . 0 0 
• P e p p e r ' s G a m e Pack £ 7 . 9 5 
• D r a g o n Trek £ 6 . 9 9 
• Artist 's D e s i g n e r £ 6 . 9 9 

I e n c l o s e C h e q u e / P . O . for: £ 
N A M E . 

A D D R E S S . 



THE 64K COMPUTER 
THAT SPANS GENERATIONS. 

a OiSi-

Micro-
Professor 
Peripherals: 

ThecompleteYamily' 
micro-computer... 

55 Key, full-size keyboard 
with single stroke BASIC 
commands. 
Floppy Disc drive. 
Thermal or dot matrix printer. 
Joystick controls. 

T h e M i c r o P r o f e s s o r is t ru ly a f a m i l y 
c o m p u t e r . W i t h i t s p o w e r f u l 6 4 K R A M 
a n d 1 6 K R O M ( i n c l u d i n g 1 2 K b y t e s for 

B A S I C ) it c a n h a n d l e t h e n e e d s f r o m t h e 
c h i l d r e n t o t h e o f f i c e e n v i r o n m e n t . S i n c e 

t h e M i c r o P r o f e s s o r r u n s m o s t of t h e e x i s t i n g 
A P P L E 11 S o f t w a r e y o u wi l l n e v e r b e at a l o s s for 

h o m e m a n a g e m e n t a n d e n t e r t a i n m e n t p r o g r a m m e s . 
Y o u a n d y o u r f a m i l y wi l l a l s o w a n t t o e x p l o r e t h e e m e r g i n g 

w o r l d s of c o m p u t e r m u s i c , ar t , d e s i g n a n d a n i m a t i o n . 
T h e M i c r o P r o f e s s o r c a n d o all t h i s a n d m o r e . 

In business, the Micro Professor can be a valuable tool at work with its capability to handle 
APPLE II Software you have access to a wide range of programmes such as accounting, payroll, 

job costing and inventory control, or if you have a special problem unique to your business you can 
write your own programmes in BASIC or go to high level languages such as PASCAL, FORTH, LOGO and PI LOT. 

16K ROM(includesl2Kof BASIC)makesitcasy. 
The kids wil l love the excellent range of games available, 120 at present and growing all the t ime, plus with the 
knowledge that the Micro Professor is capable of handling APPLE II Software they can possibly relate to the 

APPLE 11 computer they are using at school. Wi th its six colours plus high and 
low resolution graphics the Micro Professor wi l l sustain the 

most enquiring mind to explore the world of 
computer aided design. 

Apple II is a trademark of Apple Computer Inc. 

MASSIVE FOR A MICRO. Exclusive U.K. Importers: 
SIRTEL IUK1 LTD., 19/24 Alfr ic Square, Off Maxwell Road, Woodston Industrial Estate, Peterborough PE2 OJP. Tel:(0733) 236010/233955 



(continued from page 176) 
way, overlaid multicoloured graphics charac-
ters may be defined and automatically dis-
played. The VDU parameters are displayed 
for each colour as you step through the paint 
palette. 

The program has been written in fully-
structured Basic and makes extensive use of 
BBC Basic procedures. The only Goto state-
ment in the entire program is at line 140. Note 
the procedure Cursoron at line 1200 redefines 
a different form of cursor to that which is 
normally available. I believe that this program 
represents a valuable software-development 
tool for the BBC microcomputer, and is 
unusual in that it allows for multi-coloured 

SOFTWARE FILE[ 
character generation. In addition, the program 
is an example of good programming technique 
for those just learning the craft. Multicoloured 
characters can be printed using the VDU5 and 
move commands. The following example 
prints a character in red, white and blue. It 
assumes that characters 224-226 have been 
defined bv the user: 

5 MODE 2 
10 BLUES = CHRS 18 + CHR$ 0 + CHR$ 4 
20 REDS = CHR$ 18 + CHR$ 0 + CHRS 1 
30 WHITES - CHRS 18 + CHRS 0 + CHRS 7 
40 A$ - BLUES + CHRS 224 + CHRS 8 + 

REDS 4- CHRS 225 + CHRS 8 + WHITES + 
CHR$ 226 

50 V D U 5 
60 MOVE 640, 512 : PRINT A$ 

C H H H R C T E R D E F I H E R 

B L U E 

( I s t r n o r p i a 1 o u t - s o r 
n o v ^ n ^ n t k e u s t o 
p o s 1 t 1 o n c u r s o r -

P r » s « S P A C E B R R t o 
o h a n < a » i n k o o 1 o u r . 
P r e s s E S C H P E t o 
d e f 1 n « n « w o h a r a c t i 

13 REM i t i i t M i i i i t i t i i m i i i t t i i i i i i i i i t i t i i d n t t i 
23 REM * * 
30 REM * MULTI-COLOUR CHARACTER DEFINITION PR0GRAK I 
43 REM * t 
53 REM * AUTHOR >- B.J.H.ETHERINGTON * 
63 REM * JAHUARY 1993 t 
70 REM * * 
33 REM tttttttlttWtUUtttttttTttTttttttxtrtttrltt 
90 REM 

iea OK ERROR RUN 
l ie t>I!1 CRIC>s:<8,e>.RCV'.< I3.9>.$HAC€«<:13> 
120 MCOE 2 
130 PROC-INITIAllSE 
148 PROC.INPUT GOTO 14e 
150 DATR REO.CREEN.YELLOW.BLUE,MAGENTA,CYAN.W1TE,FLASH BLACK-WHITE-FLASH RED-

CYAN.FLASH GR£EN-MACENTA, FLASH YELLOW-BLUE.FLASH BLUE-YELLOW.FLASH rtRC£NTA"GR££H 
-FLASH CYAN-RED,FLASH t4H [ TE-BLACK 

150 REM ( * * * i t m ( l 4 m t t t * t t x 4 * r » t * t t i * * i ( i » r « * * t t x t l l t * I t f m ( I INITIALISE 
we D£F PROC.IHITlALISt 
160»FX4,1 
193F0R I v.. | TO 8 FOR J > l TO 9 GRID''.< V'.. S< >»8 NEXT NEXT 
208FORI>1 TO 1* ROW«H:,9>>e'REAO SHADE»< Pi)'NEXT 
210XV.-1 
220 «HJ 23-224,IFF.iFF,&FF.tFF,IFF,tFF,tFF,iFF 
230 VWJ 23.240,3,1,1,1,1,1,1,3 
240 WOO 23.241.0,8,0.0,0,0,t29,233 
256 VDU 23,242,233,129.0.0,8,3.6,8 
266 VOU 23,243.192,128.128,123,128.123,128.192 
270 VDU 23,244.16,16,16,16.84,56,16.0 
280PRCC.SCREEN 
29efRCC.CURSORON 
3aefRoc.MovE<8.e> 
3l8PR0C_0tSRLAY 
320EJOPROC 
338REM i t i i i u i i i n m i x m H t t t i n i i t t t t n t t i t w i t i t t i i t t i u i t i i t t SCREEN 
3*60£F PRCC.SCREEN 
330CLS COLOUR 7 
368PRINT - CHARACTER DEFUCR" 
370 COLOUR 2 
380 PRINT TAe{0,14>,*U»« norm! Conor "J 
390PRINT TA6<8,15 )< 'nowntrit to' , 
4eePftIMT TAB<0,16);•(•osition cur*o».*; 
410 PRJN1 TSK8.!8>i"f;4ke 4 MT< uiiri9"; 
428 PRINT TAK 0,19); 'the COPY l e w . 
43C PRINT TA8< 0.21 >> "Er«« 4 Mrk uilnB*, 
448 PRINT TA8<0,22>i-tH« DELETE *»».", 
430 PRINT TAS<0.24>;-Pr»tt SPACE BAR to*; 
460 PRINT TA0(0,23>;'cti»*$* ink colour.', 
4?0 PRINT TAS(0,27>i"Prtti ESCAPE to*• 
480 PRINT Tfle<0,28>. m ehir«ct»r"j 
493 FOR I^ - l TO 13 COLOUR PRIMT Tftgf >,CHR«<224 ); NEXT 
ree INK>..6 
510 PR0C.1NX 
I20PRINT TA8<6.1 >j$TRIHC«<8,CHR«24I )>. 
S^SIM" TAB<6.10>.STR:NC*<S CHRt<242)>. 
540 vDU 31,5.2.240.8,10,240,8.10 240.8.10.240,8,10-240,8.10-240,0.10.246 8.10 

240 
350 VW 31,14.2.243,8.18,243,8,10,243 6 10.243,8.10,243.8,10.243.8,10.243-8-10 

>243 
360 ENDPRCC 
370REM * x m t < * u c m « t m m t m m m t i m i m t t m t i i i m i * » m n t » h f u t 
5805EF PROC.INPU" 
593 A-CET 
600 tF A-S.8S PR0C-M0VE( -l,8>-tNOPROC 
610 I f A"t89 PfiOC.fldVE':l .0) EMJPROC 
620 IF A1SG PR0C_KOVE<0.-t ) E)OPRCC 
630 IF A-48A P30C_f»VE< 0,1 > EfCPROC 
640 IF A-120 PROC.W EtCFRO: 
630 IF A»t87 PR0C-MAftK<IWtt) ENDFR0C 
C60 IF A-t7F PROC-KARMOJ-ENDPRtC 
670ENDPSOC 
680REfi m n u t m i i t t r a m i m t t t t r t u i i i i i t t i t n m t t i m u m i i i i A rovE 
69C0EF PR0C_M0VE<XtHC»:,YlNC5!) 
r&att-re+xlNC--: Y*"Y>.*YINCS: 
?13IF m e x-'.-i 
723IF xy.<t 
730IF r o 9 Y-/..1 

7 4 0 I F Y * < 1 N - E 
7 5 0 P R I N T T A 8 < X 1 * S , Y ! 4 * 1 >> 
76eENDPROC 
'TeREM I1itttttt*tttt1tttttttt*t***t*tft*1itltlttttttt1t11tt1tttt1ttttt MARK 
7 3 0 D C F P R 0 C - M A R K ( FFR ) 
7 9 0 I F ETCPFIOC 
388CQL0UR ft* 
8 I 0 V D U 2 2 4 , 8 
8 2 0 1 F G R 1 O « Y X , X V . K > 0 T I « : : < R I 0 X < R / . , X V . > G R I D S S M . X ^ O P R 0 C _ C A L C < T 1 W ' : : > 

340 FSOC.DISPLAY 
S50ETC»PROC 
SFIOREM i u m w t t t m > » » « T » M W » I T M » » » » N M T T I T T M « T I N U T » INK 
8 7 0 D E F P R O C - I N K 
8 8 W R O C . C U R S 5 R O F F 
8 M C 0 U X * 7 
9 0 0 P R I N T T A B ! I H K V 1 , 3 0 > . '' 
9ietNK%-lNK>:+i 
9 2 0 I F ] > « 5 ; > 1 S IHKV. -L 
9 3 0 P R I N T TA6< I 1 , 3 0 CHRTT 2 4 4 >; 
9 4 0 P C I M T T A B ( 3 . I L ) - S T R I W ; « 4 0 , - * > > 
9 5 0 P R I H T T A 0 T 0 , l l ) , S H A O E » ( I N K X ) I 
9 6 0 C O L O U R U « R . 
9 7 0 P R C C . V W 
9 S 0 P R O C _ M O V E ( 8 , 0 > 
990PROC_CURSOROW 

leeeEicpficc 
1O10REM u*tti i*ttt»*t»»ft»*«**trr*»»*r»i»rr«t*»»»t«»ttttr»tti«i»»«»« D I S P L A Y 
I020DEF P R 0 C . D 1 S P L A Y 
1033PFIOC„CURSOR.7FF 
i040pRa„vw 
1 0 5 0 V D U 3 
1 8 6 0 HOVE 1 9 2 . 3 4 7 
1 0 7 3 V D U 9 , 1 2 7 
1 0 S 0 F O R T I . 1 TO 1 3 
1 8 9 0 I F P R O : . S H O W IS;) 
110ACKT 
1110 VTHJ 4 
1 1 2 3 COLOUR 1H<>. 
1 1 3 0 F R O C J « V E ( 0 - 0 ) 
1 1 4 0 P R O C . C U R S O R O H 
1 1 3 0 E N D P R O C 
1 1 6 0 REM i m t t l i i l t m ) l i i l i l l n i t t i i i r f l H t t r m r i i i l l r i i i l l n i J i « C U H O F C F F 
1 1 7 0 DEF P R O C - C V P S O R O F F 
1 I 3 0 V D U 2 3 , 0 . 1 0 . 3 2 . 0 ; 0 , 0 ; 
1 1 9 0 ENDPROC 
1 2 0 0 REM M T » T * t i t « » n t » T » * I * » « T » » T T I I « t 4 l t » t « » t I t t i t » » K ( T ! > » » « » » C L R S 0 R 0 H 
1 2 1 8 C € F PR0C. (X*FS0FT0N 
I 2 2 0 V W 2 3 , 0 1 0 , 6 7 , 0 , 0 . 0 , 
1 2 3 0 V I K J 2 3 , E . ' . 1 , 4 0 , 0 . 8 
1240EHDPROC 
1 2 5 0 R£M « » t t t W t t t M t t W W t t « T T T » M T ' > t » T L » » l l 4 t t H t t » T » | I M T M S H 0 N 
1 2 6 0 DCF P R O C - S H C U F < » P 
1 2 7 8 C C 0 L 0 .A ' - : 
1 2 8 0 M M ; 2 3 , F F C * 2 2 4 . R C M K ( F T " ^ 1 > , R 0 I R ; < A ^ . 2 > , R O H ' ^ R ' : , 3 ) . R 0 I T ^ A - < 4 > . R 0 H ^ . A 
. € >, R0H"'.( PK , 7 \ 
1 2 9 0 MOVE 1 9 2 , 5 4 7 
1 3 0 0 VDU W . + 2 2 4 
1 3 1 0 ENDPR0C 
1320 PEN amtwatmnttmirtitrwiiititiiiriminmtnmmmi CAL: 
1 3 3 0 D F F P R O C - C A L C A I ' . ) 
I340RCily 
1 3 3 S F 0 R TC 8 
I I 5 0 P « R ' . < A - ' . , R:->»C 
1 3 7 0 F C R JY. 'L TO 3 
I 3 3 0 1 F C R I D " ' . < R , J V . > A 5 { R 0 K W A I , V. > » R 0 W M ( f t . I 5 I > K 2 * < S - ^ ' . > > ' B 0 U F T ( AT. 9 - 1 

\immr 
1418 REM m i M t « t i t t t n m n i u t w t w » n t t i » » t t m » T m a m i m » m VDU 
1 4 2 0 P E F P R 0 C - V D U 
I45«PROC.calC< ;HK5;> 
I 4 4 0 C O L O U R 7 
I 4 5 0 F O R L > . * I TO 8 
1 4 6 6 R R 1 H T TA6< : 5 - I ! L + 1 >; ' > 
1 4 7 0 F R I H T T A 6 < 1 5 . I 5 ; + L > J R O Y ; . F T W : , F ' ' . ' > 
148»€XT 
1490ETFI>PROT 

Rally racer 
D T C Brestin, 
By fleet, 
Surrey. 

JfiXul 

H E R E I S A program for the Acorn Atom which 

tests a player's ability to steer down a twisting 
lane. Using a combination of Atom Basic and 
resident assembler, the program uses under 
2K of memory, and also graphic mode 2a — 
colour — so the screen RAM and floating 
point ROM must be fitted. The road is shown 
in a 3-D image as white dots and every time 

(continued on page 181) 

1 0 I F ? # 9 3 < > 8 W = 0 ; ? # 9 9 = 0 
2 0 G O S . s 
3 0 S = 0 
4 0 D I M L L 5 
5 0 F . J = 0 T O 2 0 ; L L < J ) « - 1 ; N . 
6 0 P . $ 2 1 J = 1 T O 2 ; P = # 2 8 0 0 

(listing continued on page 181) 
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"ITLOOKS NICE BUT WHAT 
THE HELL CAN I DO WITH IT?" 

Every zx SPECTRUM Prlnt'n'Plotter Jotter has 100 pages of finely 
printed screen grids. 

50 fo r t h e high resolution screen. 50 fo r t h e normal character 
screen. 

With these at your disposal you can plan practically any graphics print-
out to program Into your computer. 

The high-resolution PLOT grid shows every one of the 45.060 pixels! 
Every one printed. Every one with its co-ordinate numbers. This gives 
you enormous graphics power to DRAW, PLOT, CIRCLE, PLOT OVER and so 
on in any position or screen building up graphic drawings, charts, maps 
... in fact anything without the complications of guesswork, integer 
out of range, or wrongly positioned pixel colours which change PRiNTed 
INK characters! 

The normal character PRINT grids on the other hand will allow you to 
be specif ic abou t PRINT AT, TAB, PRINT OVER, SCREENS and INK/ PAPER in 
direct co-ordination with PLOT . . . you see every page is printed on high 
qual i ty t rac ing p a p e r . . . Ideal to overlay on to illustrations and copy 
or co-ordinate. 

And there's another bonus, because each page contains 24 user-
definable grids — 2400 per pad! 

With 50 pages of PLOT grids, 50 pages at PRINT grids 2400 user-
deflnabie grids, a set of colour pens, a printed PIXEL RULER and our 
Special Offer of demo programs, IT'S THE BEST VALUE IN ZX GRAPHICS 
PROGRAMMING. 

"NOW WHICH KEY DO I PRESS 
TO SHOOT DOWN 

THE THING FROM MARS?" 
Ever forgotten which key to press when playing a game? 
Do you suffer froma mind-boggling mass of programmed keys? 
Do you write programs that usedifferentkeysto perform various 
functions? if so, we have Just the thing for your zx SPECTRUM. 
A pack of Prlnt'n'Plotter Keyboard Overlays. 
Just write the function or functions under each key you program and 
keep the overlay for the next time you play the game. 
Of course there's lots of more uses you will find for our OVERLAYS, user 
defined characters, keyboard scanners, mathematical programs, 
b usi n ess uses—to na m e just a few. 
There's T E N O V E R L A Y S t o a pack—so you can program with impunity! 
And they fit perfectly onto your standard zx SPECTRUM KEYBOARD. 
Each OVERLAY is printed with the cursor movement key directlonsand 
there's room for program name etc. 

V 

\ 

- „ 

A & 

m* __ 

PRINTER PAPER THAT WORKS? 
I DON'T BELIEVE IT!" 

Five rolls of our PRINTER PAPER will only cost you £10.95. And you will 
gain a great deal morel It prints beautifully, it s not too thick. it s not too 
shiny. Print is black — not grey, it actually feeds through the machine! 
See for yourself. Only £10.95 for 5 rolls. Beware of expensive imitations! 

"ZX81 GRAPHICS BETTER 
THAN SQUIGGLES AND BLOBS?" 

Disappointed with ZX81 Graphics? Perhaps you haven't explored the 
vast possibilities. 

Why not Invest in a ZX81 JOTTER, FILM and our guide ZX81 Graphics 
programming made easy"? 

The JOTTER is a loobage pad of PRINT grids and PLOT grids with all 
numbered co-ordinates. The FILM IS a re-usable matt transparent 
polyester version of the grids which can be drawn-on and used again... 
Ideal for overlaying and copying. 

The 24 page full colour guide will show you how to use the JOTTER and 
FILM to produce perfect low resolution graphics on your ZX81! 

So stop squiggiing. Get a set now! 

"WHERE CAN IGETTHEM?" 
Post now or call at one of our retailers! 
Post to Print n' Plotter Products, 19 Borough 
High St., London SE19SE. 
Name:. 

Address: 

YA 

ZX SPECTRUM JOTTER @ £9.95 each 
ZX SPECTRUM KEYBOARD OVERLAYS @ £2.95 per pack 
ZX SPECTRUM DEMO CASSETTE @ 95p each 
ZX81 JOTTER PADS @ £3.50 each. 
ZX81 FILMS <3> £2.25 each. 
ZX81 GRAPHICS PROGRAMMING GUIDE @ £1.50 each. 
ZX PRINTER PAPER <ffi £10.95 per f ive rolls 
Remittance enclosed. Please bill my Access/ 
Barciaycard/visa/Mastercard IM0: 

Please note Price quoted include VAT, p&pfor 
UK deliveries. 
Overseas order please add 25% for additional 
Surface Mall. 

YOU can see and t>uy most of ou r products at: 
w. H Smith (Computer stores) 
Buffer Micro (Streatham 01-769 2887) 
Mic row are (Leicester 0533 29023) 
Oennys Bookshops (Lonaon EC101-253 S421) 
Personal computer Services loarwen Lanes 0254 776677) 
Telford Electronics & Computing tsnif nail 09S2 4600081 
Georges Bookshop (Bristol 0272 2 766021 
Microtech Systems iGHilngham Kent 0654 571321) 
Nortnampton Home computer centre HJ604 47749) 
Phiup copiey m fi <ossett vy. Yoms 0924 2?2MS> 
Partington computer Shop (Darlington 0325 487478) 
Lancashire Micros (Morecambe L»nesos24 41143S) 
North East computers iPeterhead 0779 79900) 
Photo-video (Keref o rd 0432 267997 > 
computers for All (Romford 0706 7S2862I 

a m • - - — 



SOFTWARE FILE 
(listing continued from page 179) 
70C 
i0 LL0 JSR LL3,LDfl t»9H;CLC; ADL. M9B.STA #9B>STfl #3B1F;STH#3R1F 
90 JSR #FE71 i LDA li0;STA #90 
100 CPY 81,BNE LL1 
110 LDR #9E,STfc #90;CLC;HDC #9Ef;STA #98 
120

:
LL1 CPY 63;BUE UL2 

130 LDR #9F,STA #90•CLC>HDC *9B;STR #96 
140LL2 LDA #6002;E0RG4;ST A# 66)02; RTS 
150 LL3 LDX 60; STX #56;STX #5D;STX »tt>E 
160 LL4 STX #5C 
170 LDfl #3A00,X;STR #5fl;CLC;BDC #90;SEC;SBC gliSTR #39PF,X 
180 JSR LL5;LDX #50,LDR #39FF,X;SrFl #5H;INL #5E 
190 DEC #5C;JSR LL5.DEC #3£,INL #5L 
200 LDX #5C;LDA #3600,XJSTfl #5A;SEC;AUC #90;STA #3AFF,X 
210 JSR LL5.LDX #3C;LDA #3AFF,XJSFA #5A;INC #5E 
220 DEC #5C; JSR LL5;DEC #5E 
230 LDX #5C; INX; IHXJCPX (J32;BNE LL4 
240 LDR #87CE;0RA *87CF;0RA *S7D0;ORA #8701.STfl #81;RTS 
250

:
LL5 JMP(«3FE> 

£603,N., P.$6 
270 C=0;L=0;B=#6002;H=2;K=l;r#9E=l;?#9F»254 
280HCLEAR2; COLOUR 1, ?#96=t>4, ! #37EE=-1; COS. d 
280 F. J=0T032 • J 1 #3A00=324-J; J' #3800=96- J; N. 
300 LI•LL3;F.J"0TO180;WAIt;N. 

310*K=R. VJtii ?#9A=K;F. J=0TuA.R. */.3+3J L =C+1 
32® IF CH500a0,H=H+1;?#9E»H-1 ,t?#9F=-H+l ;GQS.d 
330 L1.LL0 
340 ?B«?B

;
4 

350 IF ?#9iO0;?#15*?#I5-l;G.9 
360 ?B=?B 4;H.;G.A 
370bP. S12 "YOU SCORED "C" P O I N T S " " " 
380 IF C > N ; W < 
380 P." HIGH SCORE IS - U " ' " 
400 P."PRESS CSPHCE BAR] FOR RNOTHEK GU"'>LI.HPFE3;RUN 
4109F,JS0TO200;?B»?B 4»R.,N,,L=L+1 
420 IF L*3;G.b 
430 G.h 
440dP. *7; IF H=2j La. 460 
430 H.0=110 HjM0VE<t0-£>*2>,6t;DRAW<<0-2>*2>,63iN. 
460 R. 
470*CLEFK0;P.*30 
480 F.J=35TQ45;M0VE22,J;DRAM45,49;N. 
490 P . " * 9 " l o w b * r d 
300 P."STEER YOUR CAR AS FAR AS YOU CANDOWM THt ROAD 8Y THE" 
510 P." KEYS ' 
520 P." I "«95" LEf-T"' 
530 P." J "*95" RIGHT"' 
540 P. PRESS SPACE BAR TO CONTINUE" 
350 LINK#FFE3 
560 R. 

(continued from page 179) 
500 of" these disappear oft* the bo t tom of the 
screen, the degree o f d i f f icul ty increases unt i l 
the player crashes three t imes. T h e score 
obtained and high score is p r in ted and the 
game star ts again. 

Extra tools 
Peter Barney, 
Letchworth, 
Hertfordshire. 

USERS OF Bobby Rao ' s toolkit machine-code 
rou t ines for the S p e c t r u m page 77, 
F e b r u a r y , Your Computer — may f ind these 
rout ines useful also. List 3 and list 4 are high-
resolution left and right scrolls, but in each 
case, the byte listed as 55 or 63 — use only one 
— will scroll wi th wrap -a round if 63, or wi th a 
whi te pixel f rom leii or r ight , as appropr ia te , if 
55. T h i s same byte Poked 0 gives inverse 
characters wi th w r a p a round . 

List l and list 2 are high-res u p or d o w n 
scrolls, wh ich m a y be of interest as they are 
m u c h shor ter — 53 and 55 bytes — than the 99 
and 97 o f the publ ished rout ines . 

I have given the listings in decimal as I find 
these far easier to en te r than hexadecimal . A 
suitable rout ine for en te r ing the codes is given 
on page 180 of the manua l . 

The trap 
Co/in Hagreen, 
Orpington, 
Kent. 

TRAP IS A game for two players , each player 
direct ing a line a round the screen t ry ing to 
force their opponen t to hit one of the tracks 

J " t M Lc.L' FfOQrM 
i f <»EE» 2Tt.73»236»rEE> 
60 OO 8U* 12>> 
°3 IF IMEll.-r (HEN FO>£ 32333.Ot F-OfE 32563..J 
70 If IK.K1--U- IHtri KANDOH12E USR 32400 
"3 I* :NV E> t- -- Ptt E 32331.63i KO» E ::543,63 
tK> IF IN>f*l--a- TUN fiflNOOm/e USB 3246-, 
8 5 I f I W B Y » - - « - ThCN GO SUT 120 
wo !F IHKCV>--|" tHFN fcAHDQTlZE US* l.'SN 
as IF IN* f¥l"HT- IHfs FO»£ .•ISJT.S.i, Pt»;E 32363, 33 
lOO If H*fYt--r- I (CM RANDOM ZE llSF 32SSO 
K-S oo to t ; 
mo «o to iV' 
120 -Cfl l-o TO I! FOR ,-<> TO 311 f-ftlNI AT l.JiCHUl <IT3-j,t NfKT j, N«*T > 
123 A1 10,31 -|,(ir u UO "lAT ll,5f a to* -,A 
T U'.Sl" r 'or riqut 13,Si' I tor lilt "|AT 14.3| " ind 

»c- " I 1 isr ,q,Ln *|AT 1B.3|" w 4 O-" Mr AT 16,3l" 1 lor t nv.,1 
CHfft 34 ( - •|CM«« 341 "I AT 17.31" X CilCtll "jCMftl 5*1- •ICHSI 

I3t> BCTURM 

LIST 4 

323 20 33 32321 233 32322 B7 32323 6 32324 192 
32323 197 32326 229 32327 221 32328 223 32329 231 
323JO 126 32331 223 32332 7 323SJ 33 32334 63 
32533 4 32536 32 32337 203 32338 22 32339 43 
32340 la 32341 231 33342 I9J 32343 16 32344 234 
32343 201 

LIST 3 

3233.1 33 323S1 0 32332 44 32333 6 32334 192 
32333 197 32336 229 32337 221 32330 223 32339 221 
3236" 124 32341 31 32342 15 32363 33 J2344 63 
32363 6 32364 32 32347 2">J 32348 30 32549 33 
32370 16 32371 231 32377 193 32S7J 16 32374 236 
32373 aoi 

LIST 2 

32400 33 32401 Jl 32402 64 32403 04 32404 93 
32403 37 32406 6 32407 3 32408 197 32409 6 
324 lO a 32411 197 32412 6 32413 8 32414 197 
32413 36 32*16 1 32417 32 324 IB 0. 32419 237 
32420 104 12421 17 32422 32 32423 0 32424 23 
32425 04 32426 93 32427 193 32428 16 32*29 240 
324 30 1 32431 32 32432 240 37433 9 324 J4 193 
324 33 • 6 32434 230 32*3 7 42 32430 7 32*39 132 
324*0 103 32441 193 32442 16 32443 220 32444 33 
32443 227. 72446 87 32447 6 32448 31 32449 33 
32430 34 12451 0 32432 16 32433 231 32454 201 
LIST 1 

53 32461 233 37*62 07 32463 84 32*64 93 
32463 36 3246b 6 32467 3 32468 197 324o9 6 
324 7A a 12471 197 32472 6 32473 « 12474 197 
-2473 37 3247c. 1 32477 32 524 7B 0 32479 237 
J24«0 I&4 324B1 17 32482 32 32493 O 3249* 23 
32483 84 S24B6 93 32497 193 32488 • 4 324B9 240 
3?4V>> 1 J24VI 224 32492 7 3249 3 9 32494 193 
32495 16 32496 230 3249/ 62 32490 249 ?;:499 132 
323O0 103 32SOI 193 32W2 Is 32303 220 32304 37 
323V5 6 32S..6 32 S2307 33 32308 54 J2509 O 
32310 to 1 231 32312 201 

formed or th.e boundar ies of the cour t . Beware 
t h o u g h as you can somet imes escape by 
cut t ing th rough a diagonal line. Be careful not 
to cent re the joystick or you lose the game. 

T o start a game bo th players have to press 
the fire bu t tons . T h e overall winner is the first 

to score 10 wins . T h e lower-case letters in 
lines 350 and 360 are typed as inverse 
characters . P C o p y is used to s tore the cour t s in 
ano ther area of m e m o r y and lines 120 and 130 
b r ing them on to the display faster than could 
be obta ined by d rawing t h e m each t ime. 

> S REM (C) C . HACREEN "8J 
10 PCLEWR6 
20 PMOOE1.3 
30 PCLS 
40 L INE< 8,0 )-< 8,192 PSET • LINE-C 253, 192 >, PSET i LINE-< 235,9). PS 

ET'LINE-<8,0>,PSET 
3? PflOOE 1,3 
60 PCLS 
70 PCQPY3 TO 3'PC0PY4 TO 6 
80 LlNE<30,30)-<38,150 PSET-L1NCC 280.38 )-< 200,130),PSET 
90 flS-8'CS«B 

103 GOTO 280 
110 X-f»NP<2> 
128 PC0PY< X*2 >*1 TO 1 
130 PCOPYC X*2 >4-2 TO 2 
l i e Pr lODEl , 1 'SCREEN 1 , 0 
138 X»120'Y»?0X1-100 Y l -90 
160 X-X4-S*< J0YSTK<8»31 >-2*< J0YSTKC8K12) 
178 Y«Y+2*< JOYSTKt 1 )>31 )-2*< J0YSTK< 1 K12 > 
168 IF PPOINKX,YX>1 THEN 270 
3 90 PSET<X,Y,2) 

288 X1"X14-2f(JOYSTKC2>>31 W<<J0YSTK<2X 12) 
210 Yl-Yl+2*< J0YSTK<3»31 >-2*< J0Y$TK<3X12) 
228 IF PPOINTCX1 ,Y1 ><>1 THEN 230 
230 PSET< XI,Y1,3 > 
240 GOTO168 
230 CS-CS+1 
260 C0T0260 
270 H?»fiS+l 
280 CLS'PRINT- T S fl P" PRINT" " 
290 PRINT©128,"LEFT PLRYER RIGHT PLAYER" 
308 PRINTai9€,flS P«INT0216,CS 
318 IF HS«18 OR CS-1B "HEN 330 
328 PRINT" PRESS BOTH FIRE BUTTONS'' 
338 IF PEEK<63288><>124 AND PEE«<63288><>232 THEN 33e 
340 GOTO110 
330 IF RS"18 THEN PRINT PRINT" l » f t P l *y«r ELSE PRINT PR 

INT" r i f l h t 0 U v » r u ln»* 
368 PRINT PRINT'PRINT' PRESS •« t« r -
370 fl«-lNKEY»;IF fl*<>CHRW<13> THEN 370 
380 RUN 
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ADVENTURES WITH OVER 
4,000 LOCATIONS 

• Space Adventure 
• Role Playing Adventure 
• Single Player Adventure 
Over 4,000 locations on one adventure cannot be done on one 
tape! 

The first tape contains the graphics, the instructions, the 
preparation for travel and the first adventure. As soon as this 
adventure is finished you can order the next part. Please note that 
every part gives you at least two if not four different exits. 

You can stop the game any time you like. It is however not 
possible to skip parts because data are recorded and you need 
these to continue. 

There is always an option to restart when you found an exit, 
thus allowing you to find all the exits in any one module. 
TYRANT OF GRAHAM: an adventure in outer space. Try and 
find your way to the planet Shrahaim. The approaches are heavily 
guarded but if you can get through you will find eternal life and the 
conquest of the universe is yours. Maybe (but we doubt it) you will 
find the way to another universe, but only if you enter the right 
black hole . . . 
TREASURES OF MOSHT: a single player adventure in the most 
fabulous country ever put on computer. Try and stay alive in a 
place where everything seems to go against you . . . 
TRAVELS IIM RASH AN: a role playing adventure situated on 
earth before the cataclysms which happened before the 
precambrium era, some 600 million years ago. Travel through this 
ancient civilisation with its uncanny laws, stay alive and gather 
treasure. Then try and get back to your own time . . . 
Each Adventure, Module 1: £4.50. 
Each further module also €4.50. 
Please add 50p per order for PftP. 

A D U L T W E E K E N D 
The game is played in a location where you might go to spend a 
weekend away from it all. You will meet other couples and decide 
what you want to do with your time. 
If you want it neat and tidy then this is possible. If you want it 
adventurous and perhaps a bit promiscuous then you can have 
that too. Up to you . . . 

If you a prudish then you can skip certain parts, if you are not1 

then you can take the plunge. Try it, the best game for grown ups 
ever written. Naughty, romantic, sporty, even a bit dirty from time 
to t ime. . . £7.00 + 50p P&P 
All Games for Spectrum 16K/48K and Atari 400/800 will be 
available for Dragon and Oric-1 in May. 

C O M M E R C I A L S O F T W A R E FOR 
S P E C T R U M 48K 
Financial modelling, budgetting and forecasting program. 
Ail row and column arithmetic available. 13 cols. Rows dependant 
on memory used. The equivalent of 'Desk Top' or 'Micromodeller" 
now available for your 48K SPECTRUM. 
Inclusive of 45 page manual £30.00 

Ask for information about our ledgers (nominal, sales, purchases) 
and other accounts packages (petty cash, bank reconciliation, etc 
. . .) which are only £20.00 each and come with a fifty page 
manual. 

A S T R O L O G E R S 
Computerise now on Spectrum 48K. 
Full calculation program now available for Spectrum 48K. 
Ephemerides from 1900 to 2050 on different cassettes. Ask for full 
documentation. 

Y A C H T S M E N a n d o t h e r S A I L O R S 
Coastal navigation package now available for SPECTRUM 48K. 
Celestial navigation available end of May. 
Ask for full documentation now. £30.00 

VENN SOFTWARE 
133A H i g h S t r e e t , A c t o n , L o n d o n W 3 6LY 

A NEW DIMENSION 
miCRD-RDBDT 
Robotics is a booming addition to microcomputing and 
now you can build yourself this inexpensive buggy type 
robot. Designed for use with most popular micros. 
including ZX81 and Spectrum, Zeaker will teach you 
about robot control, draw lines, explore, bleep, flash 
and even "learn" its way around; or just be a fun 

peripheral. A new dimension for computing. 
For constructional data and kit availability see 

SOUND with SINCLAIR 
I MAKE AMAZING SOUND EFFECTS 

WITH YOUR ZX 81, 
TIM EX Sinclair 1000 
or SPECTRUM 

THE ZON X 
£25.95 
:ncl P&P & VAT 

* T h e 2 0 M X S O U N D U N I T <t c o m p l e t e l y s e f f - c o n i a m o d a n d especia l ly 
d e s i g n e d for uso w i t h t h e Z X 8 1 . T I M E X Sinclair 1000 a n d S p e c t r u m 
C o m p u t e r s . It j u s t p l u g s i n — n o d i s m a n i l i n g Of s o l d e r i n g . 

* N o p o w e r p e c k s , ba t te r ies , l e a d s or o t h e r e x t r a s . * 

"tr M a n u a l V o l u m e C o n t r o l o n p a n e l — a m p l e v o l u m e f r o m bui l t - in loud-
s p e a k e r . 

" k S t a n d a r d Sinclair - 1 6 K R a m p a c k or pr in ter c a n b e p l u g g e d into Z O N 
X S o u n d Un i t w i t h o u t a f f e c t i n g n o r m a l c o m p u t e r o p e r a t i o n . 

* H u g e r a n g e o f possib le s o u n d s fo r G a r n e t , M u « i c , He l i cop te rs , S c i - F I , 
S p a c e Invaders . Explosions, G u n - s h o t s . D r u m s . P lanes, l e t o r s . 
O r g a n s , B e i n . T u n e s . C h o r d s , e t c , , o r w h a t e v e r y o u dev ise ! 

+ 8 ful l o c t a v e s . U s e s 3 - C h a r n e l s o u n d ch ip g iv ing p r o g r a m m e c o n t r o l 
o f p i t c h , v o l u m e of t o n e s e n d noises , all w i t h e n v e l o p e cont ro l . 

Easily a d d e d to ex is t ing g a m e s or p r o g r a m m e s u s i n g a f e w s imp le 
" B A S I C " lines or m a c h i n e c o d e . 

* N o m e m o r y addresses u s e d - I . O . m a p p e d . 

P U L L ins t ruc t ions w i t h m a n y e x a m p l e s o f h o w to o b t a i n e f f e c t s a n d t h e 
p r o g r a m m e s , supp l i ed , fu l ly g u a r a n t e e d . Brit ish M a d e 
'Exttpt wrth Spectrum. you need the Spectrum Extension Board Order 
No. Set - Price CS.BO ind. V.A.T. 

Sfc r 4 

P a y m e n t m a y be m a d e b y C h e q u e . P . O . 
Giro N o . 3 8 8 7 0 0 6 . Pos ta l O r d e r or Cred i t 
Csrd . 
E x p o r t o r d e r s : — S a n k C h e q u e . 
In te rna t iona l M o n e y O r d e r . U . S . i Of i 
Ster l ing . 

Dep l v c « P 0 . Box 6 . 
6 3 A . Htgn Street. 
Wore . Herts 
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COMPETITION CORNER 
A £15 book token will be awarded to the first 
correct solution drawn from the competition 
bag. All entries must be at the Your 
Computer offices by the last working 
day in May. The name of the winner, 
the solution, and a competition 
report will be published in the 
July, 1983 issue of Your 
Computer. 

If you want to set a 
competition for Competition 
Corner, remember that the 
simplest solution should 
be calculable by a short 
program rather than 
by any other form 
of reckoning. 

Troll g i v e s 
y o u a s m a n y c o i n s 

a s y o u h a v e 
d i a m o n d s 

T H E H A L L O F 
T H E T R O L L 

HERE IS A map of the trolls' burrow — 
and you are out to make your fortune. 

How many coins should you pick tip 
in the first chamber you enter to 

survive the trip with the most 
diamonds? As usual, all the 

A troll s w a p s 
your d i a m o n d s for 

an e q u a l n u m b e r of 
b e a d s . . . t h e n g i v e s 

y o u a s m a n y d i a m o n d s 
a s y o u h a v e c o i n s 

Troll t a k e s 
o n e b e a d from y o u 
— t h e n s e n d s y o u 
up if y o u ' v e a n y 
b e a d s left: E l s e 

s e n d s y o u d o w n 

passageways arc one-way, as 
shown. 

BY ANTHONY 
ROBERTS 

If 
Troll g i v e s 

y o u a n e m e r a l d 
and a s m a n y 
d i a m o n d s a s 

y o u h a v e 
c o i n s 

Troll t a k e s 
o n e e m e r a l d a n d 
s e n d s y o u u p . . . 
but if y o u h a v e n ' t 

a n y , s e n d y o u 
right 

Troll s e l l s 
y o u a s m a n y 
a p p l e s a s y o u 

h a v e m o n e y 
t o buy at t e n 

c o i n s per 
a p p l e 

Troll 
b u y s all 

your a p p l e s 
at 1 c o i n 
for e a c h 

T a k e s o m e — 
not a l l — o f 

t h e 1 0 0 0 c o i n s 
in t h e s t o r e 

of c o i n s h e r e COIN 
'STORE I 

Troll t a k e s all 
your c o i n s and 
re turns t h e m t o 
t h e s t o r e : T a k e s 

all your d i a m o n d s 
a n d t h r o w s t h e m o u t s i d e : 
H e t h e n s e n d s y o u left if 

y o u ' v e a n y a p p l e s wi th y o u . 
If no t , he'll let y o u g o 

(and of c o u r s e y o u c a n 
pick u p t h o s e d i a m o n d s h e ' s 

t h r o w n a w a y ) — a f t e r 
c o u n t i n g t h e c o i n s in t h e 

s t o r e . If t h e r e aren't e x a c t l y 
1000 , he'l l s u s p e c t f o u l p lay , 

a n d p r o b a b l y kill y o u . . . 

C o m p e t i t i o n 
resul ts 

March solution. 

K a a 1 Q X g 7 n 0 SI A V £ m s. m a 
To p f l/T 7| p u ki * w • Q 

£_ • IS a a E A I 1 6 ' p_ * o R a L*J * 0 * • L E I] s_i • 1 Q J 
• rr Y_i i <1 [A f a • 0 1 H_ • 

m £ s VI fol A I \ C £ Lw 5 1*1 * 1 
7] / m • CI [V 2 6 M m £ | H i V 1 £ R c • 

£_ p R • 
m 3 0 o N f) a A O c. A Q s u c L I E -r f 1 L±J e. J L. E 

° 
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IN MARCH'S competition to win a Lynx 
computer competitors were asked to complete 
the sentence, "A Lynx would bring out the 
animal in me because . . .". 

The prospect of winning a Lynx may not 
have brought out the animal in everyone but it 
certainly brought out the punsters, in force. "I 
could relion my feline instincts for purrfect 
programming", wrote G Bockhurst, while H 
Howarth suggested "I t ' s the big-byte cat-
grrreat grrraphics and a purrfect purrocessor 
to boot". 

T h e w i n n i n g en t ry came f r o m the 
appropriately-named Dave Bull, 86 Milton 
Road, Southampton, Berkshire, who wrote 
"I t ' s the purrfect way to be an on-line feline". 

Some of the other puns were more obscure. 
We arc still trying to puzzle out A Ridley's " I f 
ewe bison, ewe kangaroo terrier-bull bvte otter 
i t". 

More straightforward were M Glass's " I t ' s 
ears ahead", and from A Patrick, "I t provides 

the missing links to make me a cool Computer 
cat . 

Mrs Allcmand struck a suitably aggressive 
note, worthy of Marvel comics, with "as 
Catwoman I 'd have power over those ZX-81 
jokers". E Jupp's entry, however, took a more 
relaxed line and confided owlishly " I wynx 
and blynx, but the Lynx thvnx". 

Our problem setter slipped up with the 
Telepathic Dangers competition by setting a 
problem which had not one but two solutions. 
Two pairs of segments can be discarded from 
the cube of On'ey: C and E, and B and F. 
Many of the entries spotted the blunder and 
gave both correct solutions. 

We awarded the £15 book token to P 
Hoskins, 30 Springfield Park, Holyport, 
Berkshire. 

He enclosed a program for the 
Spectrum which not only worked out the 
solutions but plotted the diagrams of the two 
possible cubcs. 
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16K RAM PACK FOR THE 
JUPITER ACE 

X A C B D 
i6K EXPANDABLE RAM 

STONECHIP ELECTRONICS 
THE NEW'PACER* 

FROM STONECHIP! 

The RAM pack that starts at a full 16K 
and is easily expanded to 32K by plug-in module! 

At last! The thing Jupiter Ace owners have waited patiently for. 
A minimum of 16K RAM plus the added benefit of extending to 32K by a simple plug-in 
module! 
Now you can start to program seriously in FORTH without the restriction of 3K RAM. 
Make no mistake. Not only is the PACER the first RAM pack for the Jupiter Ace, it is a totally 
professional piece of equipment. 

Look at just some of the features:— 
* 16K RAM expandable to 32K * Professionally cased to enhance the look of your computer 
* LED Power-on indicator * wobble free connection — no loss of programs! * A fully tested 
product * Complete with 1 year's full warranty. 
The NEW "PACER" is available now direct from STONECHIP ELECTRONICS. 
Write now for quick delivery by mail. 
Remember: For more power from faster FORTH... you need a PACER! 

POST TODAY to STONECHIP ELECTRONICS, 
unit 9, The Brook industrial Estate, Deadbrook 
Lane, Aldershot, Hants. (Telephone: 0252 318260) 
Please forward me the following:— 

"PACER" RAM packs for the Jupiter Ace @ 
£29.95. 
16K expansion modules (to expand "PACER" 
to 32K) @ £19.95. 

I enclose full remittance of £ made 
payable to Stonechip Ltd. 
Please note: All prices include VAT, Post & Packing 
for U.K. deliveries (overseas add 15%) 

only -£29.95 
Name: 
Address: 

STONECHIP 
ELECTRONICS 

"More ways to make more of your computer" 
Delivery approx 14 days 

I 
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CHAMPIONSHIP CARNELL SOFTWARE 

ESI WIN A FABULOUS 'WINGS' 
HOLIDAY FOR 2 TO FLORIDA. 

i 
m sit, 

1 

VISIT THE AMAZING NEW 
EPCOT CENTRE 

V o l c a n i c D u n g e o n , t h e a d d i c t i v e a d v e n t u r e . P e o p l e h a v e 
b e e n k n o w n to v e n t u r e in to its m a z e o f c a v e r n s t o r e s c u e t h e 
Pr incess Edora a g a i n a n d a g a i n . If y o u a r e o n e o f t h e m , or 
w i s h t o b e , t h e n y o u c o u l d f ind yourse l f ly ing o n a s u n -
d r e n c h e d b e a c h in M i a m i for a w e e k . F o l l o w e d b y a 
f u r t h e r w e e k a t Or lando , v is i t ing D i s n e y World a n d 
E p c o t . S o w h a t d o y o u h a v e t o d o for all this? J u s t b e t h e 
b e s t V o l c a n i c D u n g e o n p l a y e r in t h e UK, t h a t ' s a l l ! T e n 
f inal ists wi l ! b a t t l e it o u t in t h e c h a m p i o n s h i p a t t h e L o n d o n 
C o m p u t e r Fair, Earl 's C o u r t , in J u n e 1 9 6 3 . B u t f i r s t y o u 
m u s t p r o v e y o u are w o r t h y . 

V o l c a n i c D u n g e o n is ava i lab le o n t h e 16K ZX-81. 48K 
S p e c t r u m a n d D r a g o n 32. A n e n t r y form is s u p p l i e d w i t h 
e v e r y g a m e , ( A n y o n e w h o a l r e a d y o w n s t h e or ig ina l Z X 
vers ion c a n e n t e r b y s e n d i n g a S A E fo r a n e n t r y f o r m . ) 
Order y o u r c o p y N O W f r o m CARNELL S O F T W A R E , 4 
S t a u n t o n Road , S l o u g h , B e r k s . On ly £5.00 i n c l u d i n g 
P & P . A l s o a v a i l a b l e f r o m g o o d m i c r o c o m p u t e r s t o r e s . 

The 'Judges' decision is final and no correspondence will be 
W$ritered into. All business associates of Cornell Software, 

and their relatives, are disqualified from entry. A copy of the 
rules of the Volcanic Dungeon championship will be 
supplied with the entry form. 

< . N i I M ' 

A V 
i&j, 

wBBm 

5 

MV A 
O / Q 

O/OC, 

/ / u. 

i /' 

fx 

% % " o f c . 

x X % 
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DONTMISS THIS INCREDIBLE OFFER ! 

SO GAMES £9 95/ vir4sf 

CASSETTE 50 FOR YOUR MICRO 
M 

e . 
C A S 

S E T T E 50 

m 

G A L A C T I C A T T A C K 
SPACE MISSION 
LUMARLANDER 
PLAS'.IA SOLT 
STARTREK 
RAOAR LANDING 
ATTACKER 
GALACTIC DOGFIGHT 

| ZION ATTACK 
I IVASIVE ACTION 

0 X 0 
BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN 
OLD BONES 
THIN ICE 

MAZE EATFCR 
0RBITT6R 
MOTORWAY 
FORCE FIELD 
NIM 
TUNNEL ESCAPE 
BAHRELJUMP 
CANNONBALL BATTLE 
OVERTAKE 
SITTING TARGET 
SMASH THE WINDOWS 
SPACE SHIP 
JET FLIGHT 
PHASER 
INTRUDER 
INFERNO 
GHOSTS 

SUBMARINES 
ROCKET LAUNCH 
PLANETS 
SLACK HOLE 
DYNAMITE 
DO YOUR SUMS 
DERBY DASH 
SPACE SEARCH 
UNIVERSE 
RATS 
TANKER 
PARACHUTE 
JETM08ILE 
HIGH RISE 
THE FORCE 
EXCHANGE 

NOW AVAILABLE FOR 
V l C ^ i i 
ACORN 
ATOM 
ORIC-1 
S H A R P 
NEW BR AIM 

OHJBaib 

S i n c l a i r -
SPECTRUM 
ZX81 
LYNX 
DRAGON 
ATARI 

< O N D I S C A 
PPPIG C A S - t T ' t > 

•h 
r — 

DIRECT MAIL ORDER FORMs 

MINIMUM SIZE COMPUTER REQUIRED ONLY 

S O F T W A R E 
CASCADES HOUSE 
BARGAN'S LANE 
LLANDOGO 
GWENT 
S.WALES NP54PA 

SUPPLY CASSETTE SO FOR 

1 enclose cheque/P.O. OR please debit my. 
Access Barclaycard |\]0 

Name 
Address 

•foP 

COMPUTER I 

...MORE TO EXPIORE 
with EE computer "add-on" projects... 

REAL-TIME CLOCK for 
APPLE II 

and BBC micro 
Ful l const ruc t iona l deta i ls in M a y issue. 

S o f t w a r e avai lab le . 

Hardware designs for all popular microcomputers 
will be featured regularly. 
EE knows how to 
make circuit building 
easy. SF/ssfi 

OW- 85p, EVERYDAY | 
ELECTRONIC! 
a n d computer PROJECTS 

i 
nuRSt l 

Compact, 
yes. but look 

what the MPF II 
still offers:-

• 6 4 K R A M / 
16K ROM 
• 6 colours arid sound 

3 display modes. 
• M a y e v e n b e 

Apoiesof t 
C o m p a t i b l e . 

Assembly . P a s c a l 
Of For th l a n g u a g e 
4 9 a l p h a n u m e r i c 

COMfTj i t i ( and function keys 
• interface options including TV of 

Air thiu contain.d In 
»-«4" • r.te- > 

1.24" 
NEWBRAIN 

MODEL A -
£ 2 3 4 + VAT 

MODEL AD -
£ 2 6 0 + VAT 

1 2 " G R E E N 
MONITOR 

£ 9 9 + VAT 

video Cispl.iy. 
cassette/ 
cartridge, 

Centronic 
printer. 

MICRO HOUSE1 
GREENHILL INDUSTRIAL ESTATE KIDDERMINSTER WOflCS- Te!:(0S62> M2t« 

24 HOURS W>*HIH 

A L S O S E E A D V E R T O N P A G E 160' 
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S E R I O U S C A S S E T T E S O F T W A R E 
f r o m 

M S T C O N S U L T A N T S 
D R A G O N 3 2 (D) E P S O N H X - 2 0 (E) 

48K S P E C T R U M (SI O R I C ( 0 ) 

B U Y A N Y T W O A T £ 1 9 . 9 5 i n c . E A C H -
A N D G E T T H E M A I L E R FREEI 

Mai ler /Address book (D) 
Dedicated database p r i n t s 
selected ranges ot address and 
other laLels by Searchkey and 
Recoid Range. Screen and Prim 
options. Browse. Records, etc 

£19,95 inc 

Database (D.S.O.) 
Essential card index tiling system 
with sorts/searches by field, 
field totals, screen/print options, 
etc £19.95 inc 

Database (Et 
Superb database for PORTABLE 
EPSON HX-20. Away from the 
office? Need access to your 
records? Take them with you! 
Choose your own headings 
Amend records, delete, sort, 
search, p r i n t , A D D them 
together. Total flexibility, at 
home, in the car, ANYWHERE, 

£25.00 inc 

Stock Contro l (O) 
Stock lists. Reorder Reports, 
Stock Evaluation, etc. 200 items 
per file. Printer/Screen options. 

£19.95 inc 

Home Accounts (D) 
Keep track of your house hold 
budget. Menu options include 
estimated & actual budgets, up-
to the minute bank statements, 
current balance, etc. Graphical 
representat ions of past & 
present month, printouts of 
surplus & deficit etc. 

£9.95 inc 

Invo ices/Statements (D) 
Prints superb documents. Dis-
counts & VAT calculations on 
i nvo i ces . C u s t o m e r / T r a d e r 
address storage. User-defined 
footer messages. 

£19.95 inc 

Business Accoun ts (D) 
Transactions Lists. Oebtor / 
Creditor details, summaries, 
searches. Bank summaries, 
YTD, B/F. etc. 

£19.95 inc 

Business Gome (S,D) 
Stocks & Shares. A must for the 
budding tycoon. 

£9.95 inc 

E X T R A S P E C I A L S 
EPSON HX 20 SUPER STOCK 
CONTROL £45.00 inc. 

A revolutionary stock control 
experience! This program utilizes 
every feature of the HX-20 to the 
full, with Stock Lists, Reorder 
Reports, Full Stock Evaluation 
Lists al! time b date indexed 
— and over ranges selected by 
the user. Hard copy record of 
deleted items. 800 stock items on 
a simple microcassette tape 
Suitable for multiple stores, 
single premises etc. Add/Issue 
option ensures accurate records, 
and item-by-item evaluation 
gives instant and up-to-date 
status check. 

TELEWRITER T M - DRAGON 32 
£49,95 inc. 

Telewriter is the powerful word 
processor designed specially for 
the Dragon 32 computer. Full 
Screen edi t ing, 51 x 24 
character display with true lower 
case. Powerful text formatter 
works with any printer. Special 
MX 80 driver requires no 
hardware mods. No discs — 
CASETTE INPUT/OUTPUT. 

I authorize you to debit my Access Account by the amount of 

£ 

Access Card Number 

OR Y o u c a n t e l e p h o n e 
y o u ' C a r d number to 
0 6 2 6 - 8 3 2 6 1 7 

OR Y o u c a n send your 
c h e q u e / P o s t a l order to: 
M S T 
C O N S U L T A N T S , 
N E W T O N R O A D . 
S O V E Y T R A C Y . 
D E V O N T G 1 3 9 8 B 

N A M E 

S I G N A T U R E . 

A D D R E S S . . . . 

D A T E . 

S P A C E M O U S E £ 4 , 9 5 
Y o u , os on i n t e i s t e l l a S p a c e M o u s e , 
f i n d y o u r s e l f t r a p p e d d e e p under 
g r o u n d o n a n a l i e n p l a n e t . Y o u must 
w e a v e your w a y u p w a r d s t h r o u g h t h e 
c r a c k s in t h e rocks , a v o i d i n g t h e 
s p a c e c a t s t h a t d ig d o w n ( to rn 
t h e s u i f a c e . E a t a s u p e r c h c c s c a n d ~ 
" W O W " tor a short t i m e y o u 
h a v e e n o u g h e n e r g y t o d ig u p w a r d 
t h r o u g h solid r o c k . As y o u g e t c loser 
t o t h e s u r f a c e , y o u w i l l l l n d m o r e 
c a t s a b l e t o d ig d o w n : 1 0 0 S m a c h i n e 
c o d e f o r t h e u n x p a n d r d V I C 2 0 , 
K e y b o a r d or Joyst ick 

S T A R F R O G ^ S l e i ^ - £ > , 9 5 
Don ' t le t t h e n a m e l o o ! y o u — this is not just another Froggor Qjme! Y o u 
must l e a v e t h e f o r t i f i e d base t o e n t e r t h e a t o m i c w a s t e l a n d s a n d ge t a 
provis ions p o d for t h e f a m i l i e s i n t h e f o r t r e s s — but a v o i d t h e M u t a n t s ! 
S T A R F R O G : T h e d r o n e s a r e o u t t o ge t y o u , a v o i d t h e m il y o u c a n . 
S P A R X : T o t a l l y u n p r e d i c t a b l e a n d d i f f i c u l t t o a v o i d . 
1 0 0 5 m a c h i n e c o d e fo r t h e u n e x p a n d e d V I C 2 0 , K e y b o a r d Of Joyst ick 

S P A C E T R A V E t £ 5 , 9 5 
T r a v e l l i n g t h r o u g h s p a c c y o u a r c set u p o n b y u f l e e t of h u g e s p a c e slrcls. 
Whi lst y o u ' r e c a p p i n g t h e s e b i rds , y o u c o n t i n u e t o t r a v e l , a n d o n c e y o u ' v e 
g o n e 3 0 0 0 k m , y o u w i l l w o r p t o a n e w s e c t o r — w h e r e t h e r e a r e f a s t e r 
a n d s t r o n g e r b i r d s ! 
1 0 0 S m a c h i n e c o d e for t h e u n e x p a n d e d V f C Z O , K e y b o a r d or Joyst ick 

A L I E N ( f o r 8 K o r 1 6 K e x p a n s i o n ) £ 5 , 9 b 
O n b o a r d t h e s p a c e t u g N 0 S T R 0 M 0 t h e r e is a n a l i e n t h a t has k i l l e d a l l t h e 
c r e w , e x c e p t y o u . Your mission is t o d e s t r o y It a n d e s c a p e ! A fu l l g r a p h i c 
a d v e n t u r e fo r t h e V I C 2 G w i t h 6 K or 1 6 K e x p a n s i o n . 

A l l p r o g r a m s suppl ied o n c a s s e t t e w i t h l i b r a r y c a s e . 
P l e a s e o d d AOp p e l OtdOr for po^t 4 p a c k i n g 

N a m e Address 

} S tar F r o g | | S p a c e T r a v e l | ] S p a c e M o u s e [ | A l i e n 

MIKROGEN, Dept A2, 2 4 A g a r C r e s c e n t , B r a c k n e l l , B e r k s h i r e , R G 1 2 2 B K 
A c c e s s or Visa C a r d H o l d e r s t e l e p h o n e ( 0 J 4 4 ) 2 7 J 1 7 ( 9 a m - 6 p m ) 

WANTED 
SERIOUS USERS OF ZX SPECTRUM 48K 

S U P E R P L A N 
For 48K ZX S p e c t r u m 

W e take ZX c o m p u t e r s ser ious ly 

S e r i o u s s o f t w a r e w h i c h y o u will enjoy us ing 

With SUPERPLAN you can put 
your ZX Spectrum to serious use 
in the home, school, club or small 
business. 

Create and update an analysis 
sheet or spreadsheet within the 
Spectrum's 48K RAM. 

Save the chart on cassette. View it 
using the TV screen as a window. 
Update it from the keyboard. Print 
it on your ZX printer (optional). 

We have delayed advertising this 
product until now to ensure 
availability. 

^ VIDEO 
\ J / SOfTWARE LIMITED 

• Machine coded scrolling wi th 
user variable windows. 

• Binary coded decimal arithmetic 
(BCD). 

• Variable column width. 
• Up to 52 columns. 
• Chart capacity exceeds 40000 

digits. 
• Full colour display. 
• "Flashing box" positioning under 

keyboard control. 
• Arithmetic functions + - " / % 

(and one or two more). 
• Audit trail of al! entries. 

S t o n e L a n e , K inver , 
S t o u r b r i d g e , 
W e s t M i d l a n d s 
Te i : 0 3 8 - 4 8 3 2 4 6 2 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 

^: • " f . 

' IBS® / 

u / 

How can Tangerine promise you a 
professional computer for only £ 9 9 . 9 5 ? 
B e c a u s e , unlike most computer builders, 
w e have des igned the U.L A. ourselves. 

This m a k e s the ORIC-1 substantially more 
reliable and versatile to work with and 
what's more, at £ 9 9 . 9 5 , you get a 
professional s y s t e m well below the price of 

• ® # $ ' / . A' S * I ) E + ; 
1 2 3 4 5 6 7 8 9 0 - = \ 

Q W E R T Y U I O P [ { ) } 

A S O F G H J K L : 

shii t Z X C V B N M " f > 7 S«FI 

—-"—I 1 

(Please-ailow 28 days for delivery) Subject to availabil i ty 

Order your ORIC-1 direct from the designers 
BY POST' You can pay by cheque, postal BY PHONE: Just ring our t e l e sa l e s number 
order, A C C E S S BARCLAYCARD-VISA ELY ( 0 3 5 3 ) 2 2 7 1 / 2 / 3 / 4 

all leading manufacturers. 
W e can give you prompt service, quality, 

reliability and full technical backup: The 
ORIC Computer S y s t e m will guarantee you 
that and more: 
• 8 colour graphic display (8 foreground + 8 
background) 
• 4 0 character by 2 8 line colour text display 
• High resolution graphics ( 2 4 0 / 2 0 0 pixels) 
2 4 0 a c r o s s screen, 2 0 0 down 
• 9 6 User defined graphics symbols 
• Microsoft BASIC software 
• 6 oc taves of music with Hi-Fi output and 
4 preset sound e f fec t s - Shoot, Explode, 
Ping, Zap 
• Centronics printer interface (compatible 
with a whole range of standard printers) 

> • Optional Communications Modem 
(allowing a c c e s s to 2 0 0 , 0 0 0 p a g e s of 
Prestel and direct link with other computers) 
• Typewriter style keyboard 
• Professionally written user manual by 
well-known computer authors 

v 
• Oric Owner Magazine included with e a c h 
ORIC 1 purchased , 
• Tan-Forth supplied free with every mail 
order 48K Model 
• Extended Basic (BBC etc) available s o o n 
• Full range of b u s i n e s s and leisure software 
coming shortly. 

Please delete/complete as applicable. 
"I enclose a cheque/p.O. payable to TANGERINE 
COMPUTER SYSTEMS LTD. For £ 
Please charge my Access. Barclaycard, Visa No. 

K you require a VAT receipt please tick • 

TANGERINE COMPUTER SYSTEMS LTD. 3 Club Mews. Ely Cambs CB7 4NW 

Name Item Qty | Price Inc. VAT | Total 
Address ORIC-1 16KRAM I £99.95 t 

ORIC-1 48K RAM £169.95 
ORIC Communications Modem £79.00 

Please send me a full colour brochure D 
ORiC Owner Magazine (Bi-monthly) 
Postage and packing 

£10.00 
£5.95 

TOTAL £ 
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Software for SPECTRUM: DRAGON: ZX 81: and Now ATARI and TANDY 

M . C . L O T H L O R I E N 
J A P A N E S E C H A L L E N G E T O S P E C T R U M A N D T A N D Y O W N E R S 

5 fcrocious. med ieva l J a p a n e s e W a r l o r d s a n d pirate b a n d s w h o h a v e b e e n successful ly invading D r a g o n 
a n d Z X 8 ) h o m o s , a re n o w poised to a t tack the h o m e s of S p e c t r u m a n d T a n d y o w n e r s . Wi l l you b e able 

to resist this chal lenge? T o succeed y o u m u s t marshal l your forces of war r io rs a n d S a m u r a i , build a n d 
ma in ta in your m e r c h a n t ships, sa feguard ing i h e m f r o m at tack a n d plan your vil lage's f o o d supply. T o 

survive y o u must d e f e a t all your o p p o n e n t s by a t tack ing t h e m , resisting their a t tacks a n d m a k i n g raids. S e e 
the results of your decisions o n graphics m a p of J a p a n for pirate batt los ar id other graphics for S a m u r a i , 

a r m y a n d personal c o m b a t . T h e price of fai lure is nigh. Order a s W A R L O R D . 
A v a i l a b i l i t y D R A G O N 3 2 S P E C T R U M 4SK: T A N D Y 3 2 K C O L O R C O M P U T E R : Z X 81 16K ( N o t e Z X 81 

o m i t s s o m e of tho a b o v e fea tures a n d d o e s not inc lude graphics) 

"If 

R O M A N E M P I R E 
Y e s A t a r i , T a n d y a n d D r a g o n o w n e r s c a n 
n o w discover t h e cha l lenge o f f e r e d b y our 
largest selling S p e c t r u m g a m e in w h i c h y o u 
are Emperor of R o m e a n d m u s t a t t o m p t to 
m a n o e u v r e your legions a n d arin es to 
s u b d u e t h e prov inces of the Empire . A tost 
of your genera lship w i t h 3 L e v e l s o f p l a y 
a n d variable start ing s t rengths for y o u r 
o p p o n e n t s . 
A t a r i . D r a g o n a n d T a n d y versions feature 
c o l o u r g r a p h i c m a p s and suppor t ing 
graphics for bat t le results. S p e c t r u m version 
uses User D e f i n e d Graphics . 
A v a i l a b i l i t y A T A R I 8 0 0 a n d A T A R I 4 0 0 
( 4 8 K e x t e n d e d ) : T A N D Y 3 2 K C O L O R 
C O M P U T E R : D R A G O N 32: S P E C T R U M 
16K: Z X 81 16K 

A L S O A V A I L A B L E 

N o t a w a r g a m e b u t a 3 phase real t ime g a m e w h i c h 
gives y o u c o m m a n d on a Roya l N a v y ship at the t ime 
of Nelson. Your mission is to intercept F r e n c h 
P r i v a t e e r s w h o are opera t ing in the Balt ic a n d t h e 
1st phase requires you t o lay t h e e levat ion a n d fuse 
lor your mor ta r t o k n o c k o u t a s h o r e b a t t e r y . 
Phase 2 a l l o w s y o u to sail your ship (using a r r o w 
keys! to i n t e r c e p t the P r i v a t e e r * . If y o u succeed 
t h e n you pass to phase 3 w h e r e t h e keys 1 -9 wil l f i r e 
y o u r g u n s . Be careful h e doesn ' t escape at this late 
point or. w o r s e still sink y o u . 
5 Privateers to be in tercepted e a c h g a m e , your 
c o n t i n u e d scrvico a n d p r o m o t i o n in t h e N a v y are 
d e p e n d e n t o n your success. 
D U A L P U R P O S E C A S S E T T E O N L Y [ 4 SO c o n t a i n s 
S p e c t r u m 4 8 K a n d Z X 8 1 16K v e r s i o n s o n s a m e 
c a s s e t t e 

T Y R A N T O F A T H E N S 
Our original title a n d still sell ing w e l l o n its 
f i r s t b i r t h d a y . Y o u r chal lenge is to turn 
A t h e n s into the m o s t feared state in the 
M e d i t e r r a n e a n . 
T h e g a m e is p layed in periods of a year at a 
t ime first g iv ing y o u t h e o p p o r t u n i t y t o use 
your funds to train troops, a n d bui ld 
warsh ips a n d m e r c h a n t ships for the 
fo l lowing year , be fore progressing to the 
Batt le Phase . H e r e you wi l l h a v e to m e e t 
a t tacks by land a n d sea f r o m hosti le Greek 
S t a t e s a n d t h e vast Persian Empire . 
S p e c t r u m version uses character de f ined 
graphics. D r a g o n features h igh resolut ion 
graphics including a m a p t o r n a v a l b a t t l e * 
a n d b locked disposi t ion of t roop for land 
batt les. 
A v a i l a b i l i t y D R A G O N 32: S P E C T R U M 
IfiK 2 X 81 16K 

S A M U R A W A R R I O R ( D R A G O N 32: S P E C T R U M 16K: Z X 81 16K) 
P E L O P O N N E S I A N W A R ( Z X 81 16K) 

All games contain comprehensive playing instructions and they play differently at each level 
(where applicable) and on each occasion. All ZX81 need 16K Ram. 

PRICES: SPECTRUM £5.50: ZX81 £4.50: DRAGON £6.95 
ATARI £12.50: TANDY 32K COLOR COMPUTER £7.95 

ACCESS NUMBER OR CHEQUES AND PO'S PLEASE MADE PAYABLE TO: 

M . C . L O T H O R I E N M ^ m 
4 G r a n b y R o a d , C h e a d l e H u l m e , C h e a d l e , Chesh i re S K 8 6LS F \ 1 

These casset tes are sold subject to t h e fo l lowing condit ions: Unauthor ised copy ing , hir ing, tending, e x c h a n g i n g , public p e r f o r m a n c e a n d broadcast ing is strictly prohib i ted . 

SPECTRUM 16/48 
ZX81-16K/DRAGON 32/BBC A+B 

ADVENTURE 200 (16k) 
OVER 200 PLACES to explore. Written in machine code and 
using advanced data compression techniques it squeezes a true 
fixed-mop adventure into just I6K — all held in ram -— no extra 
cassette reads or bowks of text. Unlike a randomly generated 
maze type game this is a real test of your tactical skill. It starts 
easy but the further you progress the more dangerous and 
difficult the problems bccomc as you use objects around you to 
overcome obstacles and you arc the hero! Flexible command 
format allows abbreviation multiple word lines. 

Other games from Foilkade include: 

AWARI — Ancient African game of logic 

FANTASTIC V O Y A G E — (ZX81 I6K only) Real-time 
simulation of micro-sub in human body. Real vascular map and 
fast m/code graphics. 

THE FOILK.ADE CHALLENGE: Buy both Adventure and 
Awari and enter our prize competition. SAE for details. 

All games £5.95 inc. 2 for £9.95 3 for £13.95 

£1000 IN PRIZES 
FOILKADE LTD 

Dept YC5, 66 LITTLEDEAN, YATE, BRISTOL BS17 4UG 

TOP QUALITY 
MACHINE-CODE 

PROGRAMS 

sifc-. 

FOR THE 
BBC 

MICRO 
F R O G G E R ( 3 2 K ) " * " £ 6 . 5 0 
N o t j u s t a n o t h e r v e r s i o n of F r o g g e r . . . this is t h e p r o p e r h igh -qua l i t y v e r s i o n tha i 
y o u v e b e e n w a i t i n g for . G r a p h i c a l l y bri l l iant, w i t h g a p i n g - m o u t h e d c rocod i les , 
d i v i n g tu r t les , a n d f rogs t h a t f lex the i r l e g s a s t h e y j u m p a l o n g . I n c r e a s i n g diff iculty, 
h i - s c o r e , r e s p o n s i v e c o n t r o l s , s o u n d e f f e c t s , e tc . • • • NEW RELEASE ••• 
R O A D R U N N E R ( 3 2 K ) £ 6 . 5 0 C a s s e H c / E O . 9 0 D i s c 
T h e o n l y full f e a t u r e m o c h i n o - c o d o v e r s i o n of t h e a r c a d e g a m e ava i l ab le for tho 
B . B . C . m i c r o . F e a t u r e s include: scroll ing s c r c o n . radar d isp lay , checkpoint f lags, fuel 
g a u g e , s m o k e s c r e e n s . 6 skill l eve ls , rank ings , increasing difficulty a n d s o u n d effects. 
G A L A X I A N S ( 3 2 K ) E 6 . S 0 C a s s e t t e / £ 9 . 9 0 D i s c 
F a s t a c t i o n v e r s i o n of t h e popu la r a r c a d e g a m e . 4 types of G a l a x i a n (in 3 initial s c r e e n 
f o r m a t i o n s ) s w o o p d o w n individual ly or in g r o u p s o l t w o or three , 6 skill levels , h i -score . 
r a n k i n g s , b o n u s laser b a s e s , inc reas ing difficulty, s u p e r b g raph ics a n d s o u n d . 
C E N T I P E D E ( 3 2 K ) £ 6 . 5 0 C a $ s e t t e / £ 9 . 9 0 D i s c 
I n c r e d i b l e a r c a d e type g a m e fea tur ing m u s h r o o m s . IJCS. snai ls , sp iders , a n d the 
c e n t i p e d e s of course . E x c e l l e n t g r a p h i c s a n d s o u n d . 6 skiB levels , N - s c o r e . rankings, 
b o n u s e s , a n d inc reas ing difficulty a s t h e sp iders b e c o m e m o r e act ive a n d tho 
m u s h r o o m s i n c r e a s e . 
F R U I T M A C H I N E ( 3 2 K ) £ 6 . 5 0 C a s s c t t c / £ 9 . 9 0 D i s c 
P r o b a b l y t h e b e s t fruit m a c h i n e i m p l e m e n t a t i o n o n t h e m a r k e t s . T h i s p r o g r a m h a s it 
a f l . . . H O L D , N U D G E , G A M B L E , m o v i n g ree ls , realistic fouls a n d s o u n d e f fects , 
mu l t ip le w i n n i n g l ines. T h i s is T H E fruit m a c h i n e p r o g r a m to buy. 
A L I E N D R O P O U T ( 3 2 K ) £ 6 . 5 0 C o s s c t t e / £ 9 . 9 0 D i s c 
B a s e d u p o n t h e a r c a d e g a m e of Z Y G O N , but our ve rs ion i m p r o v e s u p o n the original 
a r c a d e g a m e itself. Y o u h a v e to shoot i h o a l i e n s o u t o l their " b o x e s " b e f o r e the 
" b o x e s fill u p . O n c e full, t h o a l i ens fly d o w n relent lessly, e x p l o d i n g a s they hit the 
g r o u n d . S u i t a b l e for u s e w i th k e y b o a r d or joyst ick. 
I N V A D E R S ( 3 2 K ) £ 6 . 5 0 C a s s e t t e / £ 9 . 9 0 D i s c 
S u p e r i o r v e r s i o n o l t h e o ld c lass ic a r c a d e g a m e including a f e w ext ras . 4 8 m a r c h i n g 
i n v a d e r s d r o p b o m s s t h a i e r o d e your d e f e n c e s , a n d 2 types ot s p a c e s h i p fly over 
r e l e a s i n g l a r g e b o m b s t h a t p e n e t r a t e th rough your d e f e n c e s . H i - s c o r e , increasing 
dif f iculty, s u p e r b s o u n d e f fec ts a n d graphics. 
S P A C E F I G H T E R ( 3 2 K ) £ 6 . 5 0 C a s s e t t e / £ 9 . 9 0 D i s c 
A r c a d e - s t y l e g a m e b a s e d u p o n fea tures f r o m D E F E N D E R a n d S C R A M B L E . 5 types 

icing a l i e n fire a t y o u a n d m a y a t t e m p t So r a m y o u . S e p a r a t e a t l 3ck p h a s o s . fuel o l m e n a c i n g 
d u m p s , a s t e r o i d s 
l e v e l s , b o n u s e s . 

repea t ing laser c a n r o n , s m a r t b o m b s , h i -scoro . rank ings . 6 skill 

* W E P A Y 2 5 % R O Y A L T I E S F O R H I G H Q U A L I T Y P R O G R A M S * 
P l e a s e a d d 5 0 p p e r o r d e r for p . & p . + V . A . T . a t 1 5 % * * » Dealer enquiries welcome 

% SUPERIOR SOFTWARE 
Dept. YC7, 
69 Leeds Road, 
Bramhope, Leeds. 
Tel: 0532 842714 
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S P E C T R U M O W N E R S ! 
SOFTWARE FOR A 16K OR 48K ZX-SPECTRUM 

3 0 M A Z E OF G O L D . . £ 5 . 9 5 
U s e s m a c h i n e c o d e t o p r o v i d e f a s t . ful l co lour 3 0 p e r s p e c t i v e v i e w s as 
y o u scour t h e l a b y r i n t h lot G O L O . L o o k l ive ly a n d l i n d t h e c » t or y o j r flow 
m a y we l l be w o r t h ' e s i ' T e n leve ls o f p lay all g r e e t f u n . Th is is our m o t ! 
popular program K e m p t t o n Joystick compat ib le . 
M a g i c C a t t l e £ 4 . 9 5 
4 8 K S p e c t r u m m a c h i n e c o d e a d v e n t u r e . R e s c u e t h e P r i n c e s s f r o m 
t h e M a g i c C a s t l e , b e w a r e o t t h e V a m p i r e s . 
G A M E S T A P E 1 £4 9S 
M O N G O O S E BEAR I S L A N D 
F a s ; m c a c t i o n , in colour a s y o u T r a p p e d in t h e A r c t i c , c a n y o u 
t ry t o s a v e y o u r s n a k e f r o m t h e 
v o r a c i o u s M o n g o o s e , d o n ' t d a r e 
p a u s e ' Y o u r s n a k e g r o w s b y e a t i n g 
•.he tai l ing a p p l e s m t h e o - c h a r d . 
F a s t e r a n d harder o n e v e r y f r a m e , 
s u p e r b graph ics . 

G A M E S T A P E 2 
REVERSt 
T h i s g a m e p r o v i d e s a c h a n c e t o prt 
y o u r s t ra teg ic abi l i t ies a g a i n s t 
t h o s e of t h e c o m p u t e r cr a n o t h e r 
p l a y e r . T h e v e r s i o n p r o v i d e s 
m a c h i n e c o d e t h i n k i n g s o e e d a n d 
p l a y s a g o o d g a m e . I n c l u d e s 
aud ib le a n d v n u . i l i nd ica t ion o l 
m o v e s m a d e . 

s u r v i v e w h e n e a c h ice H o w has 
e v e n m o r e b e a r s t h a n t h e l a s t ' A 
( as l a r c a d e s t y l e , s f a t e g y g a m e . 
M a k i n g fu l l use o l an i h e S p e c t r u m 
f e a t u r e s it m highly e l i c i t ing a n d 
m u c h a c c l a i m e d b y all . 

£ 4 9 6 
POKER DICE 
G a m b l e r s b e w a r e l T h e u s e o l h i -
res g r a p h i c s , c o l o u ' a n d s o u n d 
t o g e t h e r w i t h a c l e v e r ' h a n d ' 
r e c o g n i t i o n s y s t e m , m a k e s th is a n 
a d d i c t i v e g a m l i n g g a m e . Y o u c o u l d 
w i n a f o r t u n e , y o j m i g h t lose y o u r 
s h i n , but roll . io*i . r o t t h o s e d i c e . 

G A M E S T A P E 3 
T I M E - L I N K 
A t ea t on t h e 1 6 K m a c h i n e as it 
T I M E L I N E f u l l l e n t u a l t y p e 
a d v e n t u r e w i t h a m a i e W r i t t e n in 
1 0 0 % m c tor s p e e o Y o u m u s t 
f ind your t i m e m a c h i n e t o r e t u r n t o 
t h e p r e s e n t , b e w a r e t h e g a s 1 

£ 4 . 9 5 
T A S K S 
A n e w c o n c e p t in g r a p h i c a l 
a d v e n t u r e s . C o J c c t a 1 t h e t i e a s u r e 
f r o m w i t r w i t h e m a t e b y s o l v i n g al l 
t h e p r o b l e m s se t by t h e T A S K -
M A S T E R . A i t h e t a s k s g i v e n wi l l 
s t i m u l a t e y o u r m i n d 

WHITE NOISE & G R A P H I C S C5.95 
D e s i g n e d t o o v e r c o m e t h e i m i t a t i o n s o f S p c c t r u m B A S I C , W N G g i v e s 
y o u o v e r SO e x t r a c o m m a n d s t o g i v e : e»pk>s ion s o u n d e f f e c t s , t o t a l 
s c r e e n c o n t r o l u s a t g a w i n d o w w h i c h c a n b e scro l led in a n y d i r e c t i o n 
c l e a r e d , i n v e r t e d . s h a d e d u n d b o r d e r e d . U s e s B A S I C v a r i a b l e s t n o P O K E s 
n e e d e d ) , a n d n a m e d U S R cans. I n c l u d e s e x t e n s i v e m a n u a l 

CESIL £ 6 . 9 5 
A l o w c o s t , full i m p l e m e n t a t i o n o f th is popu la r "O1 l e v e l t e a c h i n g 
l a n g u a g e , n v a l u a b l e t o s t u d e n t s a n d t e a c h e r s a>ke . Inc ludes a 
c o m i w e i e n s i v t i m a n u a l , t a p e road a n d s a v e , e d i t i n g e t c . It is a v a i l a b l e for 
t h e S P E C T R U M . 1 6 K 7 x 8 1 a n d n o w for t h e D R A G O N 3 2 

G I L S O F T 
30 Hawthorn Road, Barry. S.GIam. CF6 8LE Tel. 0446 736369 

S . A . E . f o r l u l l d e t a i l s o f t h e s e a n d o t h e r i t e m s . 
R E T A I L E R S I N C L U D E : C A R D I F F . M i c r o c e n t r e , R a n d a l C o x : B A R R Y , B y t e w e l l : Y O R K . 
G a r n e t t C o m p u t e r S e r v i c e s ; B R I G H T O N , G a m e r : M O R L E Y . D r a g o n b y t e ; I V Y B R 1 D G E , 
I v y s o f t ; P O R T T A L B O T , j a y D e e C o m m u n i c a t i o n s . A l s o b y m a i l f r o m T h e S o f t w a r e 
S u p e r m a r k e t , L O N D O N , E X E T E R S O F T W A R E . 

\ l 1 T E flPKISE TEBUlBICBIi U l ^ 

ZP-4000 
EPROM 

PROGRAMMER 
Converts the ZX81 computer into a powerful 
development aid. Operating software in prom 
for fast immediate operation. Many useful 
facilities. Neatly plugs between ZX81 and 
Rampack. For + 5v 2516/2532 type eproms. 

BUILT AND GUARANTEE 

Order as ZP-4000 £57.95 inc. p + p 

Cheque or P.O. only to: 
E N T E R P R I S E T E C H N O L O G Y L T D . 

P . O . B O X 140, D E P T C Y , 
W I G A N , L A N C S , W N 3 6LF, E N G L A N D 

SPECTRUM SPECTACULAR £4.95 

DRAGON EXTRAVAGANZA £4.95 

Two new books by Roger Valentine. Each containing 
a mammoth 50 programs (for the Sinclair Spectrum 
and Dragon 32 respectively). 
From the publishers of: 

WHAT CAN I DO WITH IK? £4.95 

WHAT CAN I DO WITH 16K? £4.95 

The two best program books for the Sinclair ZX8I. 
Available from your bookshop, or 

V&H COMPUTER SERVICES 
182c Kingston Road, Staines, Middx. 

Tel: Staines 58041 

BUSINESS USERS PLEASE NOTE: OUR PAYROLL 
PROGRAM IS NOW AVAILABLE FOR: ZX81, SPECTRUM, 
PET, BBC, KONTRON AND SOON DRAGON PLEASE 
WRITE FOR DETAILS OR SEND £2.00 FOR 
COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY) 

HE GREATEST PROGRAMMING 
AID SINCE FINGERS 

Cuts Down Program Entry Time 
• How many hours do you spend de-bugging 

programs' 
• How many iimts have you traced a bug to a 

typing error? 
• How many times ha ve you wished tor another 

pair of hands to keep your place in program 
listings' 

• How many times have you had back-ache, 
neck-ache and eyestrain through copying 
listings at uncomlortabie angles' 

THE EASIREADER FROM BUGBEAR 
Saves Hours in De bugging time 

• Over 99°« of bugs in programs copied from printout listings ate the result ol entry errors 
errors anyone with only one pair of hands can make Even one mistake can take hours to 
trace. 

The E A S I R E A D E R Minimises Bugs by Minimising Entry Errors 
• The attractive perspex stand can be positioned where most comfortable, avoiding stilt 

necks and aching backs Strain causes mistakes! 
• The specially designed cursor prevents skipping between complicates and similar-looking 

lines while allowing you to read through" simple lines. 
• The E A S I R E A D E R keeps your place lor two-handed keyboard entries, i.e when using a 

Sinclair computer of just using tne stiilt key 
• It wi l l even scan the off-horizontal listings lound m many magazines 
• The E A S I R E A D E R can handle all normal magazines up to A4 size, single sheets, computer 

printouts anc most books. 
HELP BANISH BUGS 

Make your programming easier and more comfortable. 
SAVE TIME AND EFFORT - AVOID FRUSTRATION 

Send tor your EASIREADER now at a special introductory price of £12.99 
Please add £1.25 p&p. 
SUGBEAR. DEPT YC ? . NICHOLSON BUILDINGS. TEMPLETOWN. SOUTH SHIELDS. 
TYNE & WEAR NE33 5RZ. 
« S U G B E A R 1 9 8 2 P a t e n : P e n d i n g N o 8 2 3 2 7 1 8 
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ATTENTION ALL DRAGON OWNERS! 
FED YOUR DRAGON LATELY? 
THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORSELS FROM A c t i v e S o f t w a r e ! 
OUR POLICY IS 1 0 0 % CUSTOMER SATISFACTION — T R Y U S ] 

8 CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE 
SPECTACULAR FEATURES OF THE DRAGON 321 — 
• BRILLIANT COLOUR* 'IMPRESSIVE HI-RES GRAPHICS* *EXCITING SOUND EFFECTS* t-

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

feature packed. 3) Wumpus Mansion — 20k +! 
Incredible Fun!! Outwit the Wumpus (if you can....) and 
raid the treasures of the Mansion. But don t trigger the 

— TIME BOMB! — 
5) Hi - Lo —20k+! 

Is it skill or IS it luck?? Turn £50 into El,000.000 with 
this simple, yet highly entertaining game. Super sound. 

. . . Brilliant colour, and graphics. 7) Atom Hunt 
Full colour, sound, and graphics add to the excitement of 
this addictive game of deduction. Features:- 1 to 4 
players: individual scores and ratings. 

2) Execution —20k+!' 
A hangman style game with a difference. Play the 
computer or an opponent. Lotsofexto features. Good 

graphics and sound. 4) Wipeout 
Compulsive, exciting, challenging game of fast reaction. 
Begins easy but gets progressively harder. With sound 

and graphics. 
6) Snail Pace 

Announcing: - SNAIL DERBY-! Supet entertainment! 
Computer calculated odds and form. 2 - 8 snails per 

race. Beat the bookie! Full Graphics. 
8) Air Assault 

Blast the skyscrapers with ultra-high explosive bombs 
and clear a space to land your crippled aircraft before 
crashing. Hi-res graphics and sound. 

* All 8 programs supplied for the realistic price of just: — 
* A | l 8 programs double recorded on our own quality tape. 

£ * No -quibble replacement guarantee. * 48 hour dispatch 
'"^vwsf^Send Chq/RO .tO: Active Software. Temple House. 43-48 New St ..Birmingham B2 4LH. £ 5 75 

«• 25 p 
P & P 

Since you appreciate the impact 
computers arc making on tomorrow's 
world, you'll appreciate the key role 
Camp Beaumont can play in your 
future. 

Because Camp Beaumont's 
computer boff ins using structured 
courses (basic advanced and inten 
stve) teadi you the secret language 
that'll give you a head start in 
tomorrows high-tech world. 

Bui without tears. Because at 
Camp Beaumont (for 9-17 year olds) 
there are over thirty physically 
stimulating activities also / t v - t m r ^ V 
available to help you escape ( M m i i | W 
from computer fatigue. 

These include: 
tennis, soccer, cricket, 

swimming, riding, fenc ing 
canoeing, golf, shooting judo, 

archery, gymnastics, fishing, sailing 
w i n d surfing, the creative arts etc. Al l 
under the supervision of university-
qualified directors, instructors and 
monitors. And uniquely-equipped 
public school or country mansion 
locations in the Lake District. Devon. 
Dorset and around London and 
Manchester. Camp Beaumont also 
run day camps for younger children 
(5-15 years) offering over thirty play-
as-you-leam activities including 
computeis, robotics, and psycho-
bionics. Write for comprehensive 
brochure to Camp Beaumont, 

Dept. YC-1. Beaumont House. 
73 Upper Richmond Road. 

London SW15 2SZ. 
Tel: 01 8 7 0 9 8 6 6 . 

Brings out the computer in you. 

THE FAMOUS 4 

MAP 

SPECTRUM £11.95 
EDUCATIONAL, SPECTACULAR & LOTS OF FUN! 
This great programme is available n o w for £11 .95 ( V A T and p+p 
inc luded). Access and Barclaycard we lcome. 
Dealer enquir ies inv i ted. 
SEND OR PHONE NOW FOR D E T A I L S 
K U M A COMPUTERS L I M I T E D 
11 Y o r k Road. Maidenhead, Berkshire. Tel : (0628) 30822 

Please send me fu l l detai ls on Map of U K . 
Please send catalogue of ail Kuma enter ta inment and 
appl icat ions programs. 

Name: 

Address: 
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D E P T Y C , 9 T W E E D C L O S E , S W I N D O N , W I L T S 
S N 2 3 P U Te l : (0793) 724317 Trade enquir ies w e l c o m e 
Export Orders: P lease a d d £ 1 . 0 0 per t a p e airmail 

ZUCKMAN 
Z X 8 1 (16K) 

* A L L MACHINE CODE 
{10K) 

* F O U R INDEPENDENT 
G H O S T S 

* H I G H - S C O R E 'HALL 
OF FAME' 

• A U T H E N T I C A R C A D E 
ACTION 

• T I T L E / D I S P L A Y 
MODE 

O N L Y £ 5 . 9 5 INC. P & P 

j iM/i r.t) til H I t H • f»<tja r 

FROGGY 
Z X 8 1 {16K} 

• M O V I N G C A R S , 
LOGS, TURTLES 

• A L L I G A T O R S , 
DIVING TURTLES 

* F O U R ' S C R E E N S ' OF 
ACTION 

* A L L A R C A D E 
FEATURES 

•ENTIRELY MACHINE 
CODE 

O N L Y £ 5 . 9 5 INC. P & P 

^ Z X S p e c t r u m ^ 
F R O G G Y 16K or 48K 

SPECTRUM VERSION OF 
ARCADE GAME WITH FULL 
ARCADE FEATURES:-

'FabuJouf Hi -Res Colour Graphics 
"Authent ic S o u n d Effects + 3 Tunes 
' 3 - D Logs, S w i m m i n g & Diving Turt les 
"3 Lanes of Mul t i -coloured vehicles 
•On-s€ro«n Score, H i -Score , Time-bar 
• S n a k e , All igators and Baby Frog 
" T o p 5' H igh Seoro initials table 
'Demonst ra t ion G a m e routine 

Your h o m e sick frog must leap across a 
busy main road, then onto logs and turtles 
in the river to reach safety of The river-
bank f rog-homes. 

T H I S M A C H I N E C O D E G A M E M U S T BE 
S E E N T O BE B E I E I V E D H 

ONLY £5.95 INC. P&P 

Fast action games for the S P E C T R U M and 16K Z X 8 1 

S O F T W A R E 

TRAP (16K ZX81) Surround 
your opponent (computer or 
human! before he surrounds 
you. Border (as shown) or wrap 
around screen. £4.95 

HUNT (16K ZX81) The ultimate 
maze game. 30 MAZES and 48 
variations inc. 1 or 2 players, 
fast or slow and visible, pari 
visible or invisible mazes. £4.95 

ITREASURE HUNT (any 
Spectrum) As HUNT but 144 
variations! £4.95 

X - M E N (16K ZX81) The only 
ZX81 Puckman with 4 direction 
gobbling action, bonuses and 4 
intelligent monsters. £4,95 

S N A C K M A N ( a n y S p e c t r u m ) 
16 MAZES' 10 speeds! (maze M 
is a real meamo). 

: I W I i - . v c m M : 

UFO (16K ZX81I New faster 
version needs very fast ref exes. 
New force field if you survive 3 
minutes, mystery score for spy 
satellites (very difficult), bonus 
gun for 5000 points (impos-
sible?). £4.95 

T R I A D <48K S p e c t r u m ) 
Treasure Hunt, Snackman and 
Sub Track is one program 
giving instant switch from one 
game to another. £9.80 

FAST 4 (16K ZX81) UFO. Trap, 
Hunt and X-Men on one tape. 
Fantastic value at £7.95. 

TOP QUALITY CASSETTES SENT BY FIRST CLASS POST 
WITHIN 24 HOURS OF RECEIVING YOUR ORDER 

Please tick games required and send with cheque or P.O. to 
AMBA SOFTWARE, FREEPOST CAMBRIDGE CB3 7BR 

• TRAP 
C UFO 
• HUNT 

• • • 
X-MEN 
FAST 4 
TRIAD 

• • • 
SUB TRACK 
TREASURE HUNT 
SNACKMAN 

SUB TRACK (any Spectrum) 
24 game variations and a demo 
mode. Destroy the enemy subs 
whh your depthcharges but 
watch out for those deadly 
mines! £4.95 

ALL G A M E S IN 
M A C H I N E C O D E 

i i i i i j 
Y Name.... 

T 3 Address i • i 
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PERSOHRL COnPUTERS 

4 8 JUNCTION RD, ARCHWAY LONDON N 1 9 5 R D Tetex 2 2 5 6 8 

W £ 2 0 

"*** NFW **NEW** NEW * * * * * 
V I C S I N G L E ^ 

' F L O P P Y D I S K 
^ O U R P R I C E £286.00 XL 

"JUST v s ^ B -
The© 
from 

commodore 

\ / i r rrcr 
-«.«6.00 f A C C P T T F 0 ^ ! Byte Storage Difca I IE wiih J 

* Interface to VlCDirea D E C K 6 programs J ^ l. » ~ supplied a 
,1/4K I 

music sytv Siser 

3-D e f f e c t 

^ c o l o u r ^ l 

OUR PRICE £ 3 3 9 

M mtertace to vttw uirect D E C K 
Compatibility with £ 3 9 . 0 0 m 

WBR->. printer. __ 

8KRAM r r -T»*- a — - r r r ^ ^ ^ 
— — T O N S O F 

S O F T W A R E 
Foi a copy of our 

VIC list containing 
everything 

you need for the 
VJC computer. 

send us L your coupon 
1 NOW! ' 

EG 2 0 0 0 
P A L V E R S I O N 

8 colours 
6K RAM standard, 

expandableto32K 
* Extended Microsoft 

colour basic 
standard 

* Typewriter 
Keyboard 

* CPU: Z80A/2.2 MHz 
* 3 Sound Channels 
* 40 Columns x 

24 Lines 
* Serial and Parallel I/O Ports 

OUR PRICE £ 1 9 9 

* * * * * S T O P 0 

Post to CHROMASONIC Personal Computers, 
48 Junction Road, Archway, 
LONDON N l 9 5RD 
TERMS OF BUSINESS. A l l puces irn I S% V A I 
Del ivery charged at Cost. Prices va l id lor cover date or rnis mag. 
Ac :ess a n d Barclaycard orders we lcome. 

I am interested in a home computer. 
Please send me further 
• VIC 20 • D R A G O N 32 • COLOUR GENIE 
• ADD-ONS • SOFTWARE 

NAME. . 

ADDRESS . 
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Z X Spectrum 
S O F T W A R E 

G Q R F I AIM 
GORFIAN INVADERS, A Superb 4 screen 
machine code program with Invaders, 
Galaxians, Firebird and Flagship. 
Multicoloured Hi-Resolution graphics and 
Sound Effects. 
For the 48K Spectrum, price £5.50 

K R A Z Y 
KOIMG 

KRAZY KONG, Another 100% machine 
code program, featuring 3 Screens of Hi-
Res Gorilla, Barrels, Fireballs, Lifts and a 
Running and Jumping man who must 
rescue his girlfriend from the enraged 
KONG! For the Spectrum, price £5.50 

S P E C M A I M 

F R G E R 

C E N T I P E D E 
CENTIPEDE AND PAINTER 
3y the time you read this our latest release for the 
Spectrum should be available 
Centipede is a full colour machine code arcade game 
where the object is to defend yourself with your Laser 
sgainst a fast moving centipede which weeves in and 
Dut of the mushroom patch. There are other versions 
if this game but we think you'll prefer ours because 
we always strive for an extra dimension of realism, 
which makes all the difference! 
3ainter, is another well loved Arcade game here you 
"iust paint in between the numbers on a 
multicoloured screen before you have to overlap. 
=rice for SPECTRUM is £5.50. 

FROGGER AND SPECMAN, two excellent games for the price of one! 
SPECMAN is probably the best version of it's type with great machine 
code graphics and sound effects with 3 to 5 ghosts, power pills and a 
real munchie man who munches away in all directions unlike cheaper 
versions) 
Frogger, is a 2 screen superb representation of this arcade classic and 
has full colour Hi-Res Frogs, Cars, Roads, Logs, Turtles and Riverbank. 
Plus Super sound effects. 
Both on one cassette for the Spectrum, price £5.50, 

HOW AND WHERE TO GET CfrTech Software PRODUCTS 
There are three ways to get the tape that you require, firstly you can go to one of 
around fifty retailers in the UK and some more overseas, there is at least one in every 
town and several in major cities. 
Secondly you can ring our Telesales on 061-366 8223 and Alison or Shirley will take 
your order and tell you of any other games you might be interested in. 
Last the most popular way is to simply clip the coupon and send it to us at: 
C-Tech, 184 Market St, HYDE, CHESHIRE. SK14 1EX. 

r PLEASE SEW Ml THE FOLLOWING: 

MY NAME AND ADDRESS iS. 

. 'EWCtOSt. 
Poiiroi' 



Six months ago, most computer 
users thought a Dragon was 
something out of an adventure game. 

How times change. Nowadays, it's 
almost impossible to pick up a 
computer magazine without reading 
some new tribute to the Dragon 32. 

THE FIRST 
FAMILY COMPUTER 

We called it the first family 
computer. And we believe that much 
of its success derives from the fact that 
it has been superbly designed for the 
job it has to do. 

Design that incorporates 32K 
RAM of memory at a real value-for-
money price level. 

Design that utilises the advanced 
6809E microprocessor. 

Plus a range of features that help 
make the world of computers 
ible to first-time users. Like colour 
drawings. 5 octaves of music. 

And plenty of power and 
versatility to keep up the 
interest as your experience 
increases. 

SOFTWARE TO MATCH 
D esigning a range of software that 

does justice to the Dragon was a task 
we approached with as much care as 
designing the computer itself. 

The results are now available -
games, educationalprograms, hints on 
programming -
conceived by 
some of the 
best software 
houses in the 
world, to help 
users get even 
more out of 
their machines. 

DRAGON 32 

At last. 

*TV not included in price. 



GraphicAnimator. 
A cassette that makes 
use of the Dragons 
ability to draw on the 
screen. It shows you 
how to create simple 
cartoons - then bring 
them to life. 

Personal Finance. 
This cassette allows 
you to keep track of all 
the familys finances, 
from bills to bank 
statements. 

Ghost Attack On 
cartridge. Youre in a 
maze, and you must 
find your way out But 
you're not alone -
yoiire pursued by 
ghosts! 

Chess, A great 
partner to play against 
again and again - with 
one major drawback 
It's very hard to beat. 
Test yourself against 
nine different levels. 
On cartridge. 

TypingTutor. Only 
a keyboard as sophisti-
cated as the Dragons 
could allow you a pro-
gram like this. You use 
the Dragon's own key-
board to learn to type. 
On cassette. 

Cave Hunter. 
Finding the hidden 
gold is hard But 
surviving the attacks 
of malevolent crea-
tures may well prove to 
be impossible. Cave 
Hunter is on cartridge. 

Dragon Selection. 
A cassette of utility 
programs, allowing 
you to create your own 
database. Write your 
own tunes - or learn 
other language 
vocabularies. 

Starship Chame-
leon. A cartridge game. 
You find yourself 
under attack by the 
dreaded Gabolators! 
Their task is to take 
your planet - yours is 
to protect it. 

Computavoice. 
This cassette actually 
enables your Dragon 
to speak to you. 

These are just 
some of our titles, and 
every month, we'll be 
adding more and more. 

What you get out of a computer 
depends on what you put in. And with 
a Dragon 32 and Dragon software, 
there's enough challenge and 
satisfaction for anyone. But then, that's 
what it's designed for. 

DRAGON 32 
The first family computer. 



At Mem 
we realise the poter 

MEMOPAK 16K For those just writing 
out on the road to real computing, this pick 
transforms the 2X81 from a toy to a powerful 
computer. Data storage, extended programming 
and complex displays become feasible. 
For even greater capacity, memory packs can 
be added together (16+ 16K or 16+32K). 
The MEMOPAK 32K and the MEMOPAK 
64K offer large memories at economical prices. 

16K: £29.90 
32K: £49.95 
64K: £79.00 
i n c l u s i v e o f V A T 

MEMOPAK Centronics 1/F 
The BASIC commands LPRINT, I . I . ISTand 
COPY are used to print on any CENTRONICS 
type printer. All ASCII characters are generated 
and translation lakes place automatically within 
the pack. Reverse capitals give lower case 
Additional facilities allow high resolution printing. 
£39.90 

ZX81 

It all adds up to an efficient, 
modular computer system 

The Memotcch approach to microcomputing is to take 
the well-proven and popular ZX81 as the heart of a modular 
system. This small computer houses the powerful Z80A 
processing unit and acts as the central processor module 
through which the Memopaks operate. 

Memotech has a reputation for professional quality, 
producing units which are designed to fit perfectly, to look 
well-balanced, and to work efficiently and reliably. 

The modular approach gives ZX81 owners the freedom to 
design the system they really need. Furthermore, the 
intercompatibility of the modules ensures that later additions 
will click straight in, to give you a system that grows with your 
ambitions and abilities. 

To ensure that your expectations are realised, care is taken 
at every stage to design features into the system to anticipate 
your needs. For example: 
1) M e m o r i e s are c u m u l a t i v e e . g . 1 6 K a n d 3 2 K c a n b e a d d e d 

to the Memopak 16K or even to the Sinclair 16K RAM pack 
2) The HRG firmware allows commonly used constructions 
(such as scrolling, shading and labelling graphs), to be called 
by a few simple commands. 3) The Centronics I/F converts 
ZX81 character codes into ASCII and extends the print line ti 
the width of the printer, still using the LLIST, LPRINT and 
COPY commands. 

As one example, a system with 16K of memory and 
Memocalc is all that is required to perform the same 
sophisticated numerical projections as a computer at 10 times 
the price. The problem may be as complicated as a cash flow 
or production schedule, or as simple as household accounts a 
pocket money budgeting. If your bank manager wants to see 
cash flow, then a single print instruction to the Centronics I 
will give a printout which is more than acceptable. 

The example system which is shown, on the other hand, 
would satisfy the needs of someone who wanted to enter data 

H o w it a l l fits together You can see from the diagrams how various 
Mcmotech/Sinclair units can be combined. 



o t e c h , 
jtial of your ZX81 

MEMOCALC The screen display behaves 
as a 'window' on a large sheet of paper on 
which a table of numbers is laid out. The 
maximum size of the table is determined by the 
memory capacity, and with a MEMOPAK WK 
a table of up to 7000 numbers with up to 2 SO 
rows or 99 columns can be specified. Each 
location in the table can be either a number 
which is keyed in or a formula which generates 
a number. 
£29.90 inc VAT 

MEMOPAK H R G B S k breaks 
down the constraints imposed by operating at 
the ZX81 chancier level and allows high 
definition displays to be generated. All 248 x 192 
individual pixels can be controlled using simple 
commands, and the built in software enables 
the user to work interactively at the dot, tine, 
character, block and page levels. Scrolling, 
flashing and animation are all here. 
£39.90 inc VAT w m 

MEMOTECH KEYBOARD 
The .Wemotech plug-in Keyboard plus buffer 
pack takes the effort out of data entry' for ZX8I 
users. The Keyboard has a light professional 
touch and is housed in an elegant aluminium 
case. The simple plug-in system means that you 
are not obliged to open up your ZX81, use a 
soldering iron or invalidate your ZX81 
warranty. 
£49.95 inc VAT 

KEYBOARD BUFFER PAK 
The Buffer Pak performs a "housekeeping" 
function for the Keyboard, interfacing directly 
with the port at the back of your ZX8I. 

via a light-touch keyboard, construct and label graphs, and 
then copy the screen to an 80-column printer. Only 16K of 
memory is shown here but with additional memory, more than 
one video page can be stored. Up to 7 pages can be displayed 
in rapid succession to give animated displays. 

Looking forward, Memotech will continue to back the 
ZX81 through 1983 with fast storage devices, pressure sensitive 
electronic drawing boards and more software packs including a 
Wordprocessor, an RS232 Interface and a Z80 Assembler. 

M E M O T E C H products are available from major 
branches of W.H. SMITH'S & JOHN MENZIES 

To: Memolech Limited, Witney, Oxon, 0X8 6BX 
Tel: Witney 2977, Telex 83372 Memtec G 

Please send me the following Memolech products: 
Please add £2.00 
per item to cover 
post and packing 

1 enclose a cheque/P.O. for 
or please debit my Access/Barclaycard account number 

Signature .Date. 

Name and Address. 



KEYBOARDS - For the Z X 8 1 and Spectrum. 
Features inc lude 
Z X 8 1 Repeat key and S p e c t r u m D o u b l e shi f t key . 
Kayde Standard K e y b o a r d 
Th is is used for b o t h compu te rs , bu t 
does n o t accomodate t h e m inside 
the casing. Open y o u r c o m p u t e r 
and p lug in the connec to r . ( T h e 2 X 8 1 
requires t w o s imple solder connec t ions) 
The keyboard comes c o m p l e t e w i t h high-
impac t b lack plast ic case and fu l l f i t t i n g 
ins t ruc t ions . The Z X 8 1 has a repeat key . 
£ 3 7 . 9 5 

Kayde De luxe K e y b o a r d 
Th is keyboa rd is also used for b o t h types of 
compu te r b u t a l lows y o u t o f i t y o u r c o m p u t e r 
inside. I t also has a fu l l size space bar and a 
Z X 8 1 repeat key. The Spec t rum vers ion needs 
no solder ing, the Z X 8 1 t w o s imple solder 
connec t ions . 
£ 4 5 . 0 0 

Kayde Z X 8 1 16K R A M Pack 
L o w power fea ture a l lows y o u t o use al l o the r 
add ons i n c l u d i n g Z X 8 1 p r i n te r w i t h o u t w o b b l e , 
o n l y have t o b u y one R A M Pack fo r y o u r Z X 8 1 
yourse l f unnecessary p rob lems. 
£ 2 9 . 9 5 

Atl k e y b o a r d s are 'electric typewr i t er ' qual i ty , full s ize and 
are ful ly built and tes ted . T h e y a l l o w y o u t o use all o ther 
add-ons . N o extra p o w e r is n e e d e d . Fully guaranteed. 

A f i t t ing service is available for all our k e y b o a r d s and c o s t s 
£ 4 . 0 0 including pos tage and packing. S e n d for detai ls . 

Kayde Super Plug-in Keyboard 
This is the u l t i m a t e k e y b o a r d for y o u r Sinclair c o m p u t e r , 
y o u s imply plug it i n t o t h e user port at the back. N o 
disassembling. C o m p l e t e wi th ful l -s ize space bar and Z X 8 1 
repeat key. £ 4 9 . 9 5 

overhea t ing o r m e m o r y loss. Y o u s h o u l d 
so b u y the best at the beg inn ing a n d save 

R A M Packs 
A l l Kayde R A M Packs use state o f t h e ar t 
t echno logy and fea ture t o p - q u a l i t y , l o w power 
memor ies . Housed in h igh - impac t po lys te rene, 
t hey l o o k good and are f u l l y tested and 
guaranteed. 

Kayde Z X 8 1 6 4 K R A M Pack 
T o t a l l y the same design as ou r 16K b u t g iv ing 
y o u a massive 6 4 K t u r n i n g y o u r mach ine i n t o 
a very p o w e r f u l c o m p u t e r £ 5 9 . 9 5 

Kayde S p e c t r u m 3 2 K R A M Pack (Issue II) 
This br ings y o u r S p e c t r u m u p to a f u l l 4 8 K . 

Kayde 4K Graphics ROM Pack 
T h i s c o m e s c o m p l e t e w i t h a p r e - p r o g r a m m e d 4 K 
G r a p h i c s R O M t o g ive y o u a n e x t r a 4 5 0 g r a p h i c s . 
T h e b o a r d has f a c i l i t i e s l o r e i t h e r 2 K o f R A M ( f o r 
user d e f i n a b l e g r a p h i c s . 4 K o f R A M or o u r 4 K 
T o o l K i t . T h e e n t i r e b o a r d f i ts n e a t l y ins ide y o u r 
c o m p u t e r . 
A f r e e f i t t i n g serv ice is a v a i l a b l e o n r e q u e s t . 
4 K G r a p h i c s B o a r d £ 2 9 . 9 5 
4 K T o o l K i t £ 9 . 9 5 
2 K U D G R O M a n d C h a r a c t e r 
G e n e r a t o r C a s s e t t e £ 1 0 . 9 5 
1 6 K G r a p h i c S o f t w a r e P e c k m a n * £ 5 . 9 5 

S O F T W A R E W R I T E R S W A N T E D 
I f y o u w a n t t h e best d e a l fo r y o u r o r i g i n a l p r o g r a m s t h e n s e n d a c o p y t o us f o r 
r e v i e w . W o o f f e r h ighes t r o y a l t i e s , s e c u r i t y a n d m a r k e t i n g . D o n ' t f o r g e t t o i n c l u d e 
a d e s c r i p t i o n o f t h e p r o g r a m a n d f o r w h a t m a c h i n e i t is i n t e n d e d . 
M a i l O r d e r L ists 
F o r f u l l m a i l o r d e r l ists w r i t e t o t h e address b e l o w . 

I t is easily f i t t ed , a n d comes as a k i t w i t h R A M ch ips tha t s lo t i n t o ex i s t i ng connec to rs . 
N o so lder ing necessary. £ 3 5 . 9 5 

NtV* 1 ' Kayde S p e c t r u m 3 2 K Plug- in R A M Pack 
The same design as ou r 3 2 K R A M pack k i t , b u t s imp ly plugs i n the back o f y o u r Spec t rum. 

N o need t o open y o u r machine. £ 4 4 . 9 5 

Kayde S p e c t r u m S o u n d M o d u l e 
Th is m o d u l e f i t s neat ly inside y o u r S p e c t r u m and lets t he sound 
c o m e t h r o u g h the more p o w e r f u l speaker o n y o u r te lev is ion rather 
t han the Spec t rum. N o so lder ing requi red. £ 9 . 9 5 

t i - i c h ' 1 Kayde So f twa re Newsflash-- TJV a | | e y 
Avai lab le f o r 16K V I C 20, Dragon 32 , N e w Bra in and Or i c 

Th i s is an exc i t i ng real t i m e adventure. Y o u can be a w izard , 
t h i nke r , barbar ian, wa r r i o r o r c ler ic depend ing on y o u r mood. 
Each character has i ts o w n s t rengths and weaknesses. 
Y o u f i gh t fearsome monsters, meet exc i t i ng chal lenges,solve mind-
bend ing r idd les in t he most i nvo lv ing adventure game yet . £ 9 . 9 5 

Kayde Keys ( V I C 20) Th is p rog ram runs o n jus t 3 0 0 by tes and 
gives y o u the use o f f u n c t i o n keys a n d characters on a V I C 20, 
there are oyer 2 5 c o m m a n d s at y o u r disposal. £ 6 . 9 5 

Des ign/Restore ( V I C 20) 
A c o m p l e t e system t o enable y o u t o create y o u r o w n characters. 
A l so inc ludes restore p rog ram t o load characters i n t o y o u r V I C . 
Three character sets inc luded. £ 9 . 9 9 

" C a n o n l y b e u s e d w i t h 
4 K G r a p h i c s B o a r d . 

Mai l Order + S h o w r o o m 
Kayde E lec t ron ic Systems L td . , 
The Conge Great Y a r m o u t h 
N o r f o l k N R 3 0 1PJ T e l : ( 0 4 9 3 ) 5 5 2 5 3 / 5 7 8 6 7 

We o f f e r t h e fastest del ivery t i m e of all t imes . 
New L o n d o n S h o w r o o m Dealer Enqui r ies t o : -
Kayde Home Compu te rs L t d Zone D i s t r i b u t i o n L td . 
1 S t a t i o n A p p r o a c h 13 O l d Cour t Long M e l f o r d 
New E l t h a m L o n d o n SE9 Tel: 01 8 5 9 7505 S u d b u r y S u f f o l k T e l : ( 0 7 8 7 ) 3 1 2 2 3 4 

r 
I 
I 
I 
L 

A L L M A I L O R D E R S 
K A Y D E E L E C T R O N I C S Y S T E M S L T D , 
D E P T . W M 2 , T H E C O N G E , G R E A T Y A R M O U T H , 
N O R F O L K N R 3 0 1 P J 

PLEASE P R I N T A N D STATE TYPE OF C O M P U T E R 

DON'T FORGET YOU CAN ALWAYS ORDER 
ON THE TELEPHONE WITH YOUR CREDIT 
CARD. DEALERS WELCOME. YC 6 

Oty Hem ilem Price 
£ 

Total 
£ 

•I en close a cheque/postal order payable to KAYDE Electronic Systems Lftf, for 

£ -Please charge to my Access/Barclaycard/Trustcard account no 

I I I I I I I I •Please deleie/compiele 
as applicable. 

Signature, 

Please allow £2 00 P&P lor all Hardware SOp lor a" software 

Name Mr/Mrs/M.ssl I I I I I I I I I I I I I I I I I I I I 

Address I I I I I. I I I I I I I I I I I I I l I I I I I 

I I M I M I I I I I I I I I l I I M I I I I 

T1 
•'I I 

I 
l 
I 

J 



Compatibility. 

•let".- J- .'-fV.li'-'t. H 

When one World beater meets another. 
You're bound to recognise at least one of the beautiful products above. 

Miss Dominican Republic was chosen to supremely reign as Miss World 
1983. Certainly, a World beater in her own right. 

Then there's the QX-10. A fully integrated Desktop Microcomputer 
System. A new member of the world beating Epson family. 

But there's more to the functional yet stylish lines of the QX-10 (just to 
prove that beauty isn't only skin deep). The lightweight CPU, monitor and 
Keyboard units are very easy to use — even for a first time operator. 

You could say that our system takes all the hard work out of using 
software, and once used...you probably will. What's more, when it comes to 
cost you'll find there's more power for your money. 
Just look at these qualities, 

192k upgradable to 256k RAM, Z80A CPU. RS-232C and parallel 
interfaces. CP/M and multifont BASIC come as standard. 

The QX-10 offers an incredible graphics capability. The 80 column z 25 
line display has 640 x 400 resolution and full bit image control for greater 
definition, 16 : 1 zoom and special effects. Not to mention a unique split 
screen facility enabling different typestyles and graphics to be shown 
together. A major first for educational applications. 

For even more power - simply slot in up to 5 optional interface cards for 
cassette, bar code reader, joysticks, sound generator, plus a universal 
interface card for developing your own interfaces. Clock calendar and full 
battery back-up complete the system. 

As with all the other respected Epson products, you are assured of high 
quality. (We even manufacture the slim line disc drives ourselves.) 

So, at last there's a desktop microcomputer system that really works 
together. To really work for you. 
We call it compatibility. You will call it the incredible QX-10. 

QX-10 
THE HUMAN COMPATIBLE 
BUSINESS MICRO 

EPSON 
Extraordinary product. 
Exceptional quality. 
Epson (UK) Limited, Freepost, 
Wembley, Middlesex HA9 6BR. 
Freefone: 2730. Telex: 8814169. 

I 
I 
I 
I 
I 
I 

• I would like a demonstration of the QX-10. 
O Please send me details and the name of my local stockist. 
Name _ 
Position 
Company 
Address 

TeL 
YCS 



N O W . . . FOR Z X S P E C T R U M U S E R S E V E R Y W H E R E 

T H E E U L L E R B O X . . . 
A N E W D I M E N S I O N IN 
S P E C T R U M CAPABIL ITY 
I f s e a s y t o s e e w h y t h e ZX S p e c t r u m is o u t s e l l i n g all t h e o t h e r s m a l l 

c o l o u r c o m p u t e r s , it real ly i s a marve l of n e w t e c h n o l o g y . 
Equa l ly m a r v e l l o u s i s t h e n e w 'Ful ler Box' for y o u r S p e c t r u m . 

S o u n d Qua l i ty i s i m p r o v e d e n o r m o u s l y with t h e built in Audio 
Amplifier w h i c h w o r k s wi th all S p e c t r u m p r o g r a m s . The Sound 

Synthesiser will m a k e a n y s o u n d y o u w a n t t o d e s i g n : e x p l o s i o n s , 
l a s e r b l a s t s , trains, b irds e tc . I f s b a s e d o n t h e p o p u l a r 

G 1 - A Y - 3 - 8 9 1 2 ch ip , a n d is s u p p l i e d with a d e m o p r o g r a m . 
Finally, t h e Joystick Port e n a b l e s y o u t o u s e a n y l o w - p r i c e d 

^ A t a r i / C o m m o d o r e j o y s t i c k s w i th y o u r p r o g r a m s . 
T h e Fuller B o x f i ts n e a t l y o n t o t h e b a c k of y o u r ZX S p e c t r u m , a n d d o e s no t 

i n t e r f e r e wi th a n y p e r i p h e r a l s , P R I C E ( I N C . VAT) 
including t h e n e w S p e c t r u m microdrives. I 8 0 p p & p 

But t h e s t o r y d o e s n ' t e n d t h e r e ! T h e Ful ler B o x h a s b e e n d e s i g n e d to p e r f o r m m a n y o t h e r f u n c t i o n s , 
a n d e x t r a e x p a n d e d v e r s i o n s a r e a l r e a d y ava i lab le . 

T h e Fu l le r O r a t o r An a m a z i n g 
S p e e c h S y n t h e s i s e r w h i c h c a n b e p r o g r a m m e d 
t o s a y a n y t h i n g y o u c o m m a n d , u s i n g t h e 
k e y b o a r d or d e m o c a s s e t t e . It u s e s t h e 
Gl S P 0 2 5 6 AL v o i c e s y n t h e s i s e r chip; a n d 
c o m e s c o m p l e t e with t h e Ful ler B o x 

£ 3 9 . 9 5 +80p p&p (inc. VAT) 

Ful ler S o u n d Ampl i f i e r Box, i n c l u d i n g 
A u d i o Amplif ier ( n o n - e x p a n d a b l e ) £ Q g ^ + 8 0 p p & p 

Ful ler Orator u p g r a d e k i t - [inc-VAT) 
t o fit i n s i d e Ful ler B o x , Q C (pos tage free d o e s not 

X , . 5 7 0 ( I N C . V A T ) include Fuller box) 
Ful ler ' M a s t e r U n i t ' - i n c l u d i n g Orator, s y n t h e s i s e r , 
a m p l i f i e r a n d J o y s t i c k port in Ful ler B o x 

£ 5 4 , 9 5 + sop p&p (inc. VAT) 

This f a m o u s , b e s t se l l ing 
p r o d u c t i m m e d i a t e l y 
c o n v e r t s y o u r Z X 
C o m p u t e r in to a s turdy , 

'attractive a n d p r o f e s s i o n a l unit, 
full s i z e t y p e w r i t e r k e y b o a r d . A 

t o u g h p l a s t i c c a s e e n c l o s e s t h e 
k e y b o a r d , P .C.B. a n d p o w e r s u p p l y . It h a s 

4 2 k e y s i n c l u d i n g all t h e Z X 8 1 / S p e c t r u m g r a p h i c 
c h a r a c t e r s pr in ted o n t h e m . T h e full travel k e y s w i t c h e s 
h a v e g o l d p l a t e d c o n t a c t s a n d g u a r a n t e e d life of 1 0 6 

o p e r a t i o n s . I T S S O E A S Y T O INSTALL! Y o u s i m p l y 
u n s c r e w t h e ZX P C B from its c a s e , s c r e w it t o t h e F D 
c a s e , a n d p lug in t h e keyboard . N o s o l d e r i n g or t e c h n i c a l 
k n o w l e d g e required . 
N O W A L L O N E P R I C E ! £ 2 8 . 9 5 {inc. V A T I + £2.50 P & P 
16K S p e c t r u m Expansion M o d u l e - to fit into back of 
Fuller c a s e - £ 2 4 . 9 5 (inc. VAT & p&p). 
RAM Adaptor Board - enables you to fit 16K Expansion 
ins ide Fuller c a s e - £ 9 , 7 5 (inc. VAT & p&p). 

MICRO 
SYSTEMS 

Our n e w a d v a n c e d k e y b o a r d h a s t h e s a m e , f i n e 
s p e c i f i c a t i o n s a s t h e F D 4 2 s y s t e m , but with a n e w , 
r e - d e s i g n e d c a s e , s p a c e bar a n d d o u b l e - s i z e d shi f t 
a n d e n t e r k e y s . A m u s t for t h e d i s c e r n i n g Z X 8 1 or 
S p e c t r u m u s e r . 
S P E C I A L L O W P R I C E £ 3 9 . 9 5 (inc. V A T ) + £2.50 p&p. 

Ful le r Z X S p e c t r u m 
U p g r a d e P a c k 

1 6 K S p e c t r u m o w n e r s - u p g r a d e to 4 8 K with a Ful ler 
S p e c t r u m U p g r a d e P a c k - C o m p l e t e vith full a s s e m b l y 
i n s t r u c t i o n s . M o d e l 2 or 3 only . £ 3 4 . 9 5 ( ! H C . V A T ) P&P FREE; 

C O M P U T E R D E A L E R S ! 
C o n t a c t u s for a S p e c i a l Ful ler In troductory P a c k 
W e a r e l o o k i n g for d e a l e r s t h r o u g h o u t t h e U.K.! 

P l e a s e s u p p l y t h e f o l l o w i n g i t e m s : 

Mail to: F U L L E R M I C R O S Y S T E M S , 
The ZX Centre, Sweeting Street, Liverpool 2. 
Telephone: 051-236 6109 

I 
I 
I 
I 
I 
I 
i 

ITEM QUANTITY PRICE POSTAGE TOTAL 

Or. p lease debit my Access/Barclaycard 

Name 
Address 

No.. 

P lease s e n d me further details. I e n c l o s e S A E . 
YC6 83 -J& 



P R O G R A M 
D I R E C T H 

Yl) 

R A G 9 2 
k 

S O F T W A R E 

DRAGON GAMES PACK 

SUBMARINE COMMAND 
Take a modern Nuclear Submarine on anti-shipping 
patrol across the Atlantic. Stalk the enemy's convoys 
and sink his ship — but beware — enemy warships will 
be hunting you!. 

Great new game especially written for Dragon with 
full colour graphics in Machine Code. £ 7 . 9 5 (inc.) 

F E A T U R E S I N C L U D E : 
Animated map and sonar screen 
View the enemy through the periscope 
Conventional and homing torpedoes 
Surface—surface missiles 
The enemy uses surface warships and aircrafts 
against you 
Full status report 
Full easy to understand instruction sheet. 

MASTER CARDS PLAYER 

L U N A R L A N D E R o B O M B E R o B R E A K O U T - A l l 
in one cassette. 

Exciting and addictive. £ 5 . 9 5 ( inc.) 

Sophisticated implementations of two of the most 
popular card games P O K E R and P O N T O O N . 

Each program uses high resolution colour graphics. 
Bluff or be bluffed. £ 6 . 9 5 {inc.* 

GREAT NEW GAMES FOR YOUR DRAGON 32 COMPUTER 

O U R G U A R A N T E E 
If our product ever fails to load, simply return it with-
in 14 days and we will immediately replace it with 
refund for the postage. 

All prices include VAT, Postage & Packing. 

Send Cheques / P.O. made payable to: 

P R O G R A M D I R E C T L I M I T E D 
3 7 B N E W C A V E N D I S H S T R E E T 
L O N D O N W 1 M 8 J R 

D E A L E R S E N Q U I R I E S W E L C O M E 

Please send m e t h e f o l l o w i n g s o f t w a r e i m m e d i a t e l y 

• S u b m a r i n e C o m m a n d £ 7 . 9 5 inc. 

• M a s t e r Cards P l a y e r £ 6 . 9 5 inc . 

• D r a g o n G a m e s Pack £ 5 . 9 5 inc . 

I enclose a Cheque / P.O. for f 

NAME: 

A D D R E S S 

Postcode: 

YOUR COMPUTER. MAY 1 983 1 53 



U N E X P A N D E D 
VIC 2 0 

— iNTtecceroii •I 'cOftWAM D 

W I ^ O A . INTERCEPTOR 
V I C Z s J S o f t w a r e f r o m ' / ^ i c r o - s 

U N E X P A N D E D 
VIC 2 0 

V I C 2 0 

s| cRLRxzians 
^ 30 SUlf ABU f OH IMI *U«» IPAMHb V»C JO 

S ' 
Wv'y^R 
LSI • / / X ^ s i f / • ^ 

—, INTtRCtPTOfl 

cS FROG 
TUNULT *O» THI UXII'oaeia we ». 

GALAXZIONS — MACHINE CODE 
This is the most amazing alien game 
ever seen on the VIC 20. Gataxzions 
swarming in attack formation to 
dettroy your planet. The nearest 
program to the real arcade game 
for the unexpended VIC 20 

..jJJMT" 

N O W O N L Y £ 5 . 0 0 

FROQ 
An amazing version of Frogger in 
the unexpanded VIC 20, With 
diving turtles and plenty of vehicles 
to run you down. Fast action and 
high resolution graphics. Joystix or 
Keyboard control. 

....£4.00 

F A N T A Z I A - MACHINE CODE 
Star Wars was never like this, you 
are being invaded by the ultimate 
Alien force to create a most enter-
taining game ol Fantazia. The 
enemy are coming in from all 
angles in some of the most amaz-
ing formations. The end of civil-
isation is near and the only way 
out is in your hands. May the fear 
be in youl l Hi-Res colour graphics 

. . . .£6.00 

commodore ^ 
_ I N T E F T C E P T O R 

T ' W A R E 

STAR TREK 

c o m m 

/ 

STAR TREK - CBM 64 24K 
Your mission is to clean up the 
universe from the rebels which in-
habit the planets. Warp from galaxy 
to galaxy in an attempt to complete 
your aim. Uses sprite graphics and 
contains full documentation for the 
beginner. Bravely go where no man 
has gone before! 

....£7.00 
NEW 1! 

P A N I C 6 4 

STOP PRESS 
FROGGER 64 N O W READY 
M / C O D E + SPRITES 
O N L Y £ 7 . 0 0 

JZ 'gOFlWAM V I t.\J 

11 ALIEN ATTACK 

• Nttacmon 'gOFTWAHE V I C 2 0 

U I C R E S C U E 

a « 
J V 

ft 
LIEN ATTACK—MACHINECOOE 
ou are under attack from en immen-

se force. This program has various 
wavs for you to battle against, 
giving an extra-terrestrial experience 
for any adventurous human being 

....£6.00 

VIC RESCUE, - MACHINE CODE 
Your planet is under attack by a 
fourth dimension and your only 
escape is by lunar pod to the 
mother ship. However you must 
first dodge your way through the 
Astroid belt and onto the landing 
pad before returning home. Key-
board or Joysticks control, high 
resolution colour graphics 

. . . .£5.00 

02 
C) - i 

| J d J U L , u . L 
l U R f i f t r f l M I 

MACHINE COOE 

SUITABLE (OH Hit (Jftf XPAHOtO VIC » 

CRAZY KONG - MACHINE CODE 
Kong has stolen Mario's girlfriend and 
taken her to the top of his steel fort-
ress. You must guide Mario first across 
the 'Easy Elevator' and over the cust-
ard pies onto the fortress. Up the 
ladders to your loved one. however, 
be careful not to be killed in the 
process by the barrels which Kong 
hurls down the structure. Includes 
some of the best graphics ever seen 
on the VIC 20 

....£6.00 

PENNY SLOT 
This program is designed around a 
penny slot machine 8nd gives true 
to life animated action. 
Try your luck to win a fortune. 
For VIC 20. With hold and nudge 
features for only 

....£4.50 

PUCKMAN - MACHINE CODE 
The old favourite back again. 
Joysticks or Keyboard control. 
Fast action. High resolution 
colour graphics on the unexpan-
ded VIC 20 

. . . .£6.00 

TRADE ENQUIRIES WELCOME 
Tel: (07366) 71145 

Mr Mrt M ,11 j • l . I . i . i l i 
ArtrfrMi I i i i , i 1 1 . . . I 1 i 1 1 ! 1 
Quantity Item Unit Price Total 

Frooaer « CM6&4 £7.00 
Galaxnons Vic 20 £5.00 
Creiv Kong Vie 20 £6.00 
Frofl V.c 20 £4.00 
Alien Attack Vic 20 £6.00 
Fantatie Vic 20 £6.00 
Puekmen Vic 20 £6.00 
Panic CBM 64 £7.00 
Star Trek CBM 64 £7.00 
Penny Slot Vie 20 £4.50 
Vic Rescue Vic 20 £5.00 
Pottage & Packing -SOP 50 P 

TOTAL 
Send offlc to Interceptor Micro's, Lmdon House, The Green, Tadley, Hants 

Interceptor Micro's Lindon House. The Green, Tadley, Hants. 

W A N T E D O N E F U L L TIME 

M A C H I N E C O D E P R O G R A M M E R 6 5 0 2 or Z 8 0 
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SINCLAIR 
ADD-ONIOFFER] 

from 16k to 48k or 80k 
W i t h o u r M E 4 8 a n d M E 8 0 

m e m o r y e x p a n s i o n a d d - o n s y o u r 
Z X S p e c t r u m c a n increase its 
c a p a c i t y b y u p t o f i v e t imes. 
• N o soldering • easy t o f i t • simply 
p lug in • fu l ly g u a r a n t e e d • n o loss o f 
m e m o r y t h r o u g h w o b b l e or w h i t e o u t . 
NB. Before ordering your Spectrum add-on 
please check which Spectrum you have in 
your possession. 
At the back of the ZX Spectrum the metallic 
contact strips can be clearly 
viewed. In the series A the 
space separating the strips is 
the same width as the strips. 
In the series B the strips are 
twice as wide as the space 
between. 
S P E C T R U M 
M E 4 8 S e r i e s A £ 3 4 . 5 0 M E 8 0 S e r i e s A £ 4 9 . 5 0 

S e r i e s B £ 2 4 . 5 0 S e r i e s B £ 4 9 . 5 0 
Z X 8 1 M E 1 6 £ 1 9 . 2 5 

A / I E 6 4 £ 4 4 . 2 5 

/ 
* — — _ 

B 

-

TS 2 0 0 0 SSI 
S P E E C H SYNTHESISER 

/ / SiZE 3V2"X 5 3 A " X 1 
• M a k e a m a z i n g speech ef fects w i t h 

y o u r Z X Spect rum. 
• Specially designed for use w i t h y o u r 

Spect rum. Just plugs in, n o d ismant l ing 
or soldering. 

• N o p o w e r pack , leads, bat ter ies or 
o t h e r extras. 

• A m p l e v o l u m e for bui l t in 
loudspeaker, M a n u a l V o l u m e C o n t r o l 
o n pane l . C a n be p lugged in t o 
Exist ing hi-f i system. 

• Uses o n l y o n e m e m o r y address. 
• Free D i c t i o n a r y o f Sounds. 
SSI S P E E C H SYNTHESISER £ 3 9 . 0 0 

COMPUTER™ 
7 - 9 T h a n e W o r k s . T h a n e V i l las L o n d o n N 7 

T A P E L O A D A N X I E T Y ? 
Vu-Load takes the frustration 

out of loading your ZX81 or Spectrum 
programmes. 
• insures p r o g r a m m e load e v e r y t i m e 
• mon i to rs t a p e o u t p u t level 
• gives posi t ive save ind ica t ion 
• detects b l a n k t a p e w i t h o u t 

d isconnect ing cassette w i r e s 
• r e a d y t o use - n o wir ing^ 
TL £ 1 9 . 9 9 

L E V E L - V U P R I S M 
Allows you to see your tape 

counter without moving from your seat! 
• a t t a c h e s easily t o recorder b o d y or lid 
• f i ts most recorders including Radio 

Shack, V i c - 2 0 , A t a r i 
• g rea t l y magni f ies c o u n t e r numera ls 
LVP £ 3 . 9 9 
Free 2 3 l ine m e m o r y test p r o g r a m m e 
w i t h e v e r y a d d - o n . ^ x ^ ' 

' Please tick the appropriate box to order your 
Computer Add-on: 
Memory Expansion Spectrum ME48 Series A • Series B Q 
ME80 Series A • Series B • ZX81 ME16 • MEM • 
Speech Synthesiser SSI ] Tape Load TL • Level VU LVP [J 

I enclose a cheque or postal order for. made 
payable/crossed to Computer Add-ons, or I w o u l d like to 
pay by Access ^ ^ or Barclay Card jpfe^l and I enter my 
number and signature accordingly • A I I O W 2 8 D A Y I FOR DELIVERY. 

•NB. Add 40p Post & Packaging to the price of all items. 

Signature 

Date 

Name 

Address 

Occupation YC2 
C O M P U T E R A D D O N S 7-9 T h a r * W o r k s , Thane Villas London N 7 J 
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S y s t e m * 
experts in business systems now bringing professionalism into the 
home market for the SPECTRUM, DRAGON, APPLE II and 
ORIC micros. 

THE VARIETY PACK 25 specially selected programs to realise 
the potential of your new micro. 
Spectrum, Dragon, Apple II, ORIC £4.95 

(/ess then 20p per program!) 

THE VIDEO CHALLENGE These are not just any games but 
Q.E.D. quality action packed programs. 
Spectrum — Photon, Apes &• Ladders, Microthello and 
Phantoms only €5.95 
Dragon, Oric — Photon, Link-four, Microthello and Phantoms 

only £5.95 
Apple II Grand National, Star Trek, Link-four, Microthello 

cassette £5.95, disc £7.95 

DRAGON 6809 ASSEMBLER/EDITOR With this powerful 
software realise the full potential of your micro by writing your 
own machine code routines £6.95 

Iincludes fuS documentation) 

ORIC ASSEMBLER/ EDITOR With this powerful software 
realise the full potential of your micro by writing your own machine 
code routines £6.95 

(includes htS documentation) 

SPECTRUM MACHINE CODE UTILITIES Five specially written 
machine code programs to help you develop your software, 
Includes memory management and renumber (including GOTO's 
and GOSUB's) £4.95 

HOME ACCOUNTS MANAGEMENT Plan all your financial 
affairs with this O.E.D. quality system. Features include budget 
creation, maintenance and balance of all accounts (inc. credit 
cards). Full monitoring of expenses against budget and complete 
expenses reporting. This system is supplied wi th ful l 
documentation and operating instructions. 
Spectrum, Dragon, Oric £9.95 
Apple It (disc) £12.95 

Calling all designers! Q.E.D. pay generous royalities for high 
quality programs and routines. All enquiries are treated in the 
strictest confidence. Why not send your programs today (details 
are available on request, please include s.a.e.) 

All programs are supplied on quality cassettes, unless otherwise 
stated. 

Please send me on cassette/disc 

for my MICRO with . memory 

I enclose my cheque/postal order for £. 
(payable to Q.E.D. Systems). 

Name ... 

Address 

Q . E . D . S Y S T E M S (A2) 
2 S e f t o n G a r d e n s , A u g h t o n G r e e n , O r m s k i r k , 

L a n e s . , L39 6RZ 

ORIC-SOFTWARE 

L U N A R L A N D E R and A S T E R O I D S 
ONE TAPE/TWO ACTION PACKED GAMES WITH HIGH 
RESOLUTION COLOUR AND SOUND 
P L U S Fully explained program listings Enjoy the 
games then learn the tricks of the trade I 

£5.95 

A S S E M B L E R a n d D I S A S S E M B L E R 
+ N O T E - P A D . 
Auto line-numbering; up to 6 character labels; hex or 
decimal numbers wi th simple arithmetic on operands; full 
syntax checking wi th error reports; two parse assembler 
maintains and updates list file; comprehensive documen 
tation AND A4 size pad specially laid out for clear and 
rapid assembler programming. 

£9.95 

(Pads available separately £1.30 inc. p&p) 

DURELL SOFTWARE 
HIGHER COMBE • COMBE FLOREY 

T A U N T O N • S O M TA4 3JF 

S T O C K C O N T R O L 
48K S P E C T R U M 

£14 .95 ( i n c PEtP) 

This excel lent program has been des igned specifically for 
Stock Control but can also be used for many other 
purposes . It uses an easily understood central menu with 6 
menu options, including create, correct, delete, list e tc . 
Many features. Each record held with stock no. , 
description etc. Each transaction is individually held with 
date, reference, quantity and cost . Maximum capacity is 
1000-1300 entries per tape file. 

Features include re-order levels, sorted stock lists, full 
correct /de le te facilities, paged record display, easy 
save/ver i fy routines, a c c e s s routine and usual printer 
output. Usual green on black screen display. User prompts 
are provided and all imputs are trapped to prevent the entry 
of incorrect data. Full audit trail. Fully tested. 

A user friendly s y s t e m supplied c o m p l e t e with 
comprehensive manual. 

S e n d c h e q u e s / P . O . s to to 

K E M P L I M I T E D 
43 M U S W E L L H I L L , L O N D O N , N 1 0 3 P N . 

Europe a d d C I . U . S . A . M U S T a d d £ 1 . 5 0 (airmail ) . 
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INSTANT IMAGE TRANSFER 
TO ZX SPECTRUM 

RD DIGITAL TRACER £55.50 

Please send me RD DIGITAL TRACERS al £55.50 each 
(including P&P and VAT). I enclose cheque for £ payable 
to RD Laboratories Ltd 
Name 
Address 

Send to: Dept. YCM, RD Laboratories Ltd., 20 Court Road Estate, 
Cwmbran, Gwent NP44 3AS 
RD Laboratories also supply the RD 8100 SYSTEM for economic automatic 
measurement, lest and control The modular-based RD 8100 SYSTEM is 
already used widely in many applications - from scientific expeiimentation 
to small-scale eneray management systems. Please send stamp and address 
for brochure 

The high resolution colour graphics of the ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and 
time-consuming. 

The RD DIGITAL TRACER cuts out tedious 
plotting. It provides instant transfer from original to 
diplay file - for screen display, ZX printer printout, 
or retention on cassette. 

The RD DIGITAL TRACER is supplied with 
tracing sheet, software cassette and full instructions 
on use. Latest software includes fast colour fill, 
audible keystroke acknowledgement, fast PAPER 
colour change and fast LOAD from saved display 
file. 

This is an invaluable tool for engineers, architects 
and other technicians, and for educational use in 
the presentation of lectures, and in computer 
training and application. Designed for the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high resolution 
colour graphics are not available on this machine. 

The RD DIGITAL TRACER is available from 
computer shops or direct from RD Laboratories. 
The direct (UK only) price of £55.50 includes 
Postage, Packing and full V.A.T. Send a cheque 
(payable to RD Laboratories Ltd.) with order for 
delivery within 28 days, or ask your local dealer for 
details. 

R • Laboratories Ltd 

SO C o u r t R o n r i E s t a t e C w m b r a n G w c n t N P 4 4 3 A S 

C O B 3 3 3 ) 7 4 3 3 3 

ORIC SOFTWARE 
D e p t . Y C ( 1 ) 118 W o r c e s t e r R d , M a l v e r n , 

W o r c s . , W R 1 4 1 S S 
SPECIALIST SUPPLIERS OF ORIC SOFTWARE 

8IORHYTHMS 48K 5.95 
SYNTHESIZER 48K 7.95 
ZODIAC ADVENTURE 48K 9.95 
CHESS 48K 9.95 
ORIC BASE - Data base48K 9.95 
MULTI GAMES 48K 7.95 
ORIC LANDER 48K 7.95 
FORTH 48K 17.50 

Postage & packing 50p (1 to 7 cassettes) 
ORIC CASSETTE LEADS: - 7 PIN DIN 3 JACKS 2.25 
48K ORIC NOW IN STOCK 169.95 

Postage and packing 5.95 
CGP-115 4 COLOUR GRAPHIC PRINTER 149.00 

Cable for Oric Computer 22.95 
Postage & packing 5.95 

Return to: 
ORIC SOFTWARE, DeptYC(l), 118 Worcester Rd, Malvern, 

Worcs., WR14 1SS. Tele. Malvern (06845) 62467 

I have a 16K Oric • M r / M r s / M i s s / M i . 
48K Oric • 

M y sof tware interests are:— Address . . . . . . . . 
H o m e • Business 
G a m e s Q Education • 
Other (Please specify) 

Postcode 

Cheque enclosed 

Please debit my A c c e s s ' V i s a 

A M o * / O c l u b - W i t h C 

N o 

SOFTWAREE WRITERS:- Lump sum or royalty payments. 
Send tapes & details. 
(Tapes not returned unless postage is included). 

T h e s e stylish plinths, 
in tough moulded ABS, will raise and tilt the TV for bet ter 
viewing, and angle the c o m p u t e r for eas ier typing. 
The power supply is f ixed underneath. The printer can b e 
u s e d with the Spec trum version, t h e RAM with the '81 \ 
and the c a s s e t t e player w i th both. Full detai l s f rom: 
Peter Furlong Products. Unit5c, South Coast Rd Ind. Estate, 
Peacehaven , S u s s e x B N 9 8NA. Tel ( 0 7 9 1 4 ) 8 1 6 3 7 
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VECTIS 
SOFTWARE. V E C T I S S O F T W A R E 

6 V ic tor ia Rd, S a n d o w n , 
Isle of W i g h t P 0 3 6 8 A P 

— v 0 . 16K and 48K . . . FAST ACTION £-K opect rum MACHINE CODE. 

PONY EXPRESS Ifrogger-type game). Can you cross the desert and the river 
avoiding INDIAN, WAGON TRAINS, CANOES and CROCODILES? Full colour, 
superb graphics and sound effects. Multiple skill levels make this a very addictive 
game. £4.95 
VEC-MAN Superb all colour machine code version of this popular game. £4.95 
CENTIPEDE Super fast machine code movement and sound effects. Up to 5 
centipedes at top level only. £4.95 

FAST ACTION By KEN TINDELL 
IBM Cup Winner for 3.5K machines. 

DEATH MAZE OF M A N D R A G O N difficult and addictive, not for the faint 
hearted. £4.95 
FURTHER MAZE MODULES for the above. £4.95 
ASTRO DODGER and SNAKE can you avoid trouble whilst surveying Magron IV? 
How many numbers can your sanke swallow? 2 addictive games. £4.95 

EDUCATIONAL TAPES for ZX SPECTRUM and VIC-20 . . . 48K only. 
CHEMISTRY TEST helps to revise 'O' level chemistry. Please state which 
computer when ordering, £3.95. 
IMMEDIA TE DESPA TCH 
All prices include post and packing. Quality products from VECTIS SOFTWARE 
FOR RAPID SERVICE J U S T TELEPHONE YOUR ACCESS NUMBER ON 0983 408133 

NOW AVAILABLE AT 

^jjffllllll'lM'-M AND WHSMITH 

AND OTHER GOOD COMPUTER 
SOFTWARE RETAIL OUTLETS 

SOFTWARE 
KRAZY KONG SUPER CENTIPEDE 

SPECMAN AND FROGGER 
SEE PAGE 195 FOR MORE INFORMATION 
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F O X 
E L E C T R O N I C S 
Presents Products: 

For t h e S p e c t r u m , T h e V I C - 2 0 , T h e J u p i t e r A c e a n d t h e Z X - 8 1 
The Fox S p e c t r u m U p g r a d e Kit (for issue 
2 machines only) takes your machine to 
48K, no soldering required and full in-
structions supplied. 
U n b e a t a b l e value at £24.00 

Improve your 
games with 
the Spectrum 
Joyst ick . 
Professionally 
built from 
strong nylon 
and steel. 
A must for 
all games 
lovers. 
ONLY 

£25.00 
+ £1.00 P&P. 

New Sounds 
for your 
Spectrum 
with the New 
programm-
able sound 
generator. 

£19.95 
+ SOp P&P. 

or inexpens-
ively enhance 
existing 
sounds with 
a sound 
expansion for 
only £6.95 + 
SOp P&P. 

Or let your 
Spectrum do 
the talking 
with the 
Chatterbox 
phonetic 
synthesis, 
unlimited 
vocabulary 
complete 
with 
speaker/-
amplifier and 
housed in a 
smart black 
box. Also for 
ZX81. 
B o t h a t 

£56.00 
ind. P&P. 

N e w from FOX the V i x e n R A M Car t r idge 
for the VIC 20. Switchable between 16K or 
8K + 3K gives you the option of full 16K 
RAM or 8K and 3K RAM in one pack. 
Simply plugs into 
rear expansion port 
no re-addressing of 
existing basic programs 
needed only £39.95 iod.p&p. 
Let your VIC 20 talk to you with the N e w 
C h a t t e r b o x speech synthesizer with an 
infinite vocabulary of spoken words. 
Fully programmable and simply plugs into 
VIC or Motherboard. Includes a series of 
software routine in Eprom to facilitate the 
programming. £ 5 7 . 0 0 * * 

C o m i n g shor t ly f r o m FOX 
T H E T A N D E M T H E P A C E R 

Expandable ex-
pansion system, 
gives 4 expansion 
slots for VIC 20 
cartridges. Custom 
designed case, 
plugs directly into 
computer. Further 
expanded by using 
Tandem system 
ROM socket. No 
extra power supply 

mmmmSiL^ 

Uniquely expand-
able 16K RAM 
pack for the 
J u p i t e r A c e . 
Similar concept to 
ZX Panda. For 
more power to 
Faster Forth you 
need a Pacer. 
16K expandable 
RAM £29.95 
16K Module £19.95 
incl. 

I m p r o v e your M e m o r y 
with the ZX Panda. The 
uniquely expandable 16K RAM 
pack. Simply expanded to 
32K by insertion of a 
plug in module. Specially 
designed to eliminate wobble, 
and complete with LED power indication 
16K expandable RAM pack £19.95>nd. p&p. 
16K expansion module £14.50 *>d. p&p. 
or 32K complete for £34.45 md. p&p. 
or go for the Big Big pack 64K only £50.00 
ZX81 K e y b o a r d (identical to Spectrum 
keyboard opposite again with ZX81 PCB 
fitting inside, again without soldering. A 
great buy at only £29.95 
ZX81 Keyboard N o 2. 
Alternatively, go for the stylish and effic-
ient, pushbutton, precision moulded (ABS 
as per your ZX81) 3 coloured keyboard at 
an incredibly low price of 
Unit adheres direct to ZX key- £ 1 0 . 0 0 
board. No soldering required. ind p&p. 
C o m i n g Short ly Send now to FOX 
The Spectrum 
Echo. Volume and 
tone control. Load 
and Save without 
switching leads. 
Looks good, 
sounds good. 

.50 ind. 

Electronics 141 Abbey 
Road, Popley 4. Basing-
stoke, Hants Catalogue 
available. Send SAE. 
All products guaranteed 
1 yr. Overseas cus t -
omers add a further 
£1.50 P&P to all items. 
De l i very 10-14 days. 

Mind Bending 
or Just good fun? 

T O B O R 
48K SPECTRUM 

You are 
relentlessly 
pursued by 

Robots as you 
move through 

their city, 

£7.95 

J A W Z 
16/48K SPECTRUM 

Don scuba 
diving gear to 

shoot the 
killers of 

the deep. 

£4.95 

Elfin have created 3 n e w games for fami ly en joyment . There 's 
T O B O R a test of skill and strategy, R O A D T O A D a test of reflex actions 
as you hop a round the hazards and J A W Z to test your ability to fire at 
mov ing objects. All games are machine code to give fast arcade act ion 
and lively colourful graphics on your screen. 

If you can ' t f ind t h e m in your favouri te store just fill in the c o u p o n 
a n d post it to us w i t h your remit tance or phone your card n u m b e r to us • 
a n d w e will see you have t h e m by return post. 

Trade enquiries. All games for 1 or 2 players. 

Buy any 2 tapes and get the third for £1 .25 

ELFIN SOFTWARE 

R O A D T O A D 
16/48K 

SPECTRUM 
You hop your 
Toad across 

the road. 

£4.95 

Please send me: 

> » » > 

Quantity TOBOR £7.95 

Quantity JAWZ £4.95 

Quantity ROAD TOAD £4.95 
or use my credit card Access Barclaycard 

E3 5Z Card No. | 1 | | | I I M I I I I I 
Name 

Address 

M ^ r c t h a n f t i n a n H n a m n c Z T o a f i n S o f t w a r e H u d s o n * H o u * « . Batt«ry R d . iviore inan Tun ana g a m e s . | Gt. Yarmouth nr3o 3nn - Phone 0493-53170 
A d d 2 6 p for 
postage & pack ing 
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AWESOME GAMES SOFTWARE FROM * LLAMASOFT 

WILL BLOW YOU AWAY!! 

• M l The BIGGEST ADVANCE in V ideo 

•:>>•:: Games design since Defender hit 

S& : the Arcades! 

Experience Laser Zone-an utter ly 
NEW, TOTALLY ORIGINAL MASTER- | 
PIECE of V ideo Games Design!! £ 

LASER ZONE. Qu i te simply the S S ^ 

BEST VIC-20 Game in existcncel! LHSEK 

Learn to control two spaceships 
at once. FEEL THE EXHILARATION 
as, after long hours of practise, you 
control the two ships so that they 
funct ion as a SMOOTH, CO-
OPERATIVE TEAM!! 

:ijjjii Laser Zone requires a loystick. 8 or i 

I I I 16k, and DEDICATION!! 
E1E 

OX, 

| £ :&you r enemies in to expanding clouds 

| o f SPACE JUNK!! 

FEEL THE H U M I L I A T I O N as a 
carelessly -aimed BLAST SLAMS in.to 
the side of your last remaining ship!! I 

ifljf: Designed and Programmed by 
S & j e f f M in te r for the VIC-20 wi th 8 or J 

16k Ram Pack. If you don ' t yet have) 
l i t h e memory , LASER ZONE IS THE 
|:j>:| ONLY EXCUSE YOU NEED TO BUY ITTl 

C B . Q Q C O M M O D O R E 64 version w i l l i i : 
be available soon. 1 

• LLAMASOFT * NOT JUST A PRETTY PACKET 
VIC 20 

J = JOYSTICK CONTROL 
K = KEYBOARD 

LASERZONE (8K +) j 
Oestroy the o n c o m i n g A L I E N S w i t h your T W O independent ly control led laser bases! Lunge 
for the E L E C T R O bur ton a n d blast your enemies into expand ing clouds of S P A C E J U N K I A n 
exhi larat ing a n d totally original g a m e w i t h a unique sys tem of control f r o m a s tandard 
joystick. A m e r e £ 6 . 0 0 + 6 0 p P & P . 

A B D U C T O R J 
A classic n e w s » « g a n e 1 Z A P the swir l ing a l ien h o r d e s before they r a m you — a n d 
abduct your humaroKJs" Surv ive t h e assau ' t tor long e n o u g h a n d you'll get a n ex l ra s tage o n 
your s p a c e s h i p wi th doub le f i repower ' A w e s o m e u n e x p a n d e d Vic Action. £ 6 . 0 0 - 5 0 p 
P & P . 
G R I D R U N N E R j 
Finally, H u e a r c a d e quality o n t h e u n e x p a n d e d V I C 1 S h o o i d o w n the s e g m e n t e d D R O I D S 
i n v a d i n g t h e gr id B e w a r e o l m e pods a n d zappcrs 1 T h e a w s o m e s p e e d , s o u n d a n d 
graph ics g ives y o u the best blast ava i lab le for u n e x p a n d e d V c £ 6 . 0 0 - 5 0 p p & p . 

ANDES ATTACK (8K) J 
Y o u r spacecra f t mus t a t tack the d e s c e n d i n g a l iens a n d frustrate the r evil intent. R y your 
R a m i e t f ighter o v e r the A n d e s mounta in range a n d protect your l l a m a s f rom k idnap by 
hosti le U F O S F e a t u ' e s S kinds o l U F O . controls include up, d o w n , reverse, fire, thrust a n d 
smar t b o m b Ent i re ly m m a c h i n e c o c e . R e q u res 8 K e x p a n s i o n a n d joystick. £ 8 . 0 0 - SOp 
P & P . 

TRAXX M C (8K + EXPANSION) J 
This is V I C 2 0 c ross b r e e d B e t w e e n t h e n o w f a m e d P a c k m a n a n d t h e g a m e Quix . All in 
m a c h i n e c o d e , fast a n d fun wi th joystick controls, uses H i - R e s colour graphics 6K or larger 
expans ion n e e d e d O n l y £ 6 . 0 0 - 5 0 p P & P c o m p l e t e w i t h i n s t r u c t i o n s . 

T H E V E R Y F I R S T C O M M O D O R E 6 4 G A M E S 
ATTACK OF THE MUTANT CAMELS J 
P l a n e : ea r th n e e d s you! Host i le a l i ens h a v e u s e d genet ic eng ineer ing to muta te c a m e l s 
f rom normal ly harmless b e a s t s into 9 0 foot high, ne - i t romum shielded, laser-sp.ttirig death 
c a m e l s " C a n y o u Hy your l iny, m a n o e u v r a b l e l ighter over the mounta inous l andscape to 
w e a k e n a n d destroy the c a m e l s before they invade the h u m a n stronghold1 Y o u must 
w t h s t a n d wi ther ing laser (ire a n d a en U F Q s G a m e a c t o n st retches over 1 0 s c r e e n 
lengths a n d fea tures s u p e r b scrolling, s c a n n e ' . 1 2 p layer act ions a n d u n b e i e v a b l e 
an imat ion ' Ptay this g a m e a n d you'll never b e a b l e to v.s<t a ZOO aga in without gett ing a n 
itchy trtggor t n g e r 1 A w e s o m e m.'C act ion! £ 6 . 5 0 - SOp P & P . 
ROX-64 K 
Rox is a cha l lenging g a m e involving t h e d e f e n c e of your lunar b a s e f rom a dead ly m e t e o r 
s h o w e r . R o x - 6 4 inc ludes a m a z i n g sprite g raph ics d isp lays a n d spacy s o u n d effects, and an 
a w e s o m e mothership ' display if y o u w i n t h e g a m e T o p 1 0 scores a r e tab led a long with thei ' 
n a m e s Th is p-ograrr i s h o w s just what c a n Be a c h i e v e d using only C o m m o d o r e - 6 4 basic. 
Study t h e listing a n d learn h o w to u s e s p a t e s a n d s o u n d o n this outs tanding m a c h i n e . 

4 . 9 5 + SOp P & F £ 4 . 9 5 + SOp P & P 

GRIDRUNNER 64 J 
T h e N o 1 best g a m e for t h e V ic h a s b e e n improved for your C O M M O D O R E 6 4 ! Gr idrunner 
is a s m a s h hit m t h e U S A . N o w e x p e r i e n c e the l ightmnq.tast cna i e n g e of t h e q u a o n tne 6 4 . 
f e a t u r e s 3 1 Skill (ovo'S a n d excel fent s o u n d a n d graphics S o r e tr igger l inqer with overy 
g a m e ! £ 8 . 5 0 * SOp P & P . 

S P E C T R U M 
GRAPHICS CREATOR (16K) 
N o t jusl ano ther charac te r ed i to ' ! A l lows y o u to def ine not only the 21 user def inable 
characters ASso ai>ows y o u to c h a n g e t h e ent i re 9 6 character A S C I I set . C r e a t e s B Y T E S 
tiles ready (or you to load ipto your o w n p r o g r a m s . Includes a d v a n c e d Ref lect , Invert , Field 
c o m m a n d s etc C o m p l e t e with full docum enta t ion . 8 t n the B I N s ta tement a n d use G r a p h i c s 
Crea tor wi ih its e a s y o n - s c r e e n cursor edit ing £ 2 , 9 5 - SOp P & P . 
SOMBER (16K) K 
Y e s . a full f ea ture vers ion of the popular g a m e B M z ' . supo' e d tor the i 6 K o r 4 8 K S p e c t r u m 
F o r o n l y £ 2 . 9 5 - SOp P & P . 
HEADBANGER (48K) E B H K 
Colour fu l n e w g a m e starr ing Ch lco the h e a d b a n g e r w h o y o u m u s i guide to r iches through 
a n increasing s h o w e r c l h e a v y meta l . G a i n b o n u s e s lor h e a d o a n g i n g but be sure to take a n 
aspir in w h e n the p a n gets too m u c h ! Bas ic + m . c to s p e e d up aci ion. G r e a t graphics, n ice 
an imat ion . Wi l l e v e n d ' v e Wi l l iam Stuart sys tem's vo ice synthesiser to p roduce s p e e c h 
output C a n v o u at ta in the o r a d e of R o c k e ' C ; a s s O n e ' of will v o u be Barrv Mani low"Class 
5 " ? Sta f t head banging to -day a n d f ind out . £ 4 . 9 6 . 
SUPERDEFLEX (48K) L L L ^ x l K 
Bounce S i d . the s p a c e invader , a r o u n d the s c r e e n into the power pods, keep ing a w a y o l 
course from the devi l w h o c h a s e s y o u a r o u n d the screen . S teer with your Def lex shie lds, but 
b e w a r e the m i n e s or you m a y be buried al ive1 S u p e r b graphics a n d fantast ic s o u n d on t h e 
4 8 K S p e c t r u m only. O n l y £ 4 . 9 5 o n c a s s e t t e - SOp P & P . 

A T A R I 400 -800 
GRIDRUNNER 171571 j 
N o w play t h e best selli ng V I C / C 6 4 g a m e o n your A T A R I 4 0 0 / 8 0 0 . A n y m e m o r y size (16 -48KI . 
8as ic cartr idge not required - 1 0 0 % m a c h i n e code a u t o b o o t tape . Play this a w e s o m e l y fast 
a n d addict ive g a m e on your Atar i . For o n l y £8 .50 . 
TURBOFLEX K 
S u p e r b ultra-fast a n d totally n e w ba^ g a m e . U s e s A T A R I ' S un ique fea tu res to the M l . 
incorporates s u p e r b colour sound ef fects a n d u s e s P layer M i s s i l e graph ics . T a b l e s tcp 1 0 
scores a long with S c o w s n a m e . £ 6 . 0 0 - 5 0 p P & P . 

Z X 8 1 
CENTIPEDE (16K) 
the O R I G I N A L g a m e from the O R I G I N A L author . 
T h i s is the identical p r o g r a m to that be ing sold by 
other c o m p a n i e s tor th ree timOS our price. T h e 
g a m e h a s r e c e i v e d ecstatic rev iews in the comput -
ing press. P r o g r a m has 3 0 s p e e d leve ls a n d e v e r 
increasing C e r t i c s d e hordes. T a b ' e s top 1 0 
scores a n d n a m e s . W h y wait to p a y more ' ' O n l y 
£ 1 . 9 5 * SOp P & P . 

L L A M A S O F T 
S O F T W A R E f 
Oepl. YC 
49 Mount Pleasant. 
Tadley. Hants 
RG26 6BN. 
Tel: 0 7 3 5 6 - 1 * 7 8 
Trade enquiries 
welcome. P l e a s e a d d SOp P & P w i t h a l l o r d e r s 
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Newsletter, software I both 
games and utilities), adapter 
for 2X81 add-ons. 

SAE for details. 
Remsoft. 18 George Street, 

Brighton BN2 1RH 37/3 

S o f t w a r e L ibrary for t h e O n e . T w o w e e k s h i re , 
£ 1 . 0 0 . A d d i t i o n s e a c h m o n t h . € 5 . 0 0 a n n u a l 
m e m b e r s h i p . S e n d s t a m p (or ( roe list, L e s 
W i l s o n . P e n a l l y T r e k n o w , T i n t a g e l . C o r n w a l l 
P 1 3 4 OEJ B o * N o . 8 3 / 3 . 9 7 / 4 

S p c c t r j m G r a p h P lo t te r . D r a w y o u r o w n Pie-
e h a r t s , 8 a r - e h a r t s . L ine p l o t s a n d s c a t t e r 
d i a g r a m s w i t h th is very versa t i le p a c k a g e o f 
five rout ines . C5 for t a p e { inc ludes f i ve 
t u t o r i a l s / d e m o n s t r a t i o n s ) a n d fu l l d o c u -
m e n t a t i o n or S A E for deta i ls . T o p g r a p h 
S o f t w a r e . 1 0 6 B l u n d e l l R o a d , L u t o n , 
B e d f o r d s h i r e . 
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COMMODORE 64 - Vic 20 
- Atari 400/800 CGL Home 
Computer — the best chess 
computers - all obtainable at 
the lowest prices by mail order 
from: 

D O S K A CHESS SUPPL IES 
i R o i s t e r e d C o m m o d o r e D e a l e r ) 

Poulton-le-Fylde, nr. 
Blackpool, Lanes. 
Phone: 0253-899742 

(evenings and weekends included) 
1 4 / 3 

J u p i t e r A c e t a p e 5 K u p w a r d s , g u a r a n t e e d , 
u n b e l e v a b l e g a m e s : A x t e r i o d s , S k i - R u n , 
P a k m a n , I n v a d e r s , F r o g g e r . L u n a l a n d e r € 6 . 
A M R - S o f t . 9 W e s t m i n s t e r T e r r a c e , C h e s t e r . 91/4 

B B C P r i m a r y E d u c a t i o n S o f t w a r e 
A series o f p r o g r a m s for t h e B B C " B " 
m a c h i n e , c o v e r i n g a r a n g e o f l a n g u a g e 
a n d m a t h s skills. F r o m £ 5 . 9 5 
B B C G r a p h i c s P r i n t e r P o c k * 
C o m p l e t e p a c k a g e , t h e latest E P S O N 
R X 6 0 or F X 8 0 p r in te r . B B C c a b l e . 
S o f t w a r e , a n d e v e n a 1 3 A p lug . F r o m 
£ 2 9 5 . 0 0 c o m p l e t e . 
B B C G a m e s a n d U t i l i t i e s 

G a m e s p a c k l £5 9 5 
U t i l i t y p a c k t £ 5 . 9 5 

S e n d S A E for deta i ls to ; 
2 2 M e r c e r C l o s e , B a s i n g s t o k e . H a n t s . 

S p e c t r u m A d v e n t u r e , Fills 4 8 * T e x t u a l g a m e 
w i t h c o m p r e h e n s i v e c o m m a n d s , ' r e p l y s . G o o d 
p lo t , s a v e g a m e r o u t i n e . £ 4 . 0 0 t o D S l a t e r . 11 
T a n e y C r e s c e n t , D u n d r u m . D u b l i n 14, I r e l a n d . 

7 2 / 4 

N o m o r e e y e s t r a i n w i t h y o u r 2 X 8 1 . V i d e o 
inver ter d isp lays s h a r p w h i t e c h a r a c t e r s o n 
solid b lack b a c k g r o u n d T V screen . A t o g g l e 
s w i t c h lets y o u c h o o s e b e t w o e n r o r m a i a n d 
reverse. T h e smal l P C S fits o n l o p o f t h e logic 
c h i p ins ide y o u r Z X 8 1 . K i t £ 4 . Bui l t £ 6 . 
i n c l u d e s e a s y t o f o l l o w i n s t r u c t i o n s . 
V A T / P & P . S e n d C h e q u e / P O t o : D Fr i tsch, 6 
S t a n t o n R o a d , T h e l w a l l , W a r r i n g t o n , 
C h e s h i r e . W A 4 2 H S . B o x N o . 1 

9 / 2 

O R I C I 
CASSETTE LEADS , 
Din to Din & remote 

jack plug 
Din to 2 x 3.5mm jacks 
1 x 2.5mm for remote 
PRICE ONLY £2.50 

Cash with orders includes p&p 
C L A R E S 

2 2 2 T o w n f i e l d s R d , W i n s f o r d , C h e s h i r e 
C W 7 4 A X . T e l : W i n s l o r d 5 1 3 7 4 . 

5 8 / 2 
A c o r n A t o m 1 2 + 1 2 K , F l o a t i n g Po in t T o o l k i t 
B o o k s . B u s i n e s s , M a c h i n e C o d e . P o o l s 
Prod ic tor . 16 g a m e s i n c l u d i n g C h o s s , 7 4 7 . T e l : 
K e i g h l e y I 0 5 3 5 ) 6 0 6 3 6 4 . 

6 2 / 4 

P R O M S E R V I C E S 
P e r m a n e n t s o f t w a r e f o r Z X m i c r o s 

2 X 8 1 
8 K E P R O M b o a r d + E P R O M 1 or 2 £ 2 0 
E P R O M 1 4 0 toolk i t rou t ines £ 1 0 
E P R O M 2 rap id S A V E / L O A D £ 1 0 
" E P R O M 4 2 0 rou t ine M / C m o n i t o r £ 1 0 
E P R O M 5 Z 8 0 d isassembler £ 1 0 
E x p a n s i o n B o a r d - 3 slot £ 1 5 
G r a p h i c s B o a r d - n c . 4 K E P R O M £ 2 4 . 5 0 
S P E C T R U M 
E P R O M B O A R D C19 
16K R A M P A C K a d a p t o r £ 6 . 5 0 
3 2 l ino t / O b o a r d (also fits Z X 8 t ) £ 1 6 
E d g e c o n n e c t o r 2 3 or 2 8 w a y £ 2 . 5 0 
E d g e c o r d 2 3 or 2 8 w a y 7 5 p 
• T a p e v e r s i o n - spec ia l p r ice £ 5 
M a n y o t h e r Z X p r o d u c t s . S A E for list. 

E P R O M S E R V I C E S 
3 W e d g e w o o d D r i v e , L e e d s L S 8 1 E F 

( 0 6 3 2 1 6 6 7 1 8 3 19 / 3 . 

S p e c t r u m . Pre schoo l , ear ly s c h o o l c a s s e t t e . 7 
e d u c a t i o n a l a n d s t i m u l a t i n g p r o g r a m s for 
c h i l d r e n a g e d 3 - 1 0 years . S u i t a b l e schoo ls or 
h o m e . W r i t t e n by t e a c h e r s A l l fo r £ 5 . 
C h o q u e / P . O . t o E s s e x S o f t w a r o , 1 6 
H u n t s m a n s D r i v e . U p m i n s t e r , Essex. 

105/4 
S h a r p M Z - B 0 A . N e w J a n u a r y , h a r d l y u s e d . 
S o f t w a r e i n c l u d e s G a m e s , H o m e F i n e n c o . 
E d u c a t i o n , Bas<c T u t o r i a l , A p p l i c a t i o n s . £ 3 5 0 
o n l y for qu ick sa le . T e l e p h o n e S o u t h r o p 3 6 1 
Even ings , I G l o s / O x o n b o r d e r ) , 

1 0 2 / 4 

BBC PRIMARY 
EDUCATION SOFTWARE 

A ser ies o t p r o g r a m m o s for t h e B B C 
M o d e l B m a c h i n e c o v e r i n g a r a n g e o f 
l a n g u a g e & m a t h s skills. 
P R I C E £ 5 . 9 5 e a c h . 

B B C G A M E S & U T I L I T I E S 
G A M E S P A C K 1. 
for B B C M o d e l B f e a t u r i n g T R O N . L I F E 6 
C U B I C . p R | C E £ 5 M C h 

U T I L I T Y P A C K 1 f o r B B C M o d e l B 
P R I C E £ 5 . 9 5 e a c h . 

E P S O N P R I N T E R P A C K S F O R 
B B C M O D E L B 

A c o m p l e t e p a c k a g e , t h e latest E P S O N 
p r i n t e r , B B C g r a p h i c s s o f t w a r e , c o n -
n e c t i n g l e a d & e v e n 13 a m p p l u g . 
E P S O N R X - 8 0 £ 3 2 0 inc V A T . 
E P S O N F X 8 0 £ 4 5 0 i n e V A T 

Send order or SAB /or deteJs to: 
P R O C E S S O R A P P L I C A T I O N S 

2 2 M e r c e r C l o s e . B a s i n g s t o k e . 
H a m p s h i r e 130 /4 

J u p i t e r A c o S o f t w a r e . S e n d S A E for lea f le t . 
P e a k , 2 5 P l y m o u t h R o a d , S p r i n g f i e l d . 
C h e l m s f o r d , Essex C M 1 5 J G . 
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WANT TO USE YOUR SINCLAIR? 
We really mean U S E your ZX81/-
SPECTRUM PRO -GAMES off.r the beet 
m games, education, business program 
and books to suit everyone. Hire a tape/-
book tor two weeks i appro* £1 401 then if 
you want it pay the difference if not return 
it and try again. This unique service a 
availabie for C10 a ytrnr. Send cheque,'PO 
foi mombersh'p card, catalogue, news, 
reviews, special offers 
PRO GAMES. 10 LEYBURN GROVE 
CHAPELTOWN. SHEFFIELD S30 4ES 

122/4 

E n h a n c e y o u r Z X 8 1 P r o g r a m s . M / C s c r e e n 
i n v e r s e / s c r e e n clear . S A E • 8Qp. R i c h a r d 
H a g e d o r n , 17 P a l a c e G a r d e n s , S u c k h u r s t Hi l l , 
Essex I G 9 5 P Q . 
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16K SPECTRUM UPGRADE 
U p g r a d e y o u r 16K S p e c t r u m [ issuer! t o 
4 8 K . I . C . k i t w i t h f u l mst . £ 2 3 . 0 0 i n c . P P . 
— or s e n d u s your 16K issue 2 S p o c t r u m 
(or u p g r a d i n g - £ 2 7 . 0 0 i n c . P . P . 
S P E C I A L O F F E R T O Z X C L U B S 
W e wi l l u p g r a d e a m i n i m u m o ( 5 Issue 
S p e c t r u m * f o r £ 2 4 . 5 0 e a . , r e t u r n e d t o o n e 
address . M a i l o rder , b y r e t u r n . 
J . C . B R E W E R ( D e p t Y C ) . 7 R o s o b o r r y 

T C E . , K I R K C A L D Y K Y I 1 D W 
1 2 5 / 4 

A t a r i 4 0 0 / 8 0 0 o w n e r s . H i r e f r o m o u r 
c o m p r e h e n s i v e r a n g e of car t r idges , c a s s e t t e s , 
discs. S A E for deta i ls . C a s t e l G a m e s L ib ra ry . 
4 4 A u g u s t a C l o s e , R o c h d a l e . L a n e s . P h o n e 
( 0 7 0 6 ) 5 9 6 0 2 . 

9 5 / 4 

Davie EamES 
fo r t h e 16 or 4 8 k S p e c t r u m 
t** No i < sow no ex;3 
uumi t . i H r i U H Mimcr iiiimii i.tr. itmt 

Ony (4 t P. S I tWMi , rO"ir»,»;,l tr o r SMART 
43 Qoĉ moy B^nfw. 6M 

713/4 

E x c h a n g e y o u r u n w a n t e d s o f t w a r e . F r e e 
m e m b e r s h i p t o our e x c h a n g e c l u b , s e n d S A E 
for deta i ls A f t P S e r v i c e s . 142 B r o a d s t o n e 
W a y . B r a d f o r d , Y o r k s h i r e . 
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A NEW NAME IN mt AMO SINCLAIR 
SOfTWAM 

HITCH-HIKERS 
GJSEHX Y 

f j j Q C AJeoivillaOlokw Apple ttpdui 
WfCTWNE.O.93 P l w H « m « < ( ) l M i w y 

Tel : ( 0 7 0 2 ) 4 3 5 6 8 
26t VICTORIA AVE. SOUTHEND OK SEA ESSEX 

CREOlTCARO HOLDERS VAY PHONE IN 
THEIR ORDERS 

u 1 3 2 / 4 

S a n k R a i d . C h a l l e n g i n g n e w g a m e (or 1 X 0 1 
16K . O n l y £ 4 . 0 0 O n h i g h qua l i t y c a s s e t t e . P J M 
Enterpr ies , 2 8 H a r t w o o d R o a d . S o o t h p o r t . 
M e r s e y s i d o . C h e q u e s t o P J M o r r i s . 

6 6 / 4 

VIL COMPUTING 
NEW SI I f TEACH PROGRAM 

For ZXB1 <16X1 and Spectrum 

• Now you con learn B t c c ' m and 
efficient^ • 
• Forget your pai t programming 
firoKtnv • 
• • This program w i l make ll an Clear • • 

Includes Arrays. Sorting. Searching. 
Counting. D n m making m a . Error 
Trapping, Menu drawing etc 

You start with shon simple program! and 
build up to full wo t ing program with 
everything explained in full precise detal. 

This i t NOT a program you i m p l y copy 
and run 

III! YOU HAVE GOT TO WORK fi l l 
Sul it a w n n e i * i suefc a way that you 
cannot gel stuck 

T h 4 program hat been i u l y teated over 
me pait m months by 50 oomeii ic and 
tnvia b u i i n o n u » r t and we Have not 
received any adverse report* 

Tho program 4 our own product and 4 
not available ' iwn any other source. 

£4.75 inci. Pottage b Package lOverseas 
M.2S>. 
Dept YC1. S I White llffe Lane, Rlpon. 

Yorka. HG4 3LB iC3it 

B S C M X 8 0 F T 3 s c r e e n d u m p uti l i ty f o u r 
p i c t u r e s izes i n c l u d i n g s i d e w a y s £ 7 0 0 M Z 8 0 K 
A r m o u r e d Invas ion G a m e w i t h n ine skil l levels 
£ 7 . 0 0 . M Z 8 0 K M o r s o T u d o r S e t s T e s t s £ 7 . 0 0 . 
S l a v e d r i v e S o f t w a r e , 19 N o w l a v L a n e . 
B r a m l e y . L e e d s 13. 0 5 3 2 5 6 0 6 8 7 . 
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Z X 8 0 / 8 1 2 3 w a y f e m a l e c o n n e c t o r s £ 2 . 2 0 
e a c h . Z X 8 0 / 8 1 R a m t o c k ki ts ( t h e c u r e f o r b a d 
R A M p a c k c o n n e c t i o n ) £ 7 . 5 0 e a c h . A d d 5 0 p 
per o r d e r I P & P I or s e n d S A E f o r d o t a i l s . A d a p t 
E lec t ron ics , D e p l Y C . 2 0 S t a r l i n g C l o s e . 
B u c k h u r s t HDI. Essex. 

1 1 1 / 4 

TRANSFORM YOU PROGRAM INTO PROFITSI 
W e u r g e n t l y requ i re for M a r k e t i n g ft P u b l i c a t i o n all s o f t w a r e su i tab le for Sinclair 16K 4SK 
& D r a g o n 3 2 . 
Exce l l en t C o m m i s s i o n p a i d f o r q u a l i t y m a t e r i a l . P l e a s e s e n d y o u r l is t ings or casse t tes b f u l 
p r o g r a m m e de ta i l s to : 

D E M O N ' S S O F T W A R E 
5 H o s k i n g s R o w , R e d r u t h , C o r n w a l l . 

7 $ / 4 
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SPECTRUM 
CHiSS 
Dare you face 

The Turk 
The original Turk was an 
eighteenth century auto-
mation, a life-size mechan-
ical figure resplendent in 
Turkish costume and seated 
behind a wooden cabinet 
on which a chess board and 
pieces were placed. 

OCP now offer you the 
twentieth century equiva-
lent of that Turk — a chess-
playing computer program. 
T h e T u r k c h a l l e n g e s y o u 

t o a g a m e o f c h e s s ! 

M A N Y 
O P T I O N S 
I N C L U D E ; 
• 6 Levels of Difficulty 
•Demonstration Mode 
• Board Editor 
•Games Printout Facility 
• Blitz Chess Against the 

Clock 
•Two Player Mode 
•Unfinished Games can be 

Stored 
•Recommended Move 
FULL I N S T R U C T I O N S 
P R O V I D E D 

C H E S S T H E T U R K 
O N L Y £ 8 . 9 5 
Post order t o 

O x f o r d C o m p u t e r 
P u b l i s h i n g , 

P . O . B o x 99 , O x f o r d . 
1 3 4 / 4 

C h e w Partner 2000 chess computer with 
sensory board. B levels of play- Used twice 
only. fSO no offers, Goss, 93 Stephens Firs. 
Mor t imer , Reading R G 7 3 X A . 

74/4 

K W E R T Y 
S O F T W A R E 

i P rograms avai lable lor Co lour 
G e n e , Z X S p e c t r u m ft V ic -20 
i n c l u d i n g : — B a c k g a m m o n IS 
Levels) £5 .50 Z X Spect rum only. 
Games tape 1 - A kens. Airraid & 
Gobble Garden. £4.95. 
Games tape 2 — Lunar Rescue/ -
Grabit, Tank Raco & Hangman. 
£4.95. Send S . A . E for further 
details. 
Cheques/Postal Orders to: 

KWERTY SOFTWARE 
43 St. Andrews Woy. 

Church Aeton. Newport. 
Shropshire THI* 

290 Opcode wal lchart 2 9 " x 3 5 " , over 550 
H / D / 8 I N mnemonics, b.'ockform for instant 
M / C o d e , Felix Computers . 48 Thoro ld Street . 
Boston, Lines. Tol: Boston (0205) 65400. 

110/4 

C O U N T D O W N 
Educational g a m e for Z X 8 1 16K. U p to 660 
questions. Choose f rom 9 possible answers 
during visible c o u n t d o w n . Score depends 
on speed of response. Preset subjects, 
meanings of words, countries/cit ies, music 
terms, British monarchs, or set your o w n by 
responding to prompts. Select questions 
f rom an combinat ion of subjects. Cassette 
C3.50. S . A . E . for more details. D r . G. K. 
P i c k u p , 4 7 E l l e s m e r e . B u r n m o o r . 
H o u g h t o n Lo S p r i n g . T y n e ft W e a r , 
O H 4 6 E A 

8 0 / 4 

PROGRAM 
WRITERS 

READ THIS 
OCP is a fast growing and 
highly successful so f tware 
house specialising in top 
quality machine codcd Pro-
grams for the ZX Spectrum. ' 
We are now looking to expand 
our catalogue of Programs to 
take full advantage of the 
exploding home computer 
market. Perhaps you can help 
us and we can help you? 
We offer a variety of Payment 
terms depending on your 
individual circumstances; this 
can be as a royalty Per Pro-
gram sold, straight Purchase or 
some combination of the two. 
In any case you get full advan-
tage of our Pack design and 
marketing expertise which we 
are rather proud of. 
So, if you think that you have 
skills and Programs that set 
you apart from the ordinary 
and want to share our proven 
success contact us now at the 
adress below. If you're good 
you won't regret it. 
Ring Bill Richardson on 0753 
888866 
or write to: 

OXFORD COMPUTER 
PUBLISHING LET. 

P.O. BOX 99, OXFORD, 
ENGLAND. 

P C 1 2 5 1 S t a r t r o k l R e a l t i m e . 11 Levels . 
Fascinating I Microcassette, £5.90. J . Rarvdle, 
123 W i s d e n Road. Stevenage, Herts. 

7 3 / 4 

for ah «_libth ZX81 

ALIEN INVADERS KSte * 
Top lh» oT!«h Bwbi, n»o<fionh0t. 
rr.'.iilet bout, it's all hare1 Up to 
<wad*rt on-tcr«n 1 « 7 player option. 
hi$h-tcor*. Pretet or Manual jems with 
3S i»v»i ol play, mochina code, ftis <8< oct'tin 
graphics goaiy 
Alowl you to c rn t r 4 allxratr H i t ol (A chrt 
crid thair kwarw Simply fill nwj» ZXA't <ou VtT-atto txirfroli locclion Supplied compltle with 
dotsibd i m a l I application m u n i few diWIt! 
raHLTIinE 

84/4 eorrtoicsys 
16K ZX81 'Al ien Ar i thmet ic ' . Improve your 
addit ion yet still have fun! P l u s Z X S l Cesil. O n 
cassette for £4 ,50 f r o m T . Skinner, 1 S u m m e r 
Drive. Hovolon. Norfolk. 

7 0 / 4 

T I N Y P A S C A L P L U S for PET (16k + , all 
R O M S , disk or cassette! and APPLE 
(disk). Package consists o l line editor, 
compiler, p -code interpreter, 5 0 page 
manual & sample programs £24 .95 
V I G I L interactive games language for 
PET or V IC I6.5K + 1. Includes 9 games & 
6 0 / 7 0 page manual £19 .95 
S A E for full sof tware catalogue to: 

A D A M S O F T I D e p t . Y C I 
16 N o r w i c h A v e n u e . R o c h d a l e . 

L a n e s OL11 5 J Z 
1 0 0 / 4 

O R I C 1 12K Backgammon. 10K Onhel io , I 0K 
Startrek. T2K Battleship Patrol, 8K 3 D 
Naughts and Crosses. Cassette £5 .50 eech. J . 
Edwards, 20 Southern Road. W e s t End, 
S o u t h a m p t o n 

9 3 / 4 

S P E C T - A - D R A W 

N O W A V A I L A B L E - A 48K Spec t rum 
version of she wefJ k n o w n Lev ell II Basic 
Pools prediction program 'Compute-a -
Draw". 
" A B O O N FOR T H O S E I N T E R E S T I N 
W I N N I N G T H E P O O L S " - Interface. 
December 19B2. 
Program o n cassette w i t h instruction 
manual £4.95 
Database tape (Optional, but contains 
data on over 6 ,000 matehe f 13.50 
Program and database t o g e t h e r . . . £17.50 

or S . A . E . for Details. 

B . S . M c A l l e y . 
1 C o w l e a z e , C h i n n o r , 

O x o n . O X 9 4 T D . 
121 /4 

R1 
0 

TRS80 - VIDEO GENIE 
SOFTWARE LIBRARY 

25 Super programmes — machine code 
arcede games, simulations, competi t ive 

a m e s , A d v e n t u r e s , D u n g e o n s ft 
iragons. p u u l o s end ball games; plus a 

f e w educat ion & business programmes. 
Including: Breakout. Star Wars , Amaz ing 
3 D Mazes, Gambling Mach ine , Corridors 
of D o o m £t Trap It. All 25 on one C48 
cassette, sent by return post for only 
£8 .50 inclusive, or send a n s.a .e , for full 
details. 

S P A R T A N S O F T W A R E ( D e p t Y C ) 
9 C o t a w o l d T e r r a c e , C h i p p i n g N o r t o n , 

O x o n . Tel : 0608 3059 
1 1 6 / 4 

Spy Cassette. Amaz ing cassette lets you stop, 
list or copy any previously unstoppable 
cassette. Includes two free Super Utilities. 
State if for Z X 8 1 or Spectrum, Send just f 3 . 
Bobker, 29 Chadder ton Drive, Unswor th , 
Bury, Lanes. 
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C O M P U T E R L E A D S 
Dragon Din to 3 jack. Dragon Din to D in 
ft jack. Oric Din to Din. Oric Din to jack. 
B B C Din to D in & jack. BBC Din to 3 
jacks. £2 .90 each. Other pr inter /casset te 
leads available. S A E for details. 

A L L C O M 
2 0 H e r w o o d R o a d , L i c h f i e l d , 

S t a f f * W S 1 3 7 P P 
7 7 / 4 

K/1 !/ ' '•••!' >• \ Q U O D ; ' il' JT'\'y.--- -...J: i'T-.yf" 
ZX8I *ZX SPECTRUM « 

DRAGON 32-VI C20B&C 
The very best mail order items available 

"over the counter" 
Games. Keyboards. Serious Programs. Rams, 

Bocks, Peripherals and much, much more! 
FAST JMH CRMS? SffiVlCf PHCt; 0I-JS9 tliJ WITH ACCfSS/viSA <£<H' A-mo™: or sens lag* S A £ tor utnogue (1U> »tK.k. ct̂ eu* I 

Cpen 10 30 - 5 30 Tur, to Sil (00*0 MorxUfi] 
310 STRCATHAM HI&H ROAD. LONDON SW16 

10774 
Use Atari Joystick o n your Jupiter Ace . No 
soldering software routine a n d example games 
included. Fully tested £14. M . R . Portman, 125 
Kings Road , Farncombo, Surrey. 
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48K SPECTRUM 
Colour and Moving Graphics 

O LEVEL 
PHYSICS 

• Solids, Liquids and Gases 
• Vectors and Scalars 
• Acceleration 
• Graphs of Motion 
• Gravity, Weight and Friction 
• Newton's Laws 
6 PROGRAMS FOR £6.50 

Cheque/PO to: 
T H I N K T A N K 

Dept. YCtO, 35 Weflinglon Road 
Wimbledon Park. London SW19 BEQ 

OTHER TITLES COMING SOON 
1 2 9 / 4 

Educational Cctrputer Programs 

B.B.C. and VIC 20 
Exciting educational sof tware. 
Devised by teachers. Programmed by 
specialist. Suitable for children aged 6 - 1 2 
years. 

Addigator: 7-11 years 
Tables Invasion: 7-11 years 
Addit ion Invasion: 7 -11 years 
Co-ordinates: 7 -11 years 
Builder Isubtraction): 6 8 years 
Cestle laddition): 6 8 years 

£5 each plus 50p p 6 p. 
S e n d s .a .e . for details of these and other 
programs. 

E d u c a t i o n a l C o m p u t e r P r o g r a m s 
S H A P E I n t e r n a t i o n a l S c h o o l 
B r i t i s h S e c t i o n . B . F . P . O . 26 

1 1 5 / 4 

N E W B R A I N 
Quality toftwtre row becoming evuble. 
Our flrit offering: 

NEWBRAIN INVADERS 
Complauiy authentic virion of THE 
original video game. All features. 
Mechjie code of course. On cewette with 
M irvttrueooni. £5 incl. po»t/pKklng 
More coming toon — gtirM and aeiiout 
appScetfont. Deta It with order. 

AA SOFTWARE 
128 Beechcroft Road, 

Wandsworth, London SW17 e7/4 

T W O N E W V I C B O O K S l 
VIC GRAPHICS and 

VIC PROGRAMMES VOL 1 
Both by Nick Hampshire. Publication 
Sates 10.3.83 and 24 .3 .83 respectively. 
£6 .95 each + 50p p f r p or both for £ 1 3 + 
70p p & p . 
Send £4 to reserve. Send rest w h e n ready 
for despatch. S e n d S A E for full details 

and our latest Sinclair catalogue. 
N i c k L o c k y e r 

33 P e d m o r e C lose . W o o d r o w S o u t h . 
R e d d I tch , W o r c s . . B 9 7 7 X B . 
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T E A C H Y O U R C H I L D 

n to Tell t h e T i m e 
f r \ and C o u n t M o n e y 

o n your Spec t rum (16<) 
/status T w o Fun Graphics 

Programs o n Cassette 
/fTl (or £5 .50 inc. p & p. 

If \\ V . Sampson. 
If \\ Richmond House. 

l j I^J Ingleton C A R N F O R T h , 
VJ L A 6 3 A M 

Poppy 
Programs 

3 5 ' 3 

V I C 2 0 owners (any m e m o r y si je) , Introducing 
"Tournament V : Four excit ing games on one 
tape. Only £3 .95 inclusive Enjoy T rogmen , 
Ast radodge. Automanra , Cross over — ail 
w i t h excellent S o u n d , Colour, Mus ic , H Res 
Graphics From Tournament So f tware , 63 
Mans ion Court Gardens, T h o m e , Doncaster , 
S. York * S A E lot details. 

144 /4 

Diet a n d we ight control program for V I C 2 0 
a n d C M B 64 helps a n d adt/ises you o n the best 
sl imming diet Cassette C12, disk £17. E. 
Frangou 's , 54 Hol land Rood, London W 1 4 
8 B B . 4 6 / 3 

B A U G S O F T W A R E 
Introductory offer ATARI 
714% off hardware up to 20% 
off Software. Commodore and 
Dragon. 10% off ZX81 key-
board C26.00. 
Telephone 0232-621221 for 
details P.O. Box 123, Belfast 
BT10 0DB. B1/2 

W a n t e d U r g e n t l y ! A r c a d e - t y p e g a m e s 
programs (or micros — S p e c t r u m , V IC 20 , 
Oregon, Oric. W e pay top royalties o» cash 
outright (or g o o d e x c t i n g games. Nat ional 
market ing ensures m a x i m u m reward (or your 
work . Phone David o n 061 8329143 or wri te 
Nor lhwish, G r o u n d Floor. Ritlli Building, 
Stan ley Street , Manchester M 3 5 F D a n d hurry. 

2 / 3 

S Y S T E M - S O F T 
B B C P R O G R A M S ( P r o g r a m P o w o r ) 

T I M E T R E K IB) J U S T E7.96 
S T A R T R E K ( A ) O N L Y £5 .96 
Defeat tho KSrvgons in the farthest 
quadrants of the galaxy. 

S P E C T R U M 
C A B M A N £4 9 5 
C O W B O Y S H O O T O U T ( 4 9 5 

D R A G O N 32 
J O Y S T I C K S O N L Y £19 .96 pair. 
Dragon sof tware — please send S . A . E for 
lists. 

All prices fully inclusive. 
S Y S T E M S O F T 

F R E E P O S T , A c k w o r t h , 
Pontefract West Yorks . 

WF7 7BR 
Ifftff catalogue with every new orderl) 

Superb Spec t rum 3 D Strategy G a m e , Mult i -
level. chal lenging. M a c h i n e Coded . Cassette, 
instructions, £4.96. Suoersoft . 91 M a n o r 
Road, E17 5 R Y . 
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BBC (32K) P R O G R A M S 
SWOOP - Galaxian-style. arcade 
duality, m. code £7.95 
ALIEN DESTROYERS - 'Invades' with 
antra lutures £7.96 
GALACTIC COMMANDER - m. code, 
hi-m, good sound f7.96 
LASER COMMAND - m. code, vcade 
quality game £7.95 
CHESS — m. code, 6 levels, illegal moves 
rejected 17.96 
Mod«AI16)OveraiQn*v*ilBt>to £5.95 
AI prices include p. & p. 
Deduct £1 per tape tor orders of 2 or 
morel 

S Y S T E M SOFT 
FREEPOST. A c k w o r t h . Pontefract . 

W.Yori ta . . W F 7 7BR 
tfrmir etf/OffUt WfA tYtry new ordcrU 

8 6 / 4 

S P E C T R U M S O F T W A R E 
• FlfXICALC - V**aatil* tp<aadih**1 p'og'iT* 4)1 utuai tatlurai * you ccntiol nurosar of IOw» JL (fllumni * tdll your formula* It 4*1) time full minjji l l t-Kwl,! 9-9} Consolidation & rapori g«n*rator 6-9S 
• FIQA80 Q - ftus'naia graphic* a loiacatling 

* t l i tnl ici • rait data tnliy * data utilill*! Powarful but aaijr to ul*. USKonlyl 14-9J 
&<ixon Computing 

3. St. Catharmaa Oriv* . L*contl*ld. Bavatlay Hum berate* anon* Aetata 0* Barclaycard oidar* lo oaot S0497 
120 /4 

M 2 80K G a m e s £3 . Extended B A S I C £12. 
D i s a s s e m b l e r £ 1 2 . C a t a l o g u e S A E 
E D O M S O F T . 33 Broadoak Road . Bramhall , 
Stockport , 

9 8 / 4 
A t a r i 4 0 0 / 8 0 0 s e c o n d h a n d s o f t w a r e 
b o u g h t / s o l d . S A E for lists. Save 3 5 % and 
m o r e . Jervis 19 Portree Drive. N o t t i n g h a m 
H G 5 SOT. 

1 3 9 / 4 
48K O R I C games tape. Three great games o n 
one tasset tee : O N L Y £3 .00 including P & P . 
Send remit tance to: S . Short . 20 Godwin 
W a y , B t o m h a m , Beds M K 4 3 BJH. 
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B B C P R E - S C H O O L 
4 programs making spelling & count ing 

f u n for 4 to 6 y w olds. 
Colour graphics and sound, 

M o d e l A and B versions. 
£3 .95 or S . A . E . for details. 

A R O S O F T . 136 B l a c k b u r n R d . 
C h o r l e y , L a n e s . P R 6 STL 1 2 8 / 4 

Battleships against Computer , s imultaneous 
display o l boards. ZX8T ( I 6 K I , £4 .25 , Dragon, 
£5 .50 . Cheques to R. S i m m o n d s , 2 A r g u s 
W a l k , Crawley R H 1 1 8 B Q . 

5 / 3 

SPECTRUM EPROM CARD 
(£19.50) 

Plugs into a Motherboard . 12 slot £16.951. 
Uses unused R O M space (14592-15615) 
and 2 5 1 6 / 2 7 1 6 (2K) and 2532 (4K I 
E P R O M S . T a p e Controller optional ext ia . 
( - £ 3 . 4 5 1 . 
M a n y possible uses including Special 
Char. Sets. M . ' C & B A S I C . 6116 I 2 K I 
R A M - A D A P T O R (£9.961 plugs Into 
R O M C A R D . E P R O M 31 (2K I (£9.961 
p r o g i a m m e d w i t h R E N U M B E R ( inc. 
G O T O . G O S U B , R E S T O R E , e t c . ) . 
S P R I T E Chars printed (torn any start 
position, any magnif icat ion, rotated & 
r e f l e c t e d . W O R D P R O C E S S O R for 
prepn. of T E X T w i t h justif ication. U O G 
Char. S e t s +• m a n y others. 
Also available Z X 8 1 E P R O M - R E A D C A R D 
(£8 751, E P R O M 1 (wi th B R E A K O U T , 
LIFE and T O O L K I T 1E8.25), 2716 E P R O M 
P R O G R A M M E R (£29.751. 2 5 U P .S . (for 
Programmer) IE6.50). P & P £1 ( U . K . 
only), £2 (overseas). 
S A E p l o n s e fo r o x t r a d e t a i l s . 

O R M E E L E C T R O N I C S 
2 B a r r i p p e r Rd . . C A M B O R N E . 

C o r n w a l l 
2 8 / 3 

A T O M 
'Demi Rider' mochino code, 6K + 2K -
sound. Ride your light cycle to v c t o r y 
over ihe computer or another combatant . 
Cassette £4.50. 
Cheques to: 

MOTA SOFTWARE 
P.O Box 68. Stevenage. Herts. 

' 1 8 / 4 

M & J SOFTWARE 
Oregon Companion Book £4.95 
Study the workings of BASIC 
with the disassembler. 
Discover 7 extra graphics 
modes. 
Take complete control of video 
memory mapping. 
Increase the processor speed 
(not a hardware mod). 
Append programs from tape. 
Incorporate useful routines 
from BASIC in your m/c progs. 
Add commands to BASIC. 
Dragon Implementation of Forth... £15 
This is a cassette based imple-
mentation and is fully docu-
mented. 
Forth Listings. £7 
6502, 8080/Z80, 6809, 6800, 
1802 in stock. 
Installation Manual £5 
Necessary for implementing 
FORTH and its editor. 
All prices inclusive of postage 
and packing. Cheques and POs 
made payable please to: 

M & J SOFTWARE 
34 Grays Close. Scholar Green. 

Stoke-on-Trent, ST7 3LU 
Tel: (0782) 517876 

68 .'4 

DEATH'S HEAD HOLE 
You' l l almost bolieve it 's true! 

It 's skill, courage and your growing 
experience that count in this unique 
adventure for the Oregon 3 2 and BBC 
M o d e l B. inspired by t h e real- l i fe 
challenges facing a cave rescue team. 
Literally' hours of exci tement - if you 
measure up . 

After this, any other adventure w l l just be 
a g a m e . 
Only £5 .45 by return o( post ( rom 

W O R D S A N D P I C T U R E S 
7 H a w t h o r n C r e s c e n t . 

B u r t o n o n - T r e n t 
4 / 3 

ORIC-1 O W N E R S Tanger ine created Oric 1 
n o w T U G creates the rest. A n independent 
Users G r o u p w i l h a solid reputat ion (or 
p r o g r e s s i v e s y s t e m s u p p o r t . M o n t h l y 
Newsletters, So f tware , Ha tdware , Reviews, 
Advice , and lots more . W e have a proven 
record of per formance o n Our system J o m 
T U G . You' l l like us, w e d o ' S e n d £ t . 0 0 + 
S . A . E . (A4 I for sample newsletter and details. 
Tangerine Users Group, 1 Mar lborough Drive. 
Wor te . A v o n . B S 2 2 0 D Q . 
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BBC (32K) SPECTRUM (48KI 

NEW R E L E A S E S 
I N V I S I B L E M A N - n o w for Spect rum! 
Also for B B C and V I C 2 0 £5-96. 
S T O R Y A - S B C onty - just like a story 
book, but y o u choose Ihe plot . Ages 7 -11 £6 95 
P U N C M A N - B B C only - he oobblos 
the full stops. Y o u put t h e m bockl £7 95 

R E A L E D U C A T I O N A L P R O G R A M S 
, S A E for d e t a i l s -

. L o w m o o r C o t t a g e ( Y C 4 I , 
T o n e d e l e . W e l l i n g t o n . 
S o m e r s e t T A 2 1 0 A L 
082 347 7117 U l 3 J 

Acorn A t o m 1 2 K - 1 2 K , P . S . U . p rogramme 
power toolkit R . O . M . , Sof tware , Books £150 
01-399 3203. 

147/4 

X S C O T S O F T X 

Q u a l i t y e d u c a t i o n a l s o f t w a r e f o r 
S P E C T R U M ( 1 6 K - 4 8 K ) & B B C 
[16K-32K1. 
TIME £7.50 
Teaches children to tell the t ime in easy 
steps suitable both h o m e and classroom 
hi-res colour graphics. 
T R A N S F O R M £7 .50 
C o m p r e h e n s i v e p r o g r a m m o inc ludes 
t r a n s l a t i o n , r e f l e c t i o n , r o t a t i o n o tc . 
D e m o n s t r a t i o n & r e m e d i a l rou t ines 
suitable h o m e & classroom sound & Hi 
res colour graphics. 
M U S I C £7 .50 
S imple & convenient aid to learning 
music in h o m e or classroom, onter any 
tune f rom music hear how- it should 
sound, vary tempo to m a k e fol low staff 
easy. 
D I S A S S E M B L E R £7 .50 ( B B C o n l y l 
S u p c : fast M . ' C toil colour, h e x d u m p . 
Ascii chatacters printed Neumonic listing, 

branch calculation, printer facility. 
3 FLEMING ROAD. 
BISHPTON. 
RENFREWSHIRE. P.A.7 5HW. 
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S p c c t n j m Programming. Learn Basic Pro-
gramming the easy w a y wi th our luHy 
structured cassette course. Let the computer 
teach youl 250K of programs ending w i t h a 
computer ised exam. Only £9 .95 , Barctaycard 
accepted. Sussex S o l t w a r e . Wal tsond House, 
Pevertsey Bay. Sussex. 

5 6 / 2 
BBC M i c r o A / B Users. Operate your o w n 
Teletext compat ib le in format ion service of up 
to 9 / 2 S o n line pages w i t h real-t ime date a n d 
c lock . Ideal for shops, o f f ices , publ ic 
institutions, oducat iorul establ ishments etc. 
The V iewtex t package comprises t w o inter 
active programs (or page creation and display, 
comprehensive user guide a n d demonstrat ion 
pages. Cheques, 'POs for £9 .95 or S A E for 
details to IT Swvicos . 27 Wator ford Park. 
Radstock. A v o n , B A 3 3 T S . 

4 5 / 3 
A T A R I Owners make back-up copies of your 
single boot tapes, with Cassclone £8 .00 onty. 
Pat Nevison. 162A High Road, S t roatham, 
London S W 1 6 , Despatched by return. 
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U P T O 3 0 % R O Y A L T I E S 
paid for high quality original software 

BBC, SPECTRUM, DRAGON 32, PET, 
RML380Z 

Games and Educational programs 

W A N T E D U R G E N T L Y 
SiLVERLIND LTD. 

1 5 6 N e w t o n R o a d , B u r t o n o n T r e n t , S t a f f s D E 1 5 0 T R 
1 0 9 / 4 

A T L A S T ! 
B B C M I C R O 

G R A P H I C S P A D 
F A N T A S T I C V A L U E ! 

A high quality, cartridge paper pad 
featuring Graphics, Teletext screens and 
user-defined celts. Plus easy reference 
c o m m a n d s sheet . Al l for a n incredible 
£2 .59 4 66p p & p . 

H e r m e s C o m p u t e r P r o d u c t * Dept Y C 3 
10 B a r l o w M o o r C l o s e , N o r d e n . 

R o c h d a l e . Lanes . O L 1 2 7 R N 
1 2 3 / 4 

V i c 20 unexpended games. Breakout, D e e p 
Space . S p a c e Chase, Rocket C o m m a n d , 
Subterranian, Maying, S i m o n Said, Defence . 
All e;ght for only £6.95. P S igsworth 16. 
A v e n u e Terrace, S larbeck . Harrogate. N 
Yorks 

9 4 / 4 

M A K E M O N E Y 
Out Of your hobby. W e urgently require 
quality original games and educational 
software. T o p rates paid for new and 
novel ideas. Wr i te to: 

S M T ( T r a d i n g ) 
4 B e n g a l i L a n e , G r e e n s N o r t o n . 
T o w c e s t e r . N ' h o n t s . N N 1 2 8 B E 
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B B C 
M O D E L B S O F T W A R E 

I N V A D E R S £ 5 95 
C A L A X I A N S £6 9 5 
C E N T I P E D E C6 9S 

F R E E P 4 P 
Cliques 4 
P O s to 
S R M 

4 8 h r s D E L I V E R Y 
S R M 
5 4 2 M a n c h e s t c i R d 
BuryLr t i i cs 6 L 9 9 P A 
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Dragon 32 Fruit M a c h i n e , and Spell ing Test . 
Both £2 .95 . Eladon S o f t w a i o . 32 Lansdowne 
Close, T iptree, Essex. COS 0 N T . 
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~ NAZCA SOFTWARE 
ZXB1 16K ZX Spectrum 16 +6K 

Supeftt f<y tfw ZX Pint* 
ProgrWte incl Word pr<K*MO'. 
CMMCM fetotor H*x-0tc 'D»c-h«i corv 

c*i ih* rrore 
to com® 
AH .n c W rrodubr t*.#u; E«y 
to *d*pt M> yow own r«*dt W* >&*-<)« 

J n(«M. E»Ch pt0Q?*m on c—»Tf C3$S *K. p.Erp com« Kr-̂h • umt mar>u«l jnd \ 
doew*n«nt»d Al 0>0**\ tO> Nl/il Sc/Tv.»r« MA; try f*»1 ciMa ftturn mMi 

S«nd i i * for by »•«u'n pent to 
NAZCA SOFTWARE 

42 A«hgiov* Ro*d, Goodm«yM 
EIMJL JQSfXO 

T»kp*>on«, 01 b» 1*86 10*/+ 
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Really hear your Spec t rum beep w i t h an 
amplif ier. In stylish black case to m a t c h 
Spec t rum, w i t h vo lume control. N o soldering, 
just plugs In. S e n d £7 .95 inc. P & P to: M . 
Snowbal l , 127 Tonbr idgo Road. Maidstone, 
Kent . 
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•FREE* 
4 page ieaflet on tape head az imuth 
a l ignment . . . if you order any product 
[ m i s a l i g n m e n t c a n c a u s e l o a d i n g 
problems I 
* T E S T C A S S E T T E to sei u p head 

a z i m u t h Er t a p e s p e e d , inc ludes 
instructions: m o n o or stereo £4 .90 . 

* H E A O DE M A G N E T I S E R . c a s s e t t e 
size, mains operated, removes residual 
magnet ism £4,7S, 

* Z X L O A D I N G A I D (or ZX8Q, Z X 8 1 or 
Z X S p e c t r u m . Removes guesswork 
adjusting volume, plugs b e t w e e n com-
puter & recorder. Red and Green LED's 
on — opt imum vo lume set. Red LED 
(only) o n volume too low; yel low 
LEO o n vo lume too high Includes 
instructions. S tandard (EAR & 9 V leads 
only via load ;ng aid) Z X 8 0 or Z X 8 ! 
£11 .95 ZX Spec t rum £12.20. De- luxe 
( E A R , M I C & 9 V leads + ^oad/save 
switch) Z X 8 0 or Z X 8 1 £16 .70 Z X 
S p e c t r u m £15.95; Push-but lon reset 
"K" cursor standard or de luxe £1 .50 

extra; Earphone "Voiceovers" standard 
or de- luxe £1 .60 extra 

* Proiect your computer w i th high quality 
washable D O S T COVER Z X 8 1 . Z X 
S p e c t r u m . O R I C 1, J u p i t e r A C E or 
N e w B r a i n €1.95; L Y N X . D R A G O N 
32. A T A R I 400 or 800. V I C 2 0 or 6 4 
£2.95; B B C A or B. C O L O U R G E N I E 
O R T E X A S T I 9 9 i 4 A £3.95, S H A R P 
M Z 8 0 A K £4.95; Available lor most 
other micros, monitors, disc drives & 
printers. 

* Flat r ibbon cable suits "other keyboard" 
to Z X 8 1 o r Z X S p o c t r u m inter-
connect ion (require 5 w a y & 8 w a y ) 
available any length m a x i m u m 19 w a y 
I p per 1 0 m m le.g. 100mm o l S w a y -
50p) . Z X 8 1 & Z X Spec t rum keyboard 
connectors 5 w a y 95p ea. : 8 w a y £1 .05 
ea. 

" L Y N X parallel expansion connector + 
push-but ton to reset computer £4 .95 . 

" Z X 8 1 (Icxiblo R A M pack connoctor 
solves wobble problems £14 95 . 

* A 3 size pad 100 Program Design Sheets 
suit a n y c o m p u t e r £7.95. A 3 size pad 
100 High Resolution Graphic Planning 
Sheets D R A G O N 32 £7.95. 

* O R I C 1 leads D I N to D I N or D I N to 
jacks £3.20; T E X A S T I 9 9 ' 4 A leads 
single £7 .20 twin £11; D R A G O N 32 
leads 5 pin D I N to D I N & jack or 3 jacks 
£3.20; B B C A or B leads 7 pin D I N to 
D I N & jack or to jacks C3.20 

• Books: " V I C P r o g r a m m e s ' £7.9S; " V I C 
Graphics ' £7 .95 ; " V I C R e v e a l e d " 
£10 96; " S p e c t r u m Graphics ' f 7 . 9 5 . 

* T Shirts £3 .50 Sweatshir ts £7 .50 Black 
w i t h Red " S i n c l a i r Z X 8 1 " or W h i t e 
w i t h Black " Z X S p e c t r u m " + 4 colour 
ra inbow. V e r y popular individually h a n d 
i i r .brushed mult" co loured designs 
Black T-shirts £4 .50 & Sweatshir ts 
£9 .00 " I ' M A M I C R O A D D I C T " wi th : 
h a n d s o n m i c r o , o r 
" M I C R O C O M P U T E R S T A K E Y O U 
I N T O A N O T H E R W O R L D " against 
space scene w i t h astronaut. Chest sizes 
available 2 4 " to 4 4 " . 

* Z X 8 1 K E Y B O A R D BLEEPER provides 
feedback. All 210 characters h!<wp in 
S L O W & F A S T . Fits inside - no 
so lder ing all c o n n e c t i o n s p l u g in 
Instructions included £10 .95 O N / O F F 
S w i t c h £1 .70 extra. 

P L E A S E S E N D S . A . E . F O R F U R T H E R 
D E T A I L S . A L L P R I C E S I N C L U D E P & P 
( U K o n l y ) . 
M A I L O R D E R W I T H P A Y M E N T & 
R E Q U I R E M E N T S C L E A R L Y 
S P E C I F I E D T O : D E P T . Y C 1 . 

F U L C R U M P R O D U C T S 
14 STEEP LANE, F I N D O N , 
W E S T S U S S E X BN14 0UF 
Tel: Findon (090 671) 2550 

146/4 

WANTED URGENTLY 
Arcade-type games programmes for Spectrum, 

Vic20, Oric, Dragon, BBC Micro and Lynx. 
We pay top royalties or buy your copyright for 
cash. National mail order and dealer sales ensure 

you get the best reward for your genius. 

Write or call into 
NORTHWISH LTD 

THE GROUND FLOOR, RALU BUILDINGS 
STANLEY STREET, MANCHESTER 

M3 5FD 
o r P h o n e 0 6 1 - 8 3 2 7 0 4 9 

We Pay cMgaA GGAU 
I M M E D I A T E DELIVERY • 

SPECTRUM 

S P E C T R U M R E N U M B E R / D E L E T E . M a c h i n e 
Code program which renumbers G O T O , 
G O S U B . R E S T O R E , LINE. L IST , R U N . Also 
Block Delete, selective delet ion ol R E M 
s t a t e m e n t s . P R I N T S M e m o r y ava i lab le . 
I 6 / 4 8 K £3 .95 f rom A W A. 5 0 Dundonald 
Road , Didsbury. Manchester 14S/4 

T h e Pirate. N o w you can m a k e back-up copies 
of any machine codo program. T h e only 
restriction is that there must be enough user 
R A M for both programs, though Pirate takes 
up little memory . Spec t rum cassette only 
£5 .50 ( rom A . J . R Heading. 38 Frogston 
R o a d , W e s t E d i n b u r g h EH 10 7 A J . A 
wor thwh i le investment . 

112 /4 

D A I / 4 8 K computer . 2 4 K - R O M . Hi Res colour 
graphic. Stereo Music Generat ion. Pascal. S. 
Chess, etc, £280. Horsham 6S832 

9 2 ' 4 

Z X 8 1 (16K) 
S P A C E S H U T T L E G A M E 

Fly your shutila f rom plar.ei l o planes, but 
m:nd h o w you go , a n d w a t c h your fuel, 
also includes 2 other games £4 .96 P & P . 

S I G M A S O F T W A R E . 
43 S E O G E F E N . B R A N D O N . S U F F O L K 

160 /4 

Dragon So f tware : Bunkers, defend your cities 
( rom death rays and aliens: Tank-bat t le , shoot 
over a mountain , destroy your opponent . 
Toge ther for £5 .95 plus 50p P & P . A l ton; 21 
Crossbanks, Shipley. W e s t Yorkshire B D 1 8 
3 R W . Lists. S A E . 

114 /4 
Z X 8 1 16K Sof tware , Vector M a t h s , Statistics, 
' A ' Level M a i h s £4 .50 each. English literature 1 
and 2 f 1 . 9 5 e a c h . Music f 1.95. S . A h m e d , 45 
E l m w o o d Road, Croydon CR0 2 S X . 89/4 

N O T I C E 
I, Mr T. Jevon admit that I 

have infringed the 
copyrights in Ultraviolet, 

Infrared and Nightflite and 
that 1 have now stopped 
trading in all software. 

1 4 0 / 4 

S p e c t r u m Defender, Gotaxians and M iss le 
C o m m a n d on one cassette featuring colour 
a n d sound. £5 to A . S h a w . 8 Y e a d o n Drive, 
S o u t h o w r a m , Hal i fax, W e s t Yorks. 

9 0 / 4 

IK ZX81 
M A Z E GUZZLER 
A t last a full feature IK version of the 
famous arcade g a m e . 

• S M O O T H , F A S T M A C H I N E C O D E 
• I N T E L L I G E N T M O N S T E R S 
• E N E R G Y P I L L S 
• O N S C R E E N S C O R I N G 
• S P E E D - U P A C T I O N 

On tape w i t h S U P E R B R E A K O U T ' £3 .50 
S E L E C S O F T W A R E 

37 C O U N C I L L O R L A N E 
C H E A D L E , C H E S H I R E 

061 428 7425 
148 /4 

BBC. D R A G O N 32 owners - lop quality 
computer covers, manufactured f rom g o o d 
looking. Curable vynide, in compiement ry 
colours. C h e q u e s / P . O s for £2.95 lo C . Ryan, 
27 Denison Road, Hazel Gove. Stockpor t , 
Cheshire. S < 7 6 H R . 

1 5 5 / 4 
2 X 8 1 , U S Distributor seeks to obtain Z X 8 1 
sof tware and related products for distribution 
in U S A Inquiries to W . Hett inger . 3 Laurel 
Ridge, Tolland. C T 06084, U S A . 

126 /4 
S p e c t r u m 16K/48K . the classic 'Battleships' 
a n d 'Escape From The Crypt", a n e w adven-
ture game, Full Graphics. Bo th games o n one 
cassette lor £6. R. A c t o n , 44 Beehive Lane, 
Basildon. Essex. 

1 8 / 3 
V 2 0 C O M C L U B V I C 2 0 Sof tware cfcib hire 
your tapes or cartr idges. C O M C L U B 
M e m b e r s h i p fee £9 .00 . Casset te £ 1 . 0 0 . 
Cartr idges C3.00. S e n d no m o n e y n o w . for 
membership form, order fo rm and free 
cata logue to: C O M C L U B . 24 A l ton Rd, 
Aylestorw, Leicester, 

1 5 7 / 4 

MICRO IQ 
BECOME AN EXPERT IN 

COMPUTER KNOWLEDGE 
9 PROGRAMS (OVER 100K) 

1,000 MULTI-CHOICE 
QUESTION/ ANSWERS. 

LEARN RARE POKES 
IMPROVE YOUR 
PROGRAMMING. 

M/CODE & BASIC 16/48K 
Hi-res. Colour Sound etc. 

£5.00 
Send Cheque/P.O. to: 

M.K. CIRCUITS 
36 St Ives Crescent 
Grimsby DN34 5SJ 

V i d e o Genie, 16K, S o u n d . Hitachi Moni tor , 
over 2 0 0 p rograms, ( include Galaxians. 
Scramble. Firebird, Bozork, Asteroids) . £350 
o . n . o . Tel: Lu ton 505180 evenings. 

1 3 1 / 4 

C O M P U N T A 
IS H E R E ! 

A serious p rogramme that is simple to 
use. 

Put your micro to w o r k doing w h a t it 's 
best at processing information. 

Using my C O M P U N T A Race selection 
programme, covering meet ings at 34 
Courses you should be backing winners 
fairly frequently. 

T h e n at (he end of the flat season, 
return the tape and 1 will send you a 
completely n e w C o m p u n t a Programme, 
up dated for the N . H . season. 

But that 's no l all, I also of fer this 
unbeatable guarantee - If at the e n d of 
the flat race season you are not 
comple:ely satisfied w i t h the per formance 
of the programme, return it for a refund of 
your money. 

S e n d just f 9 . 9 5 (inc. P & P 95pJ for 
Dragon. S p e c t r u m I48K), T a n d y Colour 
I32KI Machine . 

ROD CROOKES 
72 Lambert Road, Grimsby 

DN32 0NR 
1 5 0 / 4 

B B C A / B adventures: All types, all levels, 
f rom £3.50. S A E 3 0 Grasmead A v e n u e , Leigh-
on-Sea Essex. 

137 /4 

Chemistry Exams? N o problem w i t h A lchemy 
Sof tware . 6 programs each w i t h extensive 
notes covering formulae, calculations for 
0 / C S E for 2 X 8 1 and Spectrum, Send S A E for 
details. 7 8 T w e e n d y k e s Road, Hull. 142/4 

W e a r e s e e k i n g g o o d q u a l i t y , o r i g i n a l , 
d e b u g g e d g a m e s , u t i l i t y , b u s i n e s s & 
e d u c a t i o n a l p r o g r a m m e s f o r t h e Z X 8 1 
( I K 16K) & S p e c t r u m (16K-48K) . 

W e a r e o f f e r i n g a n a t t r a c t i v e 
r e m u n e r a t i o n p a c k a g e f o r t h e r i g h t 
p r o g r a m m e s . 

W r i t e t o u s a t : 

D i a l G r o v e L t d 
10a J a m e s S t r e o t , 

C o v e n t G o r d o n , L o n d o n W C 2 

Y o u w i l l b e p l e a s a n t l y s u r p r i s e d b y 
o u r a p p r o a c h . 

1 4 9 / 4 

Spec -Copy back u p copies all Spec t rum 
p r o g r a m s / m a c h i n e code. £3 .95 for cassette 
M i k e L a m b . 5 Pottordale Dr ive , Little 
W e i g h t o n , Humberside. 

156/4 
Bored w i t h your present software? T h e n swap 
w i t h our fast, reliable service, send S . A . E . to 
25 Hi l lman Close, Bracebricfge Heath , Lincoln. 

1 3 8 / 4 

Atom + BBC 
Software wanted 

excellent royalties paid. 

Send an S.A.E. to: 
243 S u t t o n R o a d , 

M a n s f i e l d , N G 1 8 5 H R 
14 1/4 

M Z 8 0 K / A H o r s e r a c e Ana lys is . W i n n e r s 
galore. Cassette £6.76 Other Sharp program 
f r o m £3. Detai ls: Paragon " M o o r s i d e " 
Wood lands . W i m b o r n e , Dorset . 

1 4 3 / 4 

A T O M P R O G R A M 
A I D S 

£15.95 each Unci VAT) 
T W O D I L B O A R D 

Enables t w o E P R O M S to be switch-
selected. Plugs into IC24 o n the A T O M 
via ribbon cable. 

U T I L I T Y O N E 
A machine-code mont io i for the A T O M . 
I n c l u d e s ; D i s a s s e m b l e r . T r a n s f e r 
m e m o r y . Registers. Fill m e m o r y . Prom-
programmer routine. 

BETER ELECTRONICS 
( D a p t Y C ) 

58 M I L L R O A D A V E N U E 
A N G M E R 1 N G V I L L A G E 

S U S S E X B N 1 6 4 H S 
T E L : 09062 72833 1 3 5 / 4 

tuAtiiwii »»c Moori/s n inc 'CW 
7 4 7 F L I G H T S I M U L A T O R 

Knbu wrwUHIrt ncJkdM MXh M 
^ J M ' ' . 1 *ND I V W 4 1H« U4M 

• , la *v> to £T>juC* th* Î MI 
V I W , tfipiiY w Mtn t&n&Jt* Th**4r«2l >•* 54 Ml*-

*•* vo^ cc*** wt»* trweR*. 
tfwv*. Dt*M.*tC o In* in*. Um fiv*Kli kiJ inou4M opierw in Kjn M.»̂ rr or 'mtfam UrôQ ?> "A IM 
klUlWn. not JWI t/V.I* " < Cwvlf 
Apr, ©J. 

CMMU D « I W M VAI KMM: 
DAC.C lwiow res 

UWntrKvlltM Hlnc.^. 
QTI WNJ » H 

e> ® ® @ @ 
C D C D C D C 3 

0000 
0 0 0 0 

, t . , 0 0 0 0 

SOFTWARE SAVACENTRE 
48 paga C O L O U R guide of over 500 items 
o! S o f w v a r e / H a r d w a r e (or Atar i , D r a g o n 
Spect rum. V I C 2 0 & 64 all at Discount 
Prices. S e n d £1 n o w ( refunded o n 1st 
order) to: - 6 B r o o k o A v e , W e s t 
B o l d o n T y n e e n d W e a r . NE3S 9ES. 153/4 
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W e e k e n d c o u r s e s in Sinclair Basic, starting February 
1983. 15 hours of instruction from a qualified lecturer, 
Friday even ing to S u n d a y even ing . 
Luxurious 3-star Worces tersh ire Hotel , all r o o m s with 
bath and other facilities. 
£ 5 5 . 0 0 inclusive. 

G A I N S B O R O U G H H O U S E H O T E L 
B e w d l e y Hil l , K i d d e r m i n s t e r 

(0562) 754041 , n 

ZX81 - Cassette O n e — Fruit M a c h i n e . Hold . 
N u d g e . Gamble . Respin, plus Pontoon — 
C a s s e t t e T w o -- M a z e A d v e n t u r e , 
A m b u l a n c e , A m b u s h — Cassotic Three -
H a n g m a n , Caverns, Hi-Lo, Lunar Lander — 
£3 .95 each. Morsof t , 3 9 D o w n i n g Drive, 
M o r p e t h N E 6 I 2 Y 8 . 

1 6 7 / 4 

Z X 80/ 81 C A S S E T T E 
I N T E R F A C E 

C a v s e t t e * t h a t w o r e p r e v i o u s l y 
u n l o a d a b l e c a n n o w b e l o a d e d . S i m -
plrfy y o u r 7 X 3 0 ' 81 p r o g r a m k M d i n g 
• v t h y o u r I n t e r f a c e U n i t . Our Z X i In te r -
f a c e U r u t p l u g s n e a t l y b e t w e e n i n e 
r e c o r d e r a n d t h e 2 X 8 0 / 8 1 , I t f i l ters 
a n d s h a p e s t h e s i g n a l f r o m t h o r e c o r -
d e r a n d o u t p u t s e c l e a n , c o n s t a n t 
l eve l s igna ' t o t h e Z X S O ' 8 1 . I t l u t a n 
i n p u t leve l i n d i c a t o r , 7 X P o w e r o n l e d 
a n d a p r o t e c t e d Z X R e s e t B u t t o n . 
C o n n e c t u p e n d ra ise t h e R e c o r d e r 
o u t p u t unt i l t h e l e d l a m p l ights , t h e n 
' L o a d ' a s n o r m a l . 

A d d i t i o o a l y , m u c h fas ter ' s a v i n g ' a n d 
' l o a d i n g ' is poss ib le , u s i n g a s h o r t 
m a c h i n o c o d e p r o g r a m . 

R n c e £17 .OOP 
i n c l u d i n g V A T e n d o o t t e g e . 

If o u r Z X : I n t e r f a c e U n i t d o e s n o t s im-
p l i fy y o u r p r o g r a m l o « f c n g , p lease 
r e t u r n it t o u s fo r a r e f u n d , w i t h i n 14 
d a y s o f p u r c h a s e . 1 5 8 / 4 

J E L V A L E L T O 
1 0 4 M a r s h a l s w i c k L a n e . 
S t A l b a n s . H e r t s 
T e l S I A l b a n s ( 0 7 2 7 ) 6 9 4 3 7 

48K S p e c t r u m . T w o quality machine code 
programs, Reversi a n d Fruit M a c h i n e . £4 .95 . 
J . Reale, 23 Trowbr idge W a y , Kenton, 
Newcast le N E 3 3 T E . 

1 7 0 / 4 
C U B A . T h e revolutionary w o r d g a m e for t w o 
players. 16K 2 X 8 1 . Cassette £4 f rom R. P. 
W i l s o n , 3 H o m e c r a f t Road , London S E 2 6 
5 0 N . 

1 6 4 / 4 
Z X 8 1 16K G a m e s , Scramble . Lander. Zap, 
Rescue £ 2 . 5 0 Richard Potter , 6 W a r r e n Ridge. 
Frant , Kent . 

1 6 6 / 4 
Z X 8 1 owners . M a z e of Hilarious Horrors; O n e 
to four players groat party g a m e for the kids. 
Includes free g a m e , £ 3 . 5 0 Coll inson, 8 8 
Sancro l t Rood, Derby. 

171 /4 
48K S p e c t r u m Screen Editor/ W o r d Processor. 
P o w e r f u l s e a r c h fac i l i t y , essent ia l fo r 
rrucrodrive users. £3 .95 . B P Mills 54 Petters 
Road. Ashtcad , Surrey. 

1 7 2 / 4 
A T A R I H O M E C O M P U T E R C L U B : G o o d 
s o f t w a r e / h a r d w a r e a t g o o d discounts. 101) 
647 1713 (af ter 5 p m ) . 

1 7 4 / 4 
Pigeons 100 Compet i tors , Winners , S a v e 48K 
S p e c t r u m £ 3 . A l a n Kirk, 13 Carey Park, Truro. 
Cornwal l . 

1 7 3 / 4 
X E R U S — Vic 2 0 (unexpandedl ; creative n e w 
fast act ion chal lenge, g raduated skill levels, u p 
( 0 8 0 independent ly mov ing aggressors, 
extensive c o l o u r / s o u n d use. b i t -mapped h igh 
resolution, machine code, excellent quality, 
c a s s e t t e £ 7 . 8 5 , E lec t ron ic Le isure , 11 
S h e r w o o d Close. Christchurch. Dorset B H 2 3 
200. 

1 6 3 / 4 

BROKEN YOUR TV/ 
COMPUTER JOYSTICK? 

reprintsi 
If you are interested in a particular article/special 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Michael Rogers on 01-661 3457 or 
complete and return the form below. 

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article/advert, 

headed featured in this 

journal on pages issue dated 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel No 

Inside your joystick handle 
is a w h i t e plastic insert. 
(The main cause of fai lure.! 
Stronger insert replacement 
n o w avai lable . Supp l i ed 
w i th full f i tt ing instructions 
a l lowing you to be back in 
act ion in seconds. 

Sond £ 2 . 5 0 / p a i r 
inc. p f t p to: t Y C I 

C o m p u t e r S u p p l i e s . 
146 C h u r c h R o a d . 

B o s t o n . 
L ines . PE21 O J X 

1 0 / 3 

Z X 8 I , leads, manual . 16K a n d DK'Tron ics 
keyboard plus m u c h sof tware . Bargain £110 
o . n . o . P h o n e 01 9 0 6 2849 . 

175 /4 
M Z - 8 0 A A P P E N D £3. Business, games , utility 
programs - cata logue S A E : D C S 38 S o u t h 
Parade. Bramhall . S tockpor t . 

1 6 8 / 4 
C B M 4016 a n d C 2 N including C B M manuals 
a n d books £ 4 0 0 o .n .o . Hunder ford (0488) 
84233 evenings. 

1 6 5 / 4 
O R I C S o f t w a r e : W E B U Y . S e n d cassette (300 
B d l plus notes, for considerat ion. Nickelectr ic, 
8 Old P o u n d Close, Lytchet t Matravers , 
Dorset B H 1 6 6 B W . 

1 6 1 / 4 
M Z 8 0 K Dragon C r o w n 48K graphic adventure 
w i th M / C - squash, M / C A r c a d e favourite. 
B o t h for £5 .00 . Squiiretsoft . 3 3 W i l t o n Road, 
Edinburgh EH16 . 

M U S I C S O F T 
B B C M I C R O 32K A / B 

5 music g a m e s of m e m o r y a n d dexteri ty. 
Mult icolour graphics. Fun for 5 year olds 
ye; frustrat ing for graduates. Variable 
speeds and scale levels. Cassette a n d 
Instructions £ 3 . 5 0 

Cheques to Musicsof t 
12 FallowfieW. Ampthi l t . Beds 

3 6 / 1 

D R A G O N 32 A N D S H A R P M Z 8 0 K 
S O F T W A R E 

Games Packs -£6 50 each 
G a m e s Pack 1 - Bowl ing . U F O , M u n c h e r . 
Micropoly , Mas te rmind . 
Games Pack 2 — Race-chase, D e p t h 
C h a r g e . M o t o r Cross. Glor ious 12th, 
C a n y o n Bomber . 
G a m e s Pack 3 — Tank Batt le, React ion 
T i m e . Blind M a t e . O n e M a n a n d His D o g . 
Life. 
G a m e Pack 4 Poker, Pontoon, Roulet te , 
Othello, S tock Broker. 
(Sharp only) 
Adventure Games 
Devils Tr iangle Sail to Bermuda but 
beware o l the Bermuda Trianglel - £5 .00 . 
Earth Rescue - Search the Galaxy for a rare 
mineral needed for Earths survival - £ 5 . 0 0 
King of the Valley — Try to control a 
k i n g d o m and its people — £3.00. 
Dosort Patrol — Find your w a y across a 
desert but b e w a r e of its inhibitants1 

£4.00. 
educational 
M a t h s Tutor A sot of p r o g r a m m e s 
designed to teach m a t h s to c h t d r c n f rom 
3 - 1 0 yre. - £6 .00 . 
W o r d Quiz — Find the h idden w o r d s in a 
jumble of letters - £3 .00. 
S e n d c h e q u e / P O or S A E for details t o 

A b a c u s S o f t w a r e 
2 0 R h o s l e i g h A v e . 

S h a r p i e s P a r k 
B o l t o n B L 1 6 P P . 

B B C M O D E L B 
Q U A L I T Y S O F T W A R E 

- K E E N P R I C E S 
D O M G R I D 
Unravel the mystery pat tern of dominoes 
created by the computer fa n e w problem 
every t ime) . 
Deccpbvely thought-provoking. 
W O R O G R 1 D 
T h e computer hides your w o r d s In the 
w o r d square — then your opponent has 
to seek thorn out o n tine (no printer 
required!. 
S e n s i b l e , f a m l y g a m e s w i t h e d u c a t i o n a l 
value. £3 .96 line) the pair. 
S A E for list of these a n d other programs. 

Strawberry Software 
78a Sunderton Lane 

Clanfield PORTSMOUTH 
P08 ONT V*'3 

APPOINTMENTS 
PROGRAMMERS 
WANTED 

IJK Sof tware Ltd., a leading name in BBC 
Micro software, are expanding their range to 
include software for Micros such as the OR IC 1 
and L Y N X . 
We pay top royalties or outright purchase for 
software, so don't just sit there - if you have 
written a programme for the BBC Micro, 
ORIC 1 or LYNX, and you want to be part of 
one of Britain's leading software houses, then 
send you program to us right away for appraisal 
in the strictest confidence. 
Obviously, machine code arcade games will be 
the biggest money earners, but every program 
will be considered on its merits. 
Our extensive nationwide advertising, together 
with national and international mail order 
system, dealer networks and distributors will 
ensure you get the best possible reward for 
your ingenuity. Send to 

The Software Manager 
IJK Software Ltd. 

9 K I N G S T R E E T , B L A C K P O O L , L A N C A S H I R E . 
T E L : 0 2 5 3 2 1 5 5 5 1 V A 
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APPOINTMENTS 
Lt. l*^ • • 

r • • ' . 

CAN FILL 
THIS 

SPACE ? 

^ • • • P J S O F T W A R E P R O G R A M 
< ^ f W R I T E R S 

If you can fill this space with one of your own 
programs written on one of the following models: 
SPECTRUM ZX8I, VIC 20. DRAGON, ATARI, BBC and 

J any other makes of home computer, and wish to work 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ with one of Great Br itain's most progressive companies 

then ring David Heelas, for an early discussion 
U n i t 2, S h i r e H i l l I n d Est , S a f f r o n W a l d e n , E s s e x C B 1 1 3 A Q 
T e l : (0799) 2 2 3 5 9 / 2 6 3 5 0 (24 hrs) 

1 2 4 / 4 

21 6 YOUR COMPUTER, MAY 1 983 



APPOINTMENTS 
fl 

WANTED 
PROGRAMMERS 

Right N o w ! T I T A N are looking f o r y o u n g d y n a m i c and enthus ias t ic f ree lance p rog rammers 
t o e n h a n c e the i r a l ready establ ished range of arcade qual i ty s o f t w a r e f o r m o s t t ypes of 
h o m e c o m p u t e r sys t ems (e.g. S p e c t r u m , Vic, Atari , Oric) . 

If y o u feel t h a t y o u f i t these r equ i r emen t s and have a s o u n d knowledge of mach ine 
language then waste no more t i m e ; wr i te in t he s tr ictest c o n f i d e n c e t o T i tan Programs 
Deve lopmen t Dept . , T h e C o m p u t e r Palace, 4 6 Marke t Place, C h i p p e n h a m , Wiltshire, 
S N 1 5 3 H U . 
What was o n c e a h o b b y could be t h e s ta r t of a career t h a t could change y o u r l ife! 

mm CLASSIFIED 
ORDER EQRM 

Classified Rates 
Linage: 30p per w o r d (Min 15 words) -
p r e p a y a b l e 
Linage advertisers should complete tho form 
provided in BLOCK CAPITALS Phonenumber 
coons <ss 2 words, Name and address to be 
paid for if used m advertisement. Bo* Number 
if required is £3.00 extra 

Display - rates per see (Mm 2sec) 
One Insertion £7,00 
Three insertions £6.70 
Si* Insertions : £6.50 
Twelvelrwertlons £6.00 
Otspiay advertisers should provide separate 
copy and preferably reserve space 0 / phone 
fOl-SS! 330®. 
Method o< Payment 
C h e q u e s e t c . s h o u l d b e m a d e p a y a b l e 
to Business Press International Ltd, and 
crossed. I enclose herewith 
c h e q u e - P O for 

P l e a s e d e b i t m y A c c e s s ' V i s o B a r c l a y 
C a r d A m e r i c a n E x p r e s s D i n e r s C l u b Int 
a s b e l o w 

Please insert the following advertisement In Your Computer Classified Section 

LINAGE LINAGE 

£4.50 

£6.00 
£7.50 
£9.00 
£10.50 
£12.00 
£13.50 
£15.00 

WW 

No. of Insertions requiredQjBox No. required YES/NO 
N A M E tPiease include initials!. 

ADDRESS 

Post to: 
Cut out the order form and return 
together w i t h your remittance to: 
Classified Department, Your Computer , 
R o o m H211, Quadrant House, T h e 
Quadrant , Sut ton. Surrey S M 2 5 A S . 
( 0 1 ) 6 6 1 3038 

Payment by credit card please state address card is registered 
Daytimetel.no 

THIS FORM SHOULD BE RETURNED BY MAY 3 FOR JUNE ISSUE PUBLICATION 

Company Registered Number: 1515371EnglandI Registered Office: Quadrant House, The Quadrant, Sutton, Surrey SMI 5AS. 
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pectre Z X 81 
16 K 

SPECTRUM 
48 K 

S E R I O U S A P P L I C A T I O N P R O G R A M M E S 

E L E C T R O N I C S £ 5.95 
Ever b u i l t a d i g i t a l e l e c t r o n i c c i r c u i t chat d i d n ' t work? Nov t h i s h igh ly 
c r a p r s h e n t l v a des ign progranne enab le* you t o d rav a c i r c u i t d l a g r a i on tn» 
s c r e e n . u*ing *t*ndard e x p o n e n t s , i nc lud ing r r a n s U t o r s , l o g i c g a t e s , d i a c a , 
t r l a c t , e h y r l s t o r * e t c e t c . (}? d e f i n e d aycbola j r c u s e d ! , Theae aay ba 
r o t a t e d on sc reen if r e q u i r e d . Once complete t h e computer w i l l a c t i v a t e the 
c i r c u i t t o d i s p l a y the v o l t a g e l e v e l * t h roughou t . Your c i r c u i t nay be 
d e - a c t i v a t e d , modi f i ed and r e a c t i v a t e d . saved on t ap* f o r f u t u r e ja r and 
copied t o the p r i n t e r . An i n v a l u a b l e a id to the d e s i g n e r of d i g i t a l e l e c t r o n i c 
c i r c u i t s , e i t h e r hobby i s t or p r o f e s s i o n a l . t h i s p r o g r a m ? can cope wi th 
c i r c u i t s f r e e the a m p l e s t t o a s c r e e n f u l Of dens ly packed In t e r connec t ed 
Coapenent* • 

N U M E R I C £5.95 
A n u l t l - f u n c t l o n o a t h s t e o l k i t p r o g r a m * . 
It w i l l a , Solve anv equa t ion t o r a t i n g l e unknown. 
A i v j l t t - f u n c t i o n o a t h s t o o l k i t 

b . P l o t the" graph of any f u n c t i o n - you aay expand o r c o n t r a c t the 
axes and a l t e r the l n c r c n o n t t In o rder to o b t a i n the bea t 
r e p r e s e n t a t i o n of your f u n c t i o n , 

e . Solve * i a u l t * n e o u t and q u a d r a t i c e q u a t i o n s . 
d . Solve r i g h t angle t r i a n g l e s -
e . Kind a r l t h a e t l c M a n and s t anda rd d e v i a t i o n f o r a l i s t of r.-jxhers. 

I t w i l l do -.he aarae fo r tva l i s t s p lus f i n d i n g t h e c o e f f i c i e n t 
of c o r r e l a t i o n between then . Graphs can be produced f o r your da t a 
a g a i n s t the t h ree Standard Devia t ion curve*. 

All d i s p l a y * can be copied t o the p r i n t e r if r e q u i r e d . 

ELECTRONICS r e q u i r e * Che DK Tronic* L'OG board to rur. on a ZXol but ope ra t e* 
on a n o m a ! S p c c t r u a . These supe rb proKrarae* a r e e x t r e n e l v u*er f r i e n d l y , 
cose wi th coaprehen*ive i n s t r u c t i o n * jnd o f f e r f a c i l i t i e s too n u u r o j s t o 
cover in t h i s adve r t i s t - t c n t . Except iona l va lue f o r noney. 

P l ea se a t a i e computer typei 
Cheques payable t o : 

2 MULL CLOSE 
OAKLEY 
BASINGSTOKE 
HANTS 

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

E X C L U S I V E T O G R E E N W E L D 
A range of programmes wri t ten by teachers and currently in use in a middle school 
<8-l3yrs> A'i cassettes include comprehensive documentat ion and teachers notes. 
Exercises are user-friendly, very robust w i t h an inputs checked, end include machine 
code routines. 
12 titles aro available for these computers: 
Z X 8 I I16K); Z X S P E C T R U M (16K1: S B C 'A ' or B \ Al l tapes for any machine are £4.96 
each inclusive. Sot of 12 £45.00 
I M A S T E R M I N D . Try to find a 3 to 7 digit number the computer has selected <n less 
than 10 at tempts. 
2. BAR C H A R T S . Enter information o n X & y axis, and see a bar graph drawn of your 
results 
3. O X O A N A G R A M S . Noughts and crosses game that requires the pupil to solve a n 
anagram to gain a ' 0 ' or 'X ' . 
4. H A N G M A N . Traditional g a m e wi th 10 categories and 10 words in each category. 
Different words - categories can oas<V be entered. 
5. SPELL I N V A D E R S . Shoot at the corroct letter in the alphabet to sp«s the word 
shown on the screen for a f e w seconds, lose an ' invader' oach time a wrong letter is 
selected! 
6 . R E A C T I O N T E S T . T o promote keyboard familiarity give practice In reading docimal 
numbers. 
7. D E P T H C H A R G E Practice in the use of ordered triple I X , Y , Z1 coordinates in 3 D. 
Also covers the points of the compass. 
8 . Z IGOL. practice in the use of ordered pair I X . Y ) coordinates in 2 D . 
9 . G U I L L O T I N E . French version of hangman, but your head drops into a basket if you 
foil to f ind the wordl 
10. O X O A D D I T I O N Er S U B T R A C T I O N . Noughts and crosses game where the pupil 
solves an addition or subtraction sum to gain a 'X ' or ' 0 ' . 
I I O X O M U L T I P L I C A T I O N b D I V I S I O N As above but using t imes end divide. 
12. BEETLE A D D . To get the various parts of the beetle, simple addtion sums must be 
solved. 
Large range of games, utility and educational programs at our shop in Southampton , 
and also in Salisbury at Electronics Wor ld , D e w s Rd, Salisbury. 
A list is available fo ' each make of computer , which contains details of sof tware and 
books 
B L A N K T A P E S 
High quality C I S tapes in library case SOp. 1 0 + 45P oach 
W e stock a large range of electronic components; our 60 page A 4 w o catalogue 
contains discount vouchers and costs 75p. (Sent free to schools, colleges etc! Discount 
up to 5 0 % available to bulk buyers. 
T R A D E E N O U I R E S we lcome for either sof tware or components. 
T E R M S : Cash wi th Order please. Most goods sent by return of post. Official Orders f rom 
Schools etc we lcome min imum invoice value £10.00. 

443P M i l l b r o o k Road S o u t h a m p t o n S 0 1 0 H X 

A + F Software 106 
Aardvark 166 
Abacus 47 
A c o r n Compute rs 16/17 
Acorn Periphoriess 170 
ACS Software 110 
Afdec 113,186 
Agf Hardware 141 
Amba 193 
Amersham Software 110 
Anirog 104 
Artie Computing 123 
Audio Computers inside back cover 
Auto Ram 113 
Automata D 69 
o 
Bamby Software 112 
Beaumont Sumer Camp 192 
Bee Bug 33 
Bug Bear 191 
Bipak 182 
Bibi Magnetics 46 
Bridge Software 139 
Bugbyte f 22/23 

C P Software 26 
CTech 195.208 
Calpac 66 
Campbell Systems 113 
Canbridge Micro 84 
Camell Software 90.185 
Cascade Software 187 
Century Publishing 109 
Chromasonic Electronics 194 
CJE Micro Computers 68 
Commodore 96/97 
Compro Sys 174 
Computer Addons 205 
Computer Rentals 163 
Computers For All 4/5 
Crystal Computing 
n 

37 
u 
DA Computers 86 
Display Electronics 57 
DJ1 Software 193 
OK Tronics 12/13144/145 
Dobsoft 90 
Doctor Soft 174 
Downsway 52 
Dragonndata 196/197 
Durrel Systems 206 

E 
Ecce Production 139 
Econotech 190 
Elephant Software 69 
Elfin Software 209 
Eltoc 138 
Enterprises 33 
Epson 201 
Everyday Electronics 187 
F 
Fernleaf 60 
Foilkade 190 
Fox Electronics 209 
Fuller Micro 202 
Furlong Products 174 

G 
Gemini Marketing 92/93 
Gemini Software 138 
Gilsoft 192 
Granada Publishing 98 
Grundy 128/129 

H 
Hewson Consultants 36/37 
Hi Soft 68 
Hi Tech 166 
H/H Software 142 

i 
Imagine Software 
Imagine Software 
impact Software 
interceptor Micros 
Interface 
IPC Exhibitions 
J 

J K Greye 
J Morrison Micros 
JRS Software 
Jupiter Cantab 

K 
Kayde 
Kemp Ltd 
Kepston Micros 
Kuma 

L 
Laserbug 
Leisure Mail 
Level 9 

back cover 
72''73/74/75/76/77 

171 
204 
166 

10/11 

ao 

Linsac 133 
Llamsoft 221 
Logical Education Software 90 
M 
Malva 80 
Ma plin Electronics 64.117 
MC Associates 190 
Melbourne House 172 
Melbourne House 136 
Memotecth 198/199 
Micro Aids 143 
Micro Deal 169 
Micro Management 14/15 
Micro Mana 69 
Micro Mart 187 
Micro Stak 130 
Micro Ware Leicester 114 
Micromart 160 
Microstyle 61 
Midwich 18 
Micro Deal 41 
Micro Game Simulations 40 
Mikrogen 187 
MST Consultants 188 
Myrmidone 66 

N 
National ZX80 Club 82 
Newnes Technology 66 
Newstech 44 
Northwish Inside front cover 
Neptune Computer 130 

O 
Oaklcaf 84 
Oric P roduc ts 24/25 
Oxford Computing Publishing 80 

139 P 
32 60 Phipps Associates 32 

27 Picturesque/Addictive Games 46 27 
Practical Electronics 182 
Print + Plotter 180 

200 Pro Software 139 
206 Program Direct 203 

46.150 Program Power 34 
192 PSS 148/149 

PV Micro Computer Centre 112 

133 Q 
56 Quark Data 112 
68 Quicksitva 19.20/21 

R 
RD Labs 
Redditch Computers 
Richard Shepperd 
S 
S W Winter 
Salamander Software 
Severn Software 
Silica Shop 
Silversoft 
Sinclair Research 
Sir Computers 
Simon Software 
Softex 
Software Express 
Software Farm 
Spectrum Software 
Stone Chip 
Sunshine Products 
Superior Software 
Swanley Electronics 

T 
Tangerine Computers 
Tansoft 
Tasman 
The Dragon Dungeon 
Timedata 
Tomorrows World 
Transform 
Twickenham Computer Centre 
U UTS 
V 
V i H Computers Servicc 
Vectis 
Venn Software 
Video Software 
Vision Store 
Viking Software 
W 
W H Smith 
William Stuart Systems 
Wireless World 
Workforce 
V 
Yewacre 
Z 
Zxasa 
Zygon Products 

207 
86 
52 

177 
154 
85 
9 

124/125 
94/95 

86 
84 

146/147 
126/127 

191 
155/156/157/158 

8, 184 
164 
192 
60 

189 
88 

151 
160 
186 
207 
138 
40 

110 

191 
208 
182 
188 

100, 130 
160 

6/7 
134 
186 
40 

118 

56 
134 
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Op iE INTEGRAL EXPANSION 
y^YSTEM FOR VIC 20 

i l H H H H f l ^ H 
THE 
SRC 16 
The first 
cartridge to 
consider for your 
VIC 20 

It's a direct replacement for the Commodore 16K RAM cartridge but it's no ordinary cartridge 
I t It has space for the 4 0 column ROM or a programmer's toolkit ROM 
• It has space for a cartridge slot, accepting any Commodore cartridge 

f • It has space for an extra 16K bytes of RAM, making a total of 37iK (28159 bytes free for basic, 8192 bytes for machine code or 
game simulation) 

• It's part of a complete system including motherboard, Eprom programmer, 16 bit second processor, etc. and is available at many 
computer stores and in most European countries 

0 It's designed, manufactured and fully guaranteed for 6 months by: 

SOLIDISK TECHNOLOGY LIMITED 
COMPUTERS PERIPHERALS MICROPROCESSOR DEDICATED SYSTEMS 
T d : ( 0 7 0 2 ) 6 1 8 1 4 4 : 6 1 3 0 8 1 T r a d e N a m e : A U D I O C O M P U T E R S 

8 7 B o u r n e m o u t h P a r k R o a d S o u t h e n d o n S e n E » c x S S 2 5JJ E n g l a n d 

IF YOU'VE ALREADY GOT A SINCLAIR RAM PACK, 
IS NOT LOST! I 

Bie Fix-A-Ram offer is for you. 
S T O P T H E R A M P A C K 

W O B B L I N G 

. - , £ 0 . 5 0 

'rogram crashes on the ZX81 are only too well known, but one of the most 
| common reasons is 'wobbling'. 
The Sinclair Ram Pack is attached to the computer by a small contact area, as 
shown in figure 1. 
We have designed what is much needed: a plastic sleeve, which is sandwiched 
discreetly between the Ram Pack and the computer, called the FIX-A-RAM (see 
% 2). 
RESULT: a perfect match and stability. 

IF YOU'RE LOOKING FOR A 16K RAM PACK, 

Fig. 1 

THE MOST PRACTICAL 
SYSTEM FROM: 

M I I I 
C m a m 

• It's a direct replacement for the Sinclair Ram Pack, but it's no ordinary Ram Pack! 
• It has space for a ROM, either for games or more serious applications such as electronic 

spreadsheet etc. . . . 
• It has space for the X ROM CARD 
• It has space for a keyboard sounder 
• It doesn't wobble! 
Available from Solidisk Technology Ltd. at the above address. 

The 
Special 
Ram pack 
is for you! 

ONLY. 



& 

Imogine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside 12 3PN. Telenhone: 051 -236 0407 
, W C 
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