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^ ^ ^ 
MONSTER ft 
MUNCHER 

Ghosts energizers 
and a secret escape 

Any Game Just 
INCLUDES V.A.T. AND 1 st CLASS POST AND PACKING 

action 

£5.50 

ANY FAULT, YOUR GAME 
WILL BE REPLACED 
COMPLETELY FREE 

SPECTRUM GAMES 
FREEPOST Manchester M3 8BB 
SAME DAY CREDIT CARD SALFS 
061-832 9143 f?4 hours} 
DEALER ENQUIRIES INVITED 

POST COUPON NOW TO 
SPECTRUM GAMES 
FREEPOST MANCHESTER M3 8BB 
PLEASE RUSH ME A COPY OF 

ZX8I 
(16k) 

VIC 20 
(Any Memory) 

ZX SPECTRUM 
(16k or 48k] 

Monster Muncher • • • 
Galaxy Invaders • • • 
Missile Attack • • • 

• SPECIAL OFFER THIS M O N T H - SAVE O N TWO 11 
SAVE £2.00 O N ANY 2 GAMES - PAY O N L Y E9 .0C 

I enclose a cheque/P.O. for £ 

or please debit my Access Card. Expiry 

N O • • • • • • • • • • • • • • • • 

NAME... 

Address 

m F R E E P O S T - N O STA3SP NECESSARY 



litX 

28 EDITORIAL AND YOUR LETTERS: 28 days that shook the Spectrum now shake 
Oric; breaking into schizophrenia; and our cynical view of advertising claims. 

30 NEWS: £100 colour computer from Creativision; Texas £75 16-bit micro; losing a job 
and winning a place in our Top 20; Firth's first BBC Forth; Tomy's £160 Grandstand. 

33 
37 

NEWS EXTRA U.S.A.: New micros galore. Intellivision gets brighter while a new age 
dawns for Mattel with Aquarius — the only £130 colour micro with plug-in Flintstones. 

C O M P U T E R CLUB: Simon Beesley — our man in the bearskin and snow-shoes 
discovers a lost tribe of Nascom owners alive and well and living in the West Midlands. 

38 
40 
44 

FIRST BYTES: If you have not passed Go with your brand-new micro go straight to 
First Bytes to collect an introduction to microcomputing andperhaps win £15 of software. 

O R I C V. S P E C T R U M : T H E SHOOT-OUT: Sinclair was bang on target with the 
Spectrum last year but will the town be big enough for both now Oric is here? 

£150 COLOUR P R I N T E R : Kathleen Peel reviews Tandy's CGP-115 four-colour 
printer which will plug into any computer with an RS-232 or Centronics interface. 

50 B B C S O F T W A R E SURVEY: Blast your way out of the arcades with Rocket Raid or 
just calm down and admire the economy of a word processor on a chip. 

54 M O Z A R T LIVES: Not only the first program to bring Wolfgang Amadeus back to life 
but also a hardware add-on which can make your Spectrum sound less like a damp squib. 

64 
68 
70 

DRAGON M A G G O T S : Percy's performing Maggots will have them writhing in the 
aisles in this brilliantly simple game of lightning reflexes for the Dragon 32. 

ACE FOR GAMES: F O R T H PAC-MAN: Forth is not just for high-speed calculations 
as Ralph Hilton shows with this arcade game for the Jupiter Ace. 

INCREDIBLE SHRINKING C O M P U T E R S : John Dawson sums up 35 years of 
computer technology — from making noises in troughs of mercury, to silicon chips. 

75 ZX-81 MACHINE-CODE EDITOR: Trevor Hill presents a user-friendly yet truly 
comprehensive monitor for the Sinclair ZX-81. 

81 VIC-20 POLYPHONIC BOOGIE: Adam Macielinski squeezes a honky-tonk piano 
complete with graphics into the 3.5K of an unexpanded Vic. 

84 
90 
97 

S P E C T R U M W O R D P R O C E S S O R : A complete machine-code word processor for the 
Spectrum by Stuart Nicholls which even lets you create your own type founts. 

B B C M O N I T O R : Space is of the essence in the BBC and Richard Harris has managed to 
fit a commcrcial-qualhy monitor into just 2K including a full disassembler. 

B B C ASSEMBLER: The BBC Micro has the advantage of a built-in assembler but few 
people know how to lake full advantage of it. Chris Melville advises. 

100 LANGUAGE LEARNING ON T H E ZX-81 AND DRAGON: The Brains show 
how you can use a micro to help you with French — or even Welsh — homework. 

107 A T O M E R R O R : When your desk-top Dalck starts screaming "Error" at you do not 
panic — just change the error messages to something more helpful. 

111 BASIC DICTIONARY: Tony Edwards takes us from Proc to Tab as he ncars the 
end of his marathon voyage through the Basic lexicon. 

113 R E S P O N S E F R A M E : Tim Hartnell tells you how you can differentiate 16K from 
48K Spectrums, gives scrolling tips and tells you how to deal with large ginger cats. 

115 FINGERTIPS: P O C K E T C O M P U T E R S AND CALCULATORS: David 
Pringle with another selection of programs to fit your pocket. 

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

139 C O M P E T I T I O N C O R N E R : Another exploding puzzle - Telepathic Dangers: a 
winner for the Oric competition and the result of the Star Stone teaser. 

WIN A LYNX Just comp'ete the crossword and think of a slogan to win this 
48K colo- • computer — card between pages 26 and 27. 
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The ZX-PANDA is aptly named. 
Not only is it an excellent 16K RAM PACK for the ZX81, but it is 
uniquely expandable at any time to 32K by the addition of an 
expansion module! 

The ZX-PftNDA is contoured 
to fit perfectly on your ZX81. 
No wobble. No whit touts! 

So you can start with 1 6 K . . . and grow bigger later! 
ZX-PANDA gives you everything you need from a professionally 
produced RAM PACK:-

Full 16384 bytes of extra Random Access Memory. 
Expandable further to 32K by simple 'plug-in' module. 
Custom made case contoured to fit snugly on your ZX81. 
Power-on LED. 
No additional power supply needed. 
Compatible with most expansion systems. 
Designed and built in Britain. 
Fully tested and guaranteed for 1 year. 

ZX-PANDA is the RAM Pack to choose for your ZX81 expansion, 
because, when you want to grow bigger than 1 6 K . . . it couldn't be 
simpler! 

The ZX-PANDA 16K 
Expandable RAM Pack 
is available through the 
following retailers; 

Available in the U.K. at: 
Greens at Debenhams (all branches). 
Wigfalls (all branches). 
Artie Computing (Hull). Microware (Leicester). 
Data-Assette (London). RAM Electronics (fleet). 
Afdec Electronics (Basingstoke). Buffer Micro Shop (Streatham). 
Fox Electronics (Basingstoke), and other local dealers. 

STONECHIP ELECTRONICS 

ZX PANDA 
16K EXPANDABLE RAM. 

For Isftho iitfomttoB, pluu mitt to SEONECHIP ELECTRONICS, T»» Brook laduslrijl EsUte. Dwlttoo'i U r t 
WdtnJut, Hum. WejAw: f025J] 318760 



THE PROGRAM THATS LEAPS 
AHEAD OF THE REST. 

THE MOST FANTASTIC 
ACTION GAME FOR 
THE BBC MICRO! 
FAST ARCADE PLAY! 
MODE 2 COLOUR GRAPHICS 
AT ITS BEST! 
FIVE TUNES! 
INCREDIBLY ADDICTIVE! 

AVAILABLE NOW 
AT YOUR SOFTWARE 
FOR ALL DEALER 

ONIYE8.95 

SEE IT NOW AT YOUR NEAREST SOFTWARE FOR ALL OEALER! 
A B 4 C COMPUTERS FAREHAM COMPUTER CENTRE 

i t B<ocksto« Road 56 High Street 
SI Austen Fareham. Hants 
Cornwall PL25 30W Tel. 0329 239191 
Te:: 0726 64463 GAMES WORKSHOP 

BLADEN COMPUTER SYSTEMS 1 Sailing Road 
22 Glynne Street Hammersmith, London W 6 
Fa m worth. Solton Tei: 0 1 - 7 4 1 3 4 4 5 
Lanes BL4 DY GAMES WORKSHOP 
Te! 0204 794226 162 Marsden Way 

BYTEWARE LTO. Arndaie Centre 
Unit 25 Vanchesler 
Handyside Arcade Tel: 0 6 1 - 8 3 2 6 8 6 3 
Newcastle On Tyne GAMES WORKSHOP 
Tei 0632617111 Unit 37 

CARLTON COMPUTERS LTD Birmingham Shopping Centre 
4 Swanstons Read Birmingham B2 
Gt Yarmouth Tel: 021 -632 480* 
Norlolk N R 3 0 3 N 0 GAMES WORKSHOP 
Te!. 0493 58698 95 The Moor. Shetieid 

COMPUTERS FOR ALL Tel -0742 750114 
72 North Slreet MANSFIELD COMPUTERS & ELEC 
Romford, Essex 79 Rasclille Gate Ma nsheld 
Tel 070S 752862 Sons. NG18 2J8 

COMPUTER PLUS Tel - 0 6 2 3 3 1 2 0 2 
47 0ueensRoad MICROSTYLE 
Watlorc 29 Belvedere 
Hens W 0 1 2 L H Lsnsdown Road, Baih 
Tel 0923 33927 Tel: 0225 319705 

ESSEX COMPUTER CENTRE LTD. RAM ELECTRONICS 
150 Moulsham Street i06F iee i Road 
Chelmsford. Esse* Fleet, Hants, GU138PA 
Tel 0 2 4 5 3 5 8 7 0 2 / 8 7 9 6 9 Tel 02514 5858 

AOS ELECTRICAL LTD. 
157-161 Kingston float) 
Portsmouth 
Hants P02 7EF 
Tel: 0705 812476 

R.M .K. ELECTRONICS LTO. 
Hinton House, Slation Road 
Hew Mition 
Hants, 8 H 2 3 6 H Z 
Tel: 0425 616110 

STORKROSELTD. 
44 Shfoiofl Street 
London NW1 
Te;: 01-256 0409 

SUPERIOR SYSTEMS LTO. 
178 West Street 
Shetiieid 
Soulh Yorkshire, S i 4ET 
Tel 0742 755005 

TECHNOMAT1CLTO 
17 Burnley Road 
Loixlon N'WtD 
Tel. 01-450 1500 

WATFORD ELECTRONICS 
3 3 - 3 5 Cardiff Road 
watiwd 
Herts W D i BED 
Tel: 0923 4 0588 

Distributor lor Holland, 
Befgium SLuxemDourg: 

AACKOSOFT 
Posibus 3111 
2301 DC Leiden 
Tel 01880 11446 

SOFTWARE 
FOR ALL 

"Programs for the people" 
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tATARI OWNERS!!! 
T h e P O W E R o f t h e g r i d 

i s w i t h Y O U ! 

N o w a v a i l a b l e f o r -

A T A R I 4 0 0 / 8 0 0 -

1 6 / 3 2 / 4 8 K 

GR/DRUNNER 
P l a y t h e b e s t s e l l i n g 

V I C / C O M M O D O R E 6 4 

g a m e o n y o u r A T A R I . 

D i s c o v e r o n e o f t h e 

F A S T E S T , M E A N E S T 

a n d m o s t c o m p u I s i v e 

S H O O T - E M - U P g a m e s 

e v e r d e v i s e d ! 

1 0 0 % A r c a d e q u a l i t y 

m a c h i n e c o d e - s u p p l i e d @ | 

o n A U T O B O O T T A P E 

C A S S E T T E - g u a r a n t e e d E l 

t o w e a r y o u r j o y s t i c k s o u t ! E ] 
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* LLAMASOFT* 
(DESIGNER — JEFF MINTER) 

VIC 20 
ABDUCTOR I J I ^ V I J 
A classic new space game! ZAP the swirling ai-en hordes before they ram you and 
abduct your humaiwkJs1 Survive the assault lor long enough and you'll get an extra stage on 
£Our spaceship with double firepower' Awesome unexpended Vic Action. £6.00 + 50p 

GRIDRUNNER E H Q j 
Finally, true arcade qua'ity on the unexpended VICI Shoot down the segmented DR01DS 
Invading the grid. Beware o( the pods and 2appors! The awsome speed, sound and 
graphics gives you the best blast avar'abie lor unexpended V>c £6.00 - SOp P&P. 
ANDES ATTACK (8K) • J l4YJ J 
Your spacecraft must attack the descending al ens and frustrate their evil intent. Fly your 
Ramjet tighter over the Andes mountain range and protect your llamas from kidnap by 
hostile UFOS. Features 5 Kinds o) UFO. controls include up. down, reverse, fire, thrust and 
smart bomb. Entirety m machine code. Requires 8K expansion and joystick, £8.00 + SOp 
P&P. 
TRAXX M,C (8K + EXPANSION) J 
This is VIC 20 cross breed between she now famed Packman' and the game Quix . All in 
machine code, last and fun with joystick controls, uses Hi-Res colour graphics. 8K or larger 
expansion needed Only £6.00 - 50p P&P complete with Instructions. 

THE VERY FIRST COMMODORE 64 GAMES 
ATTACK OF THE MUTANT CAMELS 
Ptanet earth needs you! Hostile aliens have used genetic engineering 
from normally harmless beasts mto 90 toot high, neutronium shielded.laser-spitting death 
camels'! Can you fly your tiny, manoeuvrable fighter over the mountainous landscape to 
weaken and destroy the camels before they nvade the human stronghold! You must 
withstand withering laser lire and alien UFOs. Game action stretches over 10 screen 
lengths and features superb scrolling, scanner. 1/2 player aclions and unbelievable 
animation! Play this game and you'll never bo able to visit a zoo again without getting an 
itchy trigger linger' Awesome rrvc action! £8.50 + 50p P&P. 
ROX-64 
Box is a challenging game involving the dotence of your lunar baso trom a deadly meteor 
Shower. Rox-64 incudes amazing sprite graphics displays and spacy sound effects, and an 
awesomo 'mothorsfnp' display if you win the game. Top 10 scores are tabled along with their 
names This program shows just what can be acfileved using only Commo<Joro-64 basic. 
Study the listing and learn how to use sprites and sound on this outstanding machine. 
£4.95 + SOp P&P. 
GRIDRUNNER 64 J 
The No. 1 bestgamo lor the Vic has been improved for your COMMODORE 64! Ghdrunner 
is a smash hit in the USA. Now experience tne itghinmq-tast challenge oi the gnu on the w . 
Features 31 skill levels and excellent sound and graphics. Sore tracer finger froo with every 
game1 £8.50 + SOp P&P. 

J = JOYSTICK CONTROL 

SPECTRUM 
GRAPHICS CREATOR (16K) 
Not just another character editor! Allows you to dolino not only the 21 user ;e" e 
characters. Also allows you to change Ihe entire 96 character ASCII set. Creates BY^ES 
files ready for you to load into your own programs. Includes advanced Reflect. 1 n, e-. F » j 
commands etc. Complete w;ih full documentation. Bin the SIN statement and use G -.=," -is 
Creator with its easy on-screen cursor editing. £2.95 + SOp P I P . 
BOMBER (16K) 
Yes. a lull leature version Of the popular game BMi', supplied tor Ihe 16K or 48K Spect:»m 
For only £2.95 + 50p P&P. 
HEADBANGER (48K) 
Colourful now game starring Chico the neadbanger who you must guide to nches through 
an increasing shower oi heavy metal. Gain bonuses for headoangsng but be sure to lake an 
aspinn when the pam gets too much! Basic + m c to speed up action. Great graphics, nice 
animation. Will even o w e Wii:iam Stuart system's voce synthesiser to produce speech 
output. Can you attain the grade ot 'Rocker Class One' or will you be "Barry Manilow Class 
5"? Start headbang ng to-oay and find out. £4.95 NEW. 
SUPERDEFLEX (48K) 
Bounce Sid', the space invader, around the screen into the power pods. Keeping away of 
course from the devil who chases you around the screen. Steer with your Defiex shields, but 
bowaro tho mines or you may bo buried alive' Superb graphics and fantastic sound on the 
48K Spectrum only. Only £4.95 on cassette + 50p P&P. 

ATARI 400-800 
TURBOFLEX 
Superb ultra-fast and totally new ban game. Uses ATARI'S unique features to tho luii. 
Incorporates superb colour sound effects and uses PiayorMiss'ie graphics Tables top 10 
scores along w,th Scorer's name. £6.00 50p P&P. 
GRAPHICS CHARACTER CREATOR 
Now you can define your own custom character sets, or ea t existing sets ResuHs are fully 
displayed on screen in modes 0, l . 2. Special features include reflect, invert, save character 
sets etc. Supplied on cassette with data sheet only £8.00 + SOp P&P. 

ZX81 
CENTIPEDE (16K) 
the ORIGINAL game from the ORIGINAL author. 
This ts Ihe identical program to tnat being sold by 
other companies tor th-ee times our pnee. The 
game has received ecstatic reviews in the comput-
ing press. Program has 30 speed levels and ever 
increasing Ccntipgdc hordes. Tables top 10 
scores and names. Why wart to pay moro? Only 
£1.95 + SOp P&P. 

Please add SOp P&P with alt orders 

LLAMASOFT 
SOFTWARE 

Dept. YC 
49 Mount Pleasant, 
Tadley. Hants 
RG26 6BN. 
Tel: 07356 4478 
Trade enquiries 
welcome 
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100 FREE PROGRAMS 
FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 

ATARI 8oo ̂  
I 1 9 7 8 H 1 9 7 9 H - - \ 

'-v • . 1 '.>x- v - o 
• .> E i j . CCi 

ATARI PRICES REDUCED 
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 will become the U.K.'s most popular per-
sonal computer 3nd have therefore set up the Silica 
Atari Users Club This club already has a 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 utility 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 
with 16K £199 
ATARI 400 
with 32K £248 
ATARI 800 
with 16K £449 

400/800 SOFTWARE & 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 (C35) 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: 
ACCESSORIES Cablet ClWIHi 
Ofektun Joysticks Le Stick • JoylKk Mlie Supplies Peddkl 
AOVENTUKt INT Scott Adimi Uy So 1 Adventurelnd No 2 P.raie Adv Mo 3 Mmion Imp No 4 Voodoo Can NO b The count No 6 Strange OdV NO 7 Mystery Fun No 8 PyrartirdofD NO 9 Choi! Tow No 10 Sav 111 and t No 11 So.' Ill jnd 7 No 12 Golckn Vo» ArjKWomi Oell«(«xii Galactic Empire Galactic Jradrr lunar Lander 

Mountain ŜOO: H #j-ju J 
Slat Flit* Sunday GOV 
A U T O M A T E D 
SIMULATION Crush Crumbre Onp OateitOnei Of Ryn Oragoni Eva Invasion Orion Fleicue ai H gel RicMhel Sla> iVMi.or Temple Of ApUm UCW' Rcac"ei Aoi 
BOOKS Ba»c Rel Manual Compute Alar. OOS Compute Bk Atari Compute Mag*r<ne 0e Rf Atari 
OOS Lut DOS? Vanual Miic Atari Booki Op System Lifting Wiley Manual 

BUSINESS Calculator Catabete KWugtffll Cecrnon Maker Giapfi it Invoicing Libr arran 
Vorl ft Loan Awl Nominal LfrdSrr Payroll 
Perioral Fin! Mgml Purchase Ledger Saiei Ledger SllMKI 1-S:ock Control Telelmk t V.i>catc 
Weekly Planner Aord Procrunr 
CRYSTALWARE Beneath tug Pyram F antaivland 2041 Galactic Quest HOUH Of Ulher Sandi Ot Mari Waterloo World War III 

PYHAOOMf AlpTia F '.f r Chompelo Crvitali Forest Firt Intruder Alert Monarch Moonprobe Moving Mala Mommoei Jigtaw ftingi of The Emp Space Trli Space Trap Stud Pokfr T)«if Blockade 
EDUCATION 
f'omAPX Aureate Atlas of Canada Cubby Molai Elementary Biology Frogmaiter Hickory Ditkorv tnit Comptg Dem Lemonade Letterman 

Malhi-TacToe Metric & Prob SoM 
Mutic TermiWotatn Vji til Computer My F.rit Alphabet Number Blast Poiycaic 
Prevdenu Of U S. Quit Master Sfarwara 
SM'IO DO Graphics Three ft Math Sys Video Math Flaih Word maker 
EDUCATION 
Item ATABll Conv French Conv German Cony Italian Cony Spanish Energy Caar European C ft Capj Hangman invit To Prog 1/2/3 Kingdom 
MuliC Compostr 

Scam States ft Capitals Touch Typing 
EMI SOFTWARE British Heritage Cribbage/Dommoes Dam European Scene J*J n<korv Oickotv Humply Oumpty Jumbo Jet Lander Snooker & Billiards Submarine Commdr Super Cubes & T.u Tournament Pool 
ESTEftTAINMEtt; 
(fWAFX Al«en Egg Anthill Altank Avalanche 
Babel Btaekiack Caimo Block Sutler Block Fm Bumper Poo' 

Caitie Orturen Checker King Chines* Purrle Codtcracker Comedv Diskette Oice Poker Oog Dj/r Domination Dowsh.il Eastern Front Galahad ft Holy Gtl G rapt1 iCt-'Sound JavO Jukebox Lookafead Memory Mil{k Mrdat Touch Mmolfc-r OulliA.'HffwItri Preschcol Games Pro BoAling 
Pushover RabOou RMrtl If Salmon Run MI Landing S>t*j1 Seven Card Stud 

Sieuv Adventure Solitaire Space Chase Space Trek Suiier-s Patau Tact Trek Terry 
svnardi Gold svirarcli Rtvtivy 
ENTEH T AINME N*T 
llw AJAfll AitrrOKh 
Basketball Blackjack Centipede Chen Enteriernment Kit V.is lie Command Pac Wan Space Invaders Star Raiders Super Breakout Video Easel 
ON LINE SYSTEMS 
Crotafire Frogger 

Jawbreaker Mitl -on Asteroid UculLauact Threshold Ulysses'Golden Fl Wirard & Princefl 
fEflieniBAti Centronics Printers Ditk Or i'>v Eptom Printers Prograrn Recorder RS232 Interface Thermal Printer ISK Mfmorv HAM 32K Memory RAM 
PIRSONAt. INT frgm APX Adv MuliC System Banne* Generator Blackjack Tutor Going To Tne Oogs Keyboard Organ Morie Code Tutor Personal F tnets Prg Player Piano Sketchpad 

PROGRAMMING AIDS 'rom Atari Altempler Editor Oiembler (APXI Microsoft Bavc Pawai (APXI 
Pilot (Consumer) 
Pildi (Educaiorl Programming Kit 
SANTA CRUZ Gel* I ofArimatron Bobl Bunnell display trill 
Grapeiici Machine K.dj I ft 2 Horrjontal Scro i-ng 'Aaite' Memory Map Mini Word Proteuor Page Flipping Player Miinte Gr Player Piano Sounds 
Vertical Scrolling 
SILICA CLUB Ova' SOOprofremt »rna frx ileiaJe 

FOR FREE BROCHURES -TEL: 01-3011111 t\' V« Vu^rl, t'C It, 1*1 tr- 'tr-ft {/ # •^••ke'-v 
<t*i'>'«Qi X)i "11 ;'4fr •« »:»-.•-•» -.v >»-.«• . - « 

<»a0 «<> W •**•* IT* »> M Mi W • ••» Of CMA*&« l«i-w?»'vVJ« «>$ J*J fP̂ U 
• VM OfCtK *t tm * IM * W *r#f* tm*4*r' »*l C • *> 
• VOM* • »-v n •» . . BJT»1U ih Tl, 'K<<« <KiKH»' H «4<1 O* '«• M O* » 
• fM! | i: HASGI SICOV;» HASi: • .. t >>•*< UaOm - .» 1 . frU^a , ,/fl • rITiPftiCf ) ŷ k̂tt I«*l*«k J w»v* If, M'l • H(lM..,; •* » ••• It t,4 

SILICA SHOP LIMITED 
Dept. YC02S3. 1 4 Tho Mews. Hatherley Road. Sidcup, 

Kent DA14 4DX,Telephone 01301 1111 or 01-303 1111^ 

'Ijlll 

'III" ' 
•'lllllfll' Mil MUHHllll "Ml 

•mil 

'•imit I /JP, 
'Til 

•fiiitnlr -'i 'IMIlrfl' 
ni iii Ir1 

FREE LITERATURE 
I j m mteiesied in purchasing an Atari 400/800 computer and 
would tiko- lo receive copies of your brochures and tr i t reports 
as wet! as your price list covering all of the available Hardware 
and Software: 

II • Name 

Address 

Postcode 
YC0283 -- Your Computer — February 1963 
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At Mem 
we realise the poten 

MEMOPAK 16K For those jusi setting 
out on the road to real computing, this pack 
transforms the ZX81 from a toy 10 a powerful 
computer. Data storage,extended progranunins 
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 
inclusive of VAT 

MEMOPAK Centronics l /F 
The BASIC commands LPRINT. L U S T and 
COPY arc used to print on any CENTRONICS 
type printer. All ASCII characters art generated 
and translation takes 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 Memotech 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 
wcll-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) Memories are cumulative e.g. 16K and 32K can be added 

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 to 
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 or 
pocket money budgeting. If your bank manager wants to see a 
cash flow, then a single print instruction to the Centronics I/F 
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 

How it all fits together 
^ P l e r o o p a h ~ 

Y o u can sec f r o m the d iagrams how va r ious 
M c m o t c c h / S i n c l a i r un i t s can be c o m b i n e d . 
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otech, 
tial of your ZX81 

MEMOCALC The screen display behaves 
a$ a "window' on a large sheet of paper on 
which a table of numbers is laid out. The 
maximum si2e of the table is determined by the 
memory capacity, and with a MEMOPAK 64K 
a tabk of up to 7000 numbers with up to 250 
rows or 99 columns can be specified. Each 
location in the table can be either a number 
which is keyed in or a formula which generates 
a number 
£29.90 inc VAT 

KEYBOARD BUFFER PAK 
The Buffer Pak performs a "housekeeping" 
function for the Ktyboaid, interfacing directly 
with the port at ihs back of your 2X81. 

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. 

nenoiEcn 

To: Memotech Limited, Witney, Oxon, 0X8 6BX 
Tel: Witney 2977, Telex 83372 Memtec G 

Please send me the following Memotech products: 
Please add £2.00 
per item to cover 
post and packing 

I enclose a cheque/P.O. for 
or please debit my Access/Barclaycard account number 

Signature .Date 

Name and Address. 

YOUR COMPUTER, MARCH 1983 1 7 



Hewson Consultants 
We proudly announce our 1983 range of 
SPECTRUM CASSETTES 

NIGHTFLITE 16 and 48K FLIGHT SIMULATOR 
NIGHTFLITE puts you at the controls of a 
light aircraft flying at night. You can: . 
Climb, descend, take off, ALT 
Land, bank left or right, h D G -
Navigate between beacons, p l 
Raise/lowertheflaps, q r 
Raise/lower the undercarriage, vs i 
Adjust engine rpm, WIND-
Raise/lowerthe nose varying amounts. qme . 
Runway lights appear on approach. ADF -
5 modes including Autopilot. ILS 
Written by a qualified light aircraft pilot. VOR 

artificial horizon 
altitudein ft 
heading in compass degrees 
flaps up/down 
gear up/down 
vertical speed indicator 
wind direction/velocity 
distance measure equipment 
automatic direction finder 
instrument landing system 
VHF omni directional range 

£5.95 ourrunaway bestseller 

Available through W H SMITHS and many independent micro-computer shops 

COMING SOON : - AIR TRAFFIC CONTROL-Putsyou in command at Heathrow Airport £5.95 

4 £5.95 
All action game 

£5.95 
Are you 
fast enough? • 

MAZE CHASE 
16 and48K 
4 or 8 Mazes, Highest score to date, 
4 independent guardians, 3 lives. 
Full colour. Fast machine code action. 

SPECVADERS ISK 
Defeat each squadron of Beeple Zaps 
and another appears only closer. 
Cyrian mothership with ejecting Zeetle 
Baps. 

5 levels of play from Orions snails pace 
to close your eyes and hope. 
Real time scoring. 3 lives. Pan galactic 
gargle blaster for highest score. 
Descending asteriods. 

BACKGAMMON isk 
8 Levels of play from novice to expert. 
Full colour display of tables and dice. 
Gamble on a single game or a series, double or 
quits. All the features of the ancient game. 

4 £5.95 
A real chal lenge 

£5.95 K. 
Another f irst y 

COUNTRIES 
OF THE WORLD 
16 and 48K on one cassette 
Countries of the world is an 
educational package designed to give 
an appreciation of the location of all the 
main countriesand some information 
about them. 
16K version displays a world map. 

shows the position of each country and 
names its capital. 
48K version; all the above plus prints 
the population, size, currency, and 
main languages of each country, and 
statistics on largest and smallest 
countries etc. 
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Hewson Consultants SPECTRUM BOOKS 
40 BEST MACHINE CODE ROUTINES 
FOR THE ZX SPECTRUM 

atVIHKIWI TOR 

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 memory is organised. 
• How program lines are stored. 
• How to use the stack, the display, the 

attribute files. 
• How to call ROM routines-where they are 

and what they do. 
• The structure of Z80 code - plus a valuable 

glossary. 

£5.95 
Section B: 40 routines including, 
• 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. 

This book teaches the beginner all he needs to 
know in a simple, easy-to-learn form and its an 
invaluable reference work for the expert too! 

20 BEST PROGRAMS FOR THE ZX SPECTRUM £5.95 

•JMSMSNVCWOH 

Available through Computer Bookshops 
and WHSMITH. 

By Andre wHewson 
Program titles include: 
MachineCodeEditor-Write, modify, extend 
and load machine code using this all-basic 
program. No need to use an Assembler when 
you have this program. 
Index File - Learn about fixed length records, 
save numeric and string information, add to, 
sort, modify, delete and print your records. 
Ideal as a computer based filing system. 
Duckshoot- Learn howto manipulate the 

attributes file andhave 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 later to build a detailed display to save on 
cassette. 
Spiromania - A program to stretch your artistic 
talants, imagination and ingenuity. Draws a 
limitless variety of curves and spirals. 
Plus: FOOTBALL, DIGITISER, DIARY and many 
more. ZX81 

BEST SELLERS 
^ \ WNHTi ^ 

PILOT 16K(ZX8i) £5.95 
Fly your own aircraft. 
Instruments: 
Artificial Horizon, 
Automatic Direction Finder, 
Instrument Landing System. 
Readouts: 
RPM, Flaps, Heading etc. 

PUCKMAN 16K(ZX8|) £5.95 
HINTS & TIPS FOR 
THEZX81 £3.95 
Passing data between programmes. 
Calling subroutines from cassette. 
Machine code programmes. 
Bits, bytes, addresses and hexodecimal plus 
much more. 

3 Mazes. 
Highest score to date. 
4 Independent guardians. 
Magic strawberrifes. 

RETAILERS 
We are continually on the look out for new 
outlets, if you are interested in stocking 
the items advertised here, write to us for 
ourtrade rates. 

URGENT 
We require high quality Spectrum and 
Dragon software. Good royalties paid. 
Send your samples today for fast 
evaluation. 

THE PROGRAMS 
The programs advertised here are 
available from computer bookshops with 
a software stand, and many independent 
micro-computer shops. 

ORDER FORM 

Quantity 

MaVe choques/PO's payable to 
Hewson Consultants 

Product 

YC3 

Cost 

Name 
{Block Capitols Please! 

Address 

Total 

Signed 
My Access/Barclaycard No. is 

Post to: HEWSON CONSULTANTS, 60A St Mary's Street, Wallingford, Oxon 0X10 0EL. 
I Tel (0491) 36307. 
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INTEREST̂  
FREE 

CREDIT 
.NOW! ON-> and D r a g o n 

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

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: Atari 400 48K. 
Cash price £299. Credit terms: £29.90 down, then £29.90 
per month for nine months. Total £299. Credit quotations 
on request. This offer subject to approval which can take up 
to 48 hours (APR = 0%). 

THE NEW COMMODORE 64 
The incredible new computer from Commodore comes 

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

(AF56L) Only £339.00 

DRAGON 32 

The amazing new Brit ish computer 
w i t h a ful l-travel standard keyboard, 
a 16-bit microprocessor, 32K RAM 
fitted (expandable to 64K and later to 
256KM), 9 colours, hi-res graphics 
and Microsoft extended colour 
BASIC (the very best BASIC to learn 
with), ft can be used w i th virtually 
any ordinary cassette recorder, it has 
a printer interface (Centronics-type), 
joysticks are available and it's in-
credible value for money 
( A F 5 7 M ) O n l y £ 1 9 9 . 5 0 . 

Lots of new Dragon so f tware 
available. 

THE AMAZING ATARI COMPUTERS 
4 Consoles Available: 
Atari 400, 1 6K RAM (AF36P) £249.95 
Atari 400, 48K RAM (AF37S) £299 .00 
Atari 800, 16K RAM (AF02C) £399 .00 
Atari 800, 48K RAM (AF55K) £440 .00 

* AM above wi th BASIC & handbooks 
Carriage free, delivery next day 
by Datapost 

Other h a r d w a r e 
Cassette Recorder 
Disk Drive 
T h e r m a l Printer 
Epson M X 8 0 T Mk III 
Epson M X 8 0 F / T Mk III 
Printer Interface for 4 0 0 
Printer Interface for 8 0 0 
Interface M o d u l e 
Versawr i ter 
16K R A M Module 
4 8 K R A M Modu le for 4 0 0 ( A F 4 4 X ) 
4 8 K Upgrade for 4 0 0 (AF45Y) 
Floppy Disk ( Y X 8 7 U ) 
Le Stick (AC45Y) 
Joystick Controllers (Pair) ( A C 3 7 S ) 
Paddle Control lers (Pair) ( A C 3 0 H ) 

(AF28F) £ 5 0 , 0 0 
( A F 0 6 G ) £ 2 9 9 . 9 5 
(AF04E) £ 2 6 5 . 0 0 
(AF38R) £ 3 9 9 . 9 S 
(AF40T) £ 4 4 7 . 3 5 
( A F 4 1 U ) £ 5 9 . 9 5 
(AF42V) £ 5 9 . 9 5 
( A F 2 9 G ) £ 1 3 5 . 0 0 
( A F 4 3 W ) £ 1 9 9 . 9 5 
(AF08J ) £ 5 5 . 0 0 

£ 9 9 9 5 
£ 7 5 0 0 

£ 2 . 5 0 
£ 2 4 9 5 
£ 1 3 9 5 
£ 1 3 . 9 5 

Q ATARI 

( l l " 

I 
(3(!W tv){39 IDS} SB PB ff* (13 <T\ W t t W i ^ L-,tzJ f 5 tO£B EDI s1 G5 SR tt 
a t < S G ? G O Qi rats ci) K K t i f f i raw ra 
C S 3 uJ G K 3 GJ £3 G»J 83 ffl ffl ( = 3 

"safe 

For lull dstells ask for our hardware leaflet (XH54JI SAE appreciated 

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB 
An independent users* group Four issues ol the club magotine for only £3 00! Address your subscription to Ron 
issue t of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and 
games programs and lots more Issue 2 featured a tutorial on player/missile graphics, an article about graphics on computers, a 
selection ol members' contributions to the program library and much more. 

THE FINEST SELECTION OF ATARI SOFTWARE 
t»Kh VoufMJI Programs 

Ffhth 
C«*>«r»lPOnjl Gcrnvafl 
Cor < vj: o" •> Spvttlft 
CPOWWtrOnjI luNjr 1'sc--^ Scales a Capitals Eufo Coumti A Cae4o*s 

• '~y. 713 Programs* 
M> F rst Ajô a&ci 
iOVn Progrjmtt-ihfl 

To Programming 1 
lnv«J1i0n ro Prcgfirrrt.1-̂  J 
K u W To Programing 3 

o* Aft.ma!c-
• O'agrw* 
• D 

V«4t«C«! Scrolling 
• Page riiponv; 
• Sounds & ' " nn 
•Tr̂ iv Iu*or-ai* F-'sl 6 
Pigce 
Buhami Program! 
V>«ak 

SC If-
MMtK 
SC 16K-
SC 16* 
•IC IK 
• 1C 16* 
IC 16* 
• C 16* 
IC 1C< 
10 32K 

VG44X 
VG46A 
*G47fl 
*G490 
VGS7M 
ecojA 
8G02C 
KB23A 

(S9 94 
(3394 
(39 94 
( » » 
(i9» 
(t4 as 
(14 94 
(11 7S 
rti 7b 
t!9 9i 

fc*-. WorO Pl«nv>r ICS JO -ten YSJ2V 

(1994 -?C«<.e047X (2294 
ic«* eo«v « 2 « 

ic sos7v r u s o 
tC 32K B0S9P ;2l 24 ic i6<bosif ruso 

•ic its e«3x f!<so 
• 1C its SOUK it* so 
IC 16* BG04F (U» 
3C 32K ecouc (W94 
to 2J>. *B248 til MJ 

10 32K yi39N (11994 

Taw 
" Mr.. Wdd P'oeesset 
F.lf :i 2 
Mffmana t̂r #00 
Graph It 
Sij'Mm 
Mofigag* fc loan Altai)•. • 

• BAl Binrntu 
Cimtl 

•j, -C 
Gaiacue T• j,j.j 

• Gj'itt • KUf A1 fliyc 
•Oa-tsronet cl R ô 
• Slai V/after •Voyaff* i 
• î aŝ ft 0«"On 
•O'S Ssrnnu 
•Piar*: Mi^on 
Sta« t 

to Thr Planrls 
CfuirtatS Chomp 

WilUt I Tl» Pi 
Ui,i4«s & GCiiOtn fina 

ID 32* S099H 
tC 32K BGOftJ 
-TO 43K SG10L 
ID 40K ecso» 
1C i«* vest ' 
IC I6K VGS20 
IC IW 80»tlW 
IC 32K BGl 1M 

f»95 rjsoo 
fuso (33 97 
moo 
C U9S 
ru95 
(U9S 
no S9 

IC 32K BOUQ 
ic ca;sc 
!C I6K 8G7SS 
It 32* 6025X 
TC 32* 8Q22T 
IC 32K B0248 
IC 32* SQ'JVj 
tC 2a* 802JA 
1C t«* <S2»3 
1C 24* 0GBii\\ 
10 40* BG2«0 
IC 32* K828' 
IC 32* 8GS3£ 
JO 4cx eojiv 
10 4i> rf025C 
20 4!X 6092A 

ruw 
ri4so 
r n « 
«o?s (I3S0 «7 4S 
f!4»S 
ri7is 
(21 9S 
£11 9S 
(14 
(20 44 
(20 7S 
(17 19 
(21 79 
(20 64 

Or GoMlccde i Cav*tft 
l«aow From i v'r 
lorl. I 
Zork II (irrkM 
AJi Saba A Trv 40 l>»mi 

• rrnioltOf Apsha.iPatt 1} 
* Jopwr |P>rt 2j 
«Cutso Or Aa (Pari 3i 
Orajon t F>» 
CriW 01 !h* V-Oni 

#(ir it.(f 0' Ir^Owr^'id 
Kirv; Altn̂ l s Hrr "Lords Of Karma 
î̂ Mmtif 

Analog AAr#ni| u'r 
P«ra:f Advvittiuo 
M.vi>oft 
Vooooo Casik-
tn» Count 
SHarvjf OflrVMV Mv*l*rv fvn H0srs« 
Pyramio Ot Doorr 
Olvsl IflWP 
Savage island p 
Sivigc Isla'WI H 

10 J 8". KS04t (21 9S 10 40* KB30M (20 7S ID 32* VQ94C (2991 10 32 1 3CS5D (29 9S 10 32* KB31J (29 »S 10 32* 607®* (2S 93 TC 32K B03SC £274S TC 37s 6007U (1303 IC 33* BQ«9iV (13ac 10 40* KB32K (20 2S 10-40* *B33L (20 7S 1C 40K BG730 (21 »S 10 40* SS34M (i0 7S 1C 40* BG79* (14 9S 10 40* KB3S0 (20 7S 10 32K B0331 (169S IC J4* BOOOA (1794 IC 24K 0OO1B (I7 9S IC 24* BOD2C (17 9S IC 24K 80030 (I7JS IC 24* 80041 (17 » IC 24K BOOS* (1794 IC 24K 8O06G (1J94 IC 2« BQ07H (1794 1C 24K 8008J (T7 9S IC 24K BQ09* (17 94 IC ?4K SOIOt (1794 

Goltferr VoTagc 
Trejs-jlv 
Soltporn Adsvriiwrr 
OrrjiJIin* 
Swcrm Enn^i Cltt 

Snuijlc Mĉ xjtr I 
War Oim« 
T"r Snailptrd A J.jr><# 
Lf̂ oflftjwe 

• T^ Sail* OrSh** 
• Orwpor km* 
• >ani I 
• Niri AilarM* Cĉ vcv H 
•Mitfrtlt ^ 
• 9»tilr For Sormaftffy 
• T gr, . In Tno Srovr 
• at Nuctw 8ot.M» 
•Cont'.d 2SCO 
• Cliron Maslara 
Arc ad* Gamai 
SUP Raid*-* 
Choplilwr 

•IC 24* BO I IW 
IC it* <«3«P 
10 4C* 80938 
20 32K -BQ35E 
-10 32* KB37S 
• TC I6K yG43H 

I C M VG44K 
10 32K 8G6SV 

10 46K 6098G IC 16K K800A 1C-4W sGOjr IC 4S< BG71N IC 24<.6G93B IC-I6K.BC.B3E IC 32* 6G8IC IC-3JK K838B 1C JC<-KB0TB 
• TO 32K KB40T IC 16* 0C6«y IC I6< BGBJU tC 32K BG85G 
1C-32K KB4IU 

(17 94 
(1094 
(20 64 
(37 35 
(29 94 
(14 94 
(14 94 
(18 *S 

(28 94 (2495 (28 94 (IB 96 (1794 (II 94 (11 94 (28 94 (2S9S (1794 (II 94 (U 94 (11 9S (2894 

K-eK-VC6«W (29 94 10 48K.K8I2N (27 SO 
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commodore 6a 
32 computer hardware 

ATARI SOFTWARE continued 
Ei-tv̂ flo 
C*«rftt OP Mj'i 
y star Pjnui 

• Pfotttwr 
*SC4CC CtUH 
Gcr 

Ati*c» Alie >jiCi • Stellar Smut* 
• Race In j • 
V Command Space invades !>* in* Invaders 
X -afv Kriflen 

•a>'ir Gwid •St-OMoul At OK Ol »*> FijMf «J*octcl Raiders •SlnlM •Galacw C"ase Trveshoa 
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Scram 
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CvT îfr Bowl 
Si-rcay Cml CoH Cl-jmr̂ t Tournament & 8 Bill Poo 
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Gammon 
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• IC 3J* BG24B £2710 1C-16K SG42V (1095 IF 16**64JX £29 95 10 24* *B17T £22 SO 
IC 16* BG70M (SI 95 If 8X YG600 (29 95 
it it* mn«.y (23 60 W 1« B03SQ (1495 It S* YCMtl (79 95 1( 8* VG70M (29 94 io lex-e&wM uovt, ir «c BG5ir rJ9 95 1C-16* KB47B (14 50 •IC 8G9W IH91 • 1C It* <6490 (14 50 
i c m «asif e\Bic 
IC 16**843" 
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If et <G»7X £24 95 IC ISX XB?9i. £23 50 tC 31X BGWX £14 95 IC 16X 80IJN f 1094 IC It* KL34U £8 94 
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THE NEW 
MAPSOFT CATALOGUE 
48 full colour pages of Atari, Dragon 
and VIC 20 hardware and software. 
A comprehensive guide to what's 

available. Price £ 1. 
THE NEW 
MAPLIN CATALOGUE 
contains full details of all the 
computers and most of the software 
shown here and much more. On 
sale now in all branches of W.H. 
Smith price £1.25. Or send £1.50 to 
P.O. Box 3, Rayleigh, Essex. 
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DEALER THERFS A NEW 

From now on, you won't have to look tar for a totally professional home computer dealer. 
Just look for the name that says it alt. 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 

s e r v i c e . . . professional sen/ice! 
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, DRAGON 32, 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 
the list is endless! 
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 
ANIROG COMPUTERS 
26 Balcombe Gardens 
Horley, Surrey 0 1 - 6 4 8 3471 
BITS & BYTES 
44 Fore Street 
ilfracombe, Devon 
0271 -62801 
CARLTON COMPUTERS 
4 Swanstons Road 
Great Yarmouth, Norfolk 
0 4 9 3 - 5 8 8 9 8 
COMPUTASOLVE 
8 Central Parade 
St. Marks Hill 
Surbiton, Surrey 
0 1 - 3 9 0 5135 
COMPUTER CORNER 
c / o The Wickiord Video Co. 
15 The Broadway 
Wickford, Essex 
0 3 7 4 4 - 3 7 1 0 
COMPUTER SYSTEMS 
(TORBAY) 
Pump Street, Brixham. Devon 
0 8 0 4 5 - 6 5 6 5 / 6 

COMPUTERS FOR ALL 
72 North Street 
Romford, Essex 
0 7 0 8 - 7 5 2 8 6 2 (two lines) 
CRYSTAL COMPUTERS 
209 Union Street 
Torquay, Devon 
0 8 0 3 - 2 2 6 9 9 
DAN EVANS (BARRY) LTD. 
81 HoltonRoad 
Barry, South Glamorgan 
0 4 4 6 - 7 3 4 2 4 2 
EMPRISE LTD. 
58 East Street 
Colchester, Essex 
0 2 0 6 - 8 7 0 3 5 3 
EMPRISE LTD. 
3a Baddow Road 
Chelmsford. Essex 
0 2 4 5 - 3 5 6 8 3 4 
KENNETH WARD 
COMPUTERS 
KF&R House, London Road, 
Ascot, Berkshire 
0 9 9 0 - 2 2 2 7 5 

D. V.MARTIN LTD. 
13 Bridge Street 
Belfast, N. Ireland 
0 2 3 2 - 2 2 6 4 3 4 
MEDWAY COMPUTERS 
141 New Road 
Chatham, Kent 
0 6 3 4 - 8 2 6 0 8 0 
MERCATOR COMPUTER 
SYSTEMS 
3 Whiteladies Road 
Clifton, Bristol 
0 2 7 2 - 7 3 1 0 7 9 
MOBILE MICROS 
2 Castle Street 
Thornbury, Bristol 
0 4 5 4 - 4 1 8 3 8 3 

STEVE'S COMPUTER CO. LTD. 
Castle Arcade 
Cardiff, South Glamorgan 
0 2 2 2 - 4 1 9 0 5 
TWILLSTAR COMPUTERS 
17 Regina Road 
Southall, Middlesex 
01 -574 5271 
WEYTECH COMPUTER 
SYSTEMS DIVISION 
20 St. Edmunds Street 
Weymouth,Dorset 03057 -79881 
KELLY'S 
COMPUTERMARKET 
227 Dartmouth Road 
Sydenham, London SE264QY 
0 1 - 6 9 9 4 3 9 9 / 6 2 0 2 

COMPUTERS 
"THE SHOP WHERE PEOPLE MATTER" 
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AIMIROG SOFTWARE 
K R A Z Y K O N G 16KVIC20 
All the thrills of the arcade game have been brought to life 
on this expanded screen, extra large characters and multi-
screen presentation. Rolling barrels, hammer etc. are 
featured in the action inside King Dong's lair as you try to 
rescue the boy he has abducted. K.B. /J .S. £6. 

ZOK'S K I N G D O M 16KVIC20 
An afternoon stroll turns into a nightmare. A footslip and 
you fall down the biztual hole leading to the middle earth 
kingdom of ZOK. A harsh and cunning ruler by any 
standards. You are challenged to a battle of wits and 
endurance as the battle for survival starts in earnest. 

K .8 .£6 

DRACULA 3 K V I C 2 0 
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. 

K.B. £6. 

HOPPER 16/48K SPECTRUM 
SPECTRUM version of FROGGER with same features and 
brilliant graphics. K.B. £6. 

PHARAOH'S T O M B 16KVIC20 
A graphical adventure game set in a pyramid. 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. 

FROGGER UNEXP. V IC20 
Popular arcade game. All machine code with brilliant colour 
graphics and sound effect. Features include snakes, 
crocodiles, lady frogs, turtles, cars, lorries and logs 

K.B. /J .S. £6 
CAVERN FIGHTER UNEXP. V IC20 
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. lOskiltlevels. K.B. /J .S. £6 

CRAWLER UNEXP. V IC20 
Armed with a laser gun, you must destroy the centipede. 
Destroy his mushroom cover and his allies mushroom 
laying flea and the horning spider. Fast and furious game. 

J.S. £6. 
SEVEN PROGRAMS (VOL 1} UNEXP. VIC 20 
This exciting collection of seven games, all in Hi-Res 
graphics include popular board game Othello plus Bomber, 
Slalom, Bounce Out, Snake, Memory and Lunar Docker, 

K.B. £6. 
SEVEN PROGRAMS (VOL2) UNEXP. V IC20 
This pack with all games in Hi-Res graphics contains 
graphical adventure game Goblin's Gold plus Ghosts, 
Breakout, Dare Devil, Minefiled, Grand Prix and Cobra. 

K.B. £6. 
TINY TOTS SEVEN UNEXP. VIC 20 
Seven games for young children. All games are in Hi-Res 
graphics with bright graphics. The games include Super 
Snap, Simon, Bombs Away, Noughts and crosses, Duck 
Shoot, Mad Drivers and Santa. K.B. £6 

GENEROUS DEALERS DISCOUNT A V A I L A B L E 

AREA AGENCIES AVAILABLE. 

SOFTWARE WRITERS 
We are looking for top class writers to join our growing software 
team. If you have written a quality game for VIC 20, SPECTRUM, 
DRAGON 32, ORIC 1 or COMMODORE 64, then contact us. We pay 
top royalties for accepted programmes. 

AIMIROG AT CO-OP CRAWLEY 

Huge selection of software and Computer Books for 
SPECTRUM - ZX81 - VIC 20 - DRAGON 32 -
COMMODORE 64 
Most of the software and add-on's advertised in this magazine for 
these computers available across the counter. 
Manufacturer's appointed dealers for DRAGON 32 - VIC 20 -
C O M M O D O R E 64 and ORIC home computers. We stock full 
range of peripherals (disc drives, printers and memory expansions) 
and support software. Come and see us for expert advice and 
comprehensive service. 

MAIL ORDER 
ANIROG COMPUTERS 
26 BALCOMBE GARDENS 
HORLEY SURREY 

E l [llAROAVWO T I E l VISA 
[ Access ] \ I 

Payment By Cheque/ 
P.O./Access or Visa 

CREDIT CARD SALES 
HORLEY (029 34) 6083/ 2007 
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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 8 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 Jeremy Ruston 
'. . .destined to become the bible of all BBC microcomputer 
users. . . '(Personal Computing Today). If you've mastered the 
manual, then this book is for you. Just £7.95 

LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 
By Tim Hartnell 
' . . .takes you further into the cloudy areas of the BBC machine 
than anything else I've yet seen . . . ' (Computer and Video 
Games). If you're just starting out in the world of programm-
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just £6.45 

Interface, Dept.YC 
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 

Address 

SPECTRUM 

XX s p f t - t w ) * 4 

iirA 
'> A Y S 
K \ V •» 

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

PROGRAMMING YOUR 
ZX SPECTRUM 
Tim Hartnell and Dilwyn Jones 

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

THE SPECTRUM 
SOFTWARE LIBRARY 
60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 

By David Harwood 

Arcade games, intelligent board games, brain games and 
utility programs. They're all here in this massive collection of 
60 tested programs for the Spectrum, compiled by Interface 
columnist David Harwood. Just £4,95. 

Interface, 
Dept.,YC 

44-46 Earls Court Road, London, W 8 6EJ 

Please send me: 

( ) PROGRAMMING YOUR ZX SPECTRUM-£6 .95 

( ) THE SPECTRUM SOFTWARE LIBRARY-£4.95 

( ) A sample issue of INTERFACE, the monthly magazine 
published by the National ZX Users' C lub-£1 .00 

l enclose £ 

Name 

Address 
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South London's Largest 
Micro Computer 
Centre 

Vic20 5k £137.95 21 k £177.90 
includes 5 Free programmes. 

VICCassette £44.00 VIC 1541 Disk Drive £299.95 
VIC Printer £229.00 NEW 16K RAM Pack £39.95 

f t f ^ ? ! , d e a l f o r Commodore computers 
Seikosha GP100 VC Printer £239.95 

Commodore 64 Software Now in Stock 

Main Commodore Dealer 
f o r " New 500 series, New 700 series 

• Business Computers. 

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

Atari 800 16K inc Atari 410 Cassette £49.00 
basic £399.00 Atari 810 Disk 
Atari 800 48K inc Drive £299.00 
basic £469.95 Atari 822 Printer £199.95 

Plus Daisy Wheel and Dot Matrix printers 
for the Atari range. 

Atari 400 Typewriter keyboard. Direct easy 
replacement for standard keyboard £78.95 

New Vic Software 
Krazy Kongl 
Dodge Kong's barren's as you 
climb the stairs. 
STD VIC. Joysticks. £6.99 
Extermlnatorl 
Blast the centipede while 
dodging the spider amongst the 
toadstools. Fast action. 
STD VIC. Joysticks €6.99 
Ant f •splatter-matter I 
Make space invaders look tike 
childs play, superb graphics. 
STD VIC. Joysticks. £6.99 
Vlkman 
Choose one to three ghosts. 
STD VIC . Joysticks £6.99 

3-D Man 
Brilliant! You are down in the 
maze like a Pac-Man, dodge the 
ghosts and find your way out! 
Expanded VIC Joystick £9.95 
Motorway Maniac 
Accelerate towards on-coming 
traffic while dodging from lane 
to lanel 
Expanded VIC Joystick £9.95 
Defender on Trl 
Guide your ship through the 
maze on 4 different screens. 
Fantastic colour and graphics. 
Expanded VIC Joystick £9.95 
JOO's of other programs. 
Send for VIC price List. 

Largest Stocks of Software in South London. 
Available on Cassette, Disk or Cartridge. Massive 
ranges for: 
Atari, Spectrum, ZX81, BBC and Dragon. 

Printers 
We carry a wide range of printers including: 
Amber Dot Matrix £89.9 5 
Seikosha GP100A £229.95 
Epson MX80FT3 £389.95 
Smith-CoronaDaisyWheel £549.95 
Cables and Interfaces for most home 
micro's In stock. 

THE AMAZING ORIC - 1 
Colour Computer 

* * * 40 Columns x 28 rows. 
* Microsoft Basic 

* 8 Colours. 
* Built-in Sound 

Synthesiser. 
* High Res Graphics. 

48K Microsoft Basic £169.95 
16K Microsoft Basic Phone! 

Come in for a Demonstration. 

Sinclair Spectrum Colour Computer 

16K £123.95 
48K £173.95 
We carry massive 
stocks of Software 
for the Spectrum. 

Sinclair ZX81 £49.95 
16KRAM £27.95 
Printer £59.95 

DRAGON 32 £198.95 
Limited stocks available. New software coming in 

all the time. Come in for a demo or send for our fist. 
Over 900 software programmes always in stock. 
We carry probably the widest range with 
continuous demonstrations 

Export 
All our hardware and software is available Tax-
Free to overseas customers, please send for our 
comprehensive list. 

All our prices Include VAT 
Mail Order — send for our comprehensive list. 

i t We offer ^ t p a r t exchange dedU or cash 

S?your old m a c h ; n e _ r 3 Eden Walk Precinct, 

Ask 
about our 

Credit 
Facilities 

Access/ 
Barclaycard 

VISION STORE Kingston-on-Thames, Surrey. 
Tel: 01-546 8974 
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I H E IDEAL HOME 
EOR YOUR 

HOME COMPUTER 
The System Care Desk - made specially for 

home 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. 

M I N I M U M 
MASTERPUW 

• 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. 

Exhibited at the P.C.W. Show 
and the Northern Computer Fair 

And now including design features based on our discussions with home 
computer users. Send for yours TODAY. 

NOW AVAILABLE TO YOU 
BY MAILORDER DIRECT 
FROM THE SUPPLIER. 

Micro Aids. 2 Boston Close. 
Culcheth, Warrington. WA31BR 

• M« * * • • • •» • •» t * 
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NOW AVAILABLE TO YOU 
BY MAILORDER DIRECT 
FROM THE SUPPLIER. 

Micro Aids. 2 Boston Close. 
Culcheth, Warrington. WA31BR 

t l l l i 
• 

«•• t i l • 

At home with yourc 
or 

1 I I » •»• • ::::::::::: 

nputer. 

NOW AVAILABLE TO YOU 
BY MAILORDER DIRECT 
FROM THE SUPPLIER. 

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. 

r i 

Provides y o u ^ t h l u j i w i e 

lour 6 amp max outputs to a 
"otat loading of 13 amp . 
Tidy Sale PuUyinsulB'ed 

FREE 
A pack of cable 
tidies with every 
desk ordered. 
To ensure safe 
operation and 
improve 
appearance. 

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 

ORDER 
TOTAL 

n 

Post / Pkg £4.95 
I enclose a cheque/postal' order payable to Micro Aids for £ J 
• Please delete as applicable ' 

Signature — 
PLEASE PRINT 
Name: Mr/Mrs/Miss: 

Address. 

Tel: 
FREEPOST - no stamp needed. Prices apply to U.K. only. Export prices on application. | 



Three out of every four 
computers going into 

schools are BBC Micros. 
Is there a lesson to be 
learned by every user? 

As part of the current government subsidised 
scheme aimed at introducing micros to schools, 
the Department ol Industry undertook a survey of 
machines available and made recommendations to 
education authorities all over the country. 

The BBC Micro met their priorities exactly: 
it is economical yet fast and powerful,and it can 
justify the investment involved,through its capa-
bility to grow with the needs of the user and with 
the rapid changes in technology 

Teachers and education authorities agreed, 
and today it represents over three-quarters of all 
micros being ordered for schools across the 
country under the 1)01 scheme. 

The BBC's choice too. 
In choosing a machine to put their name 

to for their massive Computer Literacy Project 
the BBC had the same set of priorities as the D01. 
The BBC Micro is now an integral part of that 
project,which includes books,software,courses 
and a number of major television series, one of 
which,"Making the Most of the Micro" is now 
being broadcast 

AD this for only £399. 
The BBC Micro is light and compact It 

generates high resolution colour graphics, and is 
capable of synthesising music and speech using 
its own internal speaker. File keyboard uses a 
conventional layout and typewriter feel. 

The most sophisticated version {called 

Model B) is available for only £399. (There is also 
a basic model available, the Model A, at £299.) 

Designed to grow. 

rnrnr 

I ,ast year the magazine "Which Micro?" said 
that the most attractive and exciting feature of the 
BBC Microcomputer was its'enormous potential 
for expansion'. 

This is indeed one of the 
features that sets it aside from 
the competition. 

For example, as well as 
interface sockets to allow vou J 
to connect to a cassette 
recorder, and to your own 
television, you can also use 
video monitors,disc drives, 
printers (dot matrix and 
daisy wheel) and paddles 
for games or laboratory 
use. 

You can also plug 
in ROM cartridges con-
taining games with v 
specialist application 
programs. 

1'he Tube. A unique feature. 
The Tube, which is unique to the BBC Micro, 

provides for the addition of a second processor via 
a high speed data channel. The possibilities are 
enormous. For example, the addition of a second 

— • se >< 



3MHz 6502 processor with 64K of RAM doubles 
processing speed. While a ZBO with 64K of RAM 
opens the door to a fully CP/M* compatible 
operating system, with all the benefits for business 
applications. 

Linking up with other computers. 
The BBC Micro also offers a facility of 

immense potential value to schools, colleges and 
businesses. Its called Econet-a system which uses 
telephone cable to link with other BBC Micros. 
A number of machines can then share the use of 
expensive disc drive and printer facilities. 

Make full use of Prestel & Teletext. 
With special adaptors you will not onlv be 

able to turn your TV set into a Prestel terminal and 
leletext receiver, but you can also take data and 

programs direct from these services. (Theprograms, 
which are known as telesoftware, are already being 
broadcast by BBCs Ceefax service.) This is another 
first for the BBC Micro. 

BASIC plus. 
A sophisticated version of BASIC has been 

chosen for the BBC Micro,which incorporates 
features normally found onlv in more advanced J J 

high level languages. However, there is also a facility 
allowing access through a simple command to 
another language - for example. PASCAL, 
FORTH and LISP "Trademark of Digital Rr-ej rrh. 

A full range of softyvare. 
Applications software for the BBC Micro 

already cover a very yvide field. Packages covering 
games, education and business applications are 
available on cassette. All developed to the same high 
standards set by the hardware. 

The best possible back-up. 
Your BBC Micro comes with the backingof the 

BBC and an extensive dealer and service network. 
Each approved dealer is able to offer advice 

and carry out expansion work and repairs. 
BBC Microcomputer - Model A and Model B. 

2MHz 6502A Processor. 
32K ROM: 16K RAM Model A, 32K RAM Model B. 
Full QWERTY keyboard with 10 user-definable 
function keys. 
Mixed high resolution graphics and upper and lower 
case text 
300 baud and 1200 baud interface lor standard cassette 
recorders. 
I hree-voice music synthesis with full envelope control 
feeding internal loudspeaker. 
1 ntcrface sockets (Model B only) - RS423, for analog 
inputs Centronics and user por t 
6502, Z80,16032 second processors. 
Single and Dual Disc Drives with 100 and 800 K-bytes 
storage. 
Teletext unit. 
Speech synthesis. 
Networking facility - via Acorn Econet8' 

Hpyv to buy your BBC Micro. 
If vou are a credit card holder and would like 

to buy a BBC M icro B,or i f you yvou Id like the add ress 
of your nearest stockist, just phone 01-200 0200. 

Alternatively, you can buy a Model B directly 
by sending off the order form below to: BBC Micro-
computers, c/o Vector Marketing, I)enington Estate, 
Wellingborough, Northants, NN8 2RL 

Ail orders are despatched by fully insured 
courier and come complete with easy to follow 500 
page User Guide and Welcome cassette. 

l - 2 0 C K ) 2 0 0 ^ c r e d i t^ca r d ^ h o l d e r s . 

To BBC Microcomputers, c/o Vector Marketing, 
Denington Estate, Wellingborough, Northants NN8 2RL. 
Please send me BBC Model B Micro-
computers at £399 each, inc. VAT and delivery. I enclose 
PO/cheque payable to Acorn Computers Limited 

j Readers A/C or charge my credit card. 

Card Number 
\mex/I)iners/Visa/Acccss(l)cleie) 

Name 

Address 

Postcode 

Signature vc3 
Kfgisifrcd \ o . 140 3810 VAT No. 215 -tlK)220 

The BBC Microcomputer System. 
Designed, produced and distributed bv Acorn Computers Limited. 



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 and 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'. 

Learn 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. 



i 1 i 

VIC software will expand your 
horizons. And your mind. 
PRICES RANGE FROM £4.99 to £24.95 INC. VAT 

ft 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 sena to: 
T h e Commodore Information Centre, 

675 Ajax Avenue, Slough, Berkshire SL14BG. 
Telephone: Slough (0753) 79292. 

N a m e 
;MR/MRS/Miss! 
Address -

Postcode 
VCYQC03&3 



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 sof tware that's 
been specially designed for i t 

Not surprisingly its 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. 

l;urther education lor 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 

4C0ftNS*FT/eSm EDUCATION 

Word Sequencing 
tor the BSC Microcomputer Models A and B 

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

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

language of artificial intelligence research. 

j4CORNS£FT LANGUAGES 

LISP 
tor tho BBC Microcomputer Models AandB 

(U(t ll'li<t3r.:>; L l Y I M t f T M N ) l 

tntKO LPAXJ 
(&rMivr <cut *> «) 
cu«tx) « lH.ua U Jil 

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 LISP 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 ModelB.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 



VtCORNSftFT GAMES 

Philosopher's 
Quest 
tor the BBC Microcomputer Model B 

>ICORNSftFT GAMES 

Snapper 
tor the BSC Microcomputer Model 6 

» « — • « i 3 8 0 3 0 ) & 

4C0RNSefT GAMES 

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 heavilv guarded Martian fuel J o 

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 

more by sending for our 
free catalogue. 

Rocket Raid 
for the BBC Microcomputer Modet B 

U o o r * * i X ^ E 3 4 f l 
i m> i i mmmmmmmm 

How to get 
Acornsoft programs. 

If you're 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 buv the cassettes 

m' J J 

directly by sending off 
* J C/ 

the order form below to: 
Acornsoft, c/o Vector 
Marketing, Denington 
Estate,Wellingborough, 
Northants NN8 2RL. 
Also use this form if you 
would like to receive 
the current free 
Acornsoft catalogue. 

Please allow 28 
days for delivery 

& Credit Card Holders. Ring 01-200 0200. c? 

To: Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough,Northants \ i \ 8 2RL. 
Please send me the following:- (Code 

Acornsof t 
PROGRAM PRICK OUANTITV 
Creative Graphics £17.45 

TOTAII use only) 
(SBX0I/SBD0I) 

Word Sequencing £11.90 (SBE06) 
USt* £24.35 (SBI.02/SBIJ04) 
FORTH £24.35 SBL0I/SBU03) 
Philosphcrs truest £9.95 (SBC01) 
Snapper £9.95 (SBC04) 
Rocket Raid £9.95 (SBC05) 
Desk l)iarv £9.95 (SBB0I) 

TOTAL 

I enclose PO/c.heque payable to Acornsoft Ltd. Or charge 
my credit card, 
("lard N n m h p r 

m M M M J J ' J l l I M 
A mex/Diners/Visa/Access (Delete) 
Please send me the Acornsoft brochure. • 
Name 
A d d r e s s 

Postcode 

m 1 Sicrnaturft YG3 
Registered No. 1524763 VAT No. 215 8123 85 

jfCORNSSFT jfCORNSSFT 
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ZX Spectrum 
WARE 

GORF IAN 
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 £5.00 

KRAZ Y 
KONG 

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 Spcctrum, price £5.00 

SPECMAN 
S i 

ROGGER 

* * * * * * * * * * * * * 

CENTIPEDE 
CENTIPEDE AND PAINTER 
By 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 
against a fast moving centipede which weeves in and 
out of the mushroom patch. There are other versions 
of this game but we think you'll prefer ours because 
we always strive for an extra dimension of realism, 
which makes all the difference! 
Painter, is another well loved Arcade game here you 
must paint in between the numbers on a 
multicoloured screen before you have to overlap. 
Price for SPECTRUM is £5.00. 

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 £5.00. 

HOW AND WHERE TO GET C , Tech 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. 

("LEASE SEND Wi THE foTl"""" _ I. 

| " 
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I 
I 

| I>M1(0« 
I ENCLOSE. e 



w m o 
C B » n 

X 1 3 2. 30 a 
x " § X 
m 10 3J S uSo S 
O T 0 I 
- j - Q . 

=5 w-< o c ° c ' O" c 
a, m -i 

| f ? 
It n ' 3 

3 S> ™ 3 3 (0 CO 
ID CS 

Your Computer lynx 
WIN a CAMPUTtAS LVhX 
A (Q |hc v^nrnr of roM' '>.'|,J I.e.. 
ChupuUiii cgmpatition la mbn IK I H-|[||-I III-I (I you lui.T lip i l l 
a ccinplolii |||= [ m n w l bvlmV Bud lupiil tlm hiIiiiiPi "A L.yrn 
wuuld bung aillhe aniiralm i rw^uuv " in l i nsrili na 
XII - I NI", mtfjl i.) lam m Inn Y(hh Camputm allien by IIm IhI 
norths diy m Maich 19S3 

your Computer Lynx competition 

tn x TJ C fll CD in < Ul < ? x 5 < 3 
a o. I 01 o c 3 X i-f OI CO 31 w Si O O =r 01 X Q. 

i =g W < 

O
 C ° D" C : 00 8 I 

• ss.-o o 

(B ^ -w 2 

TWt i hop« tor • iun»o w* ingv <Bi 
Purila in rnmkm out 1$) 
U" tt«CT9 w net In It* (nulls m 
Cfro "ha w»p« 1 J* for • wnpla TV ihow, 101 
FmX - V to I Gnauo 100 H*m< X ITt 
fMarandraeh tuueally. lha leading will atari 
at the beginning 111 
h » •< rha n»i al tha CPU* DP UP 17} 
I m Tim cumptoig let 171 
5w»«l on* who gnm Iwwth rna njriaca balnea raturnirg, I Of wrnpla IJJ 
Cinh about inti Wry i 

InititiBe a due end ewaewe !u ximi rmtlimu 13.2. 5. 51 
~ ivKiua and all'iw ll» Grnfci i old 

mtf . I.ftl 
tdNalkma without mapon*? IN 

Tail, about 

MwMwtgfbl 
- "<on c« * mme c-Kh <71 

l 



W Crt 
to o •< u 

H D -< 3" c O (D 01 c 
O c 

a. 3 O a o a 3 3 X •o o »4 c 
(D F> 

u 
•v 

SUBSCRIPTION ORDER 
FORM 

• Please send me 12 issues o f Your Computer 

Cheques shou ld be made payable t o IPC Business 
Press L id . Cash w i t h order please. 

Name . . . 

Address . 

Signed . 

Daie . . . 

Subscr ipt ion rate U .K . £8 

• Overseas £14 

Airmai l rates can be suppl ied on appl icat ion t o 
the Subscr ipt ion Department 

YOUR COMPUTER 

Your Computer L y n x c o m p a c t i o n 

RULES: 

^ The winner of the compet i t ion wi l l be the person 
w h o enters a correct solution to the crossword and, 
in the v iew of the editor, completes the unf inished 
sentence in the most interesting way . 

0 The name of the winner wi l l be pr inted in (he 
May issue of Your Computer. 

q Al l entries must arrive at the Your Computer 
off ices by the last work ing day in March 1983 

# Each person may enter the compet i t ion only once, 

# Entries to the competi t ion cannot be acknowledged. 

# No employees of IPC Business Press or their 
relatives may enter the compet i t ion. 

# The decision of the editor is f inal. 

# No correspondence on the result of the compet i t ion 
wi l l be entered in to. 

# IPC Business Press assumes no responsibi l i ty or 
liability fo r any compla ints arising f rom this 
compet i t ion. 

SUBSCRIPTION ORDER 
FORM 

Please send me 12 issues of Your Computer 

Cheques shou ld be made payable t o IPC Business 
Press Ltd. Cash w i t h order please. 

Name . . . . . 

Address . 

Signed 

Date 

• Subscr ipt ion rate U .K . £8 

D Overseas £14 

Airmai l rates can be suppl ied o n appl icat ion to 
the Subscr ip t ion Department 

YOUR COMPUTER MARCH 1983 



DAMS OFFICE EQUIPMENT 
Not Simply a Computer Dealer 

VIC 2 0 / 
COMMODORE 
64 IEEE 488 
CARTRIDGE 
A breakthrough for all 
VIC/64 users. The DAMS IEEE 
is a simple, plug-in 
Cartridge interface which slots 
into the back of your VIC/64 
and links it to disk drives, 
language packs, printers 
and other peripherals. 
Run several VIC/64's. 
from one disk drive. 

£49.95 
+ VAT. 

(Price including VAT. £57.44). 

VIC 20 
RAM'N ROM BOARD 
Doubles the memory capacity of your VIC and gives you the 
facility to fit extra functions (VIC AID, VIC MON etc). 
Comes complete with specially designed cover. 

£22.95 + VAX (Price inc VAT. £26.39). 
Technical leaflets available on all products. 

DAMS OFFICE 
EQUIPMENT LTD. 
GORES ROAD, 
KIRKBV INDUSTRIAL ESTATE, 
KIRKEY, NEAR LIVERPOOL 133 7UA 
TEL: 051-548 7111 

CREDIT CARD TELEPHONE ORDERS 
WELCOME (Normal Office Hours). t T l 

DEALER ENQUIRES WELCOME 

C * V c u t u U U V i U V J 

VIC AID 

E&OE 

Send your business card, and receive our dealer 
•feet pack' NOW! 
12 months parts & labour guarantee on all products. 

'CLEAR-VIEW 
ANTI-GLARE SCREEN 
This exciting new product from DAMS is the answer to eye 
fatigue, headaches and migraine - symptoms regularly 
encountered by VDU operators. The 'Clear-View' 
screen can be fitted in seconds to most leading 
brands of computer 
monitors or 
microcomputer 
screens, and 
immediately 
reduces unwanted 
glare and 
reflection to 
a minimum. 
Suitable for use 
with mono or 
colour displays. 

tip to 12" £19.95 + VAX (Price inc VAT. £22.94). 
Suitable for Commodore 4032,8032, etc. 

13" to 20" £24.95 +VAX (Price inc VAT. £28.69). 
20" and larger by special order. 

Commodore 64 
version available on 
disk or cassette 

Vic Aid is a chip which slots easily into the DAMS 
RAM'N ROM Board, and offers two sets of Utilities in one for 
the keen programmer: 
Programmers Tool Kit 
Gives extra commands: Auto, Number, Help, 
Delete, Change, Trace, Step, Light Pea Break etc 
Machine Code Monitor 
Gives Save, Memory. Disolay, Load, Verify etc. 
(similar to TIM on PET). " 

£19.95 + VAX (Price inc. VAT. £22.94). 
Commodore 64 
version available on 
disk or cassette 

Another fine product to enhance the machine - code 
capabilities of the VIC VICMON is the ultimate programming 
aid incorporating: Assembler, Dissassembler, Fill, Re-Locate, 
Identify, Printing, Display Status Register, Display Memory 
with pause facility. Full Screen Assembly Edit Software re-set 
from loops, Single step with variable speed etc. Slots into the 
DAMS RAM'N ROM board or similar. 
If similar please state type. 

£ 1 9 ^ 9 5 + ^ ^ P n c e inc VAT £22.94)_ 
Please send me the following items 

I enclose cheque/P.O. OR please debit my: 
Access No. . 
Bardaycard No. 
Name 
Address 

H A w i v v t V A X * i n i t t IT 

VIC MON 

.Tel:. 
(Prices inc. p*p) YC3.83 
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YOUR LETTERS. 
SCHIZOPHRENIA: DIVIDED VIEWS 

/
was rather surprised at the pompous and totally unhelpful 
reply to Bradd France in Response Frame in January's issue of 

Your Computer. Coming from a magazine that publishes 
advertising for a computer known not to be available for months 
on end, that is, the Spectrum, a high moral tone does not seem 
entirely appropriate. 

What right has Tim Hartnell to assume that someone wanting to 
stop an auto-run machine-codc program must be also wanting to 
contravene copyright? There have been a couple of occasions 
when I have unthinkingly made a machine-code program with a 
bug in it an auto-run version, and then Saved it to be safe. A lot of 
typing would have been avoided by having an ability to stop 
execution and rescue the item. Secondly I have found it a very 
valuable way of learning programming techniques in machinc 
code. I do hope that T im Hartnell is not proposing to have the 
copyright laws changed to make even study illegal. 

If the user of a stopper program docs in fact intend to infringe 
copyright, then what business is it of yours anyway? However, if 
you do feel that "it would be highly irresponsible to publish" a 
program intended to break into machine code then perhaps you 
would care to explain why you did publish one in the December 
Software File? Gino Gracin's very useful "list selfstarter" was just 
what Mr France needs, but as 1 imagine that your curiously-mixed 
morals will prevent you publishing this to let him know then I can 
only hope that he found it for himself. 

While I am at it can I suggest that your contributor to Response 
Frame sticks to answering questions about computing — which he 
is evidently competent to deal with. I have in past issues seen some 
entertaining replies to T V and tape recorder queries. 

A Jaques, Urmston, Manchester. 

BUG SPOTTER you only do it to annoy, becausc 
you know it teases! All those 

errors in published machinc-codc 
programs. Three recent corrections, 
which may be helpful to your other 
readers, are as follows: first, Hopper, 
January 1983, addresses 16854 to 7 
were left out and should be 
22 D3 40. 16974 should contain B3, 
and 16975,6 should read 20 FB. 

Second, Snake, February 1983 
Software File, addresses 16574 to 
16581 omitted, putting all sub-
sequent addresses out by eight bytes. 
These addresses should contain 01 
12 13 11 01 00 18 16. 

Third Maze Chase as listed, also 
February Software File, gives a set of 
bars but no maze. Address 16564 
should contain 00. All the above-
codes arc hexadecimal numbers. I 
know it is good for us to debug 
machinc-codc programs, but this can 
take longer than entering them. 

J R G Nash, 
Botley, 

Oxfordshire. 

RAM WRINKLE 
I j J / h e n the BBC Basic conversion 
I f Y board is fitted to an Acorn 
Atom, it disables the Atom's bus 
bufTers for addresses in the range 
4000-7FFF. This is sensible when in 
BBC mode, as this area of memory is 
then used for I/O, the utility ROM, 
and the graphics RAM. But when in 
Atom Basic mode, this area could 
otherwise be used by external RAM 
to extend the text space. 

Luckily, a simple modification to 
the BBC Basic conversion board will 
enable the bus buffers for this 

address range when in Atom mode. 
It involves bending pin 11 of IC14 
up so that it no longer makes contact 
with the socket, then connecting this 
pin to pin 12 of IC 12. 

Readers may also be interested to 
note that with the extra 2K bytes of 
RAM provided on the BBC Basic 
conversion board, the total RAM in 
the system becomes in the BBC 
mode: 

8K from 0000 to 1FFF 
6K (graphics) 4000 to 57FF 

and in the Atom mode 
1K from 0000 to 03FF 
7K from 2000 to 3BFF 
6K (graphics) 8000 to 97FF 

Mike Lord, 
Basildon, 

Essex. 

FAST SLIDE 
/Stewart Stallworthy obviously 

J went to a great deal of trouble to 
prepare the Z-80 Slide Show code — 
Software File, January 1983. The 
essence of the job can be done with 
the single instruction LDir, and 
roughly three times faster, as 
follows: 

Code 
21 A4 9C 

11 00 40 

01 00 1B 
ED 50 

C9 

Assembly Comment 
LD HL.40100 first byte of 

saved 
display, the 
same as the 
published 
example. 

LD OE, 16384 first byte of 
display file 
propet 

LD BC.6912 byte count 
LDIR block 

transfer until 
8C 0 

RET 

12 bytes of code, versus Stewart's 
48, and relocatable! The whole thing 
really docs operate with astonishing 
speed; it takes about six milliseconds 
to execute the whole routine once on 
my Spectrum. Try alternating 
between two Saved displays — it is 
enough to make your eyes water! 

Incidentally, I detected a bug in 
Stewart's listing; address 40029 
should contain 239, not 238 as 
shown. Fortunately it does not 
matter; the JR points to the last byte 
of LD HL,nn at 40010 which 
decodcs as LD B,B. 

D WAlbery 
Fleet, 

Hampshire. 

BUZZING 

ZX-81 users may be interested to 
know that one reason for 

loading problems may be the close 
proximity of TV set and tape 
recorder. Check by running the 
recorder on play without a cassette 
or with a blank tape and with the 
volume turned up high. When 
placed near a working TV set, 
particularly at either side, a harsh 
buzz will be heard. If a ZX-81 set to 
Load is then connected, a pattern of 
bright bands reminiscent of correct 
loading but closer and narrower will 
be seen even though no program is 
being played. Previous to this 
discovery I had to strike a balance 
between too little volume and too 
much. Too much volume was really 
interference from the scan coil in the 
TV. Now with a cassette player two 
to three feet distant, I can use full 
volume and get perfect loading. 

A second discovery is that an edge 
connector with the trade mark 
UECL has a contact design which I 
consider gives much more positive 
contact with the ZX-81 circuit 

board. I have also carefully removed 
the thick layer of solder from the 
ZX-81 contacts. I can now deliber-
ately rock my home-made memory 
board back and forth without losing 
memory; previously even a slight 
vibration could cause a maddening 
crash. 

Could I suggest that computer 
reviews be aimed rather more 
towards the user like myself who has 
little interest in games. For example, 
a computer without Arc Sine and 
Arc Cos is an anachronism to me. 
Accuracy of working can be of 
interest since 8 figures is sometimes 
insufficient for one of my interests, 
astronomical calculations. A point 
which I have never seen mentioned 
is the resetting of variables — that is, 
data to zero — if a program line is 
altered. This is most frustrating 
when debugging a program, but 
with my ZX-81 1 can go along 
happily editing and restarting at the 
corrected line. 

B Manning, 
Stakenbridge, 

Worcestershire. 

1K CHESS 
^ h c code presented for the three 
f articles on chess is correct. If 
you are having problems then I'm 
afraid an incorrect number has been 
typed in and you are finding out 
first-hand the pleasures of machine-
codc programming. 

I did omit to tell you of two Pokes 
prior to saving the IK working game 
which provide the moved King or 
Queen's pawn. Prior to typing 
RAND USR 18542 type 

POKE 17241,0 
POKE 17252,53 

These move the King's pawn 
forward then 

RAND USR 18642 

STRANGE DISSERTATION 
T^ime is envisaged by some thinkers as particulate. That is to 
§ say, time is composed of discrete particles. These particles arc 

known as chronons, and being particles they must have mass. 
Sincc they have mass it follows that they must occupy space. 

The rate of flow of time is demonstrably the same in all parts of 
the universe — exccpt when very high speeds are considered — so 
much is common knowledge. 

I am convinced that this state of affairs does not apply to the 
space in the vicinity of microcomputers and their associated 
paraphernalia. My theory is that microcomputers interfere with 
the space-time continuum in such a way that the density per unit 
area of chronons in the vicinity of these objects is very much 
reduced: it can be seen that in a volume of space where there are 
few chronons, the amount or quantity of time will be less than in a 
normal volume of space. 

A few minutes near a microcomputer may be equivalent to an 
hour or more in a normal atmosphere, so that when your 
wife/husband/girlfriend/boyfriend calls you away from your 
computer, and you reply, "five more minutes", is it surprising that 
an hour or more of normal time passes? 

This theory also explains the 28 days phenomenon. For 
example, it is not widely known that Clivc Sinclair is convinced 
thai the whole world is playing an immense practical joke on him 
— he believes that all his computers were delivered within 28 days. 
What he is unaware of is that the 28 days were measured in the 
rarificd chronon atmosphere surrounding his computer factory. 

Dominic Purdue, North Jesmond, Newcastle-upon-Tyne. 
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and Save this on to tape or type: 
POKE 17242,128 
POKE 17253,53 

moves Queen's pawn forward. 
These Pokes move Quten's pawn 

forward then: 
RAND USR 18542 

and Save on to tape. 
If you give up, but still would like 

the game, you can probably obtain a 
IK chess by either Artie or Sinclair 
from your local supplier. If in 
difficulties write to me enclosing £3 
and I will return a tape of the 
playing program. 

David Home, 
Crowborough, 

Sussex. 

CREEPY LIFE 
yomc errors crept into my ZX-81 

life program in the January 1983 
issue of Your Computer. In the 
machine-code list, figure 1, the codc 
at location 16603 should read 6,32. 
Also in the Basic listing, line 135 
should read Goto 40. 

P J Whittle, 
Chobham, 

Surrey. 

ZX RAND 
^ h c Rand statement on the ZX-81 
f and the ZX Spectrum is very 
useful. It is used to call a lot of 
machine-code routines in the form: 

20 RAND USR 16514 
However, the Rand statement can 

be used for a lot more. When Rand is 
used; the number following the 
Rand statement is placed in locations 
16434 and 16435 — see page 178 in 
the ZX-81 manual. On the XZ-81 
these locations can be used to pass 
numbers to machine-code routines 
or for a quick conversion routine. 

Suppose you wanted to Poke N 
into locations 16514 and 16515, 
normally the program 
10 R E M ' X X 
20 INPUT N 
30 POKE 16514,N-INT(M/2S6)*256 
40 POKE t6515,INTIN/256) 
would be used, using Rand the 
following could be: 
10 REM XX 
20 INPUT N 
30 RAND N 
40 POKE 16514.PEEK 16434 
50 POKE 16515,PEEK 16435 
This saves 13 bytes on the original 
and takes about half the time to 
execute. One word of warning. 
Having N=0 will not work as 
unpredictable results will be put into 
locations 16434 and 16435. The 
same technique can be used on the 
Spectrum but the locations that 
Randomise sets will need to be 
looked up. 

Finally a four-line program to set 
RAAltop. The RAA1 size is held in 
N that is N - l for IK 
10 RAND 1 0 2 4 M 6 + N ) 
20 POKE 16388.PEEK 16434 
30 POKE 16389.PEEK 16435 
40 NEW 
Each line can be entered as a direct 
command. 

Tim Griffith, 
Coventry, 

Warwickshire. H 

EDITORIAL 
W H E N T H E finely-worded comparison tables of the 
micro-makers trawl for new buyers, only the 
computing-wise slip through the net. They make 
sure, that when they are eventually caught it is 
because they wanted to be: they know how to read 
between the lines. The rest of us swim blindly into 
those grids which compare the features offered by 
the new wonder micro with its competition. 
Naturally, only the advertised machine has a tick in 
every box. 

Occasional ly we may wonder about the 
importance of the green plastic securing screws 
which the table tells us only the touted micro can 
boast. But usually we swallow claims for speed, 
memory and resolution hook, line and sinker. 

Of course, these claims are rarely untrue, but 
they are often only relative facts and depend largely 
on the knowledge of the would-be buyer for correct 
interpretation. You might not be hugely impressed 
by a car whose adverts major on the fact that it 
features a complete internal combustion engine. On 
the other hand, J total newcomer to computing 
might be awed by the promise of a silicon-wafer 
central processor. 

Sometimes the glossy brochures can be unhelp-
fully obscure. Just how many beginners really 
needed to know that the ZX-81 offered a full 26 
For-Next loops? 

Against that, facts which are genuinely useful are 
frequently omitted. The amount of RAM remain-
ing after the operating system and high-resolution 
graphics have helped themselves is the kind of 
information that can sway a buying decision. 

This is because it is the type of fact that can 
reduce the 48K Lvnx to an 1 IK machine, and the 
32K BBC Micro to an 8K one. T h e £50 Microdrive 

promised in the Spectrum adverts seems to offer 
mass storage at a micro price, but for the last six 
months there has been no reference to the £30 
interface you will need to drive it. 

The modern buyer must also be a student of 
relativity to be able to understand the "h igh" in 
high resolution, the " low" in low cost, or the 
"fast" without which Basic would no longer seem 
complete. 

Although "advanced" in the context of graphics 
presumably means user-defined, a smattering of 
semantics comes in handy when trying to decide 
what "professional" means when applied to a 
plastic-capped rubber keyboard. Descriptions of 
sound and colour facilities contain the same sort of 
ambiguities — ambiguous, at least, for the beginner. 
One of the solutions to these problems is increased 
computer literacy. With a buying public as well 
informed as in the car market, the home-computer 
manufacturers will be obliged to be even more 
precise in their publicity machinery. It will also 
mean that the buyer will recognise which features 
are common to all micros and which are specific to 
the one advertised. Being told that Basic is resident 
in ROM does not have quite the same glamour if 
you know that this is the rule rather than the 
exception. 

After years of complaints about the misleading 
claims of motor companies for their cars' petrol 
consumption, legislation was needed before 
independently-assessed mileage figures were intro-
duced. 

Unless the industry can come up with a set of 
mutually acceptable standards by which micros can 
be judged, it may find similar measures forced 
upon it. 

How to write 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 Fife program or 
a full-blooded article, here is how to go 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 get 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. 

ABC 
B v H t * 

Editor 
TOBY WOLPE 
Assistant Editor 
MEIRION JONES 
Staf f Wr i te r 
SIMON BEESLEY 
Sub-editor 
PAUL BOND 
Editorial Secretary 
LYNN COWLING 
Editorial: 01-661 3144 
Your Computer, Ouadrant House, The 
Quadrant, Sutton, Surrey SM2 5AS. 
Subscriptions: U.K. £8 for 12 issues. 
Tyccselting by In Step Ltd, London EC1. 
Printed by Riverside Piess Ltd, Wtvtstable, Kent 
Published by IPC Eteclric<r Eiectroric Pfes* Lid, Quadrant 
House, The Quadrant. Sutton. Surrey SM2 5AS. Tel: 01 661 
3500 Telex, oiams 892084 BIPRESG. ISSN 0263 0885 

Adver t i sement Manager 
PHILIP K1RBY 01-661 3127 
Assistant Adver t isement Manager 
PETER RICE 01-661 8441 
Adver t i sement Executives 
BILL ARDLEY 01 661 8484 
NIGEL BORRELL 01-661 3127 
Mid lands Of f ice 
KEITH SALT 021-356 4838 
Nor thern Of f ice 
RON SOUTH ALL 061-872 8861 
Adver t isement Secretary 
JEANETTE MACKRELL 
Classif ied 
GILLIAN JOHNSON 01 661 3036 
Publ ishing Director 
CHRIS HIPWELL 
© IPC Business Press Ltd 1983 

YOUR COMPUTER, MARCH 1983 1 7 



NEWS 
£99 Creativision is one 
up on rival computers 

COLOCR, SOUND, a n d 1 6 K fo r £ 9 9 is 
rapidly becoming an industry 
standard, but the Crcativision goes 
one better — literally — it has 17K of 
RAM. 

Although the standard Personal 
Computer unit looks more like a 
video game than a home micro, the 
unit contains a 6502 processor as 
found in the BBC Micro, the Vic 
and the Oric and is capable of being 
expanded to 64 K RAM. Resolution 
is 256 by 192 with 16 colours three 
sound channels and a noise channel. 
The 12K ROM includes a Microsoft 
Basic. 

The standard keyboard combines 
the idiosyncratic layout of the MZ-
80K with the feel of a ZX-81 with 
the cunning innovation of a half-
inch gap splitting the board in half 
so that the two joysticks can be lifted 
off the front panel. 

The optional keyboard — illus-
trated — is at normal typewriter 
pitch but it still lacks a full-size 
spacebar. The screen display is 28 
columns of 24 characters each com-
posed from a five-by-seven fount. 

A purpose-built cassette recorder, 

mm 
TOP 20 

Game 
• Hobbit 

• Black 
Crystal 

• Spectral 
Invaders 

• Krazy 
Kong 

• Frogger 

• Moons of 
Jupiter 

• Orbiter 
• Martian 

Raiders 
• Defender 
• J e l l y 

Monsters 

Company Machine 
Melbourne 
House Spectrum 
Carnell 
Software 

Bug Byte 
Software 
City 
0 J L 
Software 

Rom it 
Silversoft 

Audiogenic 
Atari 

Commo-

ZX-81 

Spectrum 

Vic-20 

ZX-81 

Vic-20 
Spectrum 

Vic-20 
Atari 

dore Vic-20 
•T imegate Quicksilva Spectrum 
• Flight 

Simulation Psion ZX-81 
• Star 

Raiders Atari Atari 
• Ground 

Attack Silversoft Spectrum 
• Penetrator Melbourne 

House Spectrum 
• Gauntlet Colour-

matic ZX-81 
• 3 0 

Dofender J K Greye ZX-81 
• Space 

Pirates Bug Byte SBC 
• Planetoids Acomsoft BBC 
• Hoppit Commo-

dore Vic-20 

memory expansion units and Cen-
tronics and RS-232 interfaces can be 
plugged into the side of the standard 
unit. Every 16K of additional 
memory costs £39 as docs each 
interface. 

A Modem and a disc drive will also 
be available when the machinc goes 

on sale in June, along with printers 
and acoustic couplers. 

ROM cartridges will offer 
Extended Microsoft Basic and games 
ranging from old arcade standards 
such as Sonic Invader and Crazy 
Chicken to the intriguingly named 
Police Jump. 

Forth of Firth 
first for BBC 
R Q FORTH, written by Roger Q 
Firth for Level 9 Computing, is a 
Forth compiler for the BBC Micro. 
It fits into the mode! A's 16K, 
leaving space for about 200 lines of 
user program. Major features 
include a full screen editor, 260 
predefined Forth words, and an 
unusual provision for using 
recursion. 

Firth Forth programs run up to 10 
times faster than BBC Basic — itself 
probably the fastest version of Basic 
on any home micro. 

The compiler comes on cassette 
together with a 70-page manual and 
costs £15 inclusive. To go with it, 
Level 9 Computing supplies a Forth 
toolkit which adds a further 200 new 
functions and includes such utilities 
as a 6502 assembler, turtle graphics 
and five decompiler routined. This 
too is accompanied by a full manual 
and costs £10. 

Light at the end of the Tunnel for 
Evans the Top 20 games writer 
W I T H MORE AND MORE of the sales of 
home computer games concentrated 
in the hands of 3 few large software 
companies it is unusual to find a 
highly successful company run by a 
staff of two. Malcolm Evans writes 
the programs for New Generation 
Software and, assisted by his wife, 
also handles production and 
marketing. 

All his games have sold in large 
numbers and he has even had the 
distinction of having two hit 
programs in Your Computer's Top 
Twenty at the same time. 14,000 
people have bought his Spectrum 
program, Escape, and his latest 
release, 3D Tunnel, looks set to have 
the same success; already WH Smith 
has ordered 10,000 copies of the 
game. 

He wrote his programs for the 
ZX-81 - 3D Defender, 3D Monster 
Maze and Full Screen Breakout — 
for J K Grcye Software. At the time 
he was employed by Sperry in 
Bristol as head of the Micro-
processor Applications Group. 
When Sperry offered him the choice 
of moving elsewhere or redundancy 
he decided to strike out on his own 

with New Generation Software. 
3D Tunnel took Malcolm Evans 

three months to complete. He 
developed the program on a Sharp 
MZ-80B before downloading the 
machine code into the Spectrum. 

Like Escape, 3D Tunnel follows 
an original idea and is not just 

another version of an arcade 
favourite. The player has to pass 
through five stages, destroying bats, 
rats, toads and spiders before 
meeting the final obstacle, a London 
underground train. The game costs 
£5.95 and will run on both the 16K 
and 48K Spectrums. 

YOUR COMPUTER, MARCH 1983 1 7 



NEWS 
Tomy the toy-maker's 16-bit micro 
is not just a Japanese plaything 

Texas TI-99/2: 
a new frontier 
T E X A S I N S T R U M E N T S h a s now-
released details of the TI-99/2 
described in last month's news item. 
It will be launched in September for 
around £75. The scrcen display is 
monochrome but with the same text 
format and pixel resolution as the 
TI-99/4A - that is, 24 by 32 and 192 
by 256. 

In addition Texas is introducing 
new low-cost peripherals and soft-
ware for the TI-99/2 that will also 
work with the TI-99/4A. These will 
be on the market in May this year 
and include a four-colour 
printer/plotter for £150 and a £120 
digital tape drive with a data transfer 
rate of 8,000 baud. 

Most peripherals for the new 
system will plug into a Hex-bus, a 
peripheral interface connector, ai 
the back of the machine. At the 
initial launch 20 programs will be 
available. 

This £700 silver ring — the first 
prize along with £1500 worth of 
Acorn hardware and software in 
the Your Computer/Acornsoft 
Castle of Riddles competition - is 
still looking for an owner. Early-
birds received their cassettes in the 
post on the morning of February 
16. Acornsoft's managing director 
claims that the Castle of Riddles 
adventure game is extremely 
difficult and that people entering 
the competition a few weeks after 
the opening date would probably 
still be in the running. A winner 
must be found by March 31. 

Quicksilva fast to spot 
new software talent 
Q C I C K S I L V A IS AMAZED at t h e 
number of new programmers out 
there just waiting to be discovered. 
A series of advertisements for new 
talent drew such a good response 
that it was able to commission new 
programs for the whole range of 
home computers. 

As a result new Vic and Atari 
games have now been released along 
with new titles for the Spectrum and 
ZX-81. Coming shortly are games 
for the Dragon, BBC Micro and 
Lynx. 

Quicksilva has also taken on the 
marketing of the Pixel range of 
games for the Vic-20 and ZX-81. 
Production director, Mark Eyles, 
says that the company seems to be 
turning into more of a publishing 
house than a software company. 

He added thai Quicksilva felt that 
programmers were very important 
and should be given the same credit 
for their programs, in advertise-
ments and on the packaging, as 
authors receive for their books. 
Enthusiasts who enjoy a particular 
program could then look out for the 

author's next release. 
Quicksitva now has distributors all 

round the world. Mark Eylcs jokes 
thai if the company continues to 
expand at its present r3te it would 
achieve multinational status and "we 
will all be tax exiles before long." 

TOY TOWS has already moved into 
games machines and is now heading 
in to home computer land. Tomy, 
the Japanese toy manufacturer, is 
launching the 16-bit Grandstand 
Computer with 16K ROM and 16K 
RAM for around £170. 

The standard machine offers only 
19 Basic commands and its main 
strength lies in its graphics facilities. 
A built-in character generator allows 
the user to define a character on an 
eight-by-eight grid in the lower part 
of the scrcen and then position the 
character with the cursor in the main 
display. 

16 colours are available in a 
resolution of 256 by 192. Up to four 
sprites can also be designed and 
moved by program commands or 
under joystick control. 

Games cartridges can be plugged 
in and there is provision for further 
ROM cartridges to extend the Basic 
and to handle a printer and a floppy 
disc. The Grandstand Computer has 
a full 56-key keyboard and will be 
supplied with two games paddles. 

£49 Modem 
widens net 
MICRONET SOO, the Prcstel database 
for personal computers, was tech-
nically opened on February 21. 
Networking interfaces are being 
offered to the first 10,000 sub-
scribers for £49. These include all 
the hardware and software needed to 
link the computer up to Prestel via 
the public telephone system — an 
acoustic Modem, powcrpack, cables 
and the necessary software. 

Adaptors are now ready for the 
BBC, and Tandy Colour Computer 
with the necessary software supplied 
on tape or disc. The Spectrum and 
Dragon adaptors which should be 
released in March will be in the form 
of plug-in cartridges and contain the 
software in ROM. 

The Spectrum Desk Console is designed to house a Spectrum and all its 
peripherals. There is room for a printer, a cassette recorder and the power 
unit as well as an RS-232 interface and up to two Microdrives. Made from 
heavy-gauge ABS plastic, it is available from Traffic Technology, PO Box 
2, Warminster: Wiltshire, BA12 7QX, for £42.18 inclusive. 
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FOR OWNERS OF 
!f|0 TMCSM 

i l l r f 
MICROCOMPUTERS 

Buying sof tware for your computer is a gamble. Apart f rom 
the occasional review and, perhaps, a recommendat ion f rom 
a fr iend, you have precious little informat ion upon which to 
base your purchasing decision. 

Advertisements and clever packaging can make the the 
worst programs appear t remendous. It is not until you have 
'gambled' your money that you discover how good they 
really are. Some are only slightly different to others you 
may already own; many are not as good as you would be 
entitled to expect ; and others are just a comple te waste of 
money. Of course, there are some excellent programs 
around, and many more appear mon ta . Now there is a safe 
way of finding out about them. 

- free membership -
THE MICROCOMPUTER SOFTWARE CLUB was started 
to make software purchasing easier, cheaper, and less risky. 
Membership is completely free of charge, as is the monthly 
Newsletter. Every m o n t h members receive full details on 
the best and latest programs available for their compute r 
and, simply and confident ly , are able to order any of the 
programs they choose at substantially less than normal 
prices. 

large savings 
on top sof tware 

All programs are, at least, 10% cheaper than normal and, 
each month , the best of the most recent sof tware is made 
available to members at 20% less than normal. Postage and 
packing is free on orders of two or more programs for 
delivery within the UK; ordering and payment are simple, 
and quality is guaranteed. 

no obligation 
Members are not obliged to buy a fixed number of programs 
f rom The Club. They buy what they want when they want. 
Whether it is one program in a year or one a mon th , they 
know that when they buy f rom THE MICROCOMPUTER 
SOFTWARE CLUB they are buying the best programs at 
the best prices. 

— free Newslet ter -
Our latest Newsletter offers programs f rom most leading 
suppliers - and f rom a few that , perhaps, you do not yet 
know. A program has to be good, very good, before it is 
recommended to members. It also has t o be reliable and, 
even before the members ' discount, it has t o be good value 
for money. Subject coverage includes adventure, arcade, 
educat ion, strategy games, household applications, family 
games, business, utilities and programming aids. 

Remember , membership is completely free of charge and 
you are under no obligation to buy anything f r o m The Club 
unless you really want to. If you own or use a ZX81 (16K), 
Spectrum(16K or 48K), BBC (A or B), Dragon 32, or VIC 
(expanded or unexpanded) , you should join THE CLUB. 

<J ®0Dvl U 0 A 

THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, 0 X 2 9BJ, England. 

Free membership appl icat ion 
Please accept my application and enrol me as a 
member of The Microcomputer Software Club. I 
understand that membership is free of chargc. 
As a member I will rcceive the Club Newsletter 
free of charge and will be entitled to benefit 
from any savings offered to members on selected 
programs for microcomputers. 1 may cancel my 
membership at any time. 

When completed, teturn form to:-

NAME 

ADDRESS 

CITY 

POSTCODE 

THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, OX2 9BJ, England. 

I I M I I I I I I I I I ! 1 1 1 M 1 1 1 1 M 1 M 1 1 

I I I I I I I I 1 1 M 1 M M M M 1 1 

I I I I ! I I I I ! I I M M M M I I M M 1 1 
I I I I I I I I I I I I t M i l M l I I I I 1 I I 

I I I I I ! I I I I I AGE (If under 18) L 

COMPUTER MODEL L I M M t l l i R O M P H T F . R R A M 1 1 1 

SIGNATURE 
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NEWS EXTRA USA 
Mattel's new age dawns with 
Aquarius — the 16-colour micro 

Texas boldly 
goes to school 

A T LAST the big American games-
machine makers have realised that 
people prefer to play games on 
proper computers that they can use 
for other purposes. Mattel — which 
makes the Intellivision — is no 
exception. Not only has the com-
pany now launched the Aquarius 
computer in the States — Britain 
will have to wait until September — 
but it has 3lso launched an upgrade 
kit for the Intellivision. 

At less than £100 the 4Kf 
16-colour Aquarius will be a strong 
rival to the Timex 2000 in America 
but the planned £120 British price 
tag will not frighten Sinclair or Oric. 
The rubber keyboard does not have a 
full-size spacebar but a keyboard 
overlay allows you to make use of a 
single-key entry option. 

The British version will probably 
have three sound channels and the 
screcn will have 320 by 192 resolu-
tion. The Z-80A based machine will 
run Microsoft Basic. 

In America an extra £150 will buy 
you a tape recorder, thermal printer, 
joysticks and an expander. A similar 
package will be available here 
though the price will be higher. 

A built-in RS-232 should en-
courage Aquarius buyers to consider 
the Modems and floppy disc drives 
which Mattel will also be supplying. 
Mattel claims that the Aquarius will 
be able to run CP/M. 

Meanwhile, anyone who thinks 

their Intellivision is not too bright 
will wclcomc the Intellivision 
Computer Adaptor. This plug-in 
keyboard also boosts the machine's 
memory by 2K and makes Microsoft 
Extended Basic available along with 
a six-channel sound generator. The 
price will be around £80. An £80 

piano-style 49-kcy keyboard in-
corporating a synthesiser also plugs 
into the adaptor. 

Both the Aquarius and the 
brighter Intellivisions will be able to 
run a Logo cartridge, a Basic teach-
ing package, and games based on 
Scooby-Doo and the Flintstoncs. 

COMFI'TER literacy is big business in 
the United States and the new Texas 
TI-99/2 is aimed squarely at this 
market. No colour, no sound, but a 
16-bit computer whose programs 
and peripherals are compatible with 
the established TI-99/4A. 

It comes with 4.2K of RAM and 
24K ROM and is available in the 
States for around £60 for U.K. 
details see page 31. Expandable to 
32K RAM with a rubber keyboard 
and full-sized spacebar, this is a very 
real competitor to the American ZX-
81, the Timex 1000. 

Japan's JR steps in for Panasonic 
and NEC launches PC-6001 
T H E JAPANESE have entered the U.S. 
micro arena. Panasonic's £150 
machine boasts 32K of RAM and 

16K of ROM, with 2K separate 
video RAM and 2K character RAM. 
It has a full-size spacebar and 

Low U.S. price 
for Spectrum 
T H E TIMEX Sinclair 2 0 0 0 — alias the 
American Spectrum — sells over 
there at around £95 for the 16K 
version and £125 for 48K. Air vents 
on the back, a different ROM, a 
three-voice sound chip and provision 
for two joysticks are new features, 
plus a more rugged printer. Do the 
U.S. prices hint at future U.K. 
prices' 

separate cursor control keys. The 
CPU is a Panasonic chip — the MN-
I800A — which is equivalent to the 
6802, not a chip that many will be 
familiar with. 

The JR-2000U, which employs its 
own brand of Microsoft-type Basic, 
has a choice of eight colours, RGB 
and TV outputs. Where Panasonic's 
new baby may be at a disadvantage is 
in its relatively low resolution of 64 
by 48 in the graphics mode. 

NEC has also launched its 
PC-6001 which sells for around 
£200. It has a rubber keyboard, !6K 
RAM, 16K ROM, and can be ex-
panded up to 48K. Nine colours are 
usable and text and graphics can be 
freely mixed. 

Spectra Video's new micro — 
below costs around £250 and 
claims to be CP/M compatible. It 
has 32K RAM and 32K ROM, 
offers 16 colours, sprite graphics 
and pixel-addressable colour. 
RAM can be expanded to 144K 
ROM to 96K. It has rubber keys, 
full spacebar and a joystick on the 
console. 

I I I l ^ t s r * 
4 
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Tonight On Your Micro 

CAN YOU SURVIVE PENETRATOR? 
PENETRATOR Is the most amazing and 

sophisticated arcade game yet devised for 
the 48K Spectrum. Features Include training 

mode, unique customizing, superior 
graphics, excellent sound and more! 

^Cassette £6.95. 

RESCUE A VIC PRINCESS 
A multi-part adventure for the standard VIC 20! 

All you have to do is find the castle, defeat 
the dragon, find your way through the 
labyrinth, kill the wizard and rescue the 

Princess. And that's not half of it! THE WIZARD 
& THE PRINCESS cassette only £ 5 . 9 5 . 

CONVERT YOUR VIC INTO AN ARCADE 
MACHINE 

Amazing arcade action for the standard VIC 20 
with 5 new exciting games from Clifford 

Ramshaw: ALIEN BLITZ: INVADERS: GROUND 
ATTACK, STORM and SPACE ROCKS* (games 
marked * contain machine code). You must 

have the VIC GAMES PACK cassette-only $ 5 . 9 5 . 

THE HOBBIT IS HERE1 
Experience the fantasy of J. R. Tolkien's 

"HOBBIT" on your 48K spectrum. Danger, 
adventure and excitement are all part of it in 
words and graphics, but It is you who must 
soive the problems. Special features never 

seen before. THE HOBBIT is the program 
everyone is talking about £14.95. 

MELBOURNE HOUSE PUBLISHERS 
• Please send me your free catalogue. 
Please send me; 
Books 
SPECTRUM 
C Understanding Your Spectrum 
[ I Spectrum Machine Language 

For The Absolute Beginner 
C Over The Spectrum 
VIC 20 
, VIC innovative Computing 
DRAGON 
C Enter The Dragon 

Orders to: 131 Trafalgar Road, 
Greenwich, London SE10 

Correspondence to: CleDe cottage. 
Station Road. Cheddlngton, 
Lelghton Buzzard. BEDS LU7 7NA 

Trade enquiries 
welcome. 

£7.95 

£6.95 
£6.95 

£ 6 9 5 

£5.95 

ZX81 
r Machine Lan-

fortheZX80 
I Not Only 30 programs 
• Understanding Your 

ZX81 ROM 
C complete Sinclair Basic 

Course 
Basic Course cassettes 

• Complete Sinclair ZX81 Rom 
Disassembly Part A&B £9.95 

iguage Made simple 
1&ZX81 £8.95 

£4.95 

£8.95 

£17.50 
£2.50 

cassettes 
16KSPECTRUM 
C over The Spectrum NO. 1 
" Over The Spectrum No. 2 
D Over The Spectrum No. 3 
C; Programs from Spectrum 

£5.95 
£5.95 
£5.95 

Machine Language Book £5.95 

48KSPECTRUM 
• Penetrator 
c: TheHobblt 
STANDARD VIC 20 
• vie innovative cassette 1 
• vie innovative Cassette 2 
CJ vie innovative Cassette 3 

ViC Games Pack 
• The wizard « The Princess 

£6.95 
£14.95 

£5.95 
£5.95 
£5.95 
£5.95 
£5.95 

All prices include VAT where applicable 

All Melbourne House cassette software is unconditionally guaranteed against malfunction. 
Access orders can be telephoned through on our 24-hour ansafone (01) 8587397. 

I enclose my cheque/money order for £ 

Please debit my Access card No 

signature 

Address 

Please add 80p for post and pack £_ 

TOTAL £ , 

.80 

_£xplry d a t e . 

.Name-

Postcode Y C 2 

MELBOURNE HOUSE PUBLISHERS I H « 
ft 
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THE FULLER BOX 
ANEW DIMENSION IN 
SPECTRUM CAPABILITY 
It's easy to see why the ZX Spectrum is outselling all the other small 
colour computers, it really is a marvel of new technology. 
Equally marvellous is the new 'Fuller Box' for your Spectrum. 

Sound Quality is improved enormously with the built in Audio 
Amplifier which works with all Spectrum programs. The Sound 

Synthesiser will make any sound you want to design: explosions. 
laser blasts, trains, birds etc It's based on the popular 

G1 -AY-3-8912 chip, and is supplied with a demo program. 
Finally, the Joystick Port enables you to use any low-priced 

^Atari/Commodore joysticks with your programs, 
The Fuller Box fits neatly on to the back of your ZX Spectrum.and does not 

Interfere with any peripherals, PRICE (INC. VAT) 
including the new Spectrum microdrives. j p ^ g g g Q Q ^ ^ ^ p 

But the story doesn't end there! The Fuller Box has been designed to perform many other functions, 
and extra, expanded versions are already available. 

Fuller Sound Amplifier Box, including 
Audio Amplifier (non-expandable) g g - f - 8 0 p p & p 

Fuller Orator upgrade kit-
to fit inside Fuller Box £ 2 4 9 5 

Fuller 'Master Unit' -
including Orator, synthesiser, amplifier 
and Joystick port in Fuller Box £ 5 4 Q g 4. 8 0 p p & p 

i m 

The Fuller Orator turns the 
Spectrum sound effects into speech! 
It plugs easily into the Fuller Box, and can say 
anything typed on the keyboard or from your 
programs, via the ALLOPHONE synthesiser. 
Complete with Demo cassette: 

£39 .95 + so p p&p 

(postage free, does not 
include Fuller box) 

This famous, best selling 
product immediately 
converts yourZX 
Computer into a sturdy, 

'attractive and professional unit, 
full size typewriter keyboard. A 

tough plastic case encloses the 
keyboard, P.C.B. and 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 106 

operations. ITS SO EASY TO INSTALL! You simply 
unscrew the ZX PCB from its case, screw it to the FD 
case, and plug in the keyboard. No soldering or technical 
knowledge required. 

NOW ALL ONE PRICE! £ 2 9 . 9 5 (ire. VAT) + £ 2 . 5 0 p&p 

16K Expansion. Fits onto back of case or inside using 
a RAM Adaptor Board. £9.75extra. 

MICRO 
SYSTEMS 

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. 
SPECIAL LOW PRICE £ 3 9 . 9 5 (inc. VAT) + £2.50 p&p. 

I n n r *£ar lo 

16K Spectrum owners-upgrade to 48Kwith a Fuller 
Spectrum Upgrade Pack - Complete with full assembly 
instructions. Model 2 or 3 o n l y .£34.95 ( I N C . V A T ) p&p FREE! 

T 1 M P UTER Dl EALERS! 
Contact us for a Special Fuller Introductory Pack 
We are looking for dealers throughout the U.K.! 

l ^ ^ l e a s e supply t he following i tems: 

Mail to: FULLER MICRO SYSTEMS, 
The ZX Centre, Sweeting Street, Liverpool 2. 
Telephone: 051-236 6109 

ITEM QUANTITY PRICE POSTAGE TOTAL 

Or. please deoit my Access/Barclaycard 
Name 
Add ress 

No.. 

Please send me further details, I enclose SAE. G 
YC383 C 
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*SPAC10US SHOWROOM 
OPEN IN/ION. to SAT. 

•FRIENDLY AND HELPFUL STAFF 
"EXPERT ASSISTANCE 
ALWAYS ON HAND 

*GOOD RANGE OF COMPUTER BOOKS 
*AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 

The Colourful 

OO0 MICRO 
Model £325.00 
Model A(32K) £349.00 
Model 8 £399.00 
Memory Upgrade £25.00 
Full Upgrade £75.00 
Joysticks (pair) £13.00 
Single Disk Drive £265.00 
Disk Interface (fitted) £119.00 
14 inch Colour Monitor £309.00 
20inch Colour Monitoi £343.85 
ACORNSOFT PROGRAMS (phone for availability) 

ACORN ATOM 
Single Disk Drive Unci. FREE buffer kit) £343.85 
ATOMCALCROM £39.10 
WORK PROCESSOR ROM £29.90 
FLOATING POINT ROM £23.00 
ROM Selector Board £22.40 
8BC BASIC Board £49.95 
Programmer's TOOLBOX £20.10 
SUPER TOOLBOX £16.60 
M/C CODE MONITOR/DISASSEMBLER £16.60 
PRINTERS 
EPSON MX80F/TII I £399,00 
EPSON MX80TIII £349.00 
STAR DP8480 £279.00 
SEIKOSHA GP100A £229.00 
Printer Leads (PBC/ATOM/DRAGON) £15.50 
BOOKS 
Assembly Language Programming tor the BBC Micro £8.95 
8BC Micro-Instant Machine Code £7.95 
BBC Micro Revealed £7.95 
Basic Programming on the BBC Micro £5.95 
Let Your B BC Micro Teach You to Program £6.45 
NEC '30Hour8ASIC' £5.95 
Practical Programs for the B 8C Micro and Acorn Atom £5.95 
Getting Acquainted with your Acorn Atom £6.45 
39 Tested Programs for the Acorn Atom £6.45 
Atom Magic Book £5.50 

DRAGON 32 
THE FAM/L Y COMPUTER TO FIRE 

YOUR IMA GIN A TION 
KEY FEATURES 
•*32K RAM as Standard, Expandable to 64K 
••Display: 

9 colours available. 
5 different resolutions from 16 x 32 
to 256x192. 

* • Extended MICROSOFT Colour Basic 
as Standard. 
Advanced graphics commands. 
Advanced Sound 
Full Editing—insert, delete, amend. 

••Professional Typewriter Keyboard 
••FREE 160 page 'BASIC' training manual 
••Connections for Joysticks, Printer, 

Cartridges and Cassette. 

PRICE ONLY£199.50incl VAT 
THINK DRAGON !! 
THINK MICRO POWER!! 

Carriage FREE on 
cash/cheque 
orders over £100 
All prices inclusive of V.A.T. 

MICRO POWER LTD. 
Dept. YC3 
8. 8a REGENT STREET, 
CHAPEL ALLERTON, 
LEEDS LS7 4PE 
Tel: (0532) 683186 

or 696343 

CARTRIDGES 
Chess 
Ghost Attack 

£2445 
NOW only 

Berserk 
Astroblast 
Meteoroids 
Starshtp Chameleon 
Cave Hunter 

NOW only 

"CASSETTES 
Dragon Selection 11 
Dragon Selection 21 
Quest 
Graphic Animator, 
Computavoice 
Calixto Island 
Black Sanctum 
Dragon Mountain 

• 
o 0 0 
O ®®@©®®(M)Q00GQ(MICD©®®Q00QQ 

£17.95 
NOW only 

l£6.95l 
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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. 

Simon Beesley encounters 
the micro generation gap 
and a naked Nascom at 
the West Midlands 
Amateur Computer Club. 
A N E W C O M E R T O computing who wandered 
into one of the West Midlands Amateur 
Computer Club meetings would probably be 
struck by the number of machines present 
which have long since been out of the 
spotlight. In this respect the West Midlands 
Club is typical of most computer clubs of 
several years' standing. 

Until recently the Nascom and other kit-
based computers such as the UK 101 held 
sway in computer clubland. Although the 
Nascom was, and is still, available ready-
assembled, most owners preferred to build it 
up from a kit. In the process they needed to 
develop a greater level of 'hardware and 
software expertise than is required if you buy, 
say, a Vic across the counter. The Nascom is 
designed for expansion and dedicated owners 
often end up running CP/M and twin disc 
drives on their machine. 

When the ZX-80 appeared, as the Model T 
of home computing it introduced a new type 
of enthusiast to computer clubs. Whereas the 
kit builder had to be prepared to wield a 
soldering iron, a Vic or Spectrum owner is 
unlikely to want to dabble inside the machine. 

A fully-fledged Nascom, circuit boards and 
wiring exposed to view, can be an unnerving 
sight to the owner of a sealed and packaged 
mass-produced micro. Many of the new 
members at computer clubs are now more 
interested in software than hardware and 
particularly in games. 

Nostalgia versus the 
new microcomputers 

Both camps are well represented at the 
WMACC. The club has been running for five 
years and has over 150 members. These 
include 40 Nascom owners as well as a host of 
Vic, Spectrum and ZX-81 owners. A further 35 
members own Pets. As treasurer Malcolm 
Sparrow explained, the club rarely organises 
talks or demonstrations but prefers to let 
members follow their own pursuits. 

Naturally interests and activities are diverse. 
Chris Kitson moved from Nascoms 1 and 2 to 
a Gemini board. He has written programs to 
display fast-moving three-dimensional per-
spective views at 512 by 512 resolution by 
linking the Gemini up with a graphics-display 
processor. 

In common with most clubs many of the 

members are interested in exchanging and 
copying programs. One of the hazards of 
visiting computer clubs for a magazine is that 
the visitor is confronted with the magazine's 
readers. David Hardwick made a vehement 
but good-humoured attack on computer 
magazines in general for publishing error-
ridden listings. He appeared to be pacified 
however by the news that Your Computer is 
setting up an even more rigorous checking 
procedure. 

The club meets twice a month on the second 
and fourth Tuesdays at Elmfield School, Love 
Lane, Stourbridge. Full membership costs £4 a 
year and as an unusual facility, members are 
offered cheap insurar.ee rates on equipment 
brought along to meetings. 

Local society news 
London Computer Fair 
THE A S S O C I A T I O N of London Computer 
Clubs promises fun for all the family at its 4th 
London Computer Fair on April 14-16. After 
three years at the North London Polytechnic, 
the Fair has now moved to Central Hall 
Westminster. The admission fee is £1.50 for 
adults and 75p for children. Bargain hunters 
should attend the bring-and-buy sale held on 
Saturday only. 

Gravesend computing 
G R A V E S E N D Computer Club meets on the 
first and third Tuesday of every month at 
7.30pm in the School Room of the Extra 
Tuition Centre, 39 The Terrace, Gravesend. 
Kent. For more details ring Steve Janday on 
0474-50677. 

BBCs in Wales 
W A L E S , first BBC Microcomputer club has 

been formed in Cardiff. Meetings are held on 
alternate Wednesdays in the Applied Science 
Lecture Theatre of University College, 
Newport Road, Cardiff. Available facilities 
include four 24in. elevated monitors and full 
audio-visual equipment. The club has more 
than 60 members and also runs a Beginner's 
Corner. Further information from Geoff 
Barker on Penarth 701023. 

The New Mills boom 
I N J U S T three months the New Mills and 
Distr ict Personal Compute r C l u b has 
outgrown its existing premises at the New-
Mills Youth Centre and now meets at New 
Mills school on the fourth Monday of the 
month. Members' machines include most 
makes of home computer. Games enthusiasts 
arc well catered for and competitions are held 
to develop programming skills. Further details 
from John Eary on New Mills 43870. 
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FIRST BYTES 
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 machine code? 

'Can you tell me the 
difference between machine 

code, assembly language 
and Basic?' 

A T T H E H E A R T of every microcomputer is a 
microprocessor, which is really a computer 
inside the computer. T h e only language the 
microprocessor understands is machine code 
instructions. Each instruction takes up one 
byte — a set of eight bits of ones or zeros. 
Since a machine-code program just consists of 
a list of numbers, writing a program in 
machine code itself is tedious. 

Assemblers are designed to make the pro-
grammer's task easier by allowing you to enter 
m n e m o n i c s r a t h e r t h a n the n u m b e r s 
themselves. A mnemonic both stands for a 
machine code instruction and serves to 
indicate what it does. For example the code 
248 in 6502 machine code tells the processor 
to increase one of its storage locations, the Y 
register, by one; the mnemonic for this in 
assembly language is IXY. 

Disassemblers convert machine code to 
mnemonics and can be used if you want to 
examine a machine code program already in 
the computer. 

Whereas assembly and machine code are low 
level languages Basic is a high level language 
and needs to be converted to machine code by 
a Basic interpreter or compiler. Most micros 

use an interpreter which is itself an 8 or 16K 
machine code program usually in R O M . 
When a Basic program is run the interpreter 
translates each Basic s tatement to the 
equivalent machinc code instructions. 

Converting Basic to machine code line by 
line is both inefficient and time consuming 
which is why Basic programs run so much 
more slowly than programs written directly in 
machine code. 

STRING 
T H O S E D O L L A R S I G N S which litter Basic 
programs represent strings. A string is a line of 
characters which the computer will treat as 

Which computer d 
'Should I buy a computer 
with a large memory, and 
which is the best micro 

for games?' 
I T I S D I F F I C U L T to give any one feature 
priority over another without knowing your 
interests. Obviously, if you are interested in 
graphics you will rate a high screen resolution 
above an extensive version of Basic or a power-
ful sound generator, I.ike cars, some home 
computers undoubtedly offer better per-
formance all round but cost proportionately 
more. 

As a beginner it is unlikely that you will 

need more than 16,000 bytes of memory — 
16K RAM — unless you want to store a large 
amount of data. Most of the best games 
programs fit into 16K. But figures for the 
amount of memory a computer offers can be 
deceptive. An advertised 16K of RAM rarely 
means that 16K is available for programs. 

Every home computer has an operating 
system. This is the machine code program 
which — as the term suggests — co-ordinates 
and runs operations such as printing to the 
screen, or reading in instructions from the 
keyboard. Although the operating system is 
permanently embedded in R0A1 it needs vari-
ables in RAM to keep track of what is 
happening. Consequently it reserves space in 

BEATING THE BUGS 
HOW TO CHECK ERRORS 
F E W P E O P L E can key in a long program 
without making any errors. Run the program 
after an hour .o r two's hard typing and it 
invariably crashes. However, you can save 
yourself a good deal of frustration if you 
interpret the error messages correctly. 

Although the message indicates an error at a 
particular line usually the fault lies elsewhere 
in the program. One of the most common 
error reports occurs when a variable has not 
been assigned a value. The exact wording of 
the message varies from computer to computer 
but it will probably read something like 
"undefined variable". 

T h e problem here is that you cannot use a 
variable without having given it a value 

beforehand. If, for example, a line such as 
100 LET A = B 

throws up an error report it means that B has 
not been set earlier. Look through the listing 
and check that you have correctly typed in 
every occurrence of B in the rest of the 
program. 

Another likely message is 
OUT OF DATA 

which will be reported at a line with a Read 
statement in it. Again the error is usually to be 
found somewhere else in the program. It 
indicates that the computer has not found 
enough items in a data statement. Either you 
have left out an item or you have missed a 
comma between them. 

Syntax errors are not difficult to spot. 
Sinclair owners are fortunate that the 
computer checks each line for syntax as it is 
entered: on other machines it is usually 
sufficient to retype the line checking for 
missed colons or spaces. Most Basics will 
accept a program line without any spaces but 
there are a few exceptions and, of course, 
spaces greatly improve the legibility of a 
listing. 

These are just some of the most frequent 
problems. Other bugs are more subtle and 
harder to detect. But if you understand the 
cause of an error message it is usually possible 
to track down the error without poring over 
the entire listing line by line. 
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FIRST BYTES 

S AND THINGS 
single unit, or string, unless it is told 
otherwise. If you input 

A $ = " F I R S T B Y T E S " 

and then ask it to print AS it will print 
F I R S T B Y T E S 

Many useful things can be done with strings, 
but string manipulation often results in knotty 
problems for the novice, so here is a quick 
explanation of string functions and their uses. 

LEN(AS) gives the length — number of 
characters — in a string. This is useful when 
you need to look at each part of a string in turn 
by means of a 

F O R N = 1 T O L E N ( A $ ) : N E X T N 

loop, or want to add something to the end of 
the siring. 

VAL(A$) converts the character represent-
ing a number into that number, that is, it 
converts a string into a numeric variable. This 
is particularly useful when INKEYS has been 

o I need? 
RAM and uses it as its own storage area. 

On the BBC the O/S takes up 3.5K RAM 
and even the unexpanded ZX-81 has to 
surrender a hundred bytes to the O/S. 

The screen memory also consumes RAM. 
Most computers map the display on to a 
section of RAM. Generally there is a trade-off 
between RAM and resolution: the greater the 
graphics resolution and the more colours on 
screen, the less memory available. 

A 16K RAMpack for the ZX-81 does indeed 
ofTer a full 16K user RAM but the ZX-81 does 
not provide high-resolution graphics. 

The best computers for games at the 
moment are probably the Atari and the BBC 
Model B. Features like graphics and sound 
make some computers more suitable for games 
programs than others. But just as important a 
factor is how long the machine has been 
around and how much software has been 
developed for it. 

Neither the Spectrum nor the Vic can match 
the BBC or the Atari in their hardware 
specifications, yet the games for these 
machines are almost as good and far more 
varied. 

It takes programmers time to discover how 
to make the best use of a computer — the 
quality of software for the ZX-81 is still 
improving. 

The Dragon 32 arrived shortly after the 
Spectrum but there is a flood of programs 
being produced for the Spectrum and only a 
trickle, as yet, for the Dragon. One of the 
reasons for this is that it was easy for the 
software houses which had been concentrating 
on the ZX-81 to move on to the Spectrum, 
since it uses the same processor — Z-80 — and 
was assured of a large market. 

Most home computers are suitable for play-
ing games on, but buyers of new machines 
should expect to wait some months before the 
appropriate software appears. 

used for input, as INKEYS always produces a 
string. Note the VAL of anything other than a 
number is 0. 

1 0 A $ = I N K E Y $ : I F A $ " " T H E N 1 0 

2 0 A = V A L ( A $ ) : I F A < 1 T H E N 1 0 

This rejects anything other than a number 
from one to nine. ASC(AS) gives the ASCII 
code of the first character in the string. This 
can be used to select a group of adjacent 
characters, such as the numbers one to five. 

2 0 A = A S C I A $ ) : I F A < 4 9 O R A > 5 3 T H E N 1 0 

STRINGS(N,A) forms a string of length N 
made up entirely of character A. A may be the 
ASCII code for a character or the character 
itself in quotes. Both STRING$( 10,65) and 
STRINGS(10,"A") will form a string made 
up of 10 letter As. 

String slicing is carried out by three 
functions: LEI*TS(AS,N) gives the first N 
characters, RIGHTS(AS,N) gives the last N 

I could 
do that 
Travel agents' windows often feature a 
moving advertising display. First Byters 
can win £15 by sending us a program 
moving up to 10 characters across and 
down the screen, starting at the top, 
passing left to right, feeding into the line 
below, then scrolling backwards and up 
to the top. We are looking for simplicity 
and elegance. 

characters, and MIDS(AS,M.N) gives the 
middle N characters, starting from character 
number M. If 

A $ = " T H I S I S A L O N G S T R I N G " 

then LEFT$(A$,4) = " T H I S " , R I G H T S 
(AS,4) = " R I N G " , and MIDS (AS,11,4) = 
" L O N G " . The line 

F O R N = 1 T O L E N < A $ } : B $ = M I D $ ( A $ , N , 1 I : 

N E X T N 

will make B$ = each character of AS in turn. 
When adding strings the second string is 

always put after the first string. 
A $ " = " L O N G " : B $ = " S T R I N G " : C $ = B $ + A $ 

will make CS = " S T R I N G L O N G " and not 
" L O N G S T R 1 N G " . Note that when adding 
strings you often need to add spaces as well. 

C $ + A $ + " " + B $ 

gives " L O N G S T R I N G " . 
STRS{A) is used to convert a numeric vari-

able into a string which can then be added like 
any other string. 

A = 1 : D $ = S T R $ ( A ) + C $ 

gives " l L O N G S T R I N G " . 
T o insert into a string it must first be 

divided into left and right portions at the 
appropriate point, and the various pieces 
added back together in the correct order. 

E $ = " V E R Y " : F $ = L E F T $ ( D $ , 2 ) + 

E $ + " " + R I G H T $ ( D $ . 1 1 > 

will now give " I VERY L O N G S T R I N G " . 
This type of string manipulation is important 
in text editing, and also often in sound and 
graphic functions which are handled as 
strings. 

St r ing searching is carried out bv 
INSTR(N,A$,BS) which will search A$ for 
B$, starting from character N. If BS is not 
found the result is 0, otherwise the position at 
which BS starts is returned. 

One of the most straightforward uses of 
INSTR is in checking for valid entries. All 
valid keys are included in GS, and each 
INKEYS value is compared with this. 
1 0 G $ = " A B C D E F G " 

2 0 H $ = I N K E Y $ : I F I N S T R ( 1 , G $ , H $ ) = 1 T H E N 1 0 

ASC II CODES 
E V E R Y C H A R A C T E R on the keyboard is repr-
esented by a code and when the computer 
stores a character, it stores the code in a single 
byte. Almost all computers adopt the same set 
of codes — the ASCII set — pronounced 
askey, as in Arthur Askey. A notable exception 
is the ZX-81, which uses its own set of Sinclair 
codes. 

Since one byte can hold a number from 0 to 
255 the set can contain up to 256 codes but 
only those for the keyboard characters are 
standard. The other codes are usually specific 
to each computer and could be used for user-
defined characters or predefined graphic 
characters or as control codes. 

If you type in and run the program you can 
see which codes stand for which characters, on 
your computer. T h e Basic keyword CHRS 
generates a character from its numerical code. 

1 0 F O R N = 3 2 T O 2 5 5 

2 0 P R I N T N , C H R $ ( N ) 

3 0 N E X T N 

You will notice that the For-Next loop starts 
at 32. This is because codes 0 to 31 are usually 

reserved for control characters. When the 
computer encounters one of these instead of 
printing a character it carries out an 
instruction. Control codes can be used to tell 
the computer to do such things as move the 
cursor up, clear the screen or change the 
colour. 

Using CHRS with control codes can be very 
useful for printing a number of characters to 
the screen quickly — enabling you to speed up 
games written in Basic considerably. For 
example, if 8 is the code for cursor left and 9 
the code for cursor down, 

P R I N T " E E " ; C H R $ ( 9 ) ; C H R $ ( 8 ) ; " E " 

would print one " E " on top of the other. But 
it is more useful to insert control codes in a 
string first, as in: 

A $ - " E " + C H R S O ) + C H R $ ( 8 ) + " E " 

followed by P R I N T AS. 
This is a rather simple example. T o discover 

what further uses control codes can be put to 
look them up in the ASCII table in your 
manual and try experimenting with P R I N T 
and CHRS. ' • 
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E A R L Y ORICS were plagued with a shaky 
display. Now the problem has been solved 
with an Astec modulator but the One ' s 
picture is still not as good as the Spectrum's. 

Both machines exhibit dot-crawl. The Oric 
has two modes of operation. Text, which 
allows the user more of the 16K. for Basic 
programs — 12,288 bytes — and Hires — 5,120 
bytes. Actual bytes free for Basic programs are 
calculated by reference to the Oric memory 
map. 

The Spectrum only has 8,846 bytes free but 
can mix text with Hires without resorting to 
calling ASCII codes. The Oric picture always 
retains a black border and this can be a 
disadvantage. 

Ink and Paper 
If you wish to provide the effect of a green 

playing surface, the Spectrum permits a green 
or any other colour border. Both systems use 
Ink and Paper commands, although the global 
effect on Spectrum is only achieved after a CLS 
command. The colour resolution of the Oric, in 
Hires, is greater than the Spectrum. 

T h e Oric uses a six-by-eight character cell 
size which produces noticeably lower character 
definition on a television display; the Spectrum 
has a cight-by-eight character cell. 

T h e Spectrum Beep command has always 

Spectrum on left. Oric on right. 

Test J. Array loading. 

"i0969988fla79869!i'j90i56:i963'jfi; jSO 379<»7397 707S97tJ974.«7397:J9 7l97030 39ee96 79669ss9a4«a3<as296 iQ6aos9 3 M«S705ei5S»;i9S3i5a9Sl«6B9»B9»W 
2 6 9 a 4 3a3B 2298 19B0 9 1 1 SO X70 J.O 
790^903902901 
19 1291J9H91S»l69 1791«9199209ai9 

Qe:9ee<is79ssse997097197397397197 5976»7797S9799B09ei»639(v39M0S59 
.i>?99"Ci941000 

2 DIM b 1 I O O O 3 TOR 4"! TO lOSJO 
4 LCT b ilflOl-iJi =» 0 NEXT i _ e. SO 5UC a© PRINT 7 LITT cop 
5 FOB » • ! TO 
9 i r fc. 1 a.I rb is rl> THEN CO SU© 

11? NEXT 4 1 1 I r C O ® THEN GO TO 7 IS CO sue 20 
1 3 JTOP 
2 0 FOR » - i TO 1 0 0 £1 PRINT t(»>; 32 NEXT * JS RETURN JO LET 01 LET b.!»> 32 i-Er t> is + IJ «o '33 LET RETURN 

30 

Test 2. Drawing circles. 

£ FQB a - C O J STEP J CICCLL a J. f.'CKT * 

been limited in use within a Basic program, 
being a single channel. The Oric uses the 
AY-3-8912 sound chip which provides three 
channels capable of producing a multitude of 

SPEED 
2 3jnst:eee) 
3 -osrt ;ro:2eo 
« BCieei-ft)** 
5 NEX1 
e sosijeze^sjNT 
7 C-0 
8 FCMW1T099 
3 ::N:A»S(A<!1II'EN OOSLSJB 

SEXI 
11 IFCOartCN Ĝ T07 
I 7 OOSUB20 

13 srop 
M FORAYS TO 100 
?! wtiN'SWi 
n Nfxt 
25 fi£t;:Rn 
38 0*9CA) 
3) B(ft)-8(A'J' 
32 1 I'D 
33 C'l 
34 R£*JRN 

Oric 
Time to load array : 15s. 
Time to sort array : 300s. 
Space occupied by program : 225 bytes 
space occupied by variables: 5,036 bytes 

Spectrum 
Time to load array ; 13s. 
Time to sort array 285.6s. 
Space occupied by program : 339 bytes 
Space occupied by variables : 5,037 bytes 

1 M:SES:CURSEtl?0,188,; 
2 F0SA-63T02STEP-2 
3 CIRCLE*,: 
•t .\E*r 

Spectrum : 31.2s. Oric : 11.3s. 
Unfortunately the Oric "circles" 3re 6.14 wide 
by 4.87 high. 

Test 3. Drawing boxes. 
- u H 

5 MOT J 
• i30 TO STEP "if tu C II " <62-a i CHJOU »,o CRflU C ."iRflU C, 

Spectrum : 4.51s. Oric : 6.1s. 

< HIRES 
2 CURSET?,2, ] 
3 fOSPi-2331084STEP 4 
4 cpwft.e, i =ORî wa, s iWAU2-A.e, i 
RMJ0, (82-A), I 
5 NEXTA 

( 

ORIC 
Even ice-cool Clive Sinclair 
is feeling the nail-biting 
tension. Kathleen Peel asks 
whether the proven virtues 
of the Spectrum and 
massive availability of 
software will be enough to 
stave off the challenge of 
the Oric which 
appears to offer 
more for 
£25 
less. 

different sounds, plus white noise. The oddity 
of it all is that the Spectrum is rather quiet and 
the Oric's built-in commands of Zap, Ping, 
Shoot and Explode are rather noisy. 

Both keyboards have a calculator feel. The 
Spectrum keys are reasonably large and the 
"feel" can be improved by typing Poke 
23609,50. This provides audio indication of a 
key being pressed. T h e Oric keys are much 
smaller and spaced slightly closer together, 
but at least the Oric has a full-size spacebar. 
T h e keyboard plays a more important part in 
using the Oric as almost all words must be 
typed in full and therefore, require the user to 
be accurate in typing commands. 

Oric Basic enables the user to use integers 
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SHOOT-OUT: 

; V. SPECTRUM 
• « S X A 

2 3 4 5 6 

crm. A S D F 

mm 2 X C 

and does mean that the Oric memory require-
ments are smaller and that more can be 
packaged into a Basic program. I suggest you 
look at the program listings carefully; if you 
arc new to home computing, the fact that the 

Spectrum spaces the text for easy interpre-
tation with an excellent line syntax checker 
may be crucial. If, however, you have already 
mastered the fundamentals of programming, 
then you may prefer the additional potential of 
the Oric. 

Relatively bug-free 
It is worth bearing in mind that Spectrum 

Basic was developed on the ZX-80 and is now 
relatively bug-frcc. Even the IBM Personal 
Computer had some errors. T h e Oric may 
suffer in so far as it is a substantial step away 

from Microtan Basic, Tangerine's old Basic. 
The Oric limits the length of a line of Basic 

code to 77 characters. At 75 characters, the 
first of three warning Pings is emitted, on the 
78th character the line is deleted. There is no 
line-length limit on the Spectrum. 

Oric's editor is worse than the Spectrum's. 
Edit X brings line X to the bottom of the 
scrccn. Typing Control A over characters in 
the tine writes the characters into a duplicate 
line which on pressing return replaces the 
original line. Cursor keys delete characters, 
while typing a character then backspace cursor 
inserts characters. Unfortunately the amended 
line is not visible while changes are being 
made. 

Saving and loading 
Saving and loading is not without problems. 

The Spectrum has a printer which is a low-
quality, low-cost machine and will produce 
screen dumps and listings very quickly. 

The Oric uses a Centronics interface which 
operates with Strobe and Acknowledge only. 
This should allow you to use a wide range of 
printers but it has not provided satisfactory 
results with the printer I used. 

The Sinclair manuals have been gradually 
refined and are now very good. The latest Oric 
manual is a vast improvement on the 
provisional offerings sent out in December 
and January but is still not as comprehensive 
as the Spectrum manual. 

Last summer some micro enthusiasts had to 
wait 20 weeks before the Spectrums they had 
ordered were delivered. It is early days yet but 
if demand is high as Oric has stated, I wonder 
what delivery time scales will be achieved. 

CONCLUSIONS 
• When comparing machines, it is 

always assumed that any innovative or 
exceptional function of one machine 
shows up as an inadequacy in the 
other. This is not the case, both of 
these machines are or will be excellent 
value for money. If you have £125 to 
spend, then the Spectrum is perhaps 
ideal for the beginner or someone who 
has outgrown his ZX-81 or ZX-80 and 
wants a machine now. The Oric is 
likely to be of more use to somebody 

who already knows a little about 
computing and who will be able to 
break the syntax barrier. 

• There appear to be many problems still 
remaining with the Oric's ROM, and 
perhaps the interface control. It is too 
early to talk about an extended version 
of Oric Basic when this particular ROM 
has not yet been fully debugged. It is a 
great pity as the potential of the Oric is 
far greater than that of the Spectrum, 
and this will obviously appeal to the 
more technically adventurous micro 
enthusiast. 

• Missing commands include ACS — 
Arcosine — and ASN — Arcsine. They 
can be evaluated using Cos Sin and 
Arctan. Other useful commands not 
implemented include Copy, Verify, 
Merge, Flash and Double: these can be 
simulated using control characters. 
There are no disc f i le-handling 
commands which may mean a new 
ROM required h la BBC. 

• It is important the Oric replaces the 
EPROMs in the early machines 
delivered as soon as possible and free 
of charge. H 
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WORLD'S LARGEST LIST OF 

W m 

w* 

C ^ 

f f 

\ S 
c ft ^ 

o > 

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

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



BBC MICROS ACCESSORIES 

« « \ 

m * 
o w > 

&&&&$ w1' 

m 
^ J m l 

Mail or telephone order 
Barclaycard or Access 
Credit Card accepted 

Access 

VISA 

SPECIAL OFFER 
Post and Packing £1 

on all items 
Appl ies to orders 

MICRO MANAGEMENT m J S X 
Micro Management 32 Princes Street Ipswich, Suffolk. Telephone: (0473) 59181 

Only defective or faulty goods 
may be returned. 
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T A N D Y ' S N E W four-pen Colour Graphic 
Printer could have the same dramatic effect on 
printing as the change from black and white to 
colour screen displays has had on computing. 
It is a direct descendent of the CE-150 2.25in. 
colour printer produced by Sharp for the 
PC-1500. 

The printer, complete with RS-232 and 
Centronics interfaces, costs £149 including 
VAT but not including any connecting cables. 
It comes with a power supply, operation 
manual, three black pens, one each of blue, 
green and red, and a roll of plain paper 4.5in. 
wide and 180ft. long. The machine is a healthy 
8.5in. square by 3in, high and weighs 1.751b. 
It is coloured silver-grey, with a black top 
cover which is raised to gain access to the pens 
and their holders. 

The printer can print either 80 or 40 
characters per line. The ASCII character set 
from code 32 to code 127 is implemented, 
although unfortunately there is no pound sign. 
A switch marked special characters provides 
for Japanese script. 

The characters are not produced by a dot 
matrix or burnt into aluminised paper. In 
either case, present technology would not 
permit 80 characters within a space of a little 
over 3.75in. The characters are formed in the 
machine's internal ROM and written on to the 
paper using ink pens. The effect is similar to 
high-quality type-written text. Except for the 
lack of proportional spacing of characters, and 
paper width, the performance is as good as 
many professional printers. 

The printer has two modes of operation, text 
and graphics. The Graphics mode permits 
character size to be varied from 80 characters 
per line to one character per line, in 63 steps 
retained on return to text mode. Characters 
can also be rotated in 90° steps. Also available 
is the facility to draw 15 different types of 
dashed line. Colour can be changed and a 
return to text initiated with very simple 
commands. 

Axes are specified in terms of X or Y with a 
defined step and interval. The step is a 
multiple of 0.008in. between 1 and 999, 
positive and negative, and the interval, the 
number of repetitions of the step, is between 1 
and 255. 

The effective X-axis resolution of 480 steps 
and equivalent vertical resolution draws 
convincing circles, without annoying steps on 
the edge. 

The printing speed is a slow 12 characters 
per second. At present screen dumps of 
graphics are not possible. 

The machine is opened by undoing five 
screws in the base and releasing four locking 
tabs to release the top moulding. The base 
holds the print and feed mechanism at the 
front. The paper drive is friction-fed by a full-
length rubber compound roller and side 
pressure rollers which also prick the edge of 
the paper at 0.156in. steps. This gives the 
effect of tractor drive and has the advantage of 
providing the Y axis with a quoted accuracy of 
one percent coupled, with a repetition 
accuracy of 0.008in. 

The PCB is screened from interference and 
the major integrated circuit components are 
encased in a screened box shaped around the 
parallel input/output socket — very pro-
fessional. There is a large heat sink down the 
right-hand side at the rear. 

The top moulding of the unit houses the 
power switch, serial input/output socket, and^ 
power socket at the rear. A small PCB 
houses the power indicator lamp, the 
paper-feed and colour-select push 
buttons. Finally, housed under 
the mechanism cover is the 
manual pen-change switch. 
The top cover lifts to 
e x p o s e ins t r u c t i o n 
l a b e l s , o n e 
concerning 
pen 

CGP-115 LISTS IN 

I 

i 

B >1 

i 

_—_—_ 

* !1"ht pftfllarf not wfl fOf iw" -itv •' Im , 
ritn^vr 1he panv mo Tftpiw.e tr̂ r f j»f>* 

• A'.vs be ;uif* fhwt arc £ iwt̂  m*t v » Afwti uv-wj it*. 
Ofint*f 

• VW»n rnmovirnj pdfw li<>"> OH* (X otn JI<V.ItT. UVP "W 
MKr»re4 '<u< iMfrf)' evm^ 

PEN CHANGE SW 
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REVIEW 
If your listings are listless 

and your printouts are 
plain, the CGP-115 
could be what you 

are looking for. 
Kathleen Peel 

checks it 
out. 

replacement and the other noting how to look 
after your printer. 

The 50-page manual is well laid out and 
clear, but there arc some omissions. The 
appendices provide some Basic programs 
which produce pie charts, sine and cosine 
curves. 

It is surprising that there is no indication of 
the connections on the four-way DIN socket 
masquerading as an RS-232 interface. Only 
pins 2, 3 and 4 are wired. Table 1 gives the 
connections. T h e serial interface operates at 
600 baud with no parity and two stop bits. 

The parallel interface is via a Centronics-
type plug but the only connections used are 
busy — Pin 11, strobe — Pin 1 acknowledge — 
Pin 10 and the data lines. 

Loading the paper was initially a bit of a 
problem. A protrusion in the centre prevented 
the paper from being entered into its loading 
slot completely, and so take up, by pressing 
the paper-feed button, could not take place. 
The answer was to cui a strip of paper 6in. 
long by lin. wide and load this into the slot 
close to one edge, such that it could be fed 
through by hand. The strip was then slid 
across into a central position and the full paper 
width loaded over the top of the strip. As soon 
as rake up was established the strip was 
removed. 1 only used this procedure twice as, 
whatever the obstruction was, it disappeared. 
Loading the pens was straightforward if a little 
fiddly. Neither operation is likely to be 
required very often. 

(continued on page 48) 

COLOUR 
O R I C - - T A N D Y C G P 1 1 5 

C e n t r o n i c s I n t e r f a c e 

SPEEDBLOC CABLE RS 4 6 7 - 2 8 9 
MOUNTING SOCKET 20-UIAY 
Above: sample Oric/CGP115 printout. 

3> LPKlNr-TOS, 2 W ;itEn n « E Boon 
LPRFNT1' I* ;R£H 

9a LPKIKR-XB. ia , i« i« tn UERT AXIS 
M l f * | N T ' H X l , 2 3 , | 8 - i * £ | t M O R I ] A X I S 
78 LPRJNr '52 ' .«»EN CHAR SI1E 
73 L p t t j n r ' r a ' I N KED 
M LPRIHr'03'I«?EK wire LEFT SIDE 
3* LPRIHT'N-IA, LTIRCN PAS PEN 
32 LPRINT"PSAL£'.«En Mt|TE UERT 
91 LpffiNr-nsfl,-40' i«t£n pos pen 
98 LPRJHr'QB' :*EH Mil IE ItlQHT UA1 
37 LPRjNT'C2';«)£n 1H GREEK 
38 LPWtNT'P 1983":*£tt TITLE 
• 3 0 LFRINT'Cl ' 
178 LPSIHr-fW,8-
198 Lf* INr -D28 ,73p 

288 LPRJKr'038,38' 
210 LPRINT'OlSa.iaa1-
238 LP* W t i l ' 
2S9 L F K W S 8 * 
2ee Lrftwr«,c* 
201 FORX-I TOO LUTUNTLT INEXTX 
202 LLIST 
204 END 

1983 
Above: typical 80-character printout. 

C 3 * + , / 0 1 2 3 4 5 6 7 8 9 : ; < = > ? @ A B C Q £ F G 

H I J K L f l N O P Q R S T U U W X Y ? [ \ J ^ _ ( < x b c d e f g h I j k I m n o 

p q r s t u v w x y z { ! ) - 8 
Auto-test character set. 

Pin Function 

1 Not connected 
2 Busy 
3 Earth 
4 Data 

Table 1. Four-pin socket terminations. 

Printout 
Length/£ Sq. ft./£ 

Sinclair 27.2 9.1 

Amber 129.4 24.3 

CGP-115 112.8 42.3 

Table 3. Paper usage running costs. 

10 REM LINE SAtiPLE PROGRAH 
20 PRINT,CHR$C183 
3 0 P R I N T , " L 3 " 
4 0 P R I N T , " J 4 8 0 i 0 " 
50PRINT, "A " 
60 END 
Sample BBC/CGP 115 printout. 
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Computer 

full graphics 
48K 

mjk-—— A * m o d e l . . l M t i 
Superb styling I/] A /vP^ i 

| f Choice of 16K RAM or massive 48K RAM V V 
# Ergonomic keyboard with 57 moving keys J H E ! I H | a 
# 28 rows x 40 characters high resolution •Mjlllfer'fr 
# Teletext/viewdata compatable graphics 
# 6 octaves of real sound plus Hi-Fi output ML 
# Centronics printer interface and cassette port H n ^ J / ^ 0 
# Comprehensive user manual 
OPTIONAL MODEM OFFERS COMPUTER PHONE UNK FOR: I ^ S h h U 

• ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 
COMING SOON,TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 

FOR HOME: The ORIC-1 is the professional alternative for home computing. j j 
Superbly styled, the 57 key layout is based upon computers costing many times more j m 

than the ORIC, and will help the whole family to learn and understand computing, J M 
right from day one. The ORIC incorporates an improved version of Basic 

for ease of programming and use. For the enthusiasts the computer has laser J A 
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi J ^ k 

output for incredible effect The communications Modem will ^ ^ ^ 
allow'Telesoftware', message sending, and Prestel use. ^ ^ ^ ^ ^ 

FOR BUSINESS: The ORIC-1 is the answer to many 
day to day problems. Software is becoming available for ^ S j j 

payroll, accounts, stock-control, and many more systems ^ • j P ^ ^ R g v l 
to help your day to day business organising and control. j ^ v H H 

In addition, the ORIC COMMUNICATIONS MODEM will 

information, to send and receive electronic mail'. ^ f t ^ H 

look at the latest stock-market and share indexes. ^ S ^ W ^ S ^ ^ ^ ^ t K B ^ ^ S 

9 HOW TO ORDER YOUR ORIC-1: By phone: 
Just ring our telesales number Ascot 

THE REAL 
COMPUTER SYSTEM 

FOR 

incl VAT 



(continued from page 45) 
When the printer is switched on, the pen 

carrier traverses to the left-hand edge and 
rotates the pens to ensure that holder number 
one is in the top working position. The printer 
then draws four boxes produced sequentially 
by the pens in holders 1, 2, 3 and 4. This is to 
ensure that the user is aware of any dried-up 
pens. 

Pressing the paper-feed bntton at switch on 
sets in motion a self-test procedure that also 
prints the character set in the four loaded pen 
colours. 

CONCLUSIONS 
• Tandy's new printer will transform data 

presentation and allow the computer 
to interpret results fully, for ease of 
reading, varying colour, indentation, 
and print size as necessary. 

• The graphics capability provides for 
considerably better resolution that 
available to the majority of micros. The 
lack of a screen dump facility is likely 
to be temporary as users will soon 
develop software to produce screen 
dumps in colour. 

• This high-quality printer can only be 
faulted on paper width, and slow 
speed which may make it unsuitable 
for word processing. _ 

f 1 
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Table 2. Comparison of machines. 
Characters Paper 

Printer 
Size 
in. 

Basic 
Cost 

£ 

Accessories 

Colours line sec Type Width 
in. 

Length 
ft. 

Printer 
Size 
in. 

Basic 
Cost 

£ 
Paper Rib-

bons 
life 

Sinclair 
Printer 1 32 50 

Metal 
ised A 65 

5.5 
X 

2.9 
X 

1.9 

59.95 
11.95 
for 
5 

Amber 
2400 1 24 17 Plain 2.25 88 

6.3 
X 

6.3 
X 

3.1 

89.70 
3.40 
for 
5 

2.00 
Ribbon 

3x 
88ft. 
rolls 

Tandy 
CGP-115 

4 
80 to 
lin. 
63 

steps 

12 Plain 4.5 150 00
 

00
 

w
 X

 
£ 

x 
V

 

149 
3.99 
for 
3 

1.69 
for 
3 

pens 

825ft. 
each 
pen 

NEW SPECTRUM 
SOFTWARE 

TRANS YLV AN IAN TOWER 
In this spine chilling adventure you explore Count Omenta's dark 
lower from the dismal dungeons to the terrifying lop! Discover his 500 
room m a z e with ils incnxlibly spectacular moving three dimensional 
graphics. Watch out for the swooping vampire hats as you try lo rid 
the world of this Transylvanian terror! Combines an adventure with a 
maze with a fast moving graphic action game! A new maze everytime! 
With a full save' routine for use dur ing tlx; daylight hours! 48K 
SPECTRUM only £6.50 

EVEREST ASCENT 
Stake your claim lo the lop of Ihe world in this demanding vortical 
adventure in which you aim to reach the summit of the world 's 
highest peak. A complex game; of strategy and survival. 
For Its or -tHK S|>eclruin (For the I6K Spectrum we have divided 
Everest Ascent into exciting parts to give you an adventure as 
complex as tin; 48K version) 
Hi X 48K SPECTRt M Ui.50 

Richard Shepherd 
Softn/are 
F R E E P O S T ( N o s t a m p r e q u i r e d ) , 
M a i d e n h e a d , B e r k s S L 6 5 B Y . 

Promotion 's the n a m e of the g a m e in 
'SHIP OF T H E LINE' - An adventurous management game. 
Fearlessly battle your way up the ranks... encounter enemy fleets... 
survive mutiny, fever and famine... endure fog, fire and thirsi... then... 
when you think you've done well... rush home to Port for promotion! 
16K SPECTRUM £4.95 48K SPECTRUM £6.50 

MULTI FUNCTION CASH CONTROLI.ER 
Takes can; of your Home Budgeting, Bank Account, Standing Orders. 
Loan and Mortgage Repayments. Complete security ensured by 
secret password. A budgeting bargain for only £10. 48K SPECTRUM 

SUPER SPY 
A complex adventure for the 48K Spectrum incorporating a hill 3-D 
maze. The many sections of this game ensure that you are entertained 
for hours if not davs. Full 'save' facility. 
Only £6.50 48K SPECTRUM 

ORDER F O R M Please send me 

-IFLK E\«rnst AJOJTII * at 
16K Everest Ascent at 

4BK Transylvaiiian Toww at 
16K "Silip (if tin; 1 JIK: at 
48K Ship of tlw tine' at 
4HK fkif*.T Spy at 

| -J8K MiiltifiiiKiKKi Cash OxitnflcT at 
I 1 enclose my cheque/Pcstal Order for £ 
I payable to Richard Shepherd 
I 

S*m. 
9et£i off 

By First Class Post 
On Quality TDK 
Cassettes 

I Name 

Address 

Machine K Memory 
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. ( D B Q U M C N A ( A & B ) 
SPACE ADVENTURE (Mode I) Mx h.n* COOr - 132K) 
Ou> Wit Sjmt la* th* Atwn now ir-wfMtn »nd fntunctd 'Of BB(. 
Inlfigutng mixture OF $PKf Invjdctl, MJH t^d Adrt^lurc Alt in M <)jm# f 8 

VIOOLE KINGDOM {MsM 7( B«i( S. Mi'.hio* Cod» 
OoQint' tiffw with ovrr 300 roonn to 'tnd and •..[->"• (Of jvrt«d»} 
the nuny dil'«'«nt iwiMn *nd ftt'Wv* th' 10 ol Hyttm C"oo» Fiom 6 
d.l'trcnt chjfjclf H"d Ktnar 01 f8 
SPACE INVADERS (Mo> Mi<n,n«CoiJ» 
F«t K I I & A , f u l l - l e j t u * * v+'iton o* Ihn popol*' O u l l t j n d m q tî h rru>'u!ton C O ! o u r 

piui sound. £8 
RtVERSl jnd GOMOKt (Mode S) M«(iin» Codf 
R«pon*# timf undf* Ofw wcond It* thr tint 3 M#ny ft-jtutn mcluding 
boj'd. ptoUm iDiing. tit Both 1>» my ibwh.ng and ilulltnjing £8 

•NEW* Word procwor package only 
Wi.tttn M I IK IHK <od« LO' *ndvtty>t. ty 

GAMES TACE I (Mod« b) Mj<h.n»Cod» 
Monnu Wj'l BitJkoul, SnikC jnd Hun! l«t mo».ni) jddii :..•<• *»<y tolotwlul 
TH,« QUJLITY QJNT** *0F |H* P'-CC of ONE C8 

MICRO MAV IMMt 2\ MichiwCiKk <3?K) 
movwî  cx<«ll«n] colovr Qtjfibiil wilh Kwrtd 

C 19.95 
I *%y lo u » with 'ull on^c*rtn i nq 

* id eji'O" (mo*e uwful i t»ow*,lul tlvjn j f t i l rdttof) mitt . m w . 
copy. V«MJW« Ub wtt^nj. plwt n>*ny mfti* ITJTURM Complete with induction 
fninual S.A.E fw fuPlhtfr dtliflt 

All proyimi Juopiitd on C-IS cJucltrv An pt:t« »'* ifuluvv*. no »«« 
Buy <ny two c*uttt« jnd deduct £1'rom lotfi S A t lot CatOofu* 
4T0M 
Software jlvo V .> • lnvit>e«v Ai# -Sf««k» Only C6 e*ch 
S.A C lO' C<UiH Of OUF full rjnqc 

• m s m a t i B S S E Q B s i s D 
• • • • s s t f i J E E s n n n n 

PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

The N E W EconoTecb 1GK R A M PACK 
adds 16-tlmes more memory to your ZX81 at a budget price! 

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

ONLY £19.951 
plus £1.50 post & packing 
to anvwhere In tha 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: 
EconoTect), 30 Brockenhurst Way, London SW18 4UD 
Please send me .... 16K RAM Packs @ £19.95 each, 
plus £1.50 post and packing. 

Name 

Address 

ystems 
THE VERY BEST IN MACHINE CODE 

FOR THE ZXSPECTRUM & Z X 8 1 

SPECTRUM 16K GULPMAIM " -sme of the' man' variety 
with 15 maces, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode, choice 
of joystick control. " A n extraordinarily good program" raves Boris Al lan for 
Popular Computing Weekly. We think you will agree. £5 .95 

SPECTRUM 4 8 K M ASTERFILE business/domestic filing 
and reporting system. So flexible that it is equally usable for your mailing lists, 
catalogues, stock control , text extracts applications ore endless, f u l l y user-
defined data and report display formats, dynamic variable-length file, records 
and data items. Ful ly menu-driven w i t h powerful search facilities, sorting, total / 
average, update, mult iple independent files, printing. Yes, we aim to support 
microdrivc when Uncle delivers. Nearly all the 8K we use is machine code, so 
you get 3 2 K per file. Comes with example file and 22-page manual. £ 1 5 . 0 0 

SPECTRUM 16K SPDE Disassembler and Editor, as used by 
.other ZX professionals, and we used it to develop the above. £ 5 . 9 5 

ZX8116-48KTHE FAST ONE „ 1he p^e^ to 
M A S T E R F 1 L E and is in use all over the world now. Specification is very similar 
to M A S T E R F I L E . £ 1 2 . 0 0 

ZX81 16KGULP2 almost identical spec to G U L P M A N . £4.75 

All programs supplied double-recorded and mailed 1st class by return. Prices 
include VAT and postage within Europe. SAE for full list. 

CAMPBELL SYSTEMS 
(Dept. YC) 
15ROUS ROAD 
BUCKHURSTHILL 
ESSEX IG9 6BL 
ENGLAND 01-504 0589 

From Warp 
Factor Eight 

Lift-off into 
'83 with HI-STAK 

m a k e s y o u r c o m p u t i n g e a s i e r , f a s t e r , 
m o r e r e l i a b l e , less e x h a u s t i n g a n d s i m p l y 
m o r e e n i o y a b l e . 

a n g l e s your c o m p u t e r n e a t l y to t h e 
cor rec t e r g o n o m i c pos i t ion for t h e m o s t 
e f f i c ien t k e y b o a r d o p e r a t i o n 

p rov ides e x t r a v e n t i l a t i o n for hot Z X 8 1 ' s 
a n d S p e c t r u m s 

ins tan t l y a p p l i e d 

s ty led for ' 8 3 . adds t h a i p r o f e s s i o n a l look 
to your s e t up 

p r e c i s i o n i n a c t i o n m o u l d e d in q u a l i t y 
A S S . n o n s c r n t c h - n o n s l ip base . 

e 
e 

ZX81 
SPECTRUM 
VIC20 
TRS80 
NEW BRAIN 
JUPITER ACE 
Etc. 

Order form. Please send me HI-STAK set(s) (a! £3.95 per 
set), I enclose cheque/P.O. fo^ 

Name 

Address 

Post code 

To Warp Factor Eight, Dept. YC. 
6 Pelham Road, Braughing, Ware, Herts SG11 2QU. 
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If you are all at sea when it comes to choosing 
programs for your BBC Micro don't gamble — 

consult Peter Connor's software guide. 

BBC SOFT 

S O I T W A R H I O K the BBC Micro is still pouring 
down like invading aliens in a video game. 
Mos t of it is i m p r o v i n g rap id ly 
presentation, if not originality. Nearly all the 
games reviewed here have good graphics and 
sound, and nearly all are the close relatives of a 
standard arcade game, l.ike racehorses, arcade 
games produce many offspring; "by Defender 
out of Invaders". Unfortunately not all of 
these games are thoroughbreds. 

Superior Software has produced several 
games, all based on old favourites. The most 
interesting on offer is Centipede, apparently 
the only available version of this popular 
game. You have to try and destroy a fast-
moving and very unfriendly centipede which 
snakes down from the top of the screen. There 
are other hostile creepy-crawlies, including a 
spider which menacingly bounces up and 
down above or on you. Visually this game 
compares well with the arcade version, being 
colourful and clear. Unfortunately, it is not 
possible to fire as rapidly and this can lead to 
many an untimely death. 

Invaders and Galaxians are also produced by 
Superior Software. These two games, as their 
names suggest, are standard issue. Both, 
though, are well-produced, with colourful 
graphics, responsive controls and the usual 
bunch of extra-terrestrials. 

r - 1 V 

1 I 

4 * 

Space Fighter, from the same company, is 
advertised as a mixture of Defender and 
Set amble. However, it is not as exciting or as 
complex as either of these games. There is a 
curious effect to the display; you seem to be 
underwater spearing fish rather than blasting 
baryons and mutants in the lonely skv. 

Alien Dropout, again, from Superior 
Software, has nothing to do with spaccd-out 
hippies. Instead, in another variation of the 
Invaders and Galaxians theme, vou are * ^ 

attacked by killer moths. Do not be fooled by 
their placid purple appearance — these moths 
are out to get more than the clothes in your 
wardrobe. 

Alien Dropout is not as fast or as furious as 
Invaders or Galaxians, but it does 
have a certain homely charm. 

The last program under review 
from Superior Software is Fruit 
Machine. This gives you a fruit 
machine on your screen. You can 
nudge or hold, collect or gamble. 
It is just like the real thing — 
except, of course, that there is 
no money. The program gener-
ously gives you a credit of 20 to 
begin, and when it has cleaned you 
out you can start all over again. It 
is difficult to image who this 
program will appeal to; are there 
fruit machine addicts who play for 
the sheer fun of it? If so, then this 
is their program. The graphics are 

very good and with a little imagination you 
might be able to convince yourself you are in 
Las Vegas. Perhaps it will help to wean 
compulsive gamblers. 

From Program Power come Alien Destroyer 
and Laser. Both have good, colourful graphics 
and a range of skill levels. The first is an 
Invader-style game with a variety of bombs 
and attackers. An engaging detail is the little 
yellow man who leads you back to the starting 
position when you have been destroyed. 
Another bonus for connoisseurs is the Battle 
Report you receive after each game; 
percentage of hits, number of torpedoes fired, 
and so on. Laser is a version of Missile 
Command, and quite a good one. All the 
familiar features are there and the player has a 

1 1 V 1 
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SURVEY 
WARE 

wide range ol options — perhaps too many 
unless you are as familiar w ith the keyboard as 
a touch-typist. 

T h e new version of" Chess by Program 
Power is a great improvement, mainly because 
it is now in colour. T h e board is very clear — 
in bright red and green and the pieces are 
well-defined. It plays a vigorous attacking 
game at level 2 and makes its moves very 
quickly. It is prone to commit a computer 's 
version of human error — that is, losing its 
queen — but obviously plays a more thought-
ful game at the higher levels. 

In cont ras t to games of death and 
destruction, BBC Software have produced a 
tape called Games of Strategy. If there's 
anything left of your brain after a few hours of 
Galaxians you might like to try Galaxy, 
Gomoku, Masterbrain or Reversi. 

in Masterbrain you have to discover a four-
figure digit the computer is " th inking" of, and 
it has to discover yours. Revcrsi and Gomoku 
are both well-known territorial possession 
board games. Galaxy is another territorial 
game, pitting you on board the starship 
Endeavour - against the invading Kryons. By 
plotting co-ordinates on the screen you can 
destroy the invaders by firing phasers and 
photon torpedoes. None of these games is 
particularly interesting graphically, but that's 
not the point. If you like board games or 
logical games, you might enjoy them. 

Acornsoft's version of Galaxians is called 
Arcadians and is written by someone calling 
himself Orlando. Perhaps he really is called 
Orlando. Pseudonymously or not, Orlando 
has written a very good program; definitely 
the best available Galaxians-style game for the 
BBC. A jolly little tune announces the begin-
ning, after which you are rapidly destroyed. 
But you soon gel the hang of it, and the game 
improves as you proceed through the pages. 

Although not written by Orlando, Acorn-
soft's Super Invaders is also the best of its kind 
for the BBC. It has three levels of difficulty. 
T h e first two, A Mild Encounter and An 

t'lY* n' i jgf̂ K'j. I 

f =: -> | 

1 

I'ncomfortable Situation, are in [he 
traditional mould with the invaders 
and their missiles encroaching more 
quickly on your position. In the 
third level, rather exaggeratedly 
called A Terrifying Kxperience, the 
invaders' bombs float down and 
home in on you. They do not often 
miss. This is an exciting and well-
executed version of a game which 
had almost lost its interest. 

Better than both these games, 
t h o u g h , is R o c k e t R a i d , 
Acornsoft's answer to Scramble. 
You must pilot your ship over jagged land-
scape, bombing the fuel dumps and blasting 
the rockets. The controls are similar to the 
ones used in Defender but are more 
conveniently positioned on the keyboard. This 
first stage is deceptively simple. 

No sooner have you successfully negotiated 
these paltry obstacles than you are confronted 
by one of the most awesome sights in home 
computer games; the cavern. Grown men have 
screamed in anguish as, time after time, their 
ships has been destroyed by the viciously 
oscillating green yo-yos called phizzers. 
Hventually of course, you get through, only to 
be confronted by the meteorites approach-
ing at different altitudes, they cannot be 
destroved but must be avoided. With vour 

i, i i < i • * i i i i i 

r£:fE :% r-i* :tU :?« ti^ 
. T ,9« fifsl & 

nerves shot to pieces by the ordeal of the 
Cavern you do not last long here. So you go 
back, to the beginning, to the Cavern and the 
phizzers and . . . When you have flown 
about a hundred missions you might get 
through to the skyscrapers, or the maze, or 
even the fabled deserted city. Then you can 
start all over again. 

All three games have excellent graphics and 
sound quality and are probably worth the extra 
money as they are definitely the best on the 
market. 

Level 9 have produced two adventure 
games; Adventure Quest and Dungeon 
Adventure. These two programs seem to he an 
attempt to exploit the vogue for fantasy and 
role-playing games such as Dungeons and 
Dragons. Add a touch of Tolkien and just a 
hint of Conan The Barbarian and you have the 
scenario; quaintly-yclept wizards and knights 
encounter evil and violence — but no sex in 
steaming primeval forests and war-ravaged 
wastelands. 

Beneath the odd vocabulary and exotic 
props they are, of course, ordinary adventure 
games. As such, they are as good as any other. 
You arc an apprentice wizard who, in order to 
save Middle Harth has to seek out and destroy 
the evil I.ord Agaliarept in his dark tower. 
When 1 was an apprentice wizard I was 
quickly eaten by ravenous wolves but the 
program kindly resurrected me and I received 
the blessing of Typo , God of Adventures. It 

(continued on page 53} 
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Is your Spectrum 
holding back? 

Unlock all the secrets of your Spectrum with the 
most complete Spectrum Software Library available. 

Written by the sharpest minds in micro technology today, this comprehensive library of 
software will allow you to maximise the entire rangeof your Spectrum's impressive 
capabilities. It you demand the best from your Spectrum, cut out and mail the coupon 
today, because once you've unlocked all the secrets of your Spectrum - there'll be no 
holding you back. 
NEW RELEASE: The Complete Spectrum ROM Disassembly 
This is the book for the serious programmer who wants to get right to the heart of the 
Spectrum system; its 16K ROM control program. 
Written by Dr. Ian Logan and Dr. Frank O'Hara, each ROM routine is completely 
disassembled and its function clearly explained. Great care is also taken to ensure 
the reader understands how all the routines within the ROM interact with each other. 
The book also explains every aspect of the Spectrum's software operation in detail 
and makes all functions and entry points available for use in your own programs and 

routines. £9.95 
NEW RELEASE: JSpectrum Hardware Manual 
An essential aid for every Spectrum user, giving an easy to 
follow explanation of how this sophisticated micro computer 
really works, written by Adrian Dickens. 
Backed up with a complete rundown on each component's 
function and full circuit diagrams, the book reveals many 
features of the Spectrum system not mentioned in the Sinclair 
Manual. 
The book also includes practical hardware projects and tips 
enabling you to take full advantage of the system's hardware 
potential. £5.95 

Understanding Your Spectrum 
A com plete overview of Spectrum 
soltware systems explaining both BASIC 
and machine language programming. 
£7.9S 

Over the Spectrum 
30exciting programs and games 
totest you and your Spectrum 
plus many programming hints 
ana dps too £6.95 

spectrum Machine Language For 
The Absolute Beginner 
Everything Ihefirst lime user needs 
to Know at cut Spectrum Machine 
language C$.95 

MELBOURNE HOUSE PUBLISHERS 
Please send me your free catalogue. 

Please send me: 
Books 
SPECTRUM 

Understanding Your Spectrum 
Spectrum Machine Language 
For The Absolute Beginner 
Over The Spectrum 

~ ThecompleteSpectrum ROM 
Disassembly 

D Spectrum Hardware Manual 
DRAGON 

Enter The Dragon 

Orders to: 131 Trafalgar Road, 
Greenwich, London SE10 

ZX81 

£7.95 

£6.95 
£6.95 

£9.95 
£5.95 

£5 95 

Machine Language Made Simple 
for theZX80& 2X81 £8.9S 
Not Only 30 Programs £4.95 
Understanding Your 
ZX81 ROM £8.95 
complete Sinclair Basic 
Course £17.50 
Basic course cassettes £2.50 
Complete Sinclair zxs i Rom 
Disassembly Part AS, 8 £9.95 

• insandOutsof the Timex 
TS1000 

Correspondence to ClebeCortage, 
Station Road, Cheddlngton, 
Leighton Buzzard, BEDS LU7 7NA 

VIC 20 
VIC Innovative Computing £6.95 

Tradeenqulrles 
welcome. 

• 
Cassettes 
16KSPECTRUM 

Over The Spectrum NO. 1 £5.95 
Over The Spectrum No. 2 £5 95 
Over The Spectrum No. 3 £5.95 
Programs from Spectrum 
Machine Language Book £5.95 

48KSPECTRUM 
• Penetrator £6.95 

TheHobbit £ ia .9s 
STANDARD VIC 20 

vie innovative Cassette 1 £S.9s 
vie innovative Cassette 2 £S.9S 
VIC Innovative Cassette 3 £5.95 

• Viccamespack £5.95 
The w i z a r d ! The Princess £5.9S 

£5 95 
All Melbourne House cassette software is unconditionally guaranteed against malfunction. 
Access orders can be telephoned through on our 24-hour ansafone (01) 858 7397. 

i enclose my cheque/money order for £ 

Please debit my Access card NO 

signature 

Address 

All prices include VAT where applicable 
£ 

Please add 80p for post and pack £ 

TOTAL 

£xplry date 

Name 

.Postcode YC3 | 

MELBOURNE HOUSE PUBLISHERS 



fcontinued from page 5JJ 
did not do me much good, and for all I know 
the Middle Earth is still waiting to be saved by 
a brave and ingenious adventure game fan. 

Dungeon Adventure is related to the 
previous game; now you must find the dead 
demon lord's treasure in his black tower. Both 
these programs have a Save facility and come 
with an explanatory booklet. Enclosed is a 
stamped addressed envelope which entitles 
you to one clue from I.evel 9. 

It was encouraging to see that software 
houses arc now producing more programs of a 
practical or educational intent. Program 
Power offer Constellation, which enables the 
user to view the stars from any point on the 
Earth's surface, on any date and at any time. 
You enter latitude and longitude, date and 
time and telescope elevation; and, behold, on 
the screen is displayed a map of the heavens! 

You can zoom in or out, thus allowing you 
to have a close-up of one particular constel-
lation or a broad view of the whole area. This 
program will probably appeal mainly to 
budding astronomers as an easy method of 
finding their way about the stars before going 
on to the real thing. 

If you are more interested in money than the 
mysteries of the cosmos, then Compute-a-
draw from Davansoft will be more to your 
taste. Its manufacturers claim that by using it 
carefully you can predict draws with about 
20-30 percent more success than picking them 
with a pin. They do not promise you a 
fortune; only the opportunity of winning 
several smaller dividends each season. 

This program comes in two parts; the pre-
diction program, £4.95, and the database, 
£13.50. The latter is, obviously, essential and 
the work that has gone into it justifies the 
price. It contains the results from about 6,650 
matches over the last three seasons, up to 
January 15 of this year. If you do buy this 
program, then you will have to be prepared for 
a fair amount of work; adding information to 
the database, running the program before 
making selections, reading the copious 
explanatory notes. 

Perhaps the most difficult commands to 
master in the BBC Micro's repertoire are the 
Sound and Envelope commands with their 18 
parameters. Davansoft 's Sound Editor is 
designed to make them easier to use. It draws 
the graphs of the pilch and amplitude 
envelopes over the same axes; the parameters 

Company Software Price 
BBC Software, Games of Strategy £10 
BBC Publications, Painting £10 
PO Box 234, Drawing £10 
London SE1 3TH. 
Level 9 Computing, Adventure Quest £9.90 
229 Hughenden 
Road, Dungeon Adventure £9.90 
High Wycombe, 
Buckinghamshire 
Program Power, Chess £6.95 
Dept YC2, Alien Destroyer £6.95 
8/8a Regent Street, Laser £6.95 
Chapel Allerton, Constellation £5.95 
Leeds LS7 4PE. 
Davansoft, Compute-a-draw £4.95 
1 Delapoer Drive, Sound Editor £5.95 
Haverfordwest, 
Dyfed SA61 1HX. 

are printed below and can be easily entered by 
moving the cursor. When you alter one of 
them the program enables you to discover the 
effect by redrawing the envelope shape and 
producing the new sound. 

BBC Software has produced two programs 
exploiting the graphic capabilities of the BBC 
computer; Painting and Drawing, both by 
Brian Smith of the Royal College of Art. 
Although the controls for these two programs 
are rather complex, they both come with clear 
explanatory booklets. In Painting you have a 
good variety of colours to choose from. There 
is also a choice between brush and airbrush — 
which "paints" in a cluster of dots. Other 

options are to vary the width of brush, use 
hatching or vaiy background colours. Draw-
ing allows you to create circles, polygons and 
other shapes with different sizes and effects. In 
both of these programs brush or line 
movement is controlled by the cursor keys; it 
is thus rather difficult to draw, for instance, a 
curve. If you want to explore the BBC's 
graphics these programs could be useful. If 
you want to learn how to draw then you 
should buy pencil and paper. 

Anyone who is interested in making the 
most of the BBC Micro's graphics might be 
belter advised to take a look at Acornsoft's 
Creative Graphics. Best described as a 
compendium of graphics techniques and ideas, 
the tape contains 36 Basic programs which 
produce a variety of pictures and patterns. 
These include rotating 31) shapes, animated 
pictures and elaborate and constantly-
changing designs. 

One of the most impressive things about this 
collection is how short the programs arc. Few 
of them would take long to key in; yet they 
achieve the sort of effects that are only 
available with machine code, if at all, on most 

Software Price 
Rocket Raid £9.95 
Arcadians £9.95 
Super Invaders £9.95 
Tree of Knowledge £9.95 
Creative Graphics £9.95 

Centipede £6.50 
Galaxians £6.50 
Invaders £6.50 
Alien Dropout £6.50 
Space Fighter £6.50 
Fruit Machine £6.50 

Wordwise £45 

other home micros. This reflects both on the 
scope of the BBC Basic and the ingenuity of 
the author, John Cownie. 

T o extract maximum benefit from these 
programs the aspiring computer artist should 
buy the Creative Graphics book, which is 
available separately for £7.50. 

Acornsoft's Tree of Knowledge is an 
educational game in two parts. The first, 
Fruit, is intended for children of primary 
school age. Either they ask the computer, or 
the computer asks them, questions whose aim 
is to discover the fruit thought of. The 
computer might ask "is it a citrus fruit?" and 
if the children do not know what this is they 
will find out, thus placing citrus fruits on the 
Tree of Knowledge. This idea of classification 
and connection is continued in the second 
program, Class, which is meant to increase a 
knowledge and understanding of the classifi-
cation of living creatures. You think of an 
organism and the computer asks "is it green 
and multicellular?" From your answer to this 
and succeeding questions the computer 
consigns your organism to a kingdom, a sub-
kingdom, and so on until it has identified it. 
When it has found your creature it gives a 
smug "Ho-ho". This program is specifically 
aimed at A-level biology students — a point 
driven home to me when I was asked if my 
organism was diploblastic, coelomate and had 
ajiotocord. For them it will be very useful as a 
means of learning why creatures arc classified 
in their particular groups. Both Fruit and 
Class, although having no sound and few 
graphics, arc enjoyable and worthwhile 
educational games. 

Wordwise, a word processor on a ROM chip 
from Computer Concepts, is considerably 
more sophisticated than most of the word 
processors available on tape. 

The advantage of having software in ROM 
is that it can occupy the memory space that 
would otherwise be filled by the Basic 
interpreter and so does not take up any user 
RAM, This means that there is room for 
24,560 characters to be stored — about 4,500 
words. Wordwise, incidentally, keeps a count 
of the number of words typed in, which it 
displays in a status line at the top of the screen. 

Another bonus is that a program in ROM is 
instantly accessible. T o switch from Basic to 
Wordwise you simply type in * Wordwise, and 
"Basic to switch back. 

On some word processors the screen can be 
horizontally scrolled over a much wider page 
of text. With Wordwise text must be entered 
and edited in Teletext mode. It can then be 
viewed in a formatted state at 80 characters to 
the line. 

There is an extensive range of editing 
facilities most of which are easy to use. 
Sections of text can be readily deleted, shifted 
and copied; previously-Saved text can also be 
inserted from tape or disc. A search option 
allows you to replace every occurrence of 
specified string of characters by an alternative 
string. 

These are just some of the features 
Wordwise offers. At the moment it is probably 
the most useful word processor on the market 
and is the only one on a chip.- It will be 
interesting to see how Acornsoft's View — 
which will also be in ROM — compares. | 

Company 
Acornsoft, 
4a Market Hill, 
Cambridge CB2 3NJ. 

Superior Software, 
69 Leeds Road, 
Bramhope, 
Leeds. 

Computer Concepts, 
Dept YC4 
16 Wayside, 
Chipperfield, 
Hertfordshire 
WD4 9JJ. 

YOUR COMPUTER, MARCH 1983 1 7 



MOZ A RT 
LIVES 

Y O U C A N C O M P O S E instant Mozart with a little 
known opus called the Dice Waltz. In effect, 
this was an automatic generator of minuets. 
This claim holds true in spite of the fact that 
Wolfgang Amadeus never heard most of the 
theoretically possible 4.6E16 variations! It was 
constructed in this manner: Mozart assembled 
176 musical bars of two types, suitable for the 
two parts into which each "minue t " would be 
divided. The two groups of 88 bars were 
arranged into tables of eight columns and 11 
rows, each element of a column representing a 
single, three-eight bar. 

In each column the bars were written or 
selected such that any bar in one column could 
be played after any bar taken from the column 
to its left, and before any bar taken from the 
column to its right. In the first table, a 
sequence of bars selected in order from the 
first to the eighth columns would combine to 
form a minuet beginning in the key of the 
tonic, and modulating by the last bar to the 
dominant — for example C to G. Providing 
the normal symmetry, though not that of the 
traditional AABA minuet, the second table 
contributes bars opening on the dominant and 
working their way back to the tonic. Each half 
would of course be repeated, giving a total of 
32 bars per minuet. 

As the title of Mozart 's work suggests, the 
bars to be played were chosen by throwing a 
pair of dice. The range of numbers possible 
from a pair of dice is two to 12, and so the 
rows of the two tables were labelled 
accordingly, 16 throws in all generating the 
required bars in a hopefully random fashion, 
Loaded dice would definitely have been a dis-
advantage in this context. 

In practice, Mozart compiled three tables. 
T h e first two were organised in the manner 
just described, each cell containing a numbct 
from one to 176, pointing to one of the bars 
written out on full double staves in the third 
table. One cannot help feeling that he 
conceived the whole thing with computers in 
mind; the manuscript table of the bars was a 
serial table, and so presumably, if a sequence 

Figure 6. Sample stave. 
M i N u r r z 
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was to be played through on the piano or 
clavichord with any comfort, the bars would 
have to be transcribed in full on to a separate 
sheet of manuscript. 

Our program attempts to preserve the 
flavour of the original. T h e user actually 
throws the dice, which tumble across the 
screen to reveal the desired numbers on their 
ten faces. And to complete the charade, 
appiopriate numbers appear on the other 
two visible faces. A count of the number 
of throws made is displayed, and on 
completing 16 throws, a tabular record 
of the dice numbers is provided. 
N e x t , t he m a n u s c r i p t o f t h e 
m u s i c g e n e r a t e d by t h e d i c e 
sequence may be printed on the 
screen in two sec t ions , repre-
senting parts one and two of the 
minuet. After each part is printed, 
like the original, in three voices 
and on two staves, the option is 
given to Save the manuscript. 
This will be as hard copy if 
a printer is connected, or on 
tape as a named Screen if not. 
T h e n , a f t e r p r o m p t s fo r 
volume and tempo, and in one 
of two keys, the music will 
be played through in three-
part harmony, and of course, 
may be repeated if desired J 
Other refinements are included] 
such as the ability to fix the dice,' 
and so generate a predetermined 
sequence of bars. 

By now the astute reader will have 
realised the raison d'etre of the hardware^ 
Valiant though it is, the Spectrum beeper 
cannot cope with more than one voice at a 
time. A General Ins t ruments chip , the 
AY-3-8910 provides not only the three sound 
channels needed for our purpose, but also two 
entirely independent and bi-directional I/O 
ports, each of eight bits. Moreover, the chip is 
simplicity itself to program for most purposes, 
either in machine code or Basic, and equally 
convenient to drive in hardware terms. The 
spare appearance of the PSGIO board — 
P r o g r a m m a b l e S o u n d G e n e r a t o r and 
Input/Output — will bear the latter out. 

Having said that the Spectrum beeper is not 
man enough to handle full-blooded, three-part 
Mozart, some readers will no doubt be 
relieved to hear that the software can be 
largely proved using the beeper before any 
hardware is actually connected. In fact, the 
program will automatically detect the lack of 
the interface and default to beeper. It must be 
stressed however, that the beeper routine gives 
only a very crude foretaste of the real thing. 

? * J ! J , J t j - — - — 

t t 

> J i , 

i ^ J i j l 

J . J J ' t J 
.. - • . t . f . 

> • 

T h e circuit of the PSGIO board is very 
straightforward, using only the AY-3-8910, 
two cheap 14-pin LS T T L integrated circuits, 
a common eight-pin audio amplifier chip and a 
small handful of discrete components. 

It lays out naturally on O.lin. pitch Vero 
board, with very little in the way of track-
cutting or wiring involved. A ZX-81 type 
connector should be used, since this allows the 
simultaneous use of a ZX Printer. This 
connector has 23 pins per side, as opposed to 
the 28 boasted by the Spectrum; the shell of 
the printer extender will only admit a 23-way 
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Roll those dice and 
set Mozart spinning 
in his grave. Rod 
Hopkins applies the 
power of a 
Spectrum to the 
Dice Waltz to 
compose millions of 
genuine Mozart 
minuets that the 
maestro n^ver 
heard. 

SPECTRUM 

connector. Taking this course also has the 
advantage that the board might be used with a 
ZX-81. 

It is recommended that the connector be 
mounted on the board itself, and the whole 
plugged directly on to the Spectrum or printer 
connector without intervening wiring. The 
Spectrum is Trust rat ingly sensitive to the 
loading caused by even the shortest of cables. 

All of the components used in the circuit are 
readily available from the majority of suppliers 
advertising in the electronics monthlies. 

Communication with the PSG is register-

orientated. In practice, this means that the 
programmer first tells the chip which register 
he wishes to alter or read, and then sends or 
retrieves the relevant data to or from the 
register specified. All functions are controlled 
internally by the PSG, and may persist thus 
while the controlling program is busy with 
other matters. T o perform these functions, the 
PSG makes use of the data programmed into 
its register array, numbered 0-15. Table 1 
summarises the signal requirements of the two 
control pins of the 8910 that arc used. 

Table 1. 
BDIR BC1 

0 0 Inactive 
0 1 Read from PSG 
1 0 Write to PSG 
1 1 Latch PSG Register Address 

They are met by decoding two I/O addresses 
— that is, eight-bit addresses combined with 
the CPU signal IORQ — to talk to the chip, 
namely 221 and 223. The former address plays 
a dual role: OUT 221,X will prepare the PSG 
for a data transfer involving register X. On the 
other hand, IN 221 will have as its result the 
contents of the register last pointed to by an 
OUT 221 instruction: for example, PRINT IN 
221 will print those contents. T h e other l /O 
address used, 223, is the output data 
destination address, if you like. OUT 223,Y 
writes the value Y into the register last 
referred to by an OUT 221 instruction. 

All of the PSG registers are eight-bit 
registers, although some of them are handled 
as pairs. Note that Bit 0 is the least significant 
bit — LSB — while Bit 7 is the most 
significant — MSB. If two registers are 
combined, the register with the higher address 
— number — constitutes the most significant 
byte, the summed value of their contents being 
the low-register value plus 256 times the high-
register value. 

The value of each register bit, of course, can 
only be either a logic 1 or a logic 0; but, in 
their proper positions, the bits collectively 
form a binary number whose decimal 

equivalent can be calculated by adding 
together the weighted values of any bits set to 
1, thus: 
BIT BIT BIT BIT BIT BIT BIT BIT 
7 6 5 4 3 2 1 0 
1 1 1 1 1 1 1 1 

128 64 32 16 8 ! 4 2 1 
1 0 1 1 0 1 0 1 1 

128 0 32 16 0 I 0 2 1 

- 255 

= 179 

If, for instance, a register contained zero, all 
bits would be reset, that is logic zero. And, to 
set a particular bit to logic 1, simply write into 
the register the decimal value of that bit, plus 
those of any other bits required set. 
Conversely, if a register were to contain 255, 
that is, all bits set to 1, and the need were to 
reset to zero bits 0,1 and 2, it would be 
necessary to write into the register: 

(255-4-2-1) = 248 
Now to move on to the PSG registers. 

Remember first of all that the chip has three 
sound channels, referred to as A,B and C; and 
note further that the two highest registers, 14 
and 15, are used to transmit and receive data 
via the two I/O ports available. The PSG 
registers are utilised as follows: 
Register 

0 
1 
2 
3 
4 
5 
6 

8 
9 
10 
11 
12 
13 
14 
15 

Set Channel A Tone Period 

Set Channel B Tone Period 

Set Channel C Tone Period 
Set random noise period on all 
channels. 
Enable noise and/or tone on all 
channels. Control direction of I/O 
transfers for both ports. 
Set Channel A amplitude 
Set Channel B amplitude 
Set Channel C amplitude 

Set Envelope period and shape 
according to same pattern. 
I/O Port A data 
I/O Port B data 

Channel tones are set by writing values into 
registers 0-5, each voice using two registers. 

I continued on page 57) 

Figure 1. The Basic program. 

" M X N U E T I " 
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3 L E T B = U A L " 1 " : L E T A = S - B L 
t ' T C = B + B : L E T D » C - * B . . L E T E = f > + B : 

L t l F - E * C : L E T U O = C . L E T K V - t E * 
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R L " 3 1 9 9 0 " . L f c T U T = U A L " 3 2 1 6 1 " : 
L E T B U - U A L " 3 2 2 9 1 " . L E T R N = V W . " 
3 2 2 3 1 " . L E T S O R T s u m . " 3 2 2 7 6 " : L E 
T R N D T - U A L " 3 2 2 0 9 " 

4 O U T R , A O L I T R O , F : L E T P L 
R L " 3 3 3 5 = 4 1 " + 1 3 7 * U N R ; > F > I F P E E 
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L E T flU^fl. L E T C O = f t : P O K E V f l L " 2 
3 6 5 S " F + F . P L O T E * F , 4 . 0 O R A L ) A , 1 
S B £>PRU 2 2 0 , A . D R A U A , - 1 2 0 . £>RA 
U - 2 2 0 , f t : O U E R B : P R I N T A T C- , E ; " 
D O Y O U U J S H T O : " ; « T F , E ; " 1 . 6 f l 
M B L E U r T H T H E O I C E "? o r 
t " * A T F + E , E , " 2 . P R E D I C T T H E F A L 

L O F T H E D I C E "7 O r 
" , R T F + E 3 . C O M P O S E A U T O M A 
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G H T D I C E 7 " ; L : I F L < » O R L > F T H E 
N G O T O 4 - 3 _ _ 
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T O - 1 7 S T E P - 2 7 . F O R n = B T O C : R 
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U 0 , - 1 4 - : D f i f t U - 2 2 , A : D R A W * ' . 
P R I N T A T B , B ; I N V E R S E B ; O t D I N U 
E R S E A : N E X T 0 : I N P U T - ' E N T E R " T 
O C O N T I N U E " ; f l f 

2 0 5 F D R n - B l O " 2 2 : R A N D O M I Z E O S 
R 3 5 8 2 : P O K E 2 3 6 9 2 , - B . " P R I N T 
O O O O " : N E X T n 
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T O O - F 
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(listing continued on page 57) 
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(continued from page 55) 
Of each pair, the higher register only uses the 
four lowest bits. This means that the highest 
combined value that can be programmed for 
any channel is: 

255 + 256 ' <8 + 4 + 2 + 11 4095 
An external oscillator or clock frequency is 
applied to pin 22 of the PSG chip. As a 
preliminary, this frequency is divided by 16 
before being directed to the three channels, 
where it is further divided down by the 
numbers stored in the relevant tone period 
register pairs, producing the output frequency 
for each channel: 

CLOCK frequency 
16 ' Tone Period Value 

Amplitude Control is set bv ignoring 
envelope control and writing into registers 8,9 
and 10 any value from 0 to 15, the resulting 
volume being proportional to the number 
programmed. 

T o enable the channels and the I/O 
individual bits of register 7 are used for this 
purpose as follows: 
1 O/P 0 Channel ON 
0 l / P 1 Channel OFF 
i BIT 
1 7 

BIT 
6 

BIT 
5 

BIT 1 
4 

BIT 
3 

BIT 
2 

BIT 
1 

BIT 
0 

I/O t/O C 
< 

B 
> 

A C i B r A 
i 

B A NOISE TONES 
Writing <255—4—2 — H 248 into register 7 

would thus switch on the tone outputs of all 
three channels, switch off noise on all three, 
and set both I/O ports to output mode. These 
bit switches are active when zero. 

When you have built or acquired a PSGIO 
board, try the following routine, which simply 
demonstrates how to output a tone from 
channel A, and then switch it off. It is as easy 
as that; and the most complicated sound 
programs are little more than collections of 
similar instructions: 

Program line 
10 OUT 221,0 

20 OUT 223,200 

30 OUT 221.8 
40 OUT 223,10 
50 OUT 221,7 
60 OUT 223.254 

70 INPUT "Press 
ENTER to 
switch off",A$ 

80 OUT 223,255 

Rem 
Point to channel A register 
0. 
Set tone period to 200. 
Leave register 1 at zero 
Point to register 8. 
Set channel A volume to 10. 
Point to register 7. 
Switch on channel A only 
bit 0 now equals 0. 

PSG still pointing to register 
7. Writing 255 to it sets bit 0 
to 1. 

Do not bother typing in the remarks; they 
are only included to make you feel quite 
certain as to what The routine is doing. Try 
adding extra lines in between lines 10 to 50 to 
program tones or noise for channels B and C. 
Remember to set the volume for each voice 
used, and to change line 60 to switch the 
required voices on. 

Hirst the Basic program — see figure 1, The 
only points to watch are that the length of line 
1 remains unaltered; music manuscript file 
names arc Poked into the Save expression in 
the following line, so that any additions to line 
I could cause havoc. Also, be carefui with the 
machine-code addresses set up at the 
beginning of the program. Save the Basic at 

(continued on page 59) 

(listing continued from page 55) 
TO LEN A* POKE UAL •£3785"tM,CO DE R*(N> NEXT N. GO it-'S C FOR M B TO F-+C POKE UAl_ •,£373S"+N ,C ODE " " NEXT N GO TO £26 LPRINT AS: LPfiINT COPY : LPRXN1 230 LET PUPltB. IF PI =C THEN G O TO 230 232 INPUT "ENTER VOLUME f1-6) UO IF VOlF THEN GO TO O-E £53 INPUT "TEMPO (1-6) ";L IF L vE OR L >F THEN GO TO O-O 354 POKE UAL " J23B6" - 11S + L*!1: I NPUT "'LNTER' TO CONTINUE " > AS. FOR N=UAL TO '.'AL "31517" STEP C LET I. n (PEEK N-»0*PEEK CN • B) ) IKY POKE N,L-(INT CL.'0)tO> POKE N+e,IMT (LSO) NEXT N.- GO SUB UAL "9320".- CLS GO TO F 3S30 LET Z=A: POKE PU, 24.©: DIM N (7) FOR U-B TO D RANDOMIZE USR SORT LET TS=UT LET YS=COPE "P " : FOR £? :B TO C. FOR L =A TO D 354.0 DIM A 171 : FOR 1" TO F+B L ET M<T)= PEEK TS: LET TS=T3+B. IF N(T>>127 THEN LEI A(T)=E: LET N IT) -N (T) -128 
354S NEXT T. GO SUB OGGi> 8550 LET P^JS+L+ee FOR T=C TO F +B SS60 LET U=B: IF NOT SlT) THEN G O TO 863B 3570 LET X=P+(T-G)+10 LET VI^IN <T) B)»D: IF (V=D AND yl>14! OR tU=B AND Vl>63) OR tU=C AND V1>S O) THEN LET U = -B 8573 If NOT Y1 OR YliP OR Vl>7£ AND U-B AND INT IV1/FI=V1/F THEN LET Z-B 8535 LET Y=YS+Y1 IF S(T) OS THE N GC' TO BBI0 8593 IF UiC THEN GO TO 3630 8600 LET Y=YS+32: IF U=B THEN LE T Y =Y + 32 3605 CIRCLE X,Y,B: GO SUB 8775: GO TO <3630 8628 CIRCLE X,Y.B: CIRCLE X,Y,C: PLOT X+C*U,Y. ORAU A , J. 1 *U. GO 3 UB S770+3(T) 3635 IF Z THEN PLOT X-E.Y. DRAW 3,A Ih U=Z THEN PLOT X-E.Y-F D RAU e.A 3626 IF 2 AND V»D THEN PLOT X-E, y*F DRAU F,A 8627 IF A(T) THEN PLOT X-8,Y: DR AW F , A : PLOT X-S,Y+C. DRAU F,A. PLOT X —7,Y —C: DRAU A,F, PLOT X-E ,Y-C: DRAU A,F 3633 LET Z r* A: NEXT T: NEXT L LC T YS = C NEXT G. POKE BU,24.0+U N EXT U: RETURN 3660 DIH 3(7). IF NOT N(C) THEN GO TO 8670 3665 LET © =A . FOR N-C TO F: IF N IN)<>N(N+B) THEN LET 0=B »666 NEXT N IF NOT O THEN LET 3 (C)-C LET 3(E)=C LET S(F)=C R ETURN 8670 FOR N=C TO 7. IF MOT mnl T HEN LET £ (n) sS. LET n=ntg: GO TO 6710 S690 IF n(n>=n(r»-B) THEN GO SUB 3730 GO TO 8710 370P LET 5(n)= B 87lO NEXT n RETURN 3730 FOR O-B TO D: IF N<N-0-B)<> NtN-O) THEN LET S(N-O) «S(N—Q> +B; RETURN 8732 NEXT G» LET S (N-E> =S (N-C) +B RETURN 3771'DRAU D , —E -*U: DRAU -D,E*U O RAO A. E: DRAU D,-E*U. RETURN 3772 DRAU D,-E*U: RETURN 8773 DRAU D,—E*U: CIRCLE X+E,Y,B RETURN 3774. RETURN 3 77S DRAU S,C TURN 900S PLOT X , Y . DRAU £-,S*OsE DRA U DRAU -S . DRAU -s , s •*• D/E DRflU A, - i - DRAU & D PAU OVER G; A, <; DRAU ft,-!,. DRAU DRAU A , S . R E T U R N 
9 6 0 0 P O K E U A L " 3 2 2 9 1 " , 2 4 . 0 . I N P U T "Repeat I F A * O " Y " T H E N RETURN •3330 POKE VHL ' 32292" ,24.0 N =A TO Et6 OUT R,N OUT RO,A NE XT N OUT R,E>£ OUT RO, E +UO OU T R.F+D OUT RO,E+UO. OUT R,F+E OUT flO,ftW: OUT R,F*B- OUT RO, 24. B •3835 RANDOMIZE USR PL: OUT R,F + E OUT RO.-B GO TO '.'AL "9»00 9S90 LET p=DT-ll FOR n=A TO 15. L ET p=p+il POKE RMDT+N,PEEK (P +PEEK (PHDT+N)). NEXT N: IF AU T HEN RETURN •9900 CL5 PRINT AT C ,F+E ,"OiCf. Record" PLOT A, 14.5. D R A U 0 -B ,A . DRAU i=l.-70 DRAU -O + 0,A DRAU A 7C PLOT 60,75 DRAU R.7Z OUEP 

& f O R K i A TO &; PRINT A T F + K i 6 .3; - P A R - " . K +B; .- FOR N =8 T O 3 P 
P I N T r r t f s 5 - + M * D j 11 fK*i3*!(> ; N E X T r. NEXT K OUER A. RETURN 391rT BORDER D+E. PAPER D + L INK F*D CLS . LET LET L-14 GO SUB O. LCT L=N+F GO SUB O . ET U=NtC»F. GO SUB O. LE" L-M+f GC SUB O . LET L =4-4-. GO ibii JtE LET Lrl22. GO SUO Ot6: LET '1-eF PLOT C,H. GC SUP O+C LET ;; - i U PLOT c,n GO J-U3 O-tC 5j17 FOR N-O-B TO 4.3 STEP -S.t . OT N 14 DRAU A, 60 PLOT H . -52 5RA-- y- VO NEXT N: PLOT O-E . I i . DRAU Ci.SC LET LnO-F.- CIRCLE L,2 ?.<; CIRCLE L. i9,e. CIRCLE L. 59. ^ -IRC.LE L ,©5.B: RETURN j t'OR NBL TO L +E *F STEP = PL '<" ~,li DRAU 0-B,A NEXT N RETU 
9 A PI.C T E,L DRAU E-A,C.. DRAU - i DRAU E,A,-C DRAU -9. -=" + ; . - .6 DRAU F+F,R.3.3 DRAU •= C -t.O. CIRCLE E.L.B: R^ '̂JP'I 9925 DRRU FA -C: DRAU -F , -J .F , -I..- CIRCLE C,M-B,B CIRCLE i 1 , f £ r TPCLE l i .H-F,B RETL'RM 

. - v - C - L E T 
F C R N 

1 0 H E X -

Figure 2. 
B A R T A B L E 

. -RNDtC. SflHOC L*0 
I S P O K E ;vr ; - - . n • - RETLP: 

.LOCATED AT 23930-314-13 

,PI. DRAU -D. R E 

P 

53 K < 3 cs- H2. Hf ) MH> A2. K! 3 cs- H2, Ml - H)1.> A2. H ! 0 F2. H > S H9S F2 . H 1 0 A5- F2. Jl s Hf 3 '-a. H! 5 E! ! U! ! Hf - f S2 Ul ) HI 5 11 > ! v)! • J > - » 0 U! • 
W US. F! . UFS E! S U' . F> , F5- F! . UFS CJ5 F ' , Ff f US- F! ) HES El S E ! 0 F > . M5. F! HES Ff S C > 0 Ff i Rf ! j i •• ? ; J H! ! A' % r> . H ' ! j j ! < f E ! • e> ( * F! ! 

F5. JS. (340 F52 A2 . US . FS. US. O4.0 AS2 A2. FS. AG. MS . L 4.0 FS£ F2 . US. AS . US. L4-0 US2 F2. US . > ! 1 F2. H4. . A ' • US . M2. 
> ! > F2, H4. , Ft i US. H2. 

res M! - F ! - •J' . K? ."J ! 0 UF . M> - J! . Uf . U ' S e • 0 UF2 
O ! - M 0 F • . H! O C! 0 FUS T < - H ! 0 F< . U- 2 H • v̂  FJ2 Hi • C! $ A I 1 K f 3 L ! . UF; H! 1 L '. 4 A ! ! M! 5 o : . UF . 
K95 L7. E • S US. H' > Uf 5 JOS H7. H • 5 FS. J F ! S K9S C 7 . M! 5 AS. H3S Hf 5 H95 07 . H! 5 AS. HS3 E! 5 F ! ' L • ! E ! ) u.s ) 4-2 Af ! E ' * H! • E< > u.s r 20 A; J 

SM C4.0 C! . M0- F2. f rt- F2 . SM C40 \J 1 , £>0- FS . f H0 £2. H4.0 H! O M0- A2 . A r S F2. H-10 M ! O H0- AS. A ' 0 J2 . L7. L • 3 E ! • U2. • A- Af < L7. OI 9 E." • US. • A> Ff ! 
SB F2. E ; ) M2. C! 3 FS2 10-E2. F f ) H2. C.' J E52 110-F2. H! } K£ . K • J FS2 J0-US . E ! > U2. H > 3 RS2 MO -

A! [ C! : H? f C • 5 > ' HI I A' > A1 9 F! ! E ! S • f 1 E! • 
EJK HO- US, U2. FS2 F2. Hf 3 EJK MO— US . US. FS2 A2. G; 3 MO- FS. F2. US2 U2. H f 3 HO- J5. F5 , FS2 F2 . K f 3 O' • M. 2 A2. A' ! Hf ! Ai 5 O f • R.2 A5. A! J Uf ! £! S 
SK JF. M3- HS) M2. M2. FS2 SK JF . M0- E5) MS. MS. :-S2 r j . O0- AS) U2 . F2 . US2 KM . OO- AS) US. FS. FS2 MU! H ! f ! ! S F2. U2. 11! ! MJ • Ht i • • S FS. US. M I f 
PS j ; - J! . US. H3£l L 70 . F ' . F ! . MS. C30 L 70 E2 . 

E1 0 E ! . R5 . H30 O04. Fa. A ! 0 F ! . MS. H30 O04. U2 . C ' * A ; ; u. s L ? • L . 0 AS2 e! i A I • F.S L f ? L .0 FS2 
ye M' - M2. L! 0 110- K ! 3 R2 . M! - M.2 . L ! 0 O0 - U! 3 02 . © 1 _ J2 . O! 0 T0- H! 3 R2 . M ! - U2. L ) 0 D0- F » 3 ?12 . H " ( F! • H! - M-0 E ! E5 U • ' M 1 < Ft ! L .' . M-0 Hf S F! ! 
SB LH. R2. M0- F ! . H! . HS-SB LH . 02. OO- Ff . H! . L5-HI. > R2 , M0- r t . C" . A5-HL t M2- H0- f . C . AS-LH. U . S H-S I i L I • M —0 

L H . F . S H - S J J " L • ; M - 0 

VP. F 5 2 H S - M 2 . 110- K ! 3 L 7 . 
F 5 2 H S — M 2 - H 0 - u; 2 0 7 . 
U S 2 H S - F2. M 0 - Hf 0 T 7 . 
U 5 2 H5- F 2 . Q 0 • H ' 0 0 7 * 
A ! ! O ! ' U . S M - O M ' 3 L . 7 
A 1 ! O! ! U . S H-0 M! S O . 7 

HF3 HE) M0- L7 . US. L 7 . FS2 HE) L0- L7, HS. H7. US2 MS) H0- 07. US . C7, F52 OS) H0- 07 . MS. C 7 . A52 H' 5 E-S H, 7 R.2 L . 7 > I ! H.' 3 ft-S H. 7 M.2 L . 7 > I 1 
S B J! . Li . C! . US . H73 HE . H? . L > . C? , US. K 73 FC. J ' . O! . Hf 0 MS . H73 FC0 M! . L 1 . F! 0 HS, K73 EA0 R( • Hf ! E! * R.2 EA % M • ! L! ! C! S R.2 H<S ce* 
M R K9S HES H! 3 H4 0 Uf . J2. K9S HE5 K! 3 C4.0 Of . F2. H9S EH? O! 3 M4-0 M f 0 (12 . M9S EH ' K! 3 L4.0 O 1 0 J2 . E ' • HES H! 5 Of > L > S Rf f E • ! HE » E > S L • ; o; » HI I 

T4-0 HS- MB- Hf S Ff 2 El > T40 ns- L0- U! S A' 2 Ef > O4.0 os- M-0 H! ) F I 2 Hf > t.4.0 MS - O-0 E! ) U! 2 Hf ) H.4- H! • HS- A! • Mi F HI .' C.4. H! • HS- A! ! U! . M! ! 
N S A 00- M5- cc. LO. LC» N S A MB— UFS M5- uc. LO, HC0 L-0 HE) HS- HE0 L 0 . L > X M-O EA> HS- FC»> H0 . L f 0 H5- AE ! E 1 • en* CO . L ! . H5- AE • H • t c»F » O0 . L ! 0 

H ' - C4.. HS - F2 . M0- H? 3 0' - C4. . US — F2- M0- K ! 3 H 1 - C . 4 K5- A2. H0 — C ! 3 O! - H. 4. HS- A2. E0- H I 3 
(listing continued on page 59) 
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16K ECONOPAK 

16K ECONOTECH RAM A N D GRAPHICS TOOLKIT 
plus either LOST ISLAND o r GAMES TAPE II 
S A V E £7.35! Total package price only £24.50 

* • a 
f * i 

f 
r r # 

/ J 
j / _ 

ZX81 
Hardware 
Econotech 16K RAM (uncased) Only £20.95 
JRS 16K RAM Only £26.50 
JRS 64K RAM Only £62.95 

Software 
Programmers Toolkit f 16K) Only £4 95 
Graphics Toolkit [ 16K) Only £5 95 
Lost Island (16K) Only £4 95 
Games Tape II [16K| Only £4 95 
Battleships | !6K| Only £4 95 

SPECTRUM 
A full range of software and hardware are available. Tick the 
coupon below for your free 1983 catalogue and enclose a farge 
stamped addressed envelope. 

I wish to order the following: 
I6K Budget Pak with Battleships 
I6K Budget Pak with Games Tape ll 
Econoter h 16K RAM 
JRS 16K RAM 
JRS 64 K RAM 
Programmers Toolkit | J 6K) 

. Graphics Toolkit f I6KJ 
lost island (16KJ 
Games Tape ll |I6K) 
Battleships (16k| 
1983 JRS Catalogue 

Tick as applicable Total fineluding VAT & P&P) 

Only £27.75 
Only £27.75 
Only £20.95 
Only £26.50 
Only £62.95 
Only £4.95 
Only 
Only 
Only 
Only 

£5 95 
£4.95 
£4.95 
£4 95 

Free 

Name 

Address 

Age 

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691 
Post t o : JRS S O F T W A R E , D e p a r t m e n t YC3 
19 W a y s i d e A v e n u e , W o r t h i n g , Sussex B N 1 3 3JU 

THE WORKING 
SPECTRUM 

A LBRARVOf PP ACTCAt 
SUBROUTHSSS AND PBOGPAMS 

DAVID L/WRENCE 

The Working 
Spectrum 
(228 page book) 
The first well-
documented collection of 
serious proqrams for the 
ZX Spectrum Programs 
include a Basic 
Renumber which can 
handle Goiosand 
Gosubs. a character 
dictionary, a file-handler, 
several utility programs 
and a few games. Each 
program is built up out of 
re-usable subroutines 

£5.95 

The Working 
Dragon 32 

The Working 
Dragon 32 
This is a companion 
volume to The Working 
Soectrum and includes 
several new features 
such as a Text Editor and 
a Music Composer and 
Editor Other programs 
help vou use the Dragon 
32 as an accountant, for 
more advanced high 
resolution graphics, as a 
homo tutor for education 
and for playing games. 
Each of the programs and 
subroutines is explained 
line by line to helpdevelop 
your own programming 
skills. 

£5.95 

Best of Popular 
Computing Weekly 
Cassette 
Four of the top Spectrum 
and ZX81 games from 
Popular Computing 
Weekly are recorded on 
this one cassette The 
games are Laserchase 
for the 16K & 48K 
Spectrum. Kong s 
Revenge for the 16K & 
48K Spectrum. Robot 
Control for the 16KZX81 
and Alien Attack, a Space 
Invaders type game for 
the 1KZX81 

£4.45 

CRUISING 
\\\\\0/7\\\\\ 

t v p cpnH mp 

Cruising 
(on Broadway) 
cassette 
Play Cruising, a new. fast, 
machine code game of 
skill for the l 6Ko r48K ZX 
Spectrum computer You 
won't be able to beat it -
the more you practice the 
faster it gets Cash prizes 
are being offered for the 
highest recorded scores. 
See Popular Computing 
Weekly every Thursday 
for details. 

£4.95 

Please send me 
Qty 
i ] The Working 

Spectrum 
at £5.95 each 

] The Working 
Dragon 32 
at £5 95 each 
Best of Popular 
Comput ing Weekly 
at C4.45 each 
Cruis ing 
(on Broadway) 
at £4.95 each 

I enclose a cheque/ 
postal order for 

payable to 

Sunshine Books Ltd, 
19 Whitcomb Street. 
London WC2 7HF 

Name 

Address 

Signed 

| We can normally 

A New Range From Sunshine Books Ltd L, 
deliver in four to five 
days 

YOUR COMPUTER, MARCH 1983 1 7 



(continued from page 57) 
the beginning of a tape by typing: 

SAVS "MINUETZ"LINE 1 
This allows it to AutoRun on loading) Line 1 
fetching the tables and machine code from 
their final position on the tape immediately 
following the Basic. 

Second, the bar table, figure 2, embodies the 
main data bank of the program, holding 
Mozart 's 176 bars. 18 bytes of RAM arc used 
to store the information for one bar. Since all 
of them are in three-eight time, and since the 
shortest note used was a semiquaver, the 
obvious time-slot of a sixth of a bar was chosen 
as the building block of the music. There is, in 
fact, one byte per channel per time slot. Figure 
2 reveals something of the identity of the data 
by grouping them in bar "dominoes", with 
one time slot occupying a single domino row. 

Using ASCII characters to represent the 
bytes has allowed a very compact table with a 
meaningful appearance and easy points of 
entry. Use the routine given at the end of 
figure 2 to enter the data. It mimics the 
printed listing on the screen as the bytes — in 
the form of strings — are entered, and allows 
you to start at any row of dominoes. If you 
wish to save the code at some stage prior to 
having entered it completely, type: 

S A V E " M I N U E T Z C O D E ' C O D E 2 8 9 3 0 , 3 6 4 2 

Before entering any code at all, always type 
Clear 2 8 9 2 9 . To continue with a half-entered 
table, type Clear 2 8 9 2 9 , Load in the code from 
tape, and again use the routine at the foot of 
figure 2, returning the appropriate bar to the 
prompt. 

Third the machine-code routines and tables 
— figure 3. Having completed the bar table 
and Saved it on tape, type in the little loader at 
the end of figure 3. Type Clear 28929, and 
Load in the bar table, since the material in 
figure 3 will be part of the same 3,642-byte 
block of RAM. Run the figure 3 loader, and 
enter each block in turn, making sure you get 
the start address right, and of course, the 
number of bytes. The start address is the first 
address given under each block and the 
number of bytes is clearly marked. 

Follow the same procedure used for figure 2 
to save intermediate stages. Note that the 
figure 3 loader also mimics the layout of the 
printout on the screen to make checking of 
entries easier. 

In the Basic program, lines 36-200 encom-
pass the dice loop, generating the random 
numbers for the dice and drawing the dice 
themselves in their first two positions. But as 
you might imagine, there is a fair amount of 
work involved in drawing the dice. This could 
be handled only with the aid of machine code, 
which had the added advantage of economis-
ing on rapidly shrinking text-space. It may be 
of interest to point out that the final dice are 
drawn initially in "invisible" ink; this avoids 
flicker since the operation of converting the 
ink colour is a lot quicker than that of 
performing the calculations and drawing the 
dice with dots. Machine-code routines used 
are Dicemain, Drawdice and Prtdots, with 
their associated tables. Another subterfuge 
used for reasons of speed is that the monitor 
Circle routine is avoided. 

Line 9890 — this short subroutine is called 
after the dice have been thrown to convert the 

(continued on next page) 

(listing continued from page 57) 
H ! ! L 7 - F ! ) U ! ! R - 0 E > 5 
H ! • L 7 . E ! ) U ! • A - E H » S 

HFF . <J! . K ! 3 F A . H ' . H ; . 
H E . R ! . H I 3 F A - C ! . G ! . 
L H . O ! 0 C ! 3 U ! . L ! . H ! . 
L H . M ! 0 C ! 3 K • 1? H ! . L ! . 
O L . O ! FT E ! S %J! 2 O .' ! O ! ' 
O L . T-F * E ! S K J 4 L ! L ! ! 

M 0 - F S 2 E I U ; . F2. HFF . 
Q 0 - A S 2 E ! ) H ! . E ? . H ! > 
H 0 - U S 2 H ! ) H ! O F 2 . H « . 
H 0 - F S 2 E ' > F > 0 J £ . H ! ! 
E • ! M ! ! C I ! E > FT A . 2 HF» . 
R ! > M ! ! A ! * C ! ft F . £ H ! ! 

M 0 - H > 5 H ! - H 9 S F 2 . M 2 . 
L 0 - H ! 4 H> - 0 9 5 F 2 . M S . 
M 0 - R ! 5 E ! - M 9 S F 2 . r . s . 
H 0 - A ! 0 E ! - H 9 S H 2 . U2 . E1 i A ! - A ! • E • 1 U ! • H ! ! 
A ' « A< ) A> ! e i • U 1 1 F ! ' 

< J ! . E 5 ) K F 3 A 2 . U ! 5 O 0 -M \ . F S ) O I 3 A S ? F ! 5 M O -
H > E H S ; C ! 3 F 2 . E ! > O 0 -
M ! 0 vJS) C 1 3 F S " H> .1 M 0 -C * K - 5 E ! S J 2 . MR ! H - 0 
L ! ft H - 5 KfS M> ; M - 0 

C U T E R T H E A B O V E T A B L E U S I W E T H E 
F O L L O W I N G R O U T I N C . N O T E T H A T E A C H 
D O M I N O O F C H F L R F L C T E R S R E P R E S E N T S 
O N E ' C!FLR. .NNO T H A T T H E C K F L R F T C T E R S 
A R E E N T E R E D R S 6 , T H R E E - C H A R A C T E R 
S T R I N G S , T A K E N F R O M R O U S J T O S 
O F T H E D O M I N O I N T U R N 
N . B . IF- I N S E R T E D C O M M A S A P P E A R 
I N A S T R I N G , S I M P L Y T Y P E T H E M 
• N , I R C E , & T H E C O M P U T E R U X L L R C A D 
I T A S O N E S E T 

£ POKE 2 3 6 5 8 , 1 2 . CLS . INPUT 
"START ING BAR •? " ,S l} . LET P •a+ss-f is 

4 FOR N=SB TO 133 STEP S PR I 
NT INUERSE 1, N; FOR D~€> T O S F 
OR R - 0 TO S 

6 INPUT "S-CHAR S T R I N G " ,Aft . 
It- LEN H»<>3 THEN INPUT FLASH 1; 
"ERROR. PRESS ENTER ";Aft CO TO O 

5 FOR K=0 TO 2 : POKE P + K.+R*3 + 
A T I S , c o r e A 4 < K + I J - 3 3 . N E X T K P R -
I N T AT 0+R, i + Aft 

10 NEXT R: NEXT B INPUT "NEXT 
SET OF 6 BARS iY,'NJ? " , fiS . I F Fi 

THEN LET P=P + i.06 CLS 
X T N 

12 STOP 

N E 

Figure 3. 

H O T E T R B L F. ( 1 0 4 B Y T E S ) 

3 1 4 1 4 0 0 1 4 6 6 4 2 6 
3 1 * 2 0 2 1 0 5 1 2 6 5 4 7 
3 1 4 2 6 2 2 9 4 1 5 8 4 9 2 4 
3 1 4 3 2 2 9 4 2 2 6 3 1 7 1 3 
3 1 4 3 6 1 1 8 3 6 8 3 2 1 3 
3 1 4 4 4 2 3 3 2 1 9 1 2 1 5 2 2 
3 1 4 5 0 1 1 4 A 7 9 2 4 6 S 
3 1 4 5 6 I S 2 2 4 1 1 2 1 3 1 
3 1 4 6 2 1 7 7 1 1 6 2 1 1 3 9 1 
3 1 4 . 6 8 1 1 6 1 9 6 1 76 1 
3 1 4 7 4 5 7 1 4 0 1 2 3 1 
3 1 4 6 0 7 1 2 4 9 0 2 3 5 to 
3 1 4 6 S 2 2 1 0 2 0 9 0 1 9 7 o 
3 1 4 9 2 1 6 6 0 1 7 6 0 1 6 6 o 
3 1 4 - 9 8 1 5 7 0 1 4 6 0 1 4 0 0 
3 1 S 0 4 1 3 2 O 1 2 6 0 1 1 7 © 
3 1 5 1 0 1 1 1 0 105 0 9 9 o 
3 1 5 1 6 9 3 0 

OICETABLCS (176 BYTES) 

3 1 5 1 6 2 1 6 6 2 3 6 6 6 6 5 
31S24 39 96 34 3 12 2 1 
3 1 5 3 0 6 6 2 16 6 6 6 5 3 9 
3 1 5 3 6 47 112 7 5 12 111 102 
3 1 3 4 2 123 9 1 127 2 5 134 9 2 
3 1 5 4 8 38 129 10 3 7 5 6 13 
3 1 5 5 4 73 4 1 131 4 9 4 6 122 
3 1 5 6 0 54 64 8 6 115 119 126 
3 1 5 6 6 7 1 120 8 1 110 6 7 107 
3 1 S 7 2 26 9 9 42 s a 2 GO 
3 1 5 7 6 61 105 74 1 0 3 4 3 3 3 
3 1 5 6 4 11 106 90 124 32 9 5 
3 1 5 9 0 20 133 55 116 87 5 
3 1 S 9 6 2 9 S 29 5 29 5 
3 1 6 0 2 2 9 s £9 5 6 3 94 
3 1 6 0 8 59 78 2 3 106 13 9 7 
3 1 6 1 4 5 8 8 3 3 1 9 6 3 5 1 0 9 
3 1 6 2 0 138 113 64 1 2 1 76 6 9 
3 1 6 2 6 4 19 24 101 14 7 
3 1 6 3 2 5 7 118 45 44 16 2 6 
3 1 6 3 8 6 8 9 5 1 104 30 100 
3 1 6 4 4 2 7 137 130 7 2 128 7 9 
3 1 6 5 0 4 5 136 5 2 60 6 6 6 2 
3 1 6 5 6 3 9 4 7 34 5 3 12 4 5 
3 1 6 6 2 17 5 2 125 66 62 132 
3 1 6 6 6 4 7 34 5 3 12 69 9 3 
3 1 6 7 4 114 46 1 22 7 7 6 5 
3 1 6 6 0 117 135 40 8 6 8 
3 1 6 6 6 6 6 8 8 70 70 
3 1 6 9 2 70 8 

ORAUDTCEDATA1 ( 3 5 2 BYTES) 

3 1 6 9 4 17 26 16 3 1 18 2 1 
3 1 7 0 0 16 3 1 17 2 6 18 2 1 
3 1 7 0 6 16 3 1 20 2 7 18 2 1 
3 1 7 1 2 14 2 5 16 3 1 20 2 7 
3 1 7 1 8 18 2 1 14 2 5 17 2 6 
3 1 7 2 4 16 3 1 18 2 9 20 27 
3 1 7 3 0 16 2 1 16 2 3 1 4 2 5 
3 1 7 3 6 11 2 9 10 3 2 11 2 6 
3 1 7 4 2 10 32 11 2 9 1 1 S 6 
3 1 7 4 8 10 3 2 14 3 2 1 1 2 5 
3 1 7 5 4 7 2 6 10 32 14 32 
3 1 7 6 0 11 2 6 7 2 6 11 2 9 
3 1 7 6 6 10 32 12 3 2 14 3 2 
3 1 7 7 2 11 2 6 9 2 6 7 2 6 
3 1 7 7 8 12 2 2 6 24 16 2 0 
3 1 7 6 4 6 24 16 P0 12 2 2 

3 1 7 9 0 8 24 12 24 16 2 0 
3 1 7 9 6 12 2 0 8 24 12 24 
3 1 6 0 2 16 2 0 12 2 0 12 2 2 
3 1 3 0 8 8 24 10 24 12 £4 
3 1 6 1 4 16 2 0 14 20 IS 2 0 
3 1 8 2 0 14 9 13 14 15 4 
3 1 8 2 6 13 14 14 9 15 4 
3 1 3 3 2 13 14 17 10 15 4 
3 1 3 3 S 11 S 13 14 17 10 
3 1 3 4 4 15 4 11 8 14 9 
3 1 8 5 0 13 14 15 12 17 l a 
3 1 6 S 6 I S 4 13 6 1 1 6 
3 1 6 6 2 8 12 7 15 8 Q 
3 1 8 6 8 7 15 8 9 8 12 
3 1 6 7 4 7 I S 11 15 8 9 
3 1 3 8 0 4 9 7 15 11 I S 
3 1 8 8 6 8 9 4 9 6 12 
3 1 6 9 2 7 15 9 15 11 15 
3 1 8 9 3 8 9 6 9 4 9 
3 1 9 0 4 Q 5 5 7 13 3 
3 1 9 1 0 5 7 13 3 9 5 
3 1 9 1 6 5 7 9 7 13 
3 1 9 2 2 9 3 5 7 9 7 
3 1 9 2 8 13 3 9 3 9 5 
3 1 9 3 4 5 7 7 7 9 7 
3 1 9 4 0 13 3 1 1 3 9 3 

0RAUDICEDATA2 (12 BYTES) 

3 1 9 4 6 S 4 6 3 6 s 
3 1 9 5 2 s 1 5 6 4 1 

DRAUDICEDRTR3 (40 BYTES) 

3 1 0 5 8 4 7 4 5 1 1 6 5 2 2 
3 1 9 6 4 1 2 5 5 4 7 4 7 2 5 5 2 5 5 
3 1 9 7 0 6 5 24 2 S S 1 0 SS 
3 1 9 7 6 0 2S5 6 5 2 5 1 2 5 5 
3 1 9 8 2 0 5 5 0 1 0 S5 
3 1 9 8 8 0 2 5 5 45 4 5 1 1 
3 1 9 9 4 0 5 5 0 1 

DICEMAIN (132 BYTES) 

3 1 9 9 6 2 5 3 54 6E 0 33 2 0 6 
3 2 0 6 4 123 5 6 159 125 6 2 
3 2 0 1 0 197 2 2 9 24S 20S 129 125 
3 2 0 1 6 17 4 2 0 24 1 2 2 5 2 5 
3 2 0 2 2 2 2 9 17 20O 124 19 19 
3 2 0 2 8 6 1 3 2 2 5 1 26 E13 2 a s 
32034 129 125 2 0 9 19 £6~ 17 
3204 0 42 0 2 2 5 2 5 2 1 3 
3 2 0 4 6 2 0 5 129 125 2 0 9 225 2 5 
JSOE2 56 160 125 1 9 3 2 0 S 
3 2 0 E 3 3 3 140 8© 34 135 9 2 
32Of: i 2 0 5 100 125 33 4 104 
3207O 34 135 9 2 2 0 5 10O l £ 5 
3207 6 2 5 3 54 6 5 7 3 3 e 
J20c 38 1 192 12€ 2SJ 
3 2 0 6 8 0 3£ 2 54 7 11 
3 2 0 9 4 3 5 120 177 32 £ 4 3 2 0 1 

O R A t s i u I C E < a * B Y T E S t 

3 2 i e e 2 1 7 2 2 9 2 1 7 6 I S 3 3 
32 ICS 214 124. 197 78 3 5 ?B 
3 2 1 1 2 3 5 3S 86 3 5 2 
3 2 1 1 6 2 0 5 136 3b 2 2 5 153 16 
3 2 1 2 4 2 3 9 2 1 7 2 2 S 2 1 7 S O I 

P R T D O T S 1 3 0 B Y T E S ) 

3 2 1 2 9 71 1 9 7 175 8 7 9 5 131 
3 2 1 3 5 2 6 2 8 15 2 5 1 9B 2S 
3 2 1 4 1 1 9 3 197 70 3 5 76 3 5 
3 2 1 4 7 2 2 9 2 0 5 2 1 7 13 6 2 111 
32 1 5 3 2 I S 2 2 5 193 16 £'4 O 2 0 1 

NATTABLE (51 BYTES) 

3 2 2 2 5 1 1 2 2 3 4 
3 2 2 3 1 4 5 5 6 6 7 
3 2 2 3 7 8 8 9 9 i o 1 1 
3 2 2 4 3 1 1 1 2 1 2 1 3 1 3 1 4 
3 2 2 4 9 IS IE 1 6 1 6 1 7 1 8 
3 2 2 5 5 1 8 1 9 1 9 2 0 S O 2 1 
3 2 2 6 1 2 2 2 2 2 3 2 3 2 4 2 5 
3 2 2 6 7 2 5 2 6 2 6 2 7 2 7 2 8 
3 2 2 7 3 2 9 2 9 3 0 

NOTESORT (74 BYTES) 

3 2 2 7 6 17 161 125 2 1 3 3 3 2 0 9 
3 2 2 8 2 125 6 8 197 70 3 3 
3 2 2 8 6 2 2 9 2 1 3 3 3 2 4 0 112 17 
3 2 2 9 4 18 0 2 5 16 2 5 3 2 0 9 
3 2 3 0 0 6 6 126 3 5 3 5 3 5 
3 2 3 0 6 16 19 16 2 4 8 2 2 5 1 9 3 
3 2 3 1 2 16 2 2 7 SS5 6 4 8 197 
3 2 3 1 8 126 6 5 1 184 40 6 
3 2 3 2 4 16 2 5 1 175 119 24 15 
3 2 3 3 0 17 224 125 19 15 2 5 3 
3 2 3 3 6 2 6 1 1 9 3 7 3 6 190 3 2 
3 2 3 4 2 2 2 0 3 3 5 4 3 5 193 16 
3 2 3 4 6 2 2 4 2 0 1 

PLAYMAIN (77 BYTES) 

3 3 3 5 0 6 2 1 9 7 197 6 6 
3 2 3 5 6 17 2 0 9 125 197 26 19 
3 2 3 6 3 2 1 3 7 1 3 3 0 0 17 
3 2 3 6 8 18 0 2 5 16 2 5 3 1 
3 2 3 7 4 2 4 0 112 167 9 B 6 
3 3 3 8 0 197 2 0 5 1 7 1 126 6 1 2 1 
3 2 3 6 6 14 ass 13 3 3 2 5 3 16 
3 2 3 9 2 2 4 9 193 16 2 4 0 2 0 9 193 
3 2 3 9 8 16 3 1 5 6 20 14 3 5 5 
3 2 4 0 4 13 3 2 2 S 3 16 2 4 9 1 9 3 
3 S 4 1 0 16 197 3 3 101 126 54 
3 2 4 1 6 3 1 7 193 16 3 54 2 0 9 
3 2 + 3 2 3 0 1 197 4 24 183 

PLAYSLOT (3» BYTES) 

3 3 4 2 7 175 2 4 5 3 1 1 2 2 1 1 7 5 190 
3 2 4 3 3 32 6 2 0 5 2 0 9 126 1 7 5 
3 2 4 3 9 S4 14 7 0 17 182 122 
3 2 4 4 5 19 19 16 2 S 2 2 6 19 
3 2 4 5 1 3 0 5 3 0 9 126 2 6 2 0 5 2 0 9 
3 2 4 S 7 126 3 5 2 4 1 254 6 2 0 0 
3 2 4 6 3 34 3 1 9 

OUT (22 BYTES) 

324-65 6 H24-71 6 16 16 254 2 1 1 2 2 3 
2 5 4 193 2 4 1 

(listing continued on next page) 
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(continued from previous page) 
dice numbers into equivalent bar numbers. 

L i n e s 9 9 1 6 - 9 9 2 5 d r a w the b l a n k 
manuscript, and lines 8530-8775 — see figure 
6 — actually print out the music. Each voice is 
printed out in full before moving on to the 
next voice. The appropriate data is fetched 
from the bar table by the machine-code 
routine Notesort. Lines 8771-8775 actually 
print the notes, U being a fiag to determine the 
direction in which the tails are drawn, Z being 
another flag indicating whether leger lines are 
required. 

Line 9900 is a subroutine to print out the 
record of dice numbers. 

Lines 9800-9835 play the music. The PSG 
is initialised in Basic before calling the 
machine code which actually outputs the 
music. T h e first entry point to the subroutine 
is at line 9830, the routine re-entering itself 
from line 9800 if a repeat is desired. Which 
machine-code routines are called depends on 
whether a PSGIO board is connected. If it is 
then Playmain is called, which in turn uses 
Playslot and Out. If no soundboard is detected 
then Musicbox is called, which simulates a 
musical box playing through the top voice 
only; even the clicks of the wards are included. 
Seriously though, the Musicbox routines — 
including Part and Beepout — are really only 
intended to verify the software as a whole if 
you have not yet got hold of a PSGIO board, 
and though fun, is no substitute for the real, 
three-voice original. On the PSGIO board, an 
output socket is provided to allow you to plug 
into the Aux input of your amplifier: this 
arrangement really does justice to the music. 

Lines 207-253 call the manuscript drawing 
and play subroutines when required, and 
handle Saving of manuscript, as well as setting 
up volume and tempo variables. 

Line 253 changes key each cycle, according 
to the factor KY. 

Finally, a note on I/O: the two registers, 14 
and 15 in the PSG give 16 bits of T T L -
compatible I/O capability to the PSGIO 
circuit. As pointed out earlier, the pons can be 
driven completely independently of the sound 
generation; while sound is being output , I/O 
operations can be performed. T h e ports are 
bidirectional. Bits 6 and 7 of register 7 arc 
used to dictate which direction is operational 
for each port; if either is set to one then the 
corresponding port is in output mode, if a zero 
setting, then the port is in input mode. T h e 
possibilities are endless. 

There is nothing to stop anyone substituting 
his own bars for the Mozart using the 
information given in the text, and with the 
limitations that with the current arrangement 
only triple-time music can be accommodated. 

Those familiar with machine code should 
find it relatively easy to cope with duple times 
by changing the number of slots and the cycle 
counters which handle them. 

Some programmers will be unwilling or 
unable to deal with the effort of punching in 
the whole of MinuetZ, or building the 
programmable sound generator and input/ 
output board. If they wish, they may write to 
Rod Hopkins at 5 Greenside, Leslie, Fife KY6 
3DD for a copy of the program at £3.25, or the 
fully-built PSGIO board together with the 
program for £19.75. Both prices include 
postage and packing. 
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(listing continued from previous page) 
3a+?7 ee 
324-83 1 

211 221 24-5 197 & 
18 254. 281 

M U S I C B O X (28 B Y T E S ) 
197 6 2 2 2 5 1 6 7 
16 2 5 2 5 0 2 S 

324-87 6 2 
324-93 214- 8 
324-99 126 205 0 127 193 16 
32S0S 239 62 209 50 25 126 
3 2 5 1 1 2 0 1 
PO R T 123 B Y T E S ) 
3 2 5 1 2 3 3 59 1 2 6 34- 2 0 1 2 2 9 
3 2 5 1 8 2 0 5 2 0 126 2 0 5 2 3 1 2 7 
32524- 6 2 5 5 16 2 5 4 2 © S 2 3 
3 2 5 3 0 127 2 2 5 5 4 6 2 0 1 
BEEPOUT (36 BYTES> 
3 2 5 3 5 3 3 161 125 6 4 8 1 9 7 
3 2 5 4 1 2 2 9 2 3 9 5 2 128 -47 0 
3 2 5 4 7 E 2 0 5 8 2 2 5 126 3 5 
3 2 3 5 3 2 5 4 0 3 2 2 6 2 6 9 
3 2 5 5 9 2 2 9 2 8 5 4 0 4 5 2 0 5 2 4 8 
3 2 S 6 5 3 2 2 5 193 16 2 2 6 2 0 1 

" P R T D O T S " 
G E T N U M L D B,FT 

P U S H B C 
XOR R 
L D D,R 
L D E,A 

G E T D O T P R T A D D H , E 
INC E 
INC E 
D-JNZ G E T D O T P A T 
L D E , A 
A D D H L , D E 
P O P B C 

N X T D O T P U S H BC 
L D 8 , ( H L ) 
INC HL 
LD C,. (HL) 
XNC HL 
P U S H HL 
C A L L S E T P R T P O S 
L D A , C O D E "O" 

P R T O O T R S T 10H 
P O P H L 
P O P BC 
D J N Z N X T D O T 
R E T 

E N T E R E A C H OF T H E A B O U E D U M P S IN T U R N U S I N G T H E F O L L O W I N G R O U T -INE, IN E A C H C A S E T H E S T A R T A D D R E S S IS T H E F I R S T A D D R E S S S H O W N F O R T H A T D U H P 

2 I N P U T " N U H B E R OF B Y T E S ? "; 
B: I N P U T " S T A R T A D D R E S S '? " ;5 

4 FOR N « S T O S + B-l S T E P T>: P R 
INT N;: F O R K = 0 T O 5 

6 I N P U T " N E X T B Y T E "? ";A: P O K 
E N + K , A . P R I N T T A B 6 + K * 4 ; A ; : IF 
N + K - S + B - L T H E N GO T O 10 

6 N E X T K P R I N T : N E X T N 
10 S T O P 

" N O T E S O R T 1 

N X T B A R 

GETBAR 

NXTSLOT 

Figure 4. 

MACHINE CODE DIE-SASSCr-IBcY 
"CJCfMAIN 
l N K O F F L O ( A T T - T ) , © 

LD H L , D A T A 1 
Li f ft, ( L H D 1 C E N G 
LD t , D I C E c : - i .-;T 

N X T D I C E PUSH BC 
PUSH HL 
PUS!-; F-IF 

PRrC'PFf tCE CALL PPT DOTS 
LD r-E , F A C E S T E P 
P O P PF 
P O P HL 
A D D H L , D E 
P U S H HL 
LD D E , D A T A 2 - 2 

U A L I D N U H INC D E 
INC D E 
DEC A 
J R N ; U A L I D N U M 
L D A , ( D E ) 
P U S H D E 

P R T L H F A C E C A L L P R T D O T S 
P O P DE 
TNC DE 
L D A , ( D E ) 
L O DE,FRCESTtP 
P O P HL 
A D D H L , D E 
P U S H ML 
P'JSH DE 

P R T R H F A C E C A L L P R T D O T S 
P O P D E 
P O P HL 
A D D M L , D C 
L D A , C R H D I C E N O 
P O P BC 
D-JNZ N X T D I C E 

D R A U C U B E S L D H L , R H P L O T C O R D S 
L D TPLOTXY) ,HL 
C A L L D R R U D I C E 
LD H L , L H P L O T C O R D S 
L D ( P L O T X Y ) , H L 
C A L L DROLIDICE 

I N K O N L D ( A T T - T ) , 7 
L D H L , A T T - F I L E 
L D B C , S C R N S I Z E 

N X T P O S N L D (1, (HL) 
C P INK® 
J R N Z DONE"? 
L D ( H L ) , I N K 7 

DONE"? D E C BC 
INC HL 
L D R , B 
OR C 
J R N Z N X T P O S N 
R E T 

N X T S L O T 

N O T E ? 

N R T E Q U I U 
G E T N R T 

P T N X T S L O T 

" P L F F F M R I W 

R E P E A T 

N X T 8 A R 

C R L C B A R 

N X T S L O T 

LOOP1 
L00P2 

L O O P 3 
L O O P 4 

" D R A U D I C E " 
S A U E R E T 

N X T S I D E 

U N S T K R E T 

E X X 
P U S H HL 
E X X 
L D B , S I D E C O U N T 
L D H L , D A T R 3 
P U S H B C 
L D C , C H L ) 
INC HL 
LD B , ( H L ) 
INC HL 
L D £, IHL) 
INC ML 
L D D , ( H L ) 
I N C HL 
P U S H HL 
C R L L D R A U 
P O P HL 
PO P EC 
D J N Z N X T S I D E 
E X X 
P O P HL 
EXX 
R E T 

R E P E A T 2 

••PLAYSLOT-

N X T U O I C E 

L D DE , U O I C E 5 T O 
P U S H DE 
L D H L , R N D T A B L E 
L D B , B A R C O U N T 
P U S H & C 
L D B , ( H L ) 
INC HL 
P U S H H L 
P U S H DE 
L D H L , B A R T A B L E — 1 8 
L D DE > B A R & T E P 
A D D H L , D E 
D J N Z G E T B A R 
P O P D E 
I D B , S L O T C O U N T 
L D A , ( H L ) 
INC HL 
I N C HL 
INC HL 
L D (DE),A 
INC DE 
D J N Z N X T S L O T 
P O P HL 
P O P B C 
D J N Z N X T B A R 
P O P HL 
L D B , B A R S + S L O T S 
P U S H B O 
L D A , ( H L ) 
L D B , T O P N O T E 
C P B 
J R Z N A T E Q U I U 
D-JNZ N O T E ? 
L D A , B 
L D ( H L ) , A 
JR P T N X T S L O T 
L D D E , N A T T A B L E — 1 
INC D E 
D-JNZ C A L C N A T 
LD A , ( D E ) 
L D (HL) , A 
D E C DE 
L D A , ( D E ) 
C P (HL) 
J R N Z P T N X T S L O T 
S E T 7 , ( H L ) 
INC H L 
P O P B C 
D J N Z N X T S L O T 
R E T 

L D 6 , P R R T C O U N T 
P U S H B C 
P U S H B C L D B . B R R C O U N T 
L D D E , R N D T A 6 L E 
P U S H B C 
L D A , ( D E ) INC DE P U S H O E L D B,A 
L D H L , ® L D D E , 1 8 
A D D H L . D E D J N Z C A L C B A R 
L D B C , B A R T A B L E - 1 8 
A N D A 
A D D H L , B C LD B , S L O T C O U N T 
P U S H B C 
CA L L P L A Y S L O T L D 8 , C O U N T 1 LD C C O U N T 2 
D E C C J R N Z L O O P S D J N Z L O O P I P O P E C 
D-JNZ N X T S L O T P O P DE 
P O P E-C D J N Z N X T B A R L D B , C O U N T 1 L D C , C O U N T 2 
D E C C J R N Z L O O P 4 
D J N Z L O O P 3 
P O P B C 
D J N Z R E P E A T 
L D H L , R A N D T R B P O I N T L D ( H L ) , P A R T 2 P O I N T 
P O P B C D J N Z R E P E A T 2 
L D (HL) ..PART IPO INT R E T 
P U S H B C INC B JR R E P E A T 

X O R ft 
P U S H AF 
OUT REGADDR,FT 
X O R A 
CP (HL) 
J R N Z G E T N O T E 
C A L L O U T 
XOR A 
JR H I O U T 
L D B , ( H L ) 



CFTLCNOTE 

HIOLT 

"OUT" 
LOOP 1 

L00P2 

L O O P 3 

LO DE,NOTETflEiLE-2 INC L'E INC OE D'JNI CALCNOTE LD ft,(DE) INC DE CALL OUT LD ft,(DE) CALL OUT INC HL POP ftF 
CP e RET 2 JR NXTUOICE 

LD B,COUNT DJKZ L O O P 1 OUT 223,ft LD B,COUNT DJNZ LOOPS P O P BC POP ftp INC ft OUT 3 2 1 , 0 PUSH FTF PUSH BC LD B,COUNT DJNZ L O O P 3 RET 
"MUSIC BOX' 

NXTPFLBT 

GETPRRT 

NOTE 

RST sen DEFB DEFB DEFB DEFB 
DEFE DEFB DEFB 
POP HL L0 ft,(HL) INC HL CP NONOTE J R N Z NOTE LD ft,NONOTE 
PUSH HL CALL STKFICC COLL R O M B E E P POP HL POP BC 
DJNZ NXTSLOT RET 

Figure 5. 
ROM RLLOCRTIONS RBOUE RHMTOP 
28930-31414.-31S10-31&9.I-31598-321C0-3S1£9-
3sisa-33161-32209-32225-3227G-32350-38347-3a4.es-32437-3251S-32535-

31*13 31E17 31S93 31997 3E099 32128 321S8 33150 3220s 32224. 33275 3234-9 324-2S 3 2 4 6 4 324 36 32511 32534 32S7d 

BFTRTABLE NOTETflBLE PICETFTBLES DRRUDICtDRTR DICEMRIN DRRUDICE PRTDOTS 
D I C E N O S T O UOICESTO RNPTRB NHTTRBLC N O T E S O R T P L R Y M R I N PLRYSLOT OUT MUSICSOX PfiRT B E E P O U T 

Circuit diagram 
for the sound-
generator board. 

•PART' 

LOOP1 

"BEEPOUT' 

NXTSLOT 

LD B ,2 PUSH BC LD ft . 255 RND A SUB 8 DJNZ GETPART LD(RNDTftBLO),ft CALL PORT POP BC DJNZ NXTPRRT LD ft,RNDTLO LD tRNDTftBLO) ,A RET 

LD HL,NOTESORTEND Ll> (ML) ,RET PUSH HI-CALL NOTESORT CALL BEEPQUT LD B,COUNT 
LOOP1 CALL BEEPOUT POP HL LD (HL1 ,"LD,B" AET 

LD H L J U O I C E S T O LD B 3 SLOTS PUSH BC PUSH HL 

GON 32 
r / Fruit 

Cassettes 

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 

V ? CTD 

DRAGON and ORIC "JUNIPER" word processor, 
comprehensive edit facilities, menu and cursor driven 
£25.00 inc. p&p 

I QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. 
I Please supply 

Using your skill, locate the airstrip~ 
scanner, fly your aircraft through hazardous 
crosswinds and air pockets to land safely. Watch your j Name 
fuel; watch your artificial horizon; be sure you are 
level on final approach. Full colour, hi-res graphics, 
3D and sound. 

| Cheque tor total amount enclosed 

| Address. 

I 
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A + F SOFTWARE A + F 
•BBC 32K £8.00 PAINTER SPECTRUM 48K £7.00* 

l a r & v ; 
VISIT OUR SHOWROOMS FOR A DEMONSTRATION 

ATOM 
Torpedo Run 
Cylon Attack 
Space Panic £6.90 Painter £6.90 
Zodiac 
Death Satellite 

SPECTRUM ASK 
Painter 
Frogger £7.00 

DRAGON 
Deadwood £6.90 

BBC 
Model 'A' 
Tower of Alos £6.90 
Model 'B' 
Tower of Alos £6.90 
Planes 
Painter 
Pharoh'sTomb £8.00 
Frogger 

Price £8.00 
New Release PLANES BBC 32K 

Arcade Game 

ATOM 'TOOLKIT' EPROM ADD 4 or 6 EPROMS 
22 Extra Commands and Five features including 1200 Band TO YOUR ATOM WITH OUR 'ADDA' BOARDS 
Cass. Operating System E18.50 6-Way'Adda'board £28.75 
r 

NAME 
ADDRESS 

5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON 
(Quote '830/1' for discount on telephone orders) 

PLEASE SEND ME: 

Please note prices include post & packing 
You may also telephone (24 hrs) with credit card order 

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

s WOIV NOOVUa D88 WflHlDadS snrais UIVIO 
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R4IY1 PUCKS 

British made, high quality, 
add-on memory at affordable 
prices. Fully guaranteed. 

1 6 k Ram Pack £28 95 
1 6 k Expandable internally by ****** 

plug-in module to full 32k £ 2 9 - 9 5 
Expansion module £ 1 7 9 5 

Z X 9 9 Automatic Tape 
Controller for Sinclair ZX81 

£ 4 9 - 9 5 p i u S £2-95 P&P 
• DATA PROCESSING - software control of up to four 

tape recorders 
• RS232C INTERFACE - allowing connection wi th 

any such printer using the full ASCII character code 
• AUTOMATIC TAPE COPY - copy a data file 

regardless of your memory capacity 
• TAPE BLOCK SKIP - without destroying the contents 

of RAM 
• ZX99 SOFTWARE AVAILABLE 

Contact us for details of 
all personal computing 

accessories and a full range 
of software including Quantec 

Distributors of KAYDE products 

d o t Q - o / / e t t e ® 
44, Shroton Street 

London NW1 
Telephone (01)258 0409 

Computer Cassettes 
High quality, AGFA tape, screw assembled cassettes 
wi th library boxes 

cl2-40p 
c25-45p 

c5-37p cl0-39p 
cl5-41p c20-43p 

c30-46p 

Cassette Leads 
BBC1 7pinto2x3-5mm,1x2-5mm 
BBC2 7pin to Spin & 1 x 2 5mm 
DRAGON 5pin to 2 x3-5 mm, 1x 2-5mm 

Cassette Workshop 
E801 

£2 
£2-50 
£2 

FIXOTAPE- Semi-automatic, 
frees twisted tape in seconds 

E612 Index cards 
EC01 Blank white labels 
EC02 " " on tractor paper £3* 
CSSl Revolving storage rack 

(holds 32tapes or 20 in cases) 
CSS2 Double revolving storage rack 

(holds 64 tapes or 40 in cases) 

£1-99 
50pforl2 
4 0 p f o r l 5 
9 9 for 1 0 0 

£2-99 
£5-99 

p)RD ER FORM Dept. CY1 Data-Assette 
4 4 Shroton Street,London NW1 

I 

I 

ITEM NO. PRICE TOTAL 

P&P 10% (min. charge £1.50) P&P 10% (min. charge £1.50) 

Charge my Access/Visa no: 

Signed. Name. 
Address. 

I 

I 
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1 0 R E M M A G G O T S C O M . P E R C Y J A N ' 8 3 
2 0 C L E A R 2 0 0 0 ' X « * 1 2 8 » Y - 9 6 ' 1 * 1 2 8 ' 0 * 9 6 
3 0 S M » R N D < 4 > ' S C « 0 * M L ® 1 0 
4 0 C L S 1 P R I N T E 2 0 0 . - " r n a 9 9 o t s " 
3 0 I N P U T " F A S T O R S L O W < F / S > " ; S * 
6 0 I F S l - ' f " T H E N P O K E 8 < H F F D 7 , 0 
7 0 C L S 1 P R I N T " R E A D Y ! ! 
8 0 P L A Y " V 3 0 T 1 0 O 3 L 6 C L 3 O 2 G G L 2 E E L 1 C C " ' C L S 
9 0 R E M D R A W S C R E E N 
1 0 0 P M 0 D E 1 * 1 ' S C R E E N 1 , 0 ' P C L S 2 < C 0 L 0 R 4 , 2 
1 1 0 D R A W " B M 6 , 6 i C 4 j R 2 4 3 D 1 9 0 L 2 4 3 U 1 8 0 " 
1 2 0 P A I N T < 0 , 0 > , 4 , 4 
1 3 0 G O S U B 1 3 0 ' G O T O 2 2 0 
1 4 0 R E M P U T F O O D I N R A N D O M P O S I T I O N 
1 3 0 A » R N D < 2 4 0 > 4 - 8 « D - R N D C 1 7 8 > + 8 
1 6 0 F O R M » 1 T O R N D < 4 > 
1 7 0 I F P P 0 I N T < A + M , D + M > « 4 T H E N 1 5 0 
1 8 0 P S E T C A + M , D + M , 1 > 
1 9 0 S O U N D 1 0 0 . 1 
2 0 0 N E X T M 
2 1 0 R E T U R N 
2 2 0 R E M M O V E M E N T 
2 3 0 O N S M G O T O 2 9 0 , 3 6 0 , 4 3 0 , 3 0 0 

Fast and tricky, M Percy's 
Maggots will soon have 
you wriggling at the 
keyboard. 
T H I S ADDICTIVE high-resolution game for the 
Dragon 32 does wonders for the reflexes and 
gets away from the era of laborious games with 
a ready-set maze. 

Due to the amazing speed with which the 
Dragon works in Basic, this game — in which 
a red maggot runs around the screen and 
searches for food — can be very hard. A speed 
option is offered: this is done by setting the 
internal timer to a running speed of 1.8 MHz 
instead of the default of 0.9 MHz. 

The idea is to move the maggot — which 
starts off in a random direction, but always 
from the centre position — round the screen, 
to the clumps of food which are represented by 
green dots. Movement is achieved by the use 
of the arrow keys. When a clump of food is 
eaten the maggot increases by a length or two. 

Turning should be kept to a minimum 
because the maggot sloughs its skin. If the 
maggot hits this or the border then the game is 
lost. As more and more corners arc turned the 
screen fills up with red lines. The bigger the 
maggot the longer the barricade of dead skin 
will be. 

When the maggot has reached a length of 40 
the game stops for five seconds. The screen 
then clears and play starts again, but instead of 
starting off 10 segments long, it starts with 
two so that more epithelia will be descarded, 
making the game harder than before. When 
three sets have been cleared the internal timer 
is set to Fast mode so that the game, if started 

in Slow, will now be fast. The game then 
continues with a new set appearing each time 
the maggot attains a length of 40 units. 

Due to the way the end of the maggot is 
preset to keep it at the length specified by ML 
and the variables I and O a skin or 
skin segment immediately behind the maggot 
may disappear. This will only happen when 
turning and may be used to an advantage to 
reach food which was inaccessible — but be 
careful that the food is not erased as well. 

Lines 20-30 clear room for the strings and 
set all necessary variables; lines 50-60 
determine speed; and lines 70-120 set display. 

In line 130, the Gosub moves to the food 
routine: the Goto is for starting the game. 

Lines 150-200 place a clump of food in a 
random position with line 170 checking to see 
if the point is already set to read, and if so 
starts the routine again. Up to four blocks of 
food may appear in one clump or as little as 
one — variable M determines this. Line 150 
places the food in the yellow area of the screen 
only. Line 230 starts the maggot moving in the 
appropriate random direction by the variable 
SM, and goes to the appropriate line number; 
lines 240-280 send control to the appropriate 
line number, and line 290 checks to see if any 
of the arrow keys have been depressed. 

If none has been depressed or if the reverse 
key has been pressed, then the maggot 
carries on moving in the same 
direction or else goes 
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back to lines 240-280 for the next direction. 
Line 300 checks to see if the next point to be 

PSet is red and if so moves the losing routine 
at 580. Line 310 checks to see if the next point 
is food and if so goes to the appropriate routine. 

Lines 330-350 subtract the length of the 
maggot from the PSet position and preset 
these points so that the maggot docs not 
appear as one continuous line. 

Line 590 speeds the routine up and 700 
slows it back down. Lines 790-850 search for 
food in an area of three by three around the 
maggot's head and for each little block found 
five points are added to the score. Line 840 
then presets these points so that no food is left 
in that area. Line 860 goes to the routine for 
placing some more food in another random 
position. Line 870 adds two to the length of 
the maggot. Line 880 checks to see if it is 40 in 
length and if so goes to the routine ai 900. 

Lines 900-950 clear the screen and add 1 to 
the amount of sets cleared. Line 940 makes the 
game fast if a fourth set is reached. Line 950 
gives the maggot a length of two and continues 
the game. Variable ML can be changed in line 
880 to make the game 
easier or harder. 

(continued from facing page) 

240 IF B»-CHR*<94> THEN 290 
250 IF B$*CHR*<10 > THEN 360 
260 IF B*"CHR*<8> THEN 430 
270 IF B*-CHR*C9> THEN 500 
280 GOTO 240 
290 BMINKEY* ' IF B»=CHR»<10> OR B»- " 
300 IF PP0INT<H,Y>4 THEN 580 
310 IF PPOINTCX,Y>=1 THEN GOSUB 780 
320 PSET<X,Y,4> 
330 I - X ' O - Y + M L ' I F 0>184 THEN 0 -184 
340 PRESETC1,0) 
350 GOTO 290 
360 B»- INKEY»- IF B»»CHR«94> OR B»" " 
370 IF PP0INT< X,Y >=4 THEN 580 
380 IF PP0INT<X,Y>»1 THEN GOSUB 780 
330 PS£T<X,Y,4> 
400 I - X ' O - Y - M L ' I F 0<8 THEN 0 *8 
410 PRESET<1,0? 
420 GOTO 360 
430 B f - INKEYf •• IF B»=CHR»<9> OR B * « " " 
440 IF PP0INT<X,Y>4 THEN 580 
450 IF PPOINTCX,Y>«1 THEN GOSUB 780 
460 PSET<X,Y,4> 
470 I - X + M L ' O - Y ' I F I>242 THEN 1=242 
480 PRESET<I,0> 
490 GOTO 430 
500 B*»INKEY*1 IF B»-CHR»C8> OR B * D " " 
510 IF PPOINTC X,Y >»4 THEN 580 
520 IF PPOINTCX, Y > 1 THEN GOSUB 780 
530 PSET(X,Y,4> 
540 I - X - M L ' 0 - Y ' I F I<8 THEN 1 -8 
550 PRESET*I,0> 
560 GOTO 500 
570 REP! PRINT SCORES 
580 FOR 2*0 TO 250<NEXTZ 
590 POKE &HFFD6,0 
600 FOR C»1 TO 4 
610 PLAY"V31T200O1CDECDECDE" 
620 DRAW"C"+STR(K C ) 
630 DRAW"BM120,100; S6J R5U5L5U5R5" 
640 DRAW"BM137,100;S8;U10R5D5L5" 
650 DRAW"0M152,100;S8;NR5U10" 
660 DRAW"BM166,100;S8;U10R5D10U5L5" 
670 DRRW"BM180,100;S8J BR5U10NL5R5" 
680 NEXT C 
690 SOUND 1 ,20 
700 POKE 1HFFD6,0 
710 FOR Z - 0 TO 100 ;NEXT2 

20 CLS'PRINT"YOUR BODY WAS";ML;"CMS LONG," 
'30 PRINT"AND YOU SCORED";S;"POINTS." 
'40 PRINT"RND CLEARED";SC)"SETS" 
750 INPUT "ANOTHER GO<Y/'N)"jB» 
760 IF B»»"N" THEN END 
770 RUN 
780 REM SEARCH FOR FOOD 
790 FOR B—2 TO 2 
800 FOR V—2 TO 2 
810 IF PPOINT<B+X,V+Y)•1 THEN 820 ELSE 850 
820 SOUND 2 3 0 , 1 
S-S+5 
PRESET<B+X,V+Y,2) 
NEXT V,B 
GOSUB 150 
ML-ML+2 
IF ML-40 THEN 900 
RETURN 
FOR Z -0 TO 600'NEXT Z 
CLS'PR!NT"ANOTHER SET COMING UP" 
PLAY"V3101DDD02CDEFG02CDEFG" 
SC*SC+1 
IF SC-3 THEN POKE &HFFD7,0 
ML-2-GOTO 100 

THEN Y=»Y-2 ELSE 240 

THEN YeY+2 ELSE 240 

THEN X-X-2 ELSE 240 

THEN X=X+2 ELSE 240 

AGON 
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Every computer needs a 

{CHATTERBOX'.} 
^OK Spock, you win this time....J SAVE £££S 

for 

ZX81 SPECTRUM 

SPEECH 
SVNTttSe 

W1UIAM 
STUART 
SYSTEMS 

NASCOM, VIC. PET, 
BBC. APPLE. TRS80. 
IBM. CRAY, ETC. 
(Please state) 

At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
{nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit, o O r t 

OR COMPLETE D.LY KIT t o y 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV "Computer Programme" * BIG EARS * V / . 
SPEECH 
INPUT 
FOR ANY | sp t&>1 P 
COMPUTER 
Hugely successful Speech Recognition System 
complete with microphone, software and full instructions. O / I A 
BUILT TESTED & GUARANTEED ONLY ^ 
PLEASE STATE C O M P U T E R : UK101, S P E C T R U M . ATOM. NASCOM2. 
Vic 20, Micron, ZX80/81, PET. TRS80, MZ80K, APPLE II, BBC MICRO 

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40 

ZX81/SPECTRUM 
MUSIC SYNTHESISER (STEREO) 
+ 16 LINE CONTROL PORT 

Play 3-parl 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 
Extra 23 way connectors at £2.60 

£19.50 (KIT) 
£25.50 (BUILT) 

THE COMPOSER 
Music Programme for above synthesiser. 
Enter and play 3 part harmony, 
includes demonstration tunes. Recommended £7.40 

COLOUR MODULATOR 
RGB in, PAL/UHF out {not for ZX) 

KIT £15 
BUILT £20 

SPECIAL OFFER 
SPEECH OUTPUT CHIP SX-01 
Phoneme Speech Processor 

I.C. £18 

DATA £0.60 

Please add VAT at 1 5 % to all prices. 
Barclay/Access orders accepted by telephone 

All enquiries 
S.A.E. please 

WILLIAM 
STUART 
S Y S T E M S LXd 

44, Bedford Gardens, 
Kensington, London W 8 7EH. 
Tel: 01-221 1131 (Sorry - no callers) 

BBC Micro SOFTWARE 
FROM 

FERNLEAF 
MICROSYSTEMS 

WORD-EDITOR £12.50 ( p + p inc) model B 
4 pages of text to write, delete, save. load, insert, draw tabies, print etc. 
Package includes Manual. Ideal for almost ali writing needs. Drives any printer 
for trilled printing f) special formatting by embedding ASCII codes in text, to 
printer. 

2. HOME-FINANCE £12.50 <p+ p inc) model B 
Another must for the BBC micro owner. Package manipulates to separate 
accounts; handles direct debit, standing orders, financial forecasts plus printouts, 
includes manual. 

3. SKY-BIRD £9.00 (p+ p inc) model B 
Incredible game in fast real time graphics, excise sounds h mulu lOlaured 
graphics. Guide the flight of the sky-bird behind mountains, avoid the laier hawk 
but watch out for unknown dangers behind Vie hdls. Employs skill and returns 
untold enjoyment fur all. 

4. oCr?FFN-DUMP £6.00 ( p + p inc) models A + B 
Superfast macftu.t, . program. Auto adjusts to any mode of user's screen 
display and dumps screen in 3 selectable sizes with 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 writing. 

Enclose SAE, 

FERNLEAF MICROSYSTEMS 
SILVERGROVE INNHAMS WOOD 
CROWBOROUGH, SUSSEX TN6 1TE 
Tel: Brighton 565303 
or Brighton 603191 

Orders to: 

Retail dealers 
offered big 
discounts 

reprints 
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 3036 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 
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CHAMPIONSHIP 

m 

Mj& 

1 
v. Jsm 

M 11 

A 

WIN A FABULOUS 'WINGS' 
HOLIDAY FOR 2 TO FLORIDA. 

VISIT THE AMAZING NEW 
EPCOT CENTRE 

Volcanic Dungeon, the addictive adventure. People have 
been known to venture into its maze of caverns to rescue the 
Princess Edora again and again. If you are one of them, or 
wish to be, then you could find yourself lying on a sun-
drenched beach in Miami for a week. Followed by a 
further week at Orlando, visiting Disney World and 
Epcot. So what do you have to do for all this? Just be the 
best Volcanic Dungeon player in the UK, that's all! Ten 
finalists will battle it out in the championship at the London 
Computer Fair, Earl's Court, in June 1983. But first you 
must prove you are worthy. 

Volcanic Dungeon is available, on the 16K ZX-81, 48K 
Spectrum and Dragorv32. /Mi entiy-for^is supplied with 
every game. (Anyone:who already owns the: original ZX 
version can enter by sending a SAE for an entry form.) 
Order your copy NOW from CARNELL SOFTWARE, 4 
Staunton Road. Slough, Berks. Only £5.00 including 
P&P. Also available f rom good microcomputer stores. 

The 'Judges' decision is final and no correspondence will be 
Entered into. All business associates of CarneH 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 l 
MJSS^w&t. 

E S T " i 

f 
r 

.CAV. 
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W I T H F O R T H now available for home 
computers and the release of the Jupiter Ace, 
users suddenly have a machine and a language 
ideally structured to games that are fast, 
involved and without the relative complexity 
of machine code. Forth's compact program-
ming means one can develop and test each of 
the elements of the whole program as one 
builds it up. 

The disadvantage of not being able to code 
from the top down, as in Basic, is overcome 
easily by either flowcharting the proposed 
program or doing a simple logical list of its 
component parts. 

The Jupiter Ace I used for this program has 
an actual memory availability for user Forth 
words of less than IK. This may seem very 
little but it gives one sufficient space to create 
versions of popular arcade games that contain 
the main features of the originals and run very 
closc to their speeds. In fact, I found that 
Pac-Man written in Forth actually runs faster 
than the game played at the local amusement 
centre. As it is one of the more popular games 
and contains many of the building blocks one 
would use in other games I chose it as the 
example for this article. 

I have included all the main points of the 
arcade version, except for the power pills 
which would take up an extra 500 bytes at a 
rough estimate, 

I have assumed that you understand the 
basic words used in the Ace but include an 
explanation of the specific techniques 
involved. To conserve memory the variables 
and words used have short names but I 
comment on each separately. 

The sequence for the game is as follows. 
First, the graphics used for the man, ghosts, 
dots and wall are defined and the screen 
created. Next the variables are initialised and 
the man and ghosts placed in their starting 
positions. 

The way the man moves is broken down 
into the following steps. First, a check to see if 
an appropriate key has been pressed, and the 
program continues with this sequence if it has. 

The Inkey function on the Ace returns to 
the stack the ASCII value of the key pressed. 

F O R T H : A C E 
This has to be converted into a number giving 
the change in position in the display file. The 
Ace display file is laid out in 24 rows of 32 
columns, each at addresses 9216 to 9984. An 
up or down movement changes the memory 
location by 32 and a left or right movement 
changes it by 1. I have used these numbers to 
give the new location of the man. 

Next the program checks to make sure the 
man does not bump into a wall and continues 
only if there is no risk of this. 

Then a space is put in the man's last 
position, and the new position is checked to 
see whether or not it contains a dot. If it does, 
the score is incremented. If this score means 
that all the available dots have been eaten, the 
screen is refilled. 

Now the man is moved to his new position 
which is stored in the appropriate variable. 
The ghost-moving section comes next. I found 
that this was most easily done by having a 
separate variable for each ghost's position 
which is put into the variable used by the 
subroutine as each ghost is moved. 

The sequence for each ghost starts by 
checking whether the ghost should move up or 
down or neither according to the relative 
position of the man, and then makes sure that 
it docs not hit a wall. A random generator is 
used to allow the ghost only limited movement 
— the game would be impossible if the ghost 
was always correct, and boring if its movement 
were fully predictable. When a ghost moves, 
the space it leaves is replaced with a space or 
dot as appropriate. This is done by a method 
which is explained fully in the actual coding. 
The same procedure is used for left and right 
movement of the ghost. If the man now 
occupies the same position as one of the ghosts 
the game ends. 

Obviously all these procedures need 
additional subroutines to generate the random 

The maze display: snappers and gu/pers thrive in this sort of environment. 

• Z INVIS CLS 

Ralph Hilton gets his 
teeth into Forth g a m e s . f j 
Have an Ace munch. x.. g 

numbers and refill the screen with dots when 
required. 

The game is loaded in three sections to make 
full use of the memory but no reloading is 
necessary to replay. 

First, the graphics section is prepared. I 
have assigned user graphics for the wall and 
dots as this makes it far easier to type in the 
screen itself. The graphics are placed into a 
section of RAM which is calculated as starting 
at 11264 plus the ASCII code of the character 
one is defining multiplied by 8. As typing in a 
list of binary digits is tedious I have converted 
all the values to decimal. 

Here is the listing for the graphics section: 
: MM 36 126 219 90 126 255 126 36 ; 

This word puts the values used for the ghost 
on to the stack. It is a separate word because it 
is needed several times. 
: GR 8 * 11263 + DUP 

8 + 
DO 

i C! -1 
+ LOOP; 

This word takes nine numbers from the stack; 
the first eight define the character and the 
ninth is the ASCII value of the character. It 
makes a loop, using as its limits the sections of 
memory at the beginning and end of the space 
we want to fill. It then puts each of the 
numbers into its appropriate place. It is taken 
from the Ace manual. 
: A 85 170 85 170 8517085 1701 GR Wall 

0 0 0 2424 0 0 0 2 GR Dot 
28 20 8127 8 2034 653 GR Man 
NM 5 GR 
NM 35 GR ; 

When you have typed this in, A will run the 
routine and store the characters appropriately. 
This section should then be saved on tape by 
starting the tape plaver then entering 

SAVE GRAPHICS 
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FOR GAMES 

0 variable X 
0 variable W 

0 variable V 
0 variable Z 

You can then verify it as explained in the 
manual and delete it from memory using 

FORGET NM 
to leave space for the next section, the game 
itself. 

For this section first enter the variables; 
0 variable A The score. 

The man's position. 
Used for the position of the 
ghost being moved. Y and Z 
are moved to W as needed. 
The positions of the two 
ghosts. 

Only two ghosts have been used — a third 
would fit in the memory but with the speed at 
which the program runs would make it almost 
impossible to win. 
0 variable SD This holds the random number. 
0 variable K This sets the difficulty level. 
The subroutines used by the main words need 
to go in next so that the compiler recognises 
them when called from the upper words. 
: B This fills the screen with dots wherever 

there is no wall and is used whenever the 
dots are all eaten. 
3856 9216 
DO Sets a loop to go over the whole 
screen. 
i c@ 1 = 0 = Checks that the space does 
not contain a wall. 
IF 

2 i c! Puts a dot there if it does not. 
THEN 

LOOP 
5 Y @ c ! 5 2 @ c ! Puts the ghosts back on 

the screen. 
Y @ Z @ = IF 8 Y @ c! THEN 
When a ghost leaves a position then 3 is 
subtracted from the ASCII value of the 
character so that it is left as it was; dots use 2 
and spaces 32 so the ghost is given values 5 
and 35, and 3 is added to the ASCII when the 
ghost is moved there. Here if the two ghosts 

are in the same place when all the dots are 
eaten then 2 + 3 + 3 has to go in that space 
giving a dot when they both leave. 
K @ DUP 2 > IF 1 THEN K ! Increases the 
difficulty level if it is not at maximum; 
: RND This is taken from the Ace manual and 

covered there. 
SD @ 75 u* 75 0 D +• 
OVER OVER u< 1 
DUP SD! 

u' SWAP DROP ; 
: CPS 
This is used to add 3 to the position that the 
ghost moves into and add 253 when ii leaves. 
Adding 253 achieves the same as taking away 3 
as one is using a single bvte. 

SWAP OVER c@ + SWAP c! ; 
Next the main routines are typed in. M is the 
routine for moving the man complete with 
associated checks and score changing. The 
comments could be typed into the machine 
but would take up valuable memory and so 
should be omitted. 
: M 

INKEY DUP DUP 
52 >SWAP 57 <AND 
This checks that the key is one of the cursor 
control keys 5 to 8; these have ASCII values 53 
through 56. 

IF 
52 DUP Puts the number into the range 1 

to 4 
4 MOD 1 > 31 * 1 + MOD gives the 

remainder after dividing by the preceding 
number so cursor keys 6 and 7 will leave 
32 on the stack while keys 5 and 8 leave 1 
on the stack. 

SWAP 3 < 2 * 1 + * This multiplies the 32 
or 1 obtained by -1 if 
keys 5 or 6 were 
pressed. 

X @ + DUP c@ DUP Leaves on the stack 
the new value of X and two copies of 
what X currently contains. 

1 = 0 = 
IF Continue only if one will not collide with a 

wall. 
32 X @ c! Put a space in the old position 

of the man. 
2 = 
IF Check if the man is eating a dot. 

A @ 1 + DUP DUP A ! 21 0 AT . 
326 MOD 0= IF B THEN Add 1 to the 
score; print the score; check whether all 
the dots have been eaten and refill 
screen if more left, 

THEN 
3 OVER c! X I Put the man in the new 

position and store the value 
of X. 

99 40 BEEP 
ELSE 

DROP DROP Removes unused numbers 
from stack. 

THEN 
ELSE 

DROP 
THEN ; 

The routines G and H are used together. H is 
used twice by G to actually move the ghost. H 
should be typed in before G. 

: G W @ DUP X @ 16 <32 * Compares 
the values of X and W to see whether or 
not the ghost should move down. It puts 
32 on the stack if it should. 
SWAP X @ 16 > - 32 " + H puts 32 

on the stack if the ghost should move 
up. and then uses H to move it appro 
priately. 

W @ 32 MOD X @32 MOD > 2 * 1 + H 
Puts 1 or 1 on the stack after comparing 
the horizontal positions of X and W to 
move ghost left or right. 

: H W @ + DUP c@ Finds the new position 
of the ghost. 

1 0 Makes sure that it is not in a wall. 
K @ RND 0 - AND Uses the difficulty 

variable K and RND to 
limit the probability of 
the ghost's movement. 

IF 
253 W @ CPS Puts a space or dot where 

the ghost was. 
3 OVER CPS Puts the ghost on the 

screen. 
W ! Stores the new position of the ghost 

ELSE 
DROP 

THEN ; 
The routines are now linked together by the 
program word which is Run. 
: RUN FAST 

9249 X ! 9339 Y ! 9479 Z I Sets initial 
positions of man and ghosts. 

0 A ! Zeros score. 6 K ! Sets initial difficulty. 
B Fills the screen with dots. 
39249c! Puts the man on the screen. B 
; B puts on the ghosts. 
BEGIN The main control loop. 

M Move man. 
Z @ W ! G W @ Z ! Moves the ghost Z by 

putting its value into W which is used by H. 
Y @ W ! G W @ Y ! Does the same for Y. 
X @ DUP Y @ = SWAP Z @ = OR 

UNTIL Compares X to Z and Y. If either 
equal X then the procedure ends 
otherwise it goes back to Begin. 

SLOW 
999 999 BEEP : 

The game is stored entering 
.SAVE RUN 

The screen is created and, then saved as a 
series of bytes. F.nter 

: Z INVIS CLS." 
leaving enough space between the CLS and 
so that there is only one space left at the end of 
the line. Use Shift 9 to put the Ace in graphics 
mode then, using A for the wall and B for the 
dots, type in the 20 lines of screen per the 
attached diagram. On the next line type " ; 

Entering Z will now give you the screen in 
the correct position and it can be saved on to 
tape by entering 

8192 768 BSAVE screen 
Start the tape and press enter. 
Clear the memory with 

FORGET Z 
The program is now loaded with 
LOAD GRAPHICS 
A 
FORGET NM 
Enter these three together and then start the 
tape. Stop the tape when you see the cursor. 

INVIS LOAD RUN 0 0 BLOAD SCREEN 
Enter this and then restart the tape. Stop it 
when the screen is full. You can now play the 
game by entering Run. 

If you have queries about the program I can 
answTer them. Write to me with stamped, 
addressed envelope at 23 Grimston Avenue, 
Folkestone, Kent. 
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IF YOU ARE buying an Oric 1 computer, you 
are acquiring a piece of microelectronic equip-
ment that is the state of the art in home 
computers. Inside the Oric case is a 6502A 
central processor unit, CPU; two 2764 read-
only memory — ROM — chips;a 6522 
versatile interface adaptor, VIA; and eight 
4164 dynamic random access memory — 
RAM — chips as well as a number of other 
integrated circuits. 

All these circuits are mounted on a printed-
circuit board and there arc inputs and outputs 
to connect the computer to the outside world. 
That hardware specification produces a 
computer that will calculate using one or more 
high-level languages, control a printer or some 
other peripheral piece of equipment, interface 
with a Modem for communicating via British 
Telecom telephone lines or store and retrieve 
information from a mass-storage unit called a 
floppy disc. The Oric computer must contain 
nearly one million transistors and uses perhaps 
five watts of power. 

You may be forgiven for having a blast 
attitude towards "the chip". Although home 
computers continue to develop at breakneck 
pace, a number of small machines with a built-
in Basic interpreter have been available for 
three or four years in this country. 

But compare, for a moment, the Oric with 
the Mark 1 computer built at Manchester 
University in 1948. Like the Oric the Mark 1 
used dynamic memory. Flip-flops, the elec-
tronic circuit at the heart of static memory 

INCREDIBLE ( 

devices, had to be constructed out of F.F-50 
pentode valves and the quantities that would 
have been necessary were simply not a 
practical proposition. 

So Professor Williams, the head of the 
development team, invented a way of storing 
binary numbers using a 12in. diameter 
cathode ray tude, CRT, roughly similar to the 
tube in a portable television. He found that it 
was possible to detect the presence or absence 
of a pulse by the charge generated in a plate 
held against the front of the CRT — where the 
picture would normally be displayed. The 
charge decayed in about 0.2 seconds but if it 
was refreshed within that time, it was possible 
to store 2,048 bits for a period of several 
hours. 

The memory for a stored-program electronic 
computer was the most troublesome problem 
at that time. Other groups worked on the 
development of memory storage using 
mercury delay lines in which a vibration, or 
sound wave, was put into one end of a trough 
of mercury and recovered some time later at 
the other end. 

This technique was also dynamic because 

Figure 3. Memory circuits get cheaper. 
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Figure 2. The first computer program. • 

e V I O K 

the impulse had to be recirculated constantly if 
the information was not to be lost. One 
advantage of the Williams tube over the 
mercury delay line was that it allowed random 
access, while the mercury store was a serial 
device where one bit chased another down the 
trough. 

The Mark 1 computer had a 32-bit word 
length compared to the eight-bit bytes that are 
now standard in the Oric and other home 
computers. The main store of the machinc 
consisted of a single Williams tube storing 32 
words, and — as far as one can make any 
comparison — that is matched by the 48,000 
bvtes available in the full Oric. 
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.HRINKING 
Left: an Oric 1 

clearly displaying 
its 6502A CPU. Far 
left: the first 
Mark / 
program. 
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The arithmetic logic unit, ALU, simply a 
part of the CPU in the Oric, consisted of a 
subtractor built from valves and an 
accumulator and was made — once again to 
save cost — out of a Williams tube. The Mark 
1 took 1.2ms. to carry out each instruction — 
about 800 instructions per second. 

Figure 1 is taken from History of Manchester 
Computers, National Computing Centre, and 
shows the instruction set for the Manchester 
Mark 1 — the world's first stored-program 
electronic computer. Figure 2, from the same 
publication, shows a revised version of the 
first computer program, the first program 
actually ran in June 1948. 

Some 18 months later an enlarged version of 
the Mark 1 was doing useful work for the 
University and IBM was negotiating for the 
use of the Williams tube under licencc in its 
701 series computer. 

John Dawson fixes the micro-
scope on the market that grows as 

its commodites get smaller and cheaper 
-thanks to less costly integrated circuits. 

COMPUTERS 
Magnetic drums were built to increase the 

quantity of information that could be stored 
during a program's execution, and Ferranti 
marketed its Mark 1 computer, based on the 
Manchester design, with a drum backing store 
that would hold 3,750 words. The drum store 
could be extended to hold 15,000 words. 

Remember that this was a computer that 
was sold both in this country and abroad and 
which provided a "computing power far in 
excess of the University's own requirements". 
Hardware was an accurate term for these 
machines. The weight of the valves and other 
components meant that rigid metal frames 
were required to support the circuit boards. 

As one small part of the whole machine, a 
computer of the late sixties using a ferrite core 
store with a capacity of 4,000 bits would have 
a frame about the size of a single-bed mattress 
with driver amplifiers and read circuits to 
store and recover the state of each core in the 
small block in the centre of the chassis. 
Contrast also the 25 kilowatts consumed by 
the early Manchester computers with the 
power requirements of the One. 

Later, in 1959, Manchester started the 
design and construction of Atlas, which was to 
be the world's largest computer. The 
Manchester Atlas was formally brought into 
service in December 1962. The machine had a 
48-bit word, 16K of main store and 8K of 
read-only store. Interrupt handling, which you 

now take for granted, was a notable feature of 
the machine and allowed the connection of up 
to 512 peripherals. An Atlas computer was 
used at the SRC laboratory at Chilton until 
1974. 

The development of the transistor around 
1947 took some time to percolate through into 
the design and construction of computers. 
Early point-contact transistors certainly saved 
power when compared to valves, but had 
rather unstable operating characteristics. 
Nevertheless computers were the ideal market 
for transistors and for the solid-state integrated 
circuits that followed. 

The reason for the success of the transistor 
in computer circuits is that digital designs 
require large numbers of active devices in 
comparison to the analogue designs used for 
communications equipment and the entertain-
ment market. A six-transistor radio was an 
advanced piece of equipment in the early 
sixties and if it had a radio-frequency amplifier 
employing another transistor, it was definitely 
upmarket and advertised as such. 

On the other had, a central processor unit 
such as the 8085, marketed by Intel uses about 
6,200 transistors and that takes no account of 
the memory for the computer or the other 
control circuits. 

It would be comforting to think that the 
development of microelectronics for the 

(continued on page 73) 
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Every Print Position 
numbered (704items) 

BIG SIZE 16V2" x 11%" (A3) 100 pages. 
Tracing Paper to overlay and copy. 

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

rrtl» 

• i ; i • . { 

600 User definable grids per pad. 

30 | 31 

INPUT Lines shown on grids. 

Set of seven pens for each computer colour. 

It will improve your ZX SPECTRUM graphics 
in ways you wouldn't believe possible. 

Your new ZX Spectrum is literally packed with sophisticated graphics. 
Colour, High resolution. Plot. Draw. Circle. Border, Ink. Paper Colours. 
User-defined characters to name just a few! 

That's why we have packed the new Spectrum Print 'n' Plotter lotter 
with every facility to exploit your graphics to the full. 

After the first few weeks of "playing" with your computer you will want 
to get down to senous programming and olanmrg tn which professional-
looking graphics should play a major part. 

What better way to work it out than with a Print n' P!ot:er Jotter? 
T h e professional pad 

Print 'n' Plotter ts not just another programming pad. 
Just look at the specifications: 
BIG SIZE 6/2" x I I V4". 100 Pages — 50 Print Grids and 50 High 

Resolution Plot Grids. 
Printed on high-quality tracing paper, enabling you to overlay the pages' 

for direct co-ordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc. 

PRINT Gnds show all numbered co-ordinates for the 704 screen 
positions, plus INPUT lines. 

PLOT Grids show every numbered co-ordinate for the 45,056 P xels! 
Each pad contains 600 user-definable grids for use with the BIN n, POKE 

USR "a" function. 
And the whole thing is fully bound with fly leaf cover and complete with 

a set of seven colour pens! 
T h e simple way to get serious 

Spectrum Graphics can become very complex, so before you start to 
program the best way is to work it out on a Print n" Plotter and save all 
those errors! 

Take for instance the common CIRCLE. With a Jotter you can establish 
:he exact screen location for the centre in seconds, and it will stop you 
running out of screen because of a too large radius. Working our DRAW is 
similar: pre-determine DRAW lines and PLOT positions before you start. 
With a Jotter you can build-up graphics using every facility with a direct 
co-ord nation between each. 

For instance, correct PLOT OVER or PRINT OVER positions will be easy 
with a Jotter. 

See the show for just 95p! 
To demonstrate the graphic possibilities with the SPECTRUM JOTTER 

we have produced a cassette-based Demonstration program for only 95 p 
(inc VAT and P&P). Why not send for a copy, or order it together w.th 
your JOTTER? 

Just par t of a range of Z X products 
The Spectrum Jotter is, of course, an upgraded version of our popular 

ZX81 Print 'n' Plotter /otter and him For ZX8 owners these are available 
by direct mail or through a growing number of retailers and compshops 

The ZX8I Jotter is a 100 page Graphics pad that expioits to the full the 
graphics facilities of that micro. ZX81 Film is a matt film version of the 
Jotter wnich is re-usable and idea; for copying" graphics. 

Our manua,- "ZX Graphics programming made easy'' explains everything 
you need to know about using the ZX81 products, and when used in 
conjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject. 

And for ZX users (whether Spectrum or ZX81) we still market Printer 
Paper at £1 less than Sindairs! 

Why not write and place your order today? Graphics can be a very 
serious subject. . Pr.nt n" Plotter products can make it easier. . . and 
better in a hundred ways you never thought possible! 

ZX Printer 
Paper 

An illustrated leaflet is sent with all orders. 
If you require a copy before order ng 
wri te enclosing a first class stamp. 

To: Pr.nt n' Plotter Products (YB)'9 Borough High Street. 
London SEI P'ease forward me the following products: 

. Z X SPECTRUM JOTTERS @ £9 9S each. 
. . . ZX6 JOTTERS @ £3.50 each. 

Z X 8 I PLOTTER FILMS @ £2.25 each 
GRAPHICS PROGRAMMING MADE EASY" MANUALS @ £I.S0ea 
PACKS OF Z X PRINTER PAPER (5 ROLLS) @ £ 10.95 per pack. 

. . . Z X SPECTRUM DEMO CASSETTES @ 95 peach. 
PLEASE N O T E ALL PRICES INCLUDE POST. PACKING A N D VAT FOR 
U.K. DELIVERIES (Overseas should add 25% for additional Surface Mail) 

Remittance enclosed payable to Pnnt'n'Plotter Products. 
Please bill my Access/Bardayeard/Visa/Mastercard N o : -

Name: 

::::::::::::::: "yg" 
wonPitfit'n'Plocr'ofoeuc»4r«tv»joe'nt'-.iccvttr rnyninw<»«gitttMn BWKTVSMW n Sunn 
• 3 - j - f Mic-o Snsp S ! r e j i i * n .0-O511 • D e w r s c « « i f < - i London EC1 • G e o - j « B o o c o e B 'Ut ; 
• ! (1ora £ l c : v i n c i iComBu".--J I f l e d • P f t s n j : C f r p . w S e r r c t j B r w e n l » r m 

* 16 YOUR COMPUTER. MARCH 1983 



(continued from page 71) 
computer market came about because of the 
opportunities for enhancing the lives of 
individuals or even for commercial reasons. 
Not so — microelectronics was spawned by 
missile and satellite programs and promoted 
by military and space agencies in the United 
States. 

Integrated circuits became possible only 
after someone conceived that transistors, 
resistors, diodes, and so on, could be separated 
by insulation on the same piece of silicon 
rather than the physical separation which 
previously had been the rule. In 1964, Gordon 
Moore, the director of research at Fairchild, 
predicted that integrated circuits would 
continue to double in complexity every year. 
In 1977 some circuits that were commercially 
available contained more than 260,000 ele-
ments and Moore's law has continued to hold 
true. 

The cost of integrated circuits has declined 
consistently. Figure 3 illustrates the down-
ward trend for memory circuits. Changes in 
technology have helped to keep the trend 
running according to Moore's prediction. 
X-ray lithography is a form of contact 
lithography which allows the production of 
integrated circuits with finer "wires'* — strips 
of metal that connect one circuit element to 
another — than was possible with ultraviolet 
or visible light lithography. Gallium arsenide 
offers much higher switching speeds than 
silicon and the Joscphson Junction, operating 
at temperatures close to absolute zero, may be 
the fundamental component of the future. 

We may have swapped the expensive, heavy, I 

Decimal value An early Modern Explanation of operation 
of function bits notation mnemonic 
0 s, C JMP S Absolute indirect unconditional jump: set 

the control register equal to the contents of 
address S. 

1 c + s, C JRP S Relative indirect unconditional jump: add 
the contents of address S to the control 
register. 

2 -s, A LDN S Load negative: set the accumulator equal 
to the negated contents of address S. 

3 a, S STO S Store: copy the contents of the accumu-
lator to address S. 

4 or 5 a-s, A SUB S Subtract: set the new value of ihe 
accumulator equal to the former contents 
minus the contents of address S. 

6 Test CMP Compare against zero: the value in the 
accumulator is tested. If it is less than zero, 
one is added to the control register thus 
causing the next sequential instruction to 
be skipped. 

7 Stop STP Stop: cease automatic mode, and await 
manual commands from the operator's 

Figure 1. The Manchester Mark J instruction set. keyboard. 

power-consuming, air conditioning of the past 
for a similar refrigeration plant in the future to 
allow a few cubic inches of silicon to run at 
BIPS speeds. BIPS? — billions of instructions 
per second, of course. A few cubic inches? 
Well, the speed of light starts to slow a 
computer down when different parts of the 
machine are some distance apart. Josephson 
Junction machines will operate most 
efficiently if the computer can be kept within a 
total dimension of a few inches in any 
direction so that electrical impulses do not 
have to travel even a few metres from one part 
of the micro to another. 

How does all of this reflect on the little Oric 

— the state-of-the-art machine? The Oric uses 
essentially the same architecture as the first 
Manchester machine. John von Neumann set 
out the principle of a computer in which the 
instructions are combined with the data, the 
Harvard architecture separated the two. 

The beginners' all-purpose symbolic in-
struction code — Basic — high-level language 
supplied with the Oric is beyond the dreams of 
the first pioneers in the North of England. 
After all, it was those connected with the 
earliest computers who thought, as they gazed 
at the machine in almost religious awe, that 
four computers would be sufficient for the 
world's computing needs. H 

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 
Sixteen shift key* take you into a world with a woid processor feel. A blink cursor moves at your 
command to control insertion, rubout, line or string deletion, aiuoscroll & race flip up or down. Text 
block operations. UJta-fast editing. 

0 MULTI-FILE SYSTEM 
Declare as many Tiles as you l:ke. with any names you like, «£ thev are automatically handled by the 
Operating System. Merge them. delete them, print, save & load them. & edit them by name. Superb 
flexibility with a simple but powerful system. 

1 _„ -r&o® 

^ ,uoo| 
ffS>T 

1006 

•pa* 

IT*".1* tf « 
UK* 

i» 

0 TOTAL ASSEMBLER 
hull 280 mnemonics, unlimited length labels, ORG & liQL directives, proper assembly listings with 
errors flagged on screen or printer. Relocatable object code & options 10 faciliatate cross-assembly. 
Interpretive immediate execution available 

0 POWERFUL DEBUG 
£39.95 
inc/. p&p 

4 s ftl?^*** 
f ii K a ^ " 

» 

•Vi 
so* 

All (he usual dump, modify, fill & copy commands: plus breakpoints, single stepping, context 
control, the convenience of interpretive execution mode, lull use of the names in your program. 
Command Macro*, autodump, and full operating system interface. 

& & u j£ a 
ssss & n . SI U ss H ^ 
SIS 35 ^ 

SB »2 ** 31 «3 
H r / i f l i ' i u i r n 11 -»if •• urt ft t l i f u i*rt M » i « n> •• A f i l l 4 

0 HI-RES GRAPHICS 
25J x IJ4 resolution under program control 10 give you truly convincing graphics. With the power & 
flexibility of assembler you can really use this high definition, ! i. 

Comprocsys limited 

0 MUCH,MUCH MORE 
Repeat function on all keys. Double height & fine pitch on printer. Cassette catalogue. 120 page 
"ASZMtC COt.D" manual with training exercises, discussion chapters, sample programs, 
documented monitor routines & much reference information. Communicate with Basic via cassette 
(skeleton programs with machine code in Rt:M) or via memory using the optional software swiichable 
dual ROM board available from Capital Compuiers Ltd (£9-vat). AS /MIC redefines the ZXSI 
hardware to gisc you an integrated development system with professional facilities which rival even 
very expensive systems. Why 101 gel in louch for more details? 

enclose 09.95. Please rush me ZX.ASZM1C * manual 

i NASIC 

Address 

Sole UK agents:— CAPITA!, COMPUTERS l.ri). 
1 Branch Rd, Park Sr. Si Albans AI.l 4KJ. 
Phone 0727 72917. Cheques payable to Comprocsys I.id. 
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LOAD AND GO WITH YOUR DRAGON 
3 2 P R O G R A M S F O R Y O U R D R A G O N 3 2 

* Games Pairs 
Pontoon 
Snakes and Ladders 
Ski Run 
Castle Walls 

* Homework helpers 
Sums Tester 
Vocabulary tester 

* Graphics section 
Full explanation of all Graphics 
commands with worked examples 

* Hints and Tips 
* How to debug programs 

VISA 

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

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1.70) per item. 
Access and Barclaycard accepted 

PHIPPS ASSOCIATES 

THE SPECTRUM POCKET BOOK 
160pp a T r e v o r Toms, best selling author of the ZX81 Pocket Book and the Sinclair 

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

Hints & Tips Programs 
• Castle walls; boiling oil and lovely slurping 
noises 
• Great Fire of London; try and change the 
course of history 
• Chase; outwit the pursuing robots and lead 
them to their doom 
• Truly amazing; generate a new maze puzzle 
every go 
• Reversi; the classic oriental strategy game 
with board screen display 
• 3D Maze; race against time and three 
dimensions to escape. 

Also Available ZX81 Pocket Book 138pp £5.95 
ZX80 Pocket Book 128pp £4.95 
Atom Business 1 lOpp £7.50 

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

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

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

forZX81 Nowotnik Puzzle, Demolition&Tenpin £5.00 
3 Adventures: Greedy Gulch, 

Prices Maeic Mountain, Pharaohs Tomb £5.00 
include VAT ZX81 Pocket Book Cassette £5.00 

PHIPPS ASSOCIATES Dept A FREEPOST EM463 (No stamp required) 
99, East St, Epsom, Surrey KTI7 1BR. 
Telephone 03727-21215. 24hr phone service. 

Prices includc postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item. 
Access and Iiarclaycard accepted 
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Trevor 
sets out a more 
comprehensive 
and user-friendly 
machine-code 
monitor for the 
Sinclair ZX-81. 
M A N Y machine-code routines suffer, in my 
opinion, from some deficiency, typically not 
disassembling all Z-80 instructions; not 
dealing correctly with RST 08 and RST 28 
instructions; not easily allowing the loading of 
other programs while the routines are in 
memory; not providing facilities for expan-
sion; not being particularly user-friendly. 

These routines have been written in an 
attempt to overcome these difficulties. The 
first three routines and operating system 
occupy just under 2K of memory and present 
a formidable task to input and get working in 
one go. I would therefore suggest that the 
program is broken down into several stages. 

The machine-code utility program is 
intended to provide routines that are 
particularly user-friendly. The routines arc 
tucked away in memory so that their presence 
is not noticed until they are actually required. 

Figure 1 details the Basic program which is 
loaded into the computer in the normal 
manner. Once loaded the program runs auto-
matically placing the machine-code routines — 
initially held in a string in the variables area — 
at the top end of RAM. A reduced value for 
RAMtop is then automatically set and the 
program commits hari-kari by executing New. 
This brings into operation the revised value of 
RAMtop so protecting the machine code, and 
wipes out the loading program, giving what 
appears to be a completely empty RAM. 

Any other program on which you may want 
to use the routines can then be loaded in the 
normal way. To access the routines the 
following lines of Basic are added to the 
program: 9996 STOP 

9997 POKE 16417, 0 
9998 RAND USER 32598 
9999 GOTO 9996 

The menu is displayed by Run 9999. You will 
see from figure 2 that the menu has been 
designed to accommodate up to 16 routines. 
The program now waits for you to select a 
particular routine by input of the appropriate 
hexadecimal digit. The digit is displayed and 
once checked the routine may be executed by 
Newline. 

This first routine is a disassembler routine 
which deals correctly with all the Z-80 instruc-
tions as used on the ZX-81. In particular it 
recognises that the instruction RST 08 is 
required to be followed by one data byte and 
that RST 28 may be followed by any number 
of data bytes terminated by 34. When 
executed you are asked for the start address, 
finish address and dump details, one to printer 
— any other hexadecimal digit to screen. 

Figure 3 illustrates the format used when-
ever input is required: a prompt message 
followed by a question mark. 

The routines have been designed to protect 
the user as far as possible. For example if the 
routine is requesting an address it will only 

EDITOR 
accept hex digits and these have to be of 
exactly the right length. 

Once you have input the data, the question 
mark will remain until you confirm it is 
correct by typing Newline. Should you make a 
typing error this may be corrected, as in Basic, 
by using the Rubout key — Shift 0. 

In this, and any of the other routines, when-
ever input is being requested the routine may 
be terminated by using the Break key. 

The bottom section, figure 5, is a typical 
output from the disassembler. The first 
column gives the start address of the instruc-
tions, the second the instruction code and 
third the mnemonic. 

Since this is a one-pass disassembler, labels 
are not included, therefore all jump-relative 
instructions give, as part of the mnemonic, the 
absolute jump address. 

If the output is to the screen then Screen Fill 
will generate the usual message — report code 
5. Display may be continued, as in Basic, by 
use of Cont. 

The features detailed for the previous 
routine apply to the Print Data routine. The 
output is now data rather than instructions. 

This Write routine enables code or data to 
be Input. The start address is requested and 
then code or data may be input. It is intended 
that each line of input should correspond to 
one instruction so the maximum number of 
bytes that will be accepted is 4. The program 
knows that each byte occupies two hex digits, 
so it will not allow an odd number of digits to 
be input. 

Figure 4 lists a suitable Hex loader. Run 100 
to list code, Run 300 to write code, and Run 
500 to execute code. 

As it stands the code in the line I Rem state-
ment — figure 5 — will wipe out the Loader 
program so the following modification is 
necessary during development. 

Change byte 40A7 to C9. This is the Ret 
instruction code and will stop the routine 
executing New. Now while you are developing 
the program you will have to manually set the 
reduced value for RAMtop each time the 
computer is switched on and before loading 
the partially completed program. This can be 
done by direct commands: 

POKE 16389. 116 
NEW. 

The menu operating system, first three 
routines and data occupy just under 2K of 
memory and the string variable has been set to 
make the top 3K of RAM available. Therefore 
IK is spare for further routines, but the 
program may be easily modified to make more 
memory available if necessary. 

The machine-code listings have been taken 
directly from the program using the dis-
assembler and therefore should contain no 
errors but be careful not to confuse 8,B 6,5 
and so on. 

If you do not relish writing such a large 
machine-code program then I can supply a 
tape and full loading instructions for £3. 
They may be obtained from Trevor Hill, 1 
Highcroft Close, Yardlcy Gobion, Northants. 

(for listings, see page 77) 

Figure 1. 
1BREM 4.0 CHARACTERS TO BE 

REPLACED BY HVC 
10 DIM M* 13S4.0) 
2 0 RAND USR 1 6 5 1 + 
3 0 SflUE "ROUTINES" 
4.0 RAND USR 1 6 3 3 1 

Figure 2. 

ROUTINE 

Figure 3. 

MENU 

0 PRINT CODE 
1 PRINT DATA 
£ (JRITE 
3 INSERT 
4. DELETE 
5 TRANSFER 
6 SEARCH 
7 REPLACE 
3 RUN CODE 
9 A 
B 
C 
E> E 
F 

O PRINT CODE 

'.START ADDRESS 

F I N I S H ADDRESS 

X FOR PRINTER 

4.032 

4.0A9 

3 2 0 
3 3 0 
34.0 
3 5 0 
3 6 0 
3 7 0 
3 3 0 
3 9 0 
THEN 
4.00 
4.10 
4-20 
4-30 
4-40 
4.30 
4-60 
4.70 
5 0 0 
S I O 
5 2 0 
5 3 0 
5 4 0 

3 0 0 0 30 1.0 
3 0 2 0 
3 O 3 0 
304-0 
3 0 5 0 
3 0 6 0 
3 0 7 0 
3 0 8 0 
3 0 9 0 
3 1 0 0 
3 1 1 0 
3 1 2 0 
3 1 3 0 
314.0 
31.50 
3 1 6 0 

TO 2 ) 

LET A-X 
SCROLL 
LET X=A 
GOSUB 3 0 0 0 
PRINT X * i " 
INPUT A* 
I F R * = " S " THEN STOP 
I F LEN AS < >2 *INT < LCN A*v2> 

GOTO 3 7 0 
PRINT A i 
LET X i « A $ ( 
OOSUB 8 1 2 0 
POKE A,X 
LET A=A+-1 
LET A * » A * ( 3 TO ) 
I F A * > " " THEN GOTO 4 10 
GOTO 3 3 0 
PRINT "RUN FROM" 
GOSUB 3 1 0 0 
CLS 
RAND USR X 
STOP 
LET X=INT (Ay2S6) 
LET Y»X 
GOSUB S 0 S 0 
LET X = A - Y * 2 S 6 
GOTO 3 0 6 0 
LET X I - " " 
LET K-*INT ( X r 1 6 ) 
LET X*=X*+CHR* < K >28) 
LET X«=X* + CHR» (X-K*16+23.» 
RETURN 
INPUT X* 
I F LEN X*<>4- THEN GOTO 8 1 0 0 
LET X—0 
FOR 1 = 1 TO LEN XI 
LET X»X»16+CODE X * ( I ) - 2 3 
NEXT I 

Figure 4. 

RETURN 

Figure 5. 

•3TS83TOP 
1 0 0 PRINT " L I S T FROM' 
1 1 0 GOSUB 3 1 0 0 
1 2 0 LET A=X 
1 3 0 GOSUB 8 0 0 0 
14.0 PRINT x * ; " " : 
1 5 0 FOR U ^ l TO 4. 
1 6 0 LET X*PEEK A 
1 7 0 GOSUB 8 0 5 0 
1 3 0 PRINT X * ; " " ; 
JL90 LET A=A + 1 
2 0 0 NEXT U 
2 1 0 PRINT 
2 2 0 GOTO 1 3 0 
3 0 0 PRINT "URITE T 0 " 
3 1 0 GOSUB 3 1 0 0 

V032 2A104.0 LD HL , ( 4 0 1 0 ) 
J-085 1 1 0 6 0 0 LD D C - 0 0 0 6 
4.088 1-3 ADD HL , DE 
4-039 EB EX DE,ML 
4-08A 210074- LD H L , 7 4 0 0 
4.08D 0 1 E 0 0 B LD B C , 0 B E 0 
•1090 EOBO LOIR 
* 0 9 2 C9 RET 
+ 0 3 3 2A104-0 LD HL , (4-010) 
1 0 9 6 1 1 0 6 0 0 LD D E , 0 0 0 6 
4.099 1 9 ADD HL , DE 
4-03A 110074- LD D E , 7 4 0 0 
V09D 0 1 E 0 0 B LD B C , 0 B E 0 
4.0A0 EDB0 LD IR 
4.0A2 3E74- LD A, 74. 
10A4. 32054-0 LD (4-00S) > A 
+ 0A7 CDC303 CALL 0 3 C 3 
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How BASICAI7E build Into a 
complete computing package, 

PCIWCON-plug) Into DROM for If 0. Ctntnnla Prlnteretc. 
plogilnto 16K RAMIOfnOfv volatile 
Itorjftof 
programs/ data. 

Ifyou're enthusiastic about microcomputing, sooner or later you'll ask 
yourself the question... "where do I go from here?" 

This is particularly true ifyou own a 
micro with limited expansion and 
hardware peripheral options... like 
theZXSl. 

Nowyour question can 
be answered in three 
short words: 
BASICARE MICRO 
SYSTEMS 

BASICARE are the 
inventors, developers and 
manufactuiersofa totaijy 

unique microcomputing 
upgrade system. 

It's the sort of system 
others have dreamed 
about ..a series of 
separate modules that 

perform a whole range of microcomputing functions 
that simply [and firmly) stack together 

Ifyou'/e confused... don't be... you only have to think of it in terms of 
the way Hi-Fi equipment has evolved. 

Vbu buy the hardware you want and add to the system! Each module 
may have a separate function or integrate functions. And when you want 
more you add more! 

In short you can develop a whole range of hardware options that fit 
together to form a complete package... "Computing" in the real sense 
of the word! 
And what a package! 

Apart from it's good looks and stability under working conditions. 
BASICARE MICRO SYSTEMS offers a fantastic range of microoptions for 
ZX81 users. 

Of course, such a system needs a starting point from 
which to expand. TTie heart of BASICARE'S system is a 
unique computer interface which we call PERSONA 

This one unit simply plugs into your ZX81 without 
modification and acts as the "brains" of the whole 
operation. 

Thereafteryou choose how you want to expand 
your micro ty simply plugging-in more modules. 

Look at the choice you have: 
PE RSOIM A An interface module to er lable an CKOVs/iC 
MICRO togrow on t lie 2X81. 
min IMAP - a memory mapping devsce to extend the address spcice of the 
ZX8I from 64K bytes to IM fcytes. 
RAMOS A low cost, low power memory expandable from 2K to 8K 
RAM 16 l6KAddonmerr>oyatrerrwkab!ylowcost 
RAM 64 A TRUE 64K Add on memory 
DROM - Ultra low power memory bac ked ty rechargeable batteiy for non-
volatile storage of programs and data. 
TOOLK IT—A rnoduse fully socketec: to take up to £K Cytes Of utilities in 
EPROM/ROM. 
PERICON a — A general purpose, user programmable device providing 24 lines 
of input/output. 
PERICON b —24 ;:ies of heaw duty output to access and control the outside 

~Ai ipace Is limited to 
PERICON c—A moduJe to drive 80 column printer with D«CRIBE BASICARE 
Centronics type parallel interface. ^ reStmdTiiiMv 
USERFONT option -User definatJe characters available p d^umemJd 
for RAM 08, DROM and TOOLKIT. brochure... 

Of course, there's lots more BASICARE Modules 
underdevelopment includingjoysricks, EPRGM " 
Programme): Floppy Disc Controller and much more. 

BASICARE is the sort of system that GROWS 
when you grow... and remember, when you 
change your micro, you will be able to change to 
a PERSONA unit to suit your new equipment! 

In short, BASICARE will serve you 
forever... no matter 
how big you want to grow! 

RA 
| PC 

I 
I 

aVJCAKE MCfiO S»S1 EMS xr .v.nW >-1 y m <d >jr f niy' V vulrn;icy ly KxjtthtT wSn cheque/ PO/VtttScf &»tlâ «itfNo Pkvw ric>< .«lc<1r.wtyyoi*r».«.i rvrfun-nxm', 

Atkln.-ii. 

BASICARE 
MICRO 
SYSTEM 1 

® ® » s s i 

- 1 
i 
i 

rvRSOM-s » c30.25 £39.so MNMV.l £3S.« KXKKII t- £22.20 RAMBIAI o £24.50 I « (WA £27.90 RVtllf. : £26.75 fWCONfl * £33.75 RAMW i £76.25 H KX ONC ; £41.75 
Options: USERFONT .£8.00, 

AM 7Klt*Ri«XW*»£t£0./\il AlnUMMS £7.SO 
All prices Include VAT. pojt^c .ind p.ichlrrg In ttw 
U.K. |Ovrrtc,n .illow t̂ 15MonurfncrnMll], 

Rsvt Kxliy to B̂ ilĈKe MICROSYSTEMS UD. Dtl* ̂  
SI>ycJenCom.LondonSflMNHorPhcnt- 0I-73SM06 

Y I 
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(continued from page 75) 
Machine-code fisting. 

C00 ft?fl8ft3fifl DEFB 
ADB1C0R6 DEFB 
ftSCUSSl© DEFB 
43911^4-5 £>EFB 
31E7E7C3 DEFB 
C5C1C£62 DcFB 
P34-3«34-7 DEFS 
DS4-3DS4-7 DEFB 

DEFB 
£6f l6233S DEFB 
B13323RS DEFB 
2323ftB3C DEFB 
SDQESFfttf DEFB 
Ri f l f i f t '335 DEFB 
303SRD56 DEFB 
3131372 ft DEFB 
334-BSD2F DEFB 
B5CD53R9 DEFB 
53f t3333f t DEFB 
R733C323 J?EPB 
33flQ3D34- DEFB 
B734-B7fi3 DEFB 
BS3B34-BB DEFB 
3733B92F DEFS 
S530D3E2 DEFB 
CBCB29ftE DEFB 

DEFB 
361PRB4-F DEFS 
EB10SC-11 DEFB 

DEFB 
B*51<J4191 DEFB 
SCDftCFCF DEFB 
33CF3S33 DEFB 
333S33SF DEFB 
BF33ft3f t3 DEFB 
3ES4-35ftft DEFB 
B5B24-7RS DEFB 
4-9ft3C7C9 DEFB 
3 3 3 1 ^ 3 3 3 DEFB 
3-7R6E4-33 DEFB 
C7272EB9 DEFB 
372RB33B DEFB 
£ R B 9 i 0 2 3 DEFB 
91332RRC DEFB 
B3RE33C3 DEFB 
53R32EB2 DEFS 
9Cfi4.eD«E DEFB 
CDCDCDCD DEFS 
49R94-7R9 DEFB 
2E9R379R DEFB 
CFCF333S DEFB 
5E1RDEE9 DEFB 
E9E0E«E0 DEFB 
EeR6R6RE DEFB 
B7303OPJE DEFB 
R92EB729 DEFB 
B7CD23B5 DEFB 
E2D334-89 DEFS 
3334-B5CB DEFB 
292F33BF DEFB 
D I D l D l D i DEFB 
D12D2531 DEFB 
B94-52BR7 DEFB 
1S1DR927 DEFB 
9FR6C9B3 DEFB 
REBB9DB6 DEFB 
C52DB12E DEFB 
BD2EBE1Q DEFB 
4 1 9 1 1 0 4 1 DEFB 
1 5 2 3 2 7 9 1 DEFE 
CDD3D3DF DEFB 
3CESEBEE DEFB 
F3-F3-F3FE DEFE 
91813S6D DEFB 
6RF97B3R DEFB 
709CR176 DEFB 
RAflRRDFC DEFB 
B3S6B6B5 DEFB 
C1C7571B DEFB 
S1R1E47F DEFB 
3F095C27 DEFB 
R829RR37 DEFB 
B137B72R DEFB 
BD31R926 DEFB 
9R2FB734 DEFB 

7CCS 
•TC£?G 
7C1© 
7C-14-
7CIS 
7C1C 
7C2<3 
7C24-
7C23 
7C2C 
7C30 
7C34-
7C33 
7C3C 
7C4-0 
7C4-4-
7C4-3 
7C4C 
7CS0 
7CS4-
^CSB 
7 CSC 
7C30 

7C33 
7C3C 
7C73 
7C74 
7C73 
7C7C 
7C30 
7C34. 
7C33 
7C3C 
7C90 
7C94-
7C§3 
7C9C 
7C«e 
7CR4-
7CRS 
7CftC 
7CB© 
7CB4-
7CB3 
7CBC 
7CC0 
7CC4-
7CC3 
7CCC 
7CD0 
7CD4-
7C-D3 
7CDC 
7CE3 
7CE4L 
7CE3 
7CEC 
7CF0 
7CF4-
7CF3 
7CFC 
7D00 
7D04 
7D08 
7E>0C 
7D10 
7 Did. 
7D I S 
7D 1C 

7D24 
7D2S 
7D2C 
7O30 
7D3d 
7D3S 
7D3C 
7D4-Q 
7D4.4. 
7D4-S 
7D4-C 
7D50 

~S23 CDFD7C CALL 75F5 . C3DB79 CBLL 700^ •-•SI 9 1BOS OR 7633 "BSC 1613 LD T . 13 7CSD COS37B CALL 7653 -8JO CDS17B CALL 76® 1 7833 3005 OR NC.7«3A 7835 or XOR A RSAA 3S214D LD 14021),R "5 39 C9 PET 7S3B S17848 LD ML .437S 7S3D 363S LD (ML).30 753F 23 INC MT-71)40 36 78 LD [HLI ,73 TS4S COAE7B CRLL 7AEC 7545 CD7S7B CALL 7A72 75411 76 LO A, e 7649 FC 76 CP 7A4B soon OR HZ.7355 ~«4D S1FS7C LD ML.7CFS CDA4 78 CALL 78(14 7 W 3 1SD8 OR 7B2B 5 M 1 FECB CP CB 78S7 3633 JB =-7338 7BB9 FEED CP tp 7S8B OR R.789B 765D FCDD CP DD 7 BBF 2C44 OR Z . 7 BAB 7FIFE I FCFO CP fC 78 03 OR ;.73A9 CD4F7A CRLL 7A4F 7868 2E24 LD L . 24 7*«A FCOO CP 30 786C son OR Z•7»7F 7JB6E 2 CSC LD L . SC 7H71I reoi CP 01 7B73 200c OB 2,7889 7874 ac INC L 7B7« rcoa CP 82 7*77 3809 OR Z,7832 7879 3fsr LD B.3E 7B7B 32427D LD <7D43).A 787E PC IMC L 787F 7D LD A.. L 700(0 a 1 ADD A.C 788 1 6F LO L.A 7SS2 2B7D LD M . 7D 7 OH.1 68 LD L.(ML) 78S3 t fc EX DC .ML 7566 CDD47A CRLL 7B64 7BB» 1BRO JB 7828 7866 CD727A CALL 7A7» 7SBE CD4F7B CALL 7A4F 7691 C636 ADD A . 36 7693 1BCC OR 7881 7693 CD727A CALL 7A72 7690 CD4F7A CALL 7B4F 7S9B 2E IB LD L . 18 FFOl CP 01 7B9F 2BDC OR Z,7B7F 78B1 sirso LD L . SO 7B7F 7SA3 IBON OR L . SO 7B7F 78A1S 3EOF LO A .OB 78B7 1802 on 7SAP 70A9 3CBO LO A . QD 78BB 02417D LD (7B41>,A 7UOE 3E13 LD A. 12 (7D40).A ML,(7FF8) 7OB0 3S407O LD A. 12 (7D40).A ML,(7FF8) 78B3 3BF87F LD 
A. 12 (7D40).A ML,(7FF8) 7HI4K 23 INC HL 7BB7 7C LD A,(ML) 7886 21167D LD HL.7D16 78BB CDB97A CALL 7A09 7BBE 23 INC HL 7EBF CBBC RCS 7.(ML) 76C1 CD737B CULL 7B73 •'SCJ 78 LO A . B 75C3 FECI CP CB 7BC 7 saai JB NZ.78CC 78C9 CD737B COLL 7o7a 78CC 1BBO on 7B8B 7BCC CD4F7A CALL 7B4F 7BD1 FF03 CP 03 78D3 aS9 3 OR Z.7863 76D5 P5 PUSH BF 7804 CS PUSH oc 7HD7 rcoa CP ao 76D9 aoon OR NX. 75DB 3ED6 LO A , flA 78D1) BB CP B 76PE S003 OR NZ 78EJ 7B72 ->SEO CD727A CALL NZ 78EJ 7B72 CI POP BC 7SC4 r i POP AP' 7SES 1881 OR 7088 7nro 6 1»37B LP TIE . 7893 7900 3C02 LD A.02 700S 11FS7F LD DC.7FFB "90S CD14 7A CRLL 7A14 7<»BB CO BET 

790C iic no LO DC . IOCI 790C CD3B7B CALL 7836 SB DCC ML 7910 7E LO A,(HL) Nit SIS140 LO ML , -lOil (ML),83 '914 3883 LFI ML , -lOil (ML),83 7916 FocBoice JET 1. (rvtoii 791A FC1D CO ID •91C C4AAOA CALL NZ.OASA 'Sir C9 ACT-
79S3 CDFD7S CALL 7BFO 7933 C30979 COLL 7009 7936 21F97C LD ML.7CF9 7029 COOF7B CALL VB9F 795C S17B4D LD ML,4D70 793F 3&33 LD "ML).33 7931 IMC ML 3B79 LD IML),79 7934 CDB17B CALL 7881 F8 PCT M 7938 C03D7A CALL 7A3D -93P DEQ4 LD C .04 793D C0737B CALL 7A7A "9IC 3 0 DCC c OR Z.704C '.43 C0TL7FC CALL 7BS1 7946 30F» OR NC,7930 "We 1613 LD O . 13 >94A CDS37B CALL 7633 CO BET CD4879 CALL 7943 7-.5X 18C1 OP 7934 
7FL53 3CD1 LD •l.Ol DC.7603 '953 01937D LD •l.Ol DC.7603 •988 CDOS79 CALL 7902 9SD CD£AOA CALL CA3A '95E CDOCOC CALL CCOE '95E CD307A CALL 7A3D •964 11C81C LD OC,1CC8 CDA97F CALL 7FA3 '9«A CB43 S!T 

CALL 
0 ,L J308 CDMD7F S!T 

CALL Z.7973 7FAD •971 13F7 OR 796A •973 C0SBF87F LD DC,»7FFS) •977 CDOB7B CALL 70D0 •97A CP53FS7r LO 17FF6) ,DE •97C 3C76 LO A. 76 D7 R5T IvS *931 1300 OR rose 7(383 OO DCC c '984 OP HZ.79AA 0F04 LD C . 04 1813 LD D . 13 'SOB CDS37B CALL 7o:;3 •98D 1018 OR 7007 ôSr 70 LD A . O '990 reoi CP Ol 7992 aoiA OR NZ.79AC •004 317846 LD ML,4 078 .'997 3B6S LD (ML).oa .'999 £3 INC ML 79 9 A 3B7A LD (HL) •99C 1613 LD D. 13 CDB37B CALL 7053 '9B1 airg7c LD ML,7CF9 7904 CD«r7o CALL 70 or -9 A 7 CD30 7A S&fc IE-
-*9AA CD737B S&fc 7A7S 79AD C9 R C T 79AC FES5 OB 79AC co NZ 

79B1 ,'904 •'9BS 
7009 JJB6 
?vt> r ?9CL 70C2 s ?9C7 ."SCO • ace 79CD WCr 79DO 79D1 
-•9DS '9D6 79D? -•ODA "9DB •'•JOE 

'SCI 
'9C« 
'9E-9 ••OCQ '9(0 
• S E F •ors •VP 4 .'9F7 
•'orn •oro 
•ore. w i •'AO 4 •A07 •JOO ••>toc> 'ALO •a is 
*NT3 •'All A13 'A16 'A19 DLC AID 'ALC 
-aas 
•r̂ H -OJB 7Aao -nac rssi •"033 
'A37 
-R3A 
'nan 
"RAO 
' « 4 4 7A4 7 
7S1C ">FTAD vniii 7R4F 7,130 insa 7BPS3 7B64 -•BBS ->(157 7PII8 7AS9 ™sn 7ABD 7ABC •nor 7A«F •>n«i 7AB2 7BSS 7ABB 7BOB TABO 7H7D 7A73 'AV5 ."••173 "A7A •A?B •FI7 r •A6S •A83 fftO* 7A05 

' f l f l f l .•A<3A •nac •ROC 'Was /AOI .•noa 
7A05 7H96 7007 7A93 ••AOO 
•FT9C 7A9D •N9F 
•«A4 7(W3 
7AA0 ^AAA 7AAC 
jabo 7ABa 
7AB4 7AB6 
jaba 7AOB •ABC 'ABF 7ABF /fit 1 :*AC4 JSCS 7AC$ roc? 70C-3 
-eco 7flCC 
-nco 

••ODO 

rflOO 7f>£>B 7«R>E 

2170*0 366® aa 367(5 
C09C79 78 
CD9379 ISC? CD7S7« 
CB70 
sr 4e 47 
anFe7f 
if 
70 CO 2B 7R 
coao7a 33 CBDC SO 
SB 1B1B ODP7 7fl ioio CO7870 
lOOO CDB77B SO CM4 7B ;i«P7c 
aj.oi>7£> C07S7P 
CBB1! SB e« 
1(tilO C&3B7B ?D BB 9003 
18*7 t>l CDS17E F1 ao see 7 CO S1437D 36BC as 360*) 3C 360F 3b 2E sr.co 11FB7F S1FS7C J.B CP7r7» IB lf< C07F70 HF 07 C9 7B CBB7 *r 7B rs r_r, in or OF OF *7 F 1 EP.CS 97 Cl»07 r.9 CBA179 C1SB7B eecia CO«17o CDBC79 11SF3 9 IFC7C e05©F07F IS 13 
EDS3FB7F C [>397(1 07 23 7« CBBF 07 CO 4- 7 eeoF coic C6FF 77 as 7B cere IF ir IF i r C61C 77 C9 CC49 
CDB37A 13 CO 3C01 CB40 sole laos CB4.C soof 13 l»F 1B14 CD4« 7 
i5 7B CB07 <«F 1309 C0BB7B 13 cf 
79 
AS M en 
C6SB7B CO IB r» C007 
i a i e 

HL.497B (HI.) KL (ML) ,7ft 

0,0 3* 
7903 79DC 7fl7a a 7,B Z.7900 
C . B 
MI., <7RRO> HL , OC OE.MU MI. , 7T?©» N. E 7OB0 ML B .o 76B0 HL. 7,IML) ML 7AO 4 7»7S MU 7RO*. 7007 7(194 
MU 79FD 7AQ7 

LD INC 
LF CULL LO cr 
CSll jn CALL XOB BIT ÎR TPL L_D LO LD DL"-[> ex LD LO COLL DEC LD CALL 
IS occ JR CALL OCC •JR CALL JE CALL OCC OR CALL 
CALL LO UP LO CALL. CALL Res oee 
PUiii 
LO CA L.L LO CP OP CALL jn POP CALL POP ees JB ft TT LO LO OCC LO DEC LD DEC DEC LD LD LO LD 
CALL DEC LD CALL XOR AST RET LD AND LD LO PUSH AMD RRCA RRCA RPRFL LD POP AMD RLCA BLC 
RCT CALL OP LD CAL,L CALL OR LO LO LO INC LD CALL R ST-ING LD ACS R»T «cr LO AND ADO 
SET 
oec LO AND PRO RRA AFIA RRA ADO LO RCT e r r OR CALL IMC AET LC BIT OR OR BIT OR INC XOR OR BIT OR INC LD RES RRCA OR CALL I NO 
per LD OR 
Wc LD LD LD 
fcSLL RCT 
LD A, (DC) PUSM AR AND 07 LD ML.7ADO OR 7AFO 

A 4 ML,7COD 7BA* ML .7DO0 7A7B 7A72 7,(ML) ML 
FIF oe OC.13E4 7E3B A . L e ~.7A28 7FOD 7B1C OC 7B21 BF A NE.7A34 
HL ,7D43 I ML I ML < ML ) IS-J ML <ML» .<»F HL ML (ML I EC OC.7FFO ML ,-rcrc A,ICEI 7A7F OP A . (DO 7 R7F A 
10 
n.B 
C .A a . n OF as 

B.A aF co 

79A1 782B C 79»L 79BC 7H69 ML.7CFE DC,C7FFBJ A,IDE) Of. (7FF6I.DC 7A0O ID ML 
A,(ML) 
ID 
B.A or A,1C 7,A (ML).A ML A ,0 

A , 1C lML).ft 
O . B NL,7FIBFL 7ABa DC 
ft. D1 O, B NZ,7ACA 7AB3 
9,B Z.7BC1 OF A 7ACA O.B Z.7AC1 DE A ,» C.A 
7ACH 7RCD DC 

A ,B 7MCA A.C DC H.D L.C L.IHU) M,7C 7BA5 

7A0D 7AOC •ADF 
7Aea 7M6 ••urn 7ACO 7AETB 7AC0 7AF0 
'AFS ?AF3 7flr 4 7ArO 7«ro 7AFO 7«rc JAFD 7BFF 7BOB 7841 7B03 7I304 •-005 7007 7BO« 
2B#f .-roc 7B0D 7BOF 7B10 
?s n 
7B1C 7B17 7B1B .'01A 
.'(1C 7B1D '»1F 

7BS4 'sag 7BS6 •BS7 
7QSC •'Si'E 7C sr 
7B32 TO 33 ?B3S 703S B̂37 7B30 TflSB B̂OC 7S40 ?B*1 7B42 7043 
7B47 7B43 
7B4F -BBS ~CB3 'Dull 
'B33 'BSC 7BSC "BOO 7BB1 7B«4 7B67 7BCD 7BBO 7B6E ?B70 7B71 7B71 7070 707B 7B7C 'B7D 7B7C 'OVF •BOO /B«l 7BB4 7BB8 
7BBB •BBC 7BBF "'BBF 
7B91 TR93 •B93 7007 7690 
•'BAl 
'-•BBS 7BA6 ' B A 7 "BAO 7 BAA 7»AC 'BAR 'OAF 'BB1 
VKflS ?BB3 -BB? 
7BB9 -'BB A 7 BOB 7BBF 7BCO 7BCJ 7BC4 7BC7 7BC9 7BCB •'CCD 'ISCP 5D3 7B01 -BOS 
"<607 7BDO 7BOC 7flDO 7BOF 7BE1 --OE3 7BB4 
JBE7 '•et 
7BKB 
7BEE "*BF4 -SFB •er 7 7BFB TBFA "•BFB 7BFH JBfr 

Fl F3 CB77 S30D 3A3C7D cuss 3BV90 
SBF9 2CSE7C cmo OF OF CBDF SB OC 
s? S07D sr 
ae.70 S3 F 1 CB7F CO 13 1BC9 CS 7D JECO 9S OF 47 7C C08C7B as Sf DB1C 19 13 
CI CO CS OfrOS ao 4C a6 7E C0DC7B 
OB1C 1£ 13 lOFS CI 3C7B D7 07 CO i ierio CDa'J/8 Se-'E OA BF CD9r7B 03 OA OF 
CDA4 RE COB37B L0AS7F C9 CE DS E3 rDCDS14 G 3866 CD4B394B 4B CDOBOO 11E07T CD4B3R7D OBQO 79 DfcliO 4r CDBB«B POCBS14C 3803 3C76 D7 ei Ol C I CO SHFA7F r.DaBF87F «7 EOD2 co Oft IC 07 (17 <S7 B7 C9 ODtt3ttt£3 FSFSDWOC 3OC3D0E? 5CEO 333K70 AF CIS DS A7 260B CB7E ?B03 as 1BFO 3D 23 t a n CDBB7B D1 C I C9 CDBB3C7D 7E CB7F a BOS COCBTB 11PS CBBF FE40 3966 12 13 EDS33E7D S3 CO 33 CD333C7D EG FC43 3«96 267D (IF BE 10 14 FE64 3003 367D tlF 1B3B 21FC7B C"! 2B7D 6F ae 3679 CO CDBB7B F 1 CO 

POP PUSM 
B I T OR LD BIT LO INC OR LD AND RRCM RRCA PRC OA LD pŷM INC LD LO LD LD OP POP err BCT INC OR POSM LD LD SUB PRC A LO LO CALL INC APO SUB LD IMC 
I M C DON! POP RCT PU5M LD OEC LD oec LD CALL ADD JOB LD 
I N C don; POP LO »ST RST RCT LO CALL LO LD LO CALL INC LO LO INC CALL CALL CALL PCT PUSH PUSH P1J3M orr jn LO LD CALL LD LD LD LD SUB LD CALL BIT OR LD RST POP POP POP RCT LD LO AND SBC PET SUB RLCA RLCA RLCA RLCH ACT 
DTFB PCf-p OCF0 LO LO XOR PUSH PUSH A«D OP BIT OR INC OR DEC IMC OR 
C A L L POP POP RET LO LD BIT OR CALL JR RES CP OR LD INC 
L D INC RET INC LD PUSH CP OR LD LD LD OB CP OR LD LO OR LO PUSH LD LD LD LD OP CRLL POP RCT 

AF af B.A Z,7Ar© ML,(7D3E) e.L I ML1 ,OC ML 2.7BQO (7D3E>,ML 38 
A 
2,7804 ML . VB04 ML A M,7D L.A L , [HL) M . 7B (ML) AF 
Si" DC 7AD4 BC A.L L,CO • L 
e, A 
A , C HL) 7BSC HL A,(ML) 1C (DO DC ML 7B1S BC 
oc ».oa ML C , (ML) ML A.(HL> 7B6C A.C 4c (DC) DC 7BS4 BC A. 76 LO 
10 
DC , lOCF 7333 H , 7 t H.(BC) L , A 7B9F BC A , (BC> 
7BA4 /USD 7FAS 
BC DC HL 0, t rv»ai> Z•7BB4 OC, (4839) C ,6 O90B OE . 7FFO BC.(7D3CI 8 , 66 n.c CO c ,n OBBB 1, i i v » a n z,7B7D 
B . V O 
10 ML 
DC 
BC 

ML. < 7FFA) DC.I7FFB) A HL ,OE 
i f 

B . CO C7D3CI,A A BC DE A Z.7BOS 7.(HL) N;,7BB1 ML 7BAA A ML 7BA7 7BBB DC BC 
DC,(7D3C) B,(ML) 7, n NZ.7BC9 7BCB 7BBB 7,A 40 NC,7BD7 (DC) , A OC 17D3C) , DC ML 
ML 17D3C),0T ML 43 NC,7UC7 H,7D L,A L , (ML ) 7CFB 64 MC,7BFO M J 7D L.A 7BFB ML.7BFC ML M , 7D L , A L.(ML) H , 79 (ML) 7BBB HL 

(fisting continued on next page) 

7D54 3RB928R6 DEFB 
7D5o 26R91RC1 DEFB 
7D5C 35B526RB DEFB 
7DS0 1RE92EB3 DEFB 
7D54 E9EFF4.FR DEFB 

7D5S SFC7FR17 DEFB 
7D5C B0E01713 DEFB 
7D70 7R4533BR DEFB 
7D74- C500F559 DEFB 

(continued on next page) 
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(continued from previous page) 

TOTS 
7D7C 
7DB0 
7DS4 
TOSS 
TDSC 
7D32 
7D94 
T O S S 
7D9C 
7DFI0 
T O R * 
TOR© 
TOFTC 
7DB0 
TOB4-
TOBS 
TOBC 
TOCO 
TOCO-
TOCS 
TDCC 
7DD0 
TOO D. 
TODS 
TODC 
? D E 0 
7DE4 
TOES 
TOEC 
TOF0 
7DF4 
TOPS 
TOFC ? £ 0 0 
7E04-
7 E 0 3 
7 E 0 C 
7 E 1 3 
7 E 1 4 
7 E 1 3 
7 E 1 C 
*- 'E28 
7E24-
7 E 2 8 
7 E 2 C 
7 E 3 0 
7E34-

7 E 3 C 
7E4-0 
7E4-4-
7E4-3 
7E4-C 
7 E 5 0 
7E54-
7 E 5 3 

7 E 6 3 

3E13777R 
450092C5 
9E564-513 
15RRC56P 
1372452B 
07B2C507 
3B7FESS2 
B7CB52SC 
2F9EB85B 
7F467ES1 
G0FA3ES6 
7R43S69S 
C56RFF5F 
5R7FI3B66 
92C55R7F 
467E629E 
CF92007R 
R12F8RC5 
007RR42F 
SRC5007R 
R72F6RC5 
007R5300 
92C5RRS2 
62RRBRC5 
0G50B215 
R2CS136R 
4S11139R 
C5131100 
5R3EB3FR 
BBEB7FBC 
C4B7D5B9 
E1D7BCE2 
D7FR1900 
DS3713SR 
0 0 0 0 0 0 0 ( 3 
322R33BR 
0 0 0 0 0 0 0 0 
14.14-14-94. 
1C003537 
2E333900 
2S3429Bf l 
1DC03537 
2E333900 

1E003C37 
2E39AR1F 
002E3333 
2 A 3 7 B 9 S 0 
00292R31 

03393726 
33332B2R 
B7220033 
2A2S3723 
RD230037 
20353126 

373R3300 
2334-29RR 
25302SB0 
27302333 
29302R30 
2B303030 
312E322E 
B937343R 
391D332R 
60383926 
37398026 
2929372R 
3B38602B 
2E332E38 
2DB01D00 
2B3437S0 
35372E33 
392R37B0 
237S2079 
5379237B 
23752378 
23782378 
237S237S 
23782378 
237S237S 
237S23TS 

DEFB 
DEFB 
DEFB 
OEFB 
OEFB 
OEFB 
DEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
OEFB 
OEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
DEFS 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFS 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFS 
DEFB 
DErB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
DEFB 
DEFB 
OEFB 
DEFB 
DEFB 
DEFB 
OEFB 
DEFB 
OEFB 
OEFB 
DEFB 
D E F E 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 

/listing continued from previous page) Jf CO 3121-10 R E T 
L D H L , 4 0 2 1 

T'JO 
-FAQ 

tern 
C D B 3 7 B 
3 E 7 f t 

L D 
CA1.L 
L O 

D, xn 7*33 
A , 7 6 lo 

7 F a o O S 
7 n g C B 7 E B I T 7,(ML) 7 F R H 0 7 B 5 T 

D, xn 7*33 
A , 7 6 lo 

7 F a o O S DC 7 F S O 2 S O i • j n I , 7 F 6 1 - * F A 3 D 7 P S T 10 
" • F B I CO P U S H OC 7 F 5 D 3 H 7 G 4 H L D H L , I4.C17B1 •*Ff l4 CO A C T 

R.B1 - • F a a C 5 P U S H ML 7 F O O C 3 J P IML) 7FA3 3C01 L O R.B1 
l o HL , (46aS) 7 F S 1 J 1 J 0 7 C LO HL . 7 F A 7 L D 141}^ i ) . A 

• T F 2 6 es PVF3K ML 7P64 OS la L O B , 1 4 " F f l f l 2 1 C 0 7 F L O HL,7FEO 
L D S C . ( 4 . 0 3 S I 7 F 6 « L D n , 0 3 -FAD sser L D t K L I , O P ' F j B E 1 POP H'_ 7 F O O 3 3 3 1 < L S L O I 4 S 3 1 I , A 

C E l O F l 
C O C B 7 F C A L L 7 F C B 

? F a c C S P U S H ec ' r s o 11C 1 10 L D 
I 4 S 3 1 I , A 

C E l O F l 7 F B 2 COatJ7F C O L L 7 F 3 B 
^ F a D at AHO A 7 F S E C D O F 7 B C A L L 7 n Q r "*F BS F E 7 6 C P 76 

C C 1 3 S B C M L . B C 7 F 7 1 C O S 3 7 B C A L L TBISU 7 F B 7 S B 1 B J B H S , 7 F C O 
• F 3 0 J S F . H JR I , 7 F ; 7 , - r r j L taFf, D J N I 7 F ( 1 F - r r i' LD f> . CO 

- r a a 7u LC 7 F 7 6 Q 1 Q 0 7 B L D B C . 7 D 9 S 
7 B 3 S 

- F B B BD C P L 
7 F 3 3 s c I N C a' 7 F 7 9 C D 3 D 7 D C A L L 

B C . 7 D 9 S 
7 B 3 S 7 F B C 2 8 F 4 J A Z , 7 F B S 

? f 34. 3 D F 1 J O z , ? r j 7 7 F 7 C KB D E C ML Fi t 3 6 0 0 LO ( H L ) .WO •?r 3 6 e i P O P ML. 7 F 7 0 7 C LD a, tmli -Fee 3 3 I N C HL 7r 3 7 C D B D B 7 C f i L L B 7 B O 7 F 7 E D 6 1 C S U B XC 7 F C 1 3 3 3 E 7 D LO < 7 0 3 0 .ML 7E LD R , 1 HL i 7 F 6 f l 4 7 L D B , A 7 F C 4 C D 5 3 7 0 C A L L 7 0 3 3 
7 F 3 B e » POP HL 7 F B 1 0 7 S L C f l 7 F C 7 S B DEC ML 

C I P O P BC . "FOa 6F LD L , n 7 F C O C 4 REST 
D D I P O P DC 7 F B 3 J«7F L D M , 7 F • ' F t ? F C 7 7 C P 7 7 7F3E F ( 7 » C P 7 B 7 F 6 B 7C LD n . IHL J 7 F C 6 asoo J R N I , 7 F D B 

A . CO 7 F 4 0 CC o f t 7FOO 3 3 IMC HL 7 F C D 3 C C 0 LO 
N I , 7 F D B 
A . CO 

7 F * 1 F E 7 7 C P 77 7 F 5 7 U LO H , ( M L ) 7 F C F BD C P L 
7 F J 3 ce R E T Z 7 F » « 6F L D L 7 F D O acoo J R 2 . 7 F A 0 rcoc CP oc 7rso E S PUSH Hi. 7 F 0 3 C D 8 E 7 F C A L L 7FBE 
7 F 4 S 2 Q O S J[» nr., 7r *t> 7 F 8 D CS P U S H BC " F D S ao D E C ML 
? r 4 9 C D 3 R 0 A C A L L enan 7 F O 0 c d s a q a C A L L OASA 7FD6 1CDS J R CF H I T OB C l P O P BC 7 F O B 77 L D IKUI . A 7F*C OC D E F B 7 F B F 3CC0 L D a .ea u m r i . F) 7 F D Q 7 B L D a ,e 
7 F * t > F C 1 C C P ic ' r t i 3 S 3 E 7 D L D 

a .ea u m r i . F) F D A « D C P L 
7 F 4 F 3 B C F J R C . 7 F S P - F O i 

- F 9 3 •'FOB 
79 
2 1 1 G 7 E 
C O O S 7 B 

L D 
LD 
C A L L 

A . D " F O B 3CDO J B X , 7 F O O 
71*81 
7 F S 3 

F S S C 
s a c e 

C P 
J B 

ac 
M C , 7 F S O 

- F O i 
- F 9 3 •'FOB 

79 
2 1 1 G 7 E 
C O O S 7 B 

L D 
LD 
C A L L 

H L . 7 C 1 0 
7 B A S 

7 F D D 
" F O E 

3 3 iecD I N C 
J R 

HL 
7FOC. 

Table J. Memory map showing main routines only. 

Address 

07BD 
0A2A 
0B6B 
OCOE 
4021 

407B 

7400 
1822 
7823 
78E7 
78FC 
/8I D 

7902 

7909 
7920 
7953 
7983 
79C7 

/A 14 
7A2E 

7A3D 
7A4F 
7A62 

_7B53 
7B81 
7B93 
7B9E 
7B9F 
7C00 
/CFF 
7D00 
7DFF 
7E00 
7EFF 
7F00 
/F1F 
7F20 
7F56 
7FA5 
7FE0 
7FEF 
7FF0 
7FF7 
7FF8 
7FFA 
7FFC 
7FFF 

Mnemonic 

Decode 
CIs 
Print Str$ 
Scroll 
Flag Y 

Restart 

Routine 0 

Start/finish 
addresses 
A addresses 

Check printer 
Routine 1 
Routine 2 
DLrB 
Data 

Input address 
Initial 

Next address 
Octal 
Cont RST 
Next byte 
Offsets 
Control _ 
Transfer 
Print string 
Check finish 

Add String 

keyboard 
menu 
input string 
mnemonic 
string 

next 
finish 

Comments 

Finds keyboard character code; ROM. 
Clears serpen; ROM. 
Prints mnemonic string: ROM 

_ Moves display up on line; ROM. 
Bit 0-change print position; Bit 1 Print Newline Bit 2-dump 
to printer; Bit 7-change restart address. 
Contains restart address following full screen and cont 
command. 
Spare 
bytes 
Disassembler 
Spare 
bytes 
Print request for input and then call input address 
routine. 
Print request for the number of addresses specified by 
register A then call input address. 
Sets Bit I of FLAGS —. if printer required. 
Prints data. 
Write. 
prints data associated with RST C8 and RSt 28 instructions 
Calculates absolute address for JR instructions and adds 
number and addresses to mnemonic. 
Input one address and store in memory. 
Sets data at commencement of disassembling each 
instruction. 
Prints next address in Hex. 
Converts binary number to octal. 

. Called if screen full during decoding of RST 08 or RST 28 
prints a byre of instruction. 
Various routines to find mnemonic data. Called from control. 
Master routine in disassembler. 
Moves data around memor 
Main print routine.. 
Used to determine end of routine. 

Data for input prompt messages. 

A n u m b e r of routines to built up mnemonic. 

Data for mnemonics. 

Data and data pointers for disassembler. 

Print data for menu and routines 

Addresses of routines 
Reads keyboard. 

heart of all input routines. 

holds instruction mnemonic as it is built up. 

Spare 
bytes. 
Contains next address for routine. 
Contains finish address for routine. 
Spare 
bytes 
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SPECTACULAR GAMES AND UTILITIES 
- FEATURING FULL COLOUR AND SOUND 

SPECTRUM16/48K 
TRACK N-ATTACK 

Shoot down the enemy carrier based helicopters using your 
laser beams. Complete with on-screen scoring and full graphics. 

SUPERSCRIPT M.P.F. 
Enhance your programmes with this magnified print facility. 

(MPFh Features full positioning and character size selection. 

BLACKJACK 
The classic card game (21s/Pontoon). Full colour on screen 

presentation of bets, wins and debts — with your Spectrum as the 
croupier. 

CHAR-WALLAH 
Over 40 ready defined characters for you to liven up your own 

programmes, Includes — Airplanes, Helicopters, Space-Ships, 
Faces and Card-Suites. 

I IXEYWORD > 
KEYWORD SOFTWARE 
31 AVENUE ROAD 
N. HAYLING ISLAND 
HANTS 

mnEnnii 
BRINGS YOU 

THE PICK OP THE 
GAMES! 

GAMES- GAMES- GAMESI More and more computer gameshit 
the market every month, BUT THEY CANT ALL BE GOOD. So- let 
LEISUREMAIL short list the VERY BEST for you. Send 50p NOW for 
our big 'BEST OF THE BUNCH' catalogue. We select TOP 
QUALITY SOFTWARE FOR YOUR ZX81 - SPECTRUM - BBC 
MICRO - GENIE 2 - VIC 20 - DRAGON 32 - ATARI etc. 

SPECIAL THIS MONTH 
New Generation ESCAPE for I6K Spectrum - voted by Sinclair 
User as 'pest and most original game yet seen for Spectrum! Only 
£4.95 post paid. Simply amazing graphics. Also fabulous new 
release - 3 D TU N N EL - 16K and 48 K versions for Spectrum on one 
tape-£5.95. 

To:- LEISUREMAJL(YC), 69, Long Lane, London EC1A9EJ. 

I 

ALL THESE ON ONE QUALITY CASSETTE FOR ONLY £4.95 INC P&P 

Please rush me your BUMPER CATALOGUE of TOP FLIGHT 
GAMES. I enclose 50p (refundable first order). 
I enclose £ for.... ESCAPE and/or 3D TUNNEL, plus 
free catalogue. OR debit my ACCESS/DINERS/AMEX 
account number 
Name:-
Address:-

j 

DRAGON 
PROGRAMS 

- T H E BESTVALUEONTHE M A R K E T -

C O M M E N T S ON FAMILY P R O G R A M S 
"Excellent" - M H of Bo/ton 

"Very enjoyable, excellent quality" — C G of Colchester 

FAMILY PROGRAMS: Eight lull-length, original games, utilities and education 
programs to test your general knowledge, memory, reations, mental arithmetic, 
cunning, dexterity, musical knowledge and more. 

LOOK AND LEARN INEWII: Six enormous educational programs tor older children 
and adults. Over 100K of instructions and qu i tm on zoo animate, British towns, desert 
survival, music making and including a tutorial on high resolution graphics. 

FUN AND GAMES: Ten exciting games for young and old. single players or parties. 
Include Noughts. Brain, Gold, Anagrams, Snap, Dice, Donkey, Circles. Artist and 
Musical. 

£6 per cassettu (£10 for two cassettes, £14 for all throe!! 

FULL COLOUR, SOUND AND GRAPHICS 

Send cheque' PO to SHARDS SOFTWARE, 10 park Vale Court, Vine Way. 
Brentwood Essex Cm14 4UR. 

G E N E R O U S DEALER D I S C O U N T S 

STOP PRESS JUST RELEASED CITY DEFENCE 
fast, colour, action missile command game £5 

Cassette-Based Business Software by Andrew Drane 
for 

EPSON HX-20 PORTABLE 
NEW f rom MST CONSUL TANTS 

STOCK CONTROL PACKAGE 
£25.00 fully inclusive 

You will wonder how you ever managed without this simple-to-operate, 
self-contained, functional, stock-control system. Features include 

'Hard copy on integral printer 
* Ready access to all stock records 
'Date and time recordings of printer listings 
•Ability to store thousands of stock items on microcassette files 
'Menu-based options displayed on integral LCD screen Software Menu 

Options include: 
Add/Amend stock, stock search, delete stock, reorder report, stock 
evaluation, stock list, amend stock levels, file exchange. 

Also EPSON HX-20 D A T A B A S E . SUPER-CAPACITY card index system. 
Choose your own headings. Facilities include sorts, searches, field totals 
etc. £25 inclusive. 

DRAGON 32 PACKAGES - available NOW 
MST DATA — Card Index filing system. C19.95 inclusive. 
MST INVOICES and STATEMENTS - Prints excellent and 
detailed documents, etc. €19-95 inclusive. 
MST STOCK CONTROL - Stock lists, stock evaluation, Reorder 
reports, etc. C19.95 inclusive. 
MST BUSINESS ACCOUNTS - Debtor/Creditor details and 
summaries, etc. on printout. £19.95 inclusive. 
MST MAILER — Dedicated database for formatted address 
labels etc. £19.95 inclusive. 
Each program comes with descriptive leaflet, operator notes, etc. 
Each customer will receive details of our hot line link. 
Cheques and Postal Orders should be made payable to MST 
Consultants. Fully-inclusive prices include VAT and postage costs. 
Send your remittance to: 
TRADE INQUIRIES WELCOME VAT REG NO: 366 O/ 

M S T CONSULTANTS 
N e w t o n Road, Bovey Tracey, 
N e w t o n Abbot, South Devon TQ13 9BB. 
Tel: 0626-832617 
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GET THE BEST NEW PROGRAMS AND THE 
ALL-TIME GREATS, SPECTRUM OR ZX81 

AT SOFTWARE SUPERMARKET NOW 

s a 

We started Software Supermarket with just one idea. To play all the 
Spectrum and ZX81 games we could find, to select the very best, and 
to offer only those to our customers 

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

And it's fast. We usually despatch your order within 48 hours. 
Here's the best of the new and the best of them all for your Spectrum. 
Plus some great ZX81 games. Full detailed catalogue sent free with 
every order Or send large SAE for catalogue only 

2* i "J is! B J SI.', j 
Our latest Tcp 10 Programs for your Spectrum. They run on both 16 & 48K. 

T I I M M C T Brilliant NEW 3D graphic game by Malcolm 
OiJ 1 U l M l V L i l "Escape" Evans. Fly down the winding 3D 
tunnel shooting bats, spiders, frogs and tats! Demo mode: 3 speeds: uaining 
program for each phase. And (48K only) watch out for the Tube train! 
(New Generation) £4.95 
t i n m a m m NEW game with stunning graphics. Shoot the 
o U X n l i A enemy from your 3D tank turret, 3 play levels: accurate 
ballistics 1 or 2 players: hold feature: demo mode: training program. And 
choose your own control keys: even plays 'God Save The Queen'! 
(DK'Tronics) £4.95 

WINGED AVENGER all the stages of the arcade 
original, ,a game to come back to. " Pop.CompWkly Very fast 'PHOENIX' 
7 play levels 3 attack waves- laser shield mothership with smart bombs. (Work 
force} £4 50 (16K ZX81 version. £4.50) 
p i ) A ¥ t a r n A T T A f V Sest Spectrum version of 
U n U U l v U A 1 1 n v / l \ the arcade game' YrComp: 
Very absorbing" E&C: 'Extremely good" Pop. Comp: Wkly Thrilling 

SCRAMBLE'. Pilot your ship thro' 26 zones: up, down, brake, thrust smart 
bombs: as you get better, it gets harder. (Silversoft) £5.95 

r i T I V T T T D i r n i r ' i r s t anc i *ast Spectrum version of 
L / E i l t 1 l i U I J I J the famous arcade game Pull arcade 
movement - left, right, up. down, fire • as you attack the centipede. Great 
graphics. Watch out for the jumping spider! 3 lives: hold feature. 
{DK'Tronics) £4.95 
n n p * nvji 'One of the best and most original games we have 
J j u U n r L seen" S User. 5 very real dinosaurs chase you round the 
maze as you search for the axe to escape. Different maze every time. 5 play 
levels: 9 speeds: Hali of Fame. (New Generation) £4.95 
p f i f D11/1 AM 'The one cassette that J would buy...an 
v l U L r l V l n l v exceptional program." Pop Comp: Wkly 15 mazes, 
each with demo mode: 9 speeds: laser gun helps against 4 chasers. Program 
your own control keys: personalise/save your very own game. (Campbell) £5.95 
P n C I U T H C NEW' Fantastic graphics. Loads in 2 parts 
v V s d l V l U w instruction manual first) Protect your 9 ships against 
*: 8 aliens, warp mines, asteroids Your graphic on-board computer helps with 
elaborate displays. Our favourite new game. (Abbex) £4.95 
r A T I C T ' C ¥ V *irst ac*venlU[e we ve seen 

f A U u 1 | J r U L L X that's worth playing in 16K. It's great 
and it's got graphics! Loads in two parts: clear instructions first. Then a 
smashing adventure with directions, inventory, look, score, save. Amazing1 

Abbex) £4.95 
A m i ¥ "Recommended without reserve a superb 
U 1 l l l l i L L U opponent'' YrComp Tne great 19th Century power 
game Surround your opponent: capture his territory. Millions of different 
games: maximum 60 moves each. 1 or 2 players: demo game. 9 skill levels, 
print. (Mo!) £7.95 

• s W j it• i 3s! *' X H H i 
Special 16K ZX81 versions of 6 of these programs are available: 

WINGED AVENGER £4.50 
OTHELLO £6.95 
BLACK CRYSTAL £7.50 

PIMANIA £8.00 
CHESS 2 £9.95 
GREAT BRITAIN LTD £4.95 

Use the coupon to order. Free detailed catalogue of our best 
ZX81 names with every order. Or send large SAE for catalogue only. 

1 l l t : # ti lPy E I 

THE HOBBIT 

These programs use nearly all the Spectrum's 48K They will not run on the 16K 
Spectrum. But there are versions of Black Crystal. GB Ltd. Pimania and 
SpecChessforfor 16KZX81. 
t j TJLJt * |\T* A test adventure game we have reviewed'' 
r l l V l n l v l / i S.Uset "An adventure enthusiast's dream" C&V 
Games Best use of Specuum graphics and music we've seen A wonderfully 
witty adventure - ana you could win the £6.000 Golden Sundial of Pi. 
(Automata) £10 (ZX81 16K version: £8) 
T T R f f T r r * A T I ? "The best graphical game I have seen on any 
1 I I V I U V T A X u micro' Interface 'Excellent graphics...one of 

the best" YrComp. 'Fast and furious required playing for any Spectrum 
owner' Which Micro? 5 skill levels: training program: Hold: Hall of Fame 
keyboard overlay: 26-page on-screen manual: (Guicksilva) £6.95 

"Superior to any other adventure game 
available for the Spectrum" Yr Comp: 

Free 285-page illustrated book of The Hobbit contains clues to help solve the 
adventure. 30 beautiful full-screen pictures: 500 word vocabulary: 16 page 
instruction manual: save print: pause. It took 4 people 18 months to write1 

{Melbourne House) £14.95 

GREAT BRITAIN L T D ' ^ S T 
management game"Pers:Comp:w'td: "Difficult and challenging"ZXComp: 
Even plays 'Rule Britannia'1 Choose your party and run the country. Will inflation 
and unemployment come down or the rioters come out? It's up to you. Then 
watch the results on election night! (Hessell) £595 (16K ZX81 version, £4.95) 
CDITPPUPCC "The standard for ZXChess" ZX Comp "The 
d r L U u n L u u strongest chess program" Pop:Comp Wkly 
Full graphic chessmen: 7 play levels: all legal moves1 position analysis for 
problem-solving: recommended move option: print game history. (Artie) £9.'45 
{ZX81 r.on-graphic 16K version £9 95) 
i j T A f V P D V C T A T Take the adventure of your life 
O L n L r l \ l / I \ I d l n L 180K of program to unravel, on 
two double-sided cassettes1 You must solve each of the 6 stages to defeat the 
Lords of Chaos. Real-time monster battles: 16 command keys. (Camel!) £7.50 
(16K ZX81 version Over 100K loads m 7 parts £7.50) 

Post to: SOFTWARE SUPERMARKET, 87 Howard s Lane, London. SW15 6N*J. 
(If you do not want to cut this magazine, write your order out carefully on plain 
paper and quote (his number: YC7) 

I own a 16K Sp«cuumM8K Spectrum/16K ZX81. 

I enclose my Cheque/PO fox £ made payable to Software Supermarket. 
Please use block capitals. If we can't read it. you won't get it. 

Name ,,.. 

Address 

Postcode 

Phone, if any. in case we have any query 

Program Name Computer Price 

POSTAGE 
AND 
PACKING 

U K . Add 55p only per order 
EUROPE. Add 55p for each program 
OUTSIDE EUROPE. Add £ 1 for each program airmail. 

P&P£ 

TOTAL£ 

SOFTWARE SUPERMARKET 
87 Howard's Lane, London SW15 6NU. 01-789 8546 
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The first demonstration program. 

0 GOSUB40 
1 BRTR225 ,231 ,235 ,240 , 

2 0 3 , 2 1 9 , 2 2 5 , 2 3 2 , 2 2 5 , 2 3 1 , 2 3 5 , 
2 4 0 , 2 1 5 , 2 2 3 , 2 2 8 , 2 3 5 1 RESTORE 

2 F0RR=1T04 
3 F0RB=1T04 
4 RERDB<R,B> 
5 NEXTB,fi 
9 P0KE36878,15 
10 D IMC<4,4> ,B<4 ,4> 
20 BRTR195 ,215 ,195 ,219 , 195, 

2 2 1 , 1 9 5 , 2 1 9 
21 B R T R 2 0 9 , 2 2 5 , 2 0 9 , 2 2 8 , 2 0 9 , 

2 2 9 , 2 0 9 , 2 2 8 
22 B R T R 1 9 5 , 2 1 5 , 1 9 5 , 2 1 9 , 1 9 5 , 

2 2 1 , 1 9 5 , 2 1 9 
23 D R T R 1 7 5 , 2 0 1 , 1 7 5 , 2 0 7 , 1 7 5 , 

2 0 9 , 1 7 5 , 2 0 7 
24 R E M # * # * * * # # * * * # * # * 
25 F0RR=1T04 
26 F0RB=1T04 
27 RERDCCR,B),B(R,B> 
28 NEXTB,fl 
29 DEL-220 
30 F0Rf l= lT04 
31 F0RB=1T02 
32 F0RC=1T04 
33 P0KE36874, C C R, C > 
34 P0KE36875,B<R,C>:P0KE36876, 

B< R , I N T <RND< TI>*4+1)>:GOSUB70 
35 FORB=1TOBEL•NEXT:P0KE36874, 

0 : P 0 K E 3 6 8 7 5 , 0 
36 NEXTC,B,R 
37 GOTO30 
40 P0KE36879 ,8 : PRINT 'TM THE VIC BOOGIE" 
50 PRINT" " 
60 PRINT , rSWIBV" : PRINT"Ml!nf l . MRCIELINSKI" : PRINT" 

««?MflBliMi!] " : RETURN 
70 PR I NT " W i l " ; 
71 I FC= 1THENPR INT" t a i l / a l / S a i s l l S e l l I I I 
72 IFC=2THENPRI NT" • * • ) IS 91 a i l S M I L V ' J 
73 I FC=3THENPRINT" •3MH S x S J f l l l S S a i l I f " ; 
74 IFC=4THENPRINT" I H I E Id 51 dlilSi S a i l 
75 PR I NT " . T T T W M I " ; 

VIC-20 

76 IFC-1THENPRINT" 
77 IFC=2THENPRINT" 
78 IFC-3THENPRINT" 
79 IFC=4THENPRINT" 
80 RETURN 

• * « I I / S 9 S X I H I 3 S A l l l l / SUM 111 
a n • a i m i2i m d i m s • i i i i i i 

• m i / a » o a i u ti s d i n a m 
a n • a i m i s s i a i m s • a m i 

These driving barrelhouse 
boogies, penned by Adam 
Macielinski, take you for a 

stomp through the Vic's 
three music channels and 

show you how to 
orchestrate a full 

polyphonic sound to suit 
your musical tastes. 

PLAY THAT BOOG 
THE VIC has three sound generators: one bass, 
one tenor, and one soprano. Each generator 
can be used independently or together. Most 
of the time, only one, or even two generators 
are used. One good example of two sound 
generators working together is in Bug-Bvte's 
Vicmen. 

Here we shall delve in to the art of using 
three sound generators at the same time 
without creating discords. People with a 
musical ear should understand the method 
used very clearly. The method adopted is to 
set up a fixed left-hand section of the keyboard 
using the bass and tenor sound generators. 

The notes for the left-hand voices are stored 

10 H E R E A R E s o r t OF THE G R A P H I C S A M D C O N T R O L 
28 C H A R A C T E R S U S E D IN THE P R O G R A M 30 
5 0 

"M" "T 68 "II" 70 "II" 
7 5 
7 7 
7 8 79 S0 98 100 "IP 

"3" 
'tl-
"W 

ue 120 138 140 150 160 170 
tee 190 
200 

-a-
" r -

r 
r 

v •v 

COUFTSOR DOWN 
CURSOR UP 
CURSOR RIGHT 
CURSOR LEFT 
CURSOR HOME CLR 
REVERSE ON (CTRL 
REVERSE OFF (CTRL 
WHITE <CTRL + 2 ) 
BLACK (CTRL • 1) 

- GREEN (CTRL * 6> 
- VELLOW (CTRL + 8> 
- COMMODORE LOGO + KEV A 
- COMMODORE LOGO + KEV D 

KEVS> K£V0> 

COMMODORE 
COMMODORE 
COMMODORE 
COFWODORE 
SHIFT N 
SHIFT • M 
SHIFT * Q 

K E V 
K E V 
K E V 
K E V 

in a D im statement. To make the left-hand less 
boring and monotonous three different keys 
have been used, but the chord played is still 
the same. Therefore a total of 12 different 
notes wi l l be stored. In the first demonstration 
program — which includes a humorous ani-
mation — the set of chords is played twice and 
the third chord is in the same key as the first 
chord. 

Wi th each key played, four notes may be 
played to accompany the left-hand chords. In 
the key of C-major the notes for the right-hand 
are as follows — the right-hand column gives 
the value in the Vic manual. 

(continued on next page) 
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(continued from previous pageJ 

Note Value 
C 225 
E 231 
G 235 

top C 240 
In both demonstration programs the right-
hand notes are handled by a D im statement 
and are played randomly by using 

INT(RND(TI)*4) +1 
The T I ensures that a totally random number 
is produced. This method then produces a 
totally random tune together with the main 
left-hand chords, using all three sound 
generators. 

The second demonstration program uses a 
more complicated set o f chords which 
produces a mixture of two or three sound 
generators going on at once. This is because 
the first four notes in the left-hand Dim 
statement were all more than 0, whereas the 
rest o f the D im contained half 0s and half 
proper notes. This creates an interesting effect 
and the contrast between two-part harmony 
and three-part harmony shows well. 

Wi th a lot of experimentation — unless you 
have a piano or a similar instrument — you 
could produce your own tunes and left-hand 
chords. Perhaps you could even add a little 
white noise to the tune to give it an alien, 
sinister quality. 

I would advise against turning up the 
volume too far: quite apart from the 
neighbours, the faithful old T V cannot stand 
the wear and tear that multi-harmony tunes 
can produce. So just remember to play it cool. 

SOFTWARE FOR BBC 
TRS-80 AND GENIE 
from DAVANSOFT 

Win the Pools ? 
With ihe latest version of O S Peckett's well-known Pools Prediction program, Now 

available for BBC Micro (needs 32K memory! a* well as the TfiS-80 (LID and Video 
Gome. 
Program and instructions £4.95 
Database tape (optional, but £13.50 
holds data on over 6500 matches) 
Program and DB toegther £17.50 
boby PILOT 

Easy-to-use, friendly and very fast version of this important teaching language. 
Normal PILOT commands PLUS arithmetic, graphics, loops and other extra featues. 
baby PILOT (TRS-80 and VG only! £9.95 
TRS-80/VG Shift-Lock 

Avoid the irritation of holding-down the shift key to enter lower-case. Adds 2 new 
commands to Level [I BASIC to make the keyboard work like a typewriter, or switch 
back to normal. 
Shift-Lock (must have I'case h'ware) £3.95 
BBC Ditataemblar 

Now - A full 6502 disassembler, with automatic labelling, and with the ability to avoid 
data areas. Optional dumps to printer and/or tape for later study, modification and 
LOADing. 
SBC Disassembler £5.96 
BBC Character Builder 

Makes it easy to re-define characters for the Bceb's VDU 23, command. .Create 
characters on the screen and save them directly as lines of program — essential to the 
keen BBC programmer. 
Character builder £4.95 
BBC Tapa-Copy 

Worried that you cannot make safety copies of valuable BBC machine-code tapes? 
This program will back-up any standard format machine-code tape, complete with start 
address, etc. 
Tape-Copy [32K only) £7.50 
All these prices are fully inclusive and are for cassette-based programs only. 

DAVANSOFT 
1 Delapoer Drive, Haverfordwest, 

Dyfed, SA61 1HX 
We are always looking for high-quality programs lor TRS-80, VG and BBC computers, 

and will pay up to 39% royalties for suitable material. Please contact us with your 
proposals or for details of our requirements. 

The second demonstration program. 

1 DIMfK4,4>,B<4,8:>,C<4,8> 
2 DftTR225,231,235,240,289,219,225,232,225,231,235,240,215,223,228, 

235 
3 FORfl=lT04 
4 FORB=1T04 
5 REfiDfKfl.B) 
6 NEXTB, ft 
7 F0Rfi=lT04 
8 FC)RB=1T08 
9 REFlDB<ft,B>,C<fl,B> 
16 NEXTB,ft 
11 BftTftl95,215,195,215,0,203,0,207,0,215,0,215,0,203,0,207 
12 DF)TR209,225,209,225,0, 217, 0,219,0,225,0,225,0,217,0,219 
13 DftTftl95,215,195,215,0,203,0,207,0,215,0,215,0,293,0,207 
14 DftTfil75,201,175,201,0,187,0,191,0,281,0,201,0,187,0,191 
20 P 0 K E 3 6 8 7 9 , 8 • ' P R I N T " V I C BOOGIE I I " PRINT" — — —1 

21 PRINT"M8BV •" •'PRINT"MBnft. MflCIELINSKI" PQKE36878, 15:DEL=150 
22 PRINT"SMC«*afea^^ " 
23 PRiNT"®SHMWHBism^ • " 
24 i n i i m i n i i n i i n i imi n'iw" 
25 PRINTHJ8WK(ttMSl(M^\)BT!ff\lll Ml Ml [ell fRVI n T T M r K M I i i a MM " 
30 FGRfl=lT04 
31 F0RB=1T02 
32 F0RC=1T08 
33 P0KE36874,B(R,C> 
34 P0KE36875, C < ft, C ) 
35 PGKE36876,ft<ft,INT<RND<TI>#4+1>>:GOSUB40 
36 F0RF=1T0DEL:NEXT 
37 P0KE36874,Q•P0KE36875,2 
38 NEXTC,B,fi 
39 GOTO30 

41 I FC=1 QRC=5THENPR I NT" • X t l l l l l l l Zi • e l l l H I I " 
42 I FC=20RCS6THENPR INT"* _ t l l l l l t f 5 t l l l l K \ " 
43 IFC=30RC=7THENPRINT" • • •>• ! S 5 f l l l l l l I I" 
44 IFC=40RC=8THENPRINT" • I n l l l l l l s) S i V l l l l l i n / _ 
45 RETURN 

Battle of Britain 
By Microgame Simulations for the Spectrum 

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 with 
communications signals presented both visually and in morse 
code. 

Features variable difficulty 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 
Wargame 

only £5.95 
( i n c . p & * p ) 

73 The Broadway, Grantchester, Cambridge CB3 9NQ 
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Make much mare 
of your computer! 
More memory for your ZX81! 
ZX-PANDA. 
The uniquely expandable 16K RAM pack 
The professionally produced 16K RAM Pack 
that is expandable to 32K simply by 
plugging-in our expansion module. 
Start with 1 6 K . . . expand later to 32K! 
Solidly built, attractively cased to fit 
perfectly on to a ZX81 without wobble! 
Includes LED power indicator. 
The RAM pack that won't become 
redundant when you want more than 16K! 
16K Expandable RAM £32.95 
16K Expansion Module £19.95 

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 for your Jupiter flee 
Pacer 
The uniquely expandable 
16K RAM pack 
Similar concept to ZX-PANDA but for 
the incredible Jupiter Ace. 
Attractive, solidly buil 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 

More memory for your VIC-20 
Vixen RAM Cartridge 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 
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 F I Aid 

r. Stonechip Electionics. Unit 9, The Brook Industrial Estate, Dead brook Lane, 
Aldershot. Hants. Telephone: (0252) 318260. 
Please forward me the following products: 

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

Name:. 

Address: 

STONECHIP 
ELECTRONICS 

"more ways to make more of 
^ u K o m p u t e r ' ^ J 

DEALER ENQUIRIES WELCOME Delivery approx 14days 
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Figure 1. A listing of routines used in the 
machine code with the Start addresses. The 
machine code is in the form of a decimal 
dump in blocks of six bytes with the Start 
address of each block given. 

S t a r t 
address Routine 
29666 

29859 

29871 
29900 

29951 

29971 
29978 

30076 

30157 
30182 

30364 
30774 
30821 
30831 
30855 
30986 
31013 
31027 
31038 
31067 

31083 
31097 
31177 
31214 
31242 
31293 
31316 
31350 
31493/4/5 Spare. 
31496 Data for Justify. 
31500 Insert/delete. 
31599 Spare. 
31600 Find page. 
31624 Erase a complete page. 
31636 Print a page. 
31664 Squeek. 
31684 Buzz. 
31710/11 Spare. 
31712 New character set codes.. 
32481 Set parameters of page to be 

printed and call print page. 
32489 Spare. 
32490 Tap. 
32500 Check character to be plotted. 
32534 Plot character. 
32573 Set Spectrum character mode. 
32580 Set new character mode 
32587-91 Spare. 
32592 Set Over 1 for cursor. 
32600 Plot cursor. 
32651 Data for cursor position X,Y top left 

= 1.1. 
32653 Cursor handling for Newline, 

Space, and put character plotted in-
to x$ array. 

32692 
32767 Cursor keys check and move as re-

quired. Uses In function to read 
keys being pressed instead of Peek-
ing Last Key 23560. 

Data 
31616 Page number in use. 
32501 Character code of key to be Plotted. 
31529 Number of characters to be inserted 

or deleted. 

Check and accept 0-255 and Print 
keys pressed in Input lines. 
Pause until key pressed. Uses Halt 
command. 
Check last key press. 
Check number selected with menu 
options 1, 3 and 6. 
Main typewriter calls for un-shifted 
and single shifted keys. 
Double-shifted key calls. 
Print 8 x and 1 x size redefined 
characters. 
Print Spectrum and "new" redefin-
ed characters. 
Print "decimal-number" prompt. 
Print screen format for Redefine 
Mode. 
Print instructions routines. 
Data for sub-menu. 
Restore character mode in use. 
Print sub-menu. 
Data for menu. 
Print menu. 
Set screen and input lines bright. 
Erase-a-page start. 
Next page. 
Data for double-shift alternative 
character set. 
Store character mode in use. 
Normal and single-shifted key calls 
double-shifted key check and calls. 
Justify. 
Erase part of a page. 
Find cursor. 
Rubout. 
Justify subroutine. 

THIS PROGRAM for the 16K Spcctrum started 
out as a straightforward typewriter program in 
Basic with approximately 30 bytes of machine 
code to plot characters on to the screen in such 
a way as to give 42 characters per line. But the 
program was slow and used too much R A M , 
leaving little free for data storage. 

The solution was to convert all the routines 
into machine code and maintain a minimum of 
four pages of data with 42 characters per line, 
this being the equivalent of five and a quarter 
pages of text i f the normal 32 characters per 
line were used. 

Up to this point I had been using the 
Spectrum character set, but the upper-case 
letters were touching each other and making 
the text illegible. I added a new character set 
with all the characters redefined on a six-by-
eight pixel format. This created the option of 
using the Spectrum set or the new typewriter-
mode set. 

The program starts with the main Menu, 
which has six options. 

The Start option takes you into the type-
writer mode. It begins by asking for the page 
required and printing the selected page. This 
is done to avoid accidental overtyping o f an 
existing page of text. A cursor is placed in the 
first character position at the top left o f the 
screen, and can be moved to any position by 
means of Caps Shift and cursor controls: keys 
5-8. 

The cursor always indicates the position of 
the next character to be typed. I f the cursor is 
moved over existing typing the character wi l l 
change to white Ink and show through the 
cursor. I f a character is overtyped, then it wi l l 
be printed on top of the existing character, but 
the last character typed is held in the memory 
of the computer. 

A l l Spectrum characters are available, using 
Shift keys as necessary, and all but the double-
Shifted ones are auto-repeat. 

Incorrect entries can be quickly erased by 
the use of Caps Shift and Delete. This wi l l 
erase the character behind the cursor and 
backspace the cursor over the deleted 

character. At the start of a line it wi l l erase the 
last character on the previous line and 
backspace on to that line. This function is also 
auto-repeat. 

A Newline is obtained by pressing Enter, 
and this function wi l l also auto-repeat. I f the 
cursor is on line 22 then Enter wi l l move the 
cursor to the end of line 22 where it is split 
into two, bracketing the last line, to indicate 
that the end o f the page has been reached. 

This method is used to erase the last 
character on a page, the cursor being in effect 
after the last character. There are several 
options available in this mode and, as a guide, 
these are indicated on line 24, with the keys 
necessary for each option shown in inverse 
video. The next options require both Shift 
keys to be pressed before the option letter. 
First, n(cxt) wi l l scroll the page of f the screen 
and replace it with a copy of the next page. 
This can be used after finishing typing a page 
or to read through the pages. I f you are on 
page 4 then the next page wi l l be page 1. 
Second, m(enu) wi l l take you back to the main 
Menu. Thi rd, z is the copy key and, as it 
suggests it wi l l copy the page on the screen to 
the printer. 

A further facility is the Edit mode. This is 
accessed by Caps Shift and Edit, and when 
selected wi l l give you five options. These wi l l 
be printed on line 24 of the screen with the key 
presses for each option shown in inverse. 

Insert when selecting this option the 
cursor must be over the first character in the 
block to be Shifted right. You wi l l be asked 
how many characters you require to be 
inserted; this must be in the range 0-255. The 
decimal number can be entered either with 
leading zeros like 032 or 006, in which case the 
Spectrum wi l l atuomatically accept the 
number without the need for Enter, or as a 
"normal" number, that is, 32 or 6, in which 
case, i f it is less than 100, the use of Enter is 
required. Each key press is checked, a buzz 
wi l l sound i f the entry is not valid and three 
questionmarks wi l l be printed. A zero entry 
wi l l skip this routine. 

The Basic program. 
1 0 P O K E 2 3 6 0 6 , 1 ; R A N D O M I Z E U B R 

3 1 0 1 3 : D I M x > U , 9 a « l : L E T X 
L E T t = . s a : L E T V = S 3 S 6 < B I C T « * o o e 

G O T O • 
5 ® 3 S N D O M I 2 E U S R 3 1 0 8 3 : I N P U T 

I N K E Y % : P R X NTT « * : " P a < l f ( " ^ P E E K 3 
1 6 1 9 ; " ) M M : f t n u r O k k X t B t o p w 

S S R A N D O M I Z E U 3 R 3 0 1 1 2 1 
6 0 R R N D O M I Z E U S R 3 9 9 5 1 

1 4 0 I F P E C K V = 7 « N D P E E K 3 2 6 3 1 < 
> 4 . 3 T H E N G O T O 7 0 0 

1 3 0 I F P E E K v o l * T H E N G O T O S 0 
1 8 0 R R N D Q H I Z C U S R 2 9 9 7 1 
2 3 0 I f P E C K V - C O D E " n " T H E N H f l N 

D O M X Z E U S R 3 1 B 3 8 : G O T O ^ 
2 5 f t I r P C E K v = C O O t " « • • TM£N G O 

T O » 
3 7 8 G O T O 6 0 
5 4 0 R R H O Q H I Z E U S R 3 1 0 S 3 : I N P U T 

I N K E Y > : P R I N T « x ; " H O U M A N Y C h r s . 

S 7 B P O N D O M I 2 E O S R 2 9 6 6 6 : R A N D O M 
I Z E U S R 3 0 8 2 1 : I F P E E K 2 9 6 S 4 . = X T 
H E N G O T O 7 8 B _ _ 

6 0 0 R f W D W I Z E U S R 3 1 S B 8 G O T O 

' 7 0 » R f t N D O M X Z E U S R 3 f M 5 . „ . , _ 
7 1 1 1 n n N D O M I Z E U S R 3 1 M 3 : I N P U T 

Z N K E Y * . P R I N T » x ; • J p i i f - r I . f i e l e t * • 
a r « » e : J U S T I F Y M , I y w f 
" ? 3 B R R N D O H I 2 ? U S R 3 B 8 2 1 : P A U S E 
X : I F P E E K V = C O O E " i " T H E N P O K E 
3 1 5 4 1 , 1 0 : G O T O 5 4 0 

7 4 - 9 I F P E E K y - C O D E " < i " T H F N P O K 
E 3 1 3 4 4 , X : G O T O 5 4 0 

7 6 B I F P E E K V - C O D E " e " T H E N R A N 
M H I Z E U S R 3 1 3 4 2 : G O T O 7 E O 

7 6 0 I F P E E K V = C O D E " I " T H E N P O K 
E 3 1 4 1 2 , 7 9 : G O T O B 0 0 0 

7 7 0 I F P E E K V i C O D E " t " T H E N P O K 
E 3 1 4 1 2 , X : G O T O S 0 0 R 

7 S 0 R A N D O M I Z E U S R 3 2 3 9 2 : G O T O 
\ 
1 0 0 0 R A N D O M I Z E U S R 2 9 9 0 0 : G O T O 1 

3 0 2 0 I F P E E K V > C O D E , , 4 " T H E N G O 
T O a 
3 0 S 0 R A N D O M I Z E U S R 3 0 5 4 5 : G O T O 
S 0 2 0 
4 0 0 0 R A N D O M I Z E U S R 3 0 6 I S : I N P U T > • 

4 0 1 0 P R I N T P T 1 1 , x ; " S P U I N G : ; 
it: D R T R X $ ( 1 - S P U E i $ D P T P 
< * ( • > : G O T O 5 0 2 0 
3 0 O O R A N D O M I Z E U S R 3 0 6 7 4 : I N P U T 

s S l B R A N D O M I Z E U S P 3 0 7 S B : P A U S E 
X : L O R D i t D A T A x * < > 
3 0 2 0 R R N O O M Z Z f c U S P 307S6: P A U S E 
X - R O T O I t 
5 0 0 0 R A N D O M I Z E U S R 2 9 9 2 7 
6 0 3 0 I F P E E K v = C O D E " 1 " T H E N R A N 
D O M I Z E U S R 3 2 5 7 3 : C O T O m 
6 0 S 0 I F P E E K v . C O D E " 2 " T H E N R A N DOMIZE U S R 3 2 5 6 0 G O T O in 
toBSia R A N D O M I Z E U S R 3030Q 
6 0 P O I N P U T i * 
6 0 6 0 I F L E N i l t l O R i t c " O R i t 
> " t > " T H E N R A N D O M I Z E U S R 3 1 6 0 4 G 

O T O 6 0 6 0 
6 0 6 5 P O K E 3 0 1 7 7 , C O D E i S 
6 0 9 0 R A N D O M I Z E U S R 3 0 0 7 6 
6 1 0 0 F O R b - 1 T O 8 
6 1 1 0 R A N D O M I Z E U S R 3 0 1 S 7 
6 1 4 0 R A N D O M I Z E U S R 2 9 6 6 6 : R A N D O M 

i J E R 3 9 9 7 8 N E X T b 
6 1 9 0 P R I N T B K ; " 0 . K . ? h ^ P ^ 3 1 

O t h t r fceyi. M E N U " : R A N D O M I Z E U S P 
3 0 0 2 1 : P A U S E x : I F I N K E Y * - " f " T H 
E N C L S G O T O 6 0 5 5 
r , a Q Q G O T O m 
8 0 0 0 R A N D O M I Z E U S R 3 1 0 8 3 : I N P U T 
I N K E Y * : P R I N T J » x , " B * S J c O R f g f s o r 

L I N S 7 " 
3 0 2 O R A N D O M I Z E USR 3 0 3 2 1 : PAUSE 

T F P E E K V = C O D £ " < " T H E N R R N D O 
t-ixzt- USR 31214. CO TO T S03S I F P E E K V i C O D E "f" THEN R A H 
D O M I Z E U S R 3 1 2 2 5 . G O T O t 
2 0 4 O G O T O 7 3 0 
9 0 0 0 R A N D O M I Z E USR 2 9 9 3 5 : GO T O 
U j t i P E E K v - 4 8 1 
9300 CLEAR 29665 L O A D ""CODE SEA GO TO 10 9900 SPUE LIME 9S00 S P U E " "CODE E96S>6,3102 

2 0 0 0 R A N D O M I Z E U S R 3 0 4 3 4 : 
3 0 1 0 G O T O » 
3 0 0 0 R A N D O M I Z E U S R 2 9 9 1 5 

S T O P 
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The maximum number of characters that 
can be inserted is one less than the number of 
characters from the cursor to the end of the 
page if this is less than 255. 

Any character pushed off the page by this 
routine will be lost. After a number has been 
accepted the page will scroll off the screen and 
be replaced instantly with the modified page 
and the cursor, still in its original position, so 
that the required information can be typed in. 

Delete — this option is similar to Insert in 
that the cursor is placed over the first 
character in the block to be deleted, and you 
will be asked how many characters you require 
deleting before the page is scrolled off the 
screen and reprinted with the correction made. 

The Erase option will erase part of a page 
reaching from the end of the page to the line 
below the cursor. So the cursor must be placed 
on the last line of typing that you wish to keep 
before this option is called. The erased part of 
the page will scroll up and off the screen; the 
retained part stays in position. 

Justify — there are two Justify options, with 
both you have a further choice of justifying the 
whole page or the cursor line only. So if only 
the cursor line is required, be sure to place the 
cursor anywhere on the required line before 
this mode is selected. Justify left will scroll the 

WORDS 
ON THE 
SPECTRUM 

page off the screen and reprint it with the line 
or page shifted to the left-hand margin. Justify 
left/right will scroll the page off the screcn and 
reprint it with the line or page shifted left and 
flic space between words padded out so that 
the last letter of the last word in each line is at 
the right-hand margin. 

These last options can be skipped if the Edit 
mode is accidentally selected by pressing any 
other key. The Edit mode cannot be selected 
with the cursor at the end of the page. 

The Stop command stops the program with 
the usual report and a message that "Continue 
will restart at Menu". If the program is 
broken then Goto 9000 will also restart at the 
menu. If Run is used then all existing typing 
will be erased. 

Now's the time to 
tackle that long-
deferred oeuvre 
with Stuart 
Nicholls' 
fast machine-
code word 
processor 

The F.rase-a-page option will ask which page 
is to be deleted. Any choice other than 1-4 will 
take you back to the menu. The page selected 
will be instantly erased. 

Pages can be Loaded and Saved on tape with 
appropriate options. You will be asked to 
name the pages when I.oading and Saving; the 
usual rule of 10 characters maximum applies. 

The Changc-tvpeface option will give you 
three options: Normal, New and Redefine. 

Normal gives typing with the Spectrum 
characters, but because of the squashed look of 
the eight-by-cight pixel format, certain 
characters wilt look odd. 

New: because of the problems outlined 
above, a new keyboard has been defined to 
give a six-by-eight character set. When this 

Figure 2. 

- ©,© © , , o , e , o , 
! • i e , 1 6 . l e , i e , o , i e , o . o , 
" - , 20 , 0 , © , 0 , 0 , © , O , 3 » ® , 4.0 . , 40 , 124 , 40 , 0 , 0 , « 1 6 , 5 6 , 0 0 , 5 6 , 2 0 , 1 3 0 . 1 6 . 8 , - 0 . 1 0 0 . 1 0 4 , 1 6 . 4 4 . 7 6 . 0 , 0 , J, -- 3 2 , 6 0 , 32 . 64 , 72 . 52 , ©,©.. * 16 , 1 6 , 0 , 8 , 0 , 0 , 0 , 0 , 
.> = 16, I S , 16, i e , 3 2 , 0 , 0 , 
t = 0 , 4 0 , 1 6 , 1 2 4 , 1 6 , 4 0 . 0 , 0 . •t 0 , 16 , 16 , 124. , , i o , 0 . O , , a 0 . 0 , 0 , 0 . 8 , 6 , 1 6 , 0 , - » 0 , 0 , 0 , 1 £ 4 , 0 . 0 , 0 , 0 , . = 0 , 0 , 0 , 0 , 1 6 , 1 6 , 0 . 0 , 
X = 0 , 4 , 8 , I s , 32 , 64 , 0 , 0 , 0 » 6 6 , 7 6 , 6 4 , 8 4 , 1 0 0 , 6 6 , 0 , 0 , 
1 - 1 6 , 4 8 , 1 6 , 1 6 . 1 6 , 5 6 , 0 , 0 , if ^ 6 6 , 6 8 , 8 , 16 ,32 ,124 , © , 0 , 
3 » 1 2 0 , 4 , 5 6 , 4 , 4 , 1 2 0 , 0 , 0 , 4 6 4 , 7 2 , 7 3 , 1 2 4 , 6 , 8 , 0 , 0 , » 1 2 4 . 6 4 , 1 2 0 , 4 , 4 , 1 2 0 . 0 , 0 , 
6 - S O , 6 4 , 1 2 0 , 6 8 , 6 8 , 5 6 , 0 , 0 , 
7 = 1 2 4 , 4 , 4 , 6 , 1 6 , 3 2 , 0 , 0 . a = 56 , 68 , 56 , 68 , 63 . £>6,0,o, 9 - 5 6 , O 8 , 6 3 , 6 0 , 4 , ® 6 , 0 . 0 . = 0 , 1 6 , 1 6 , 0 , 1 6 , 3 6 . 0 , 0 , 

= 0 , 1 6 , 1 6 , 0 , 1 6 , 1 6 , 3 2 , 0 , 
« = 0 , 1 6 , 3 2 , 6 4 , 3 2 , 1 6 , 0 , 0 , " » 0 , 0 , 1 2 4 , 0 , 1 2 4 , 0 , 0 . 0 , 
> " 0 , 1 6 , 8 , 4 , 8 , 1 6 , 0 0 , "> = 56, SS, e , 16, 0 , 16 , 0 , 0 , J - 5 6 . 7 6 , 6 4 , 9 2 , 6 4 , 5 6 . 0 , 0 , Jl - 5 6 , 6 8 , 6 3 , 1 2 4 , 6 6 , 6 6 , 0 , 0 , 
t • 1 2 0 . 6 3 . 1 2 0 , 6 8 , 6 8 , 1 2 © , 0 , 0 . C = 5 6 , 6 8 , 6 4 , 6 4 , 6 6 , 5 6 , 0 , 0 , 
D - 1 2 0 , 6 8 , 6 6 , 6 S , 6 8 , 1 2 0 , © , 0 , C 124 ,64 , 120,64 .64 . 124,©. 0 . r 1 2 4 , 6 4 , 1 2 0 , 6 4 , 6 4 . 6 4 . 0 . 0 . 
<3 - 5 6 , 6 8 , 6 4 , 9 2 , 6 6 , 3 6 , 0 . 0 , 
H = 6 8 , 6 6 , 1 2 4 , 6 ^ . 6 8 . 6 8 . 0 . 0 , I = 5 6 , 1 6 , 1 6 , 1 6 , 1 6 , 5 6 . 0 . 0 . •J - 2 6 , 8 . 8 , 8 , 7 2 . 4 8 , 0 . 0 . t' » 7 2 , 8 0 , 9 6 , 8 0 , 7 2 , 6 0 , 0 , 0 , 
L - 6 4 , 6 4 , 6 4 , 6 4 , 6 4 , 1 2 4 , 0 , 0 , « &8 , ±08 , e"4 , 66 . 68 , 68 , 0 , 0 . - 68 . 100 . 84 , 76 , 68 . 6©, 0 . O , 

O = 5 6 . 6 8 . 6 8 . 6 6 - 6 8 , 5 6 , 0 , 0 , 
C - 1 2 0 , 6 3 , 6 3 , 1 2 0 , 6 4 , 0 4 , 0 , 0 , 
0 =• 5 6 , 6 8 , 6 8 , 6 8 , 8 4 , 5 6 , 4 , 0 , 
R = 1 2 0 , 6 E . 6 3 , 1 2 0 . 7 2 , 6 6 , 0 , 0 , 
6 » 5 6 , 6 4 , 5 6 , 4 , 6 8 , 6 6 , 0 , 0 , 

1 2 4 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 0 , 0 . 
6 8 , 6 8 , 6 3 , 6 6 , & S , 5 6 , O , O , 

(.' - 66,. 6 6 , 6 8 , 6 8 , 4 0 , 1 6 , © , © , 
"J - 6 8 , 6 8 , 8 4 , 6 4 , 1 0 0 , 4 0 , 0 , 0 , 
X - 6 8 , 4 0 , 1 6 . l b , 4 0 , 6 8 , 0 , 0 , 

- t>8,40, 1 6 , lt>, 16, 1 6 , 0 , 0 , 
Z a 1 2 4 , 8 , 1 6 , 3 2 , 6 4 , 1 2 4 . 0 , © , 
C 4 8 , 3 2 , 3 2 , 3 2 , 3 2 , 4 8 , 0 , 0 , 
\ • 0 , 6 4 , 3 2 , 1 6 , 8 , 4 , 0 , 0 , 
J •= 2 4 , 8 , 8 , 8 , 6 . 2 4 , 0 , 0 , 
t 1 6 , 5 6 , 8 4 , 1 6 , 1 6 . 1 6 , 0 . 0 , 

0 , 0 , 0 , 0 , 0 , 0 . 0 . 2 5 2 , 
2 4 , 3 6 , 3 2 , 1 1 2 , ^ 2 , 3 2 , 1 2 4 , © . 0 . 5 6 , 4 . 6 0 . C O . 6 0 . 0 . 0 . 
6 4 , lao,o8,li»,6tf, 1 * 0 . 0 , 0 , O , 6 0 , 6 4 , 6 4 , 6 4 , 6 0 , © , 0 , 4 , 6 0 , 6 8 , 6 8 , 6 8 , 6 0 , 0 , 0 , 
0 , 5 6 , 6 8 . 1 2 0 , 6 4 , 5 6 , 0 . 6 , 
2 4 , 3 6 , 3 2 , 1 2 0 , 3 2 , 3 2 , © , 0 , 
0 , 5 6 , 6 6 , 6 6 , 6 6 , 6 © , 4 , 5 6 , 
6 4 , 1 2 0 , 6 8 , 6 8 , 6 8 , , 0 , 0 , 
1 6 , 0 , 4 3 . 1 6 , 1 6 , 5 6 , 0 , © , 1 6 , 0 , 4 e , 16 . 1 6 . 1 6 , 8 0 . 3 2 , 
6 4 , 6 4 , 7 2 , 1 1 2 , 7 2 . 6 6 , 0 , © -
6 4 , 6 4 , 6 4 , 6 4 , 6 8 , 5 6 . 0 , 0 , 
0 , 4 0 . 6 4 , 8 4 , 8 4 , 8 4 , 0 , 0 . O, 1 2 0 , 6 8 , 6 8 , 6 8 , 6 8 , 0 , 0 , 
0 , 5 6 , 6 6 . 6 8 , 6 8 , 5 6 , 0 , 0 , 
O , 1 2 0 , 6 8 , 6 8 , 6 8 , 1 2 0 , 6 4 , 6 4 , 
O , 6 0 , 6 8 , 6 8 , 6 Q , 6 © , 4 , 4 , 

a b c <1 s f 
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© 0 , 

O , 5 6 , 6 6 , 6 4 , 6 4 , 6 4 , 0 , 0 , 
0 . 5 6 , 6 4 , 5 6 , 4 , 1 2 © , 0 , 0 , 
3 2 . 1 2 © , 3 2 , 3 2 , 3 6 , 2 4 , © , 0 , 0 , 6 6 , 6 0 , 6 6 , 6 6 , 6 0 , 0 , 0 , 
0 , 6 6 , 6 6 , 6 8 , 4 0 , 1 6 , 0 , 0 , 
0 , 8 4 , 8 4 , 8 4 , 8 4 , 4 0 , 0 , 0 , 
0 , 6 6 , 4 0 , 1 6 , 4 0 , 6 8 , 0 , 0 , 
0 , 6 6 , 6 6 , 6 8 , 6 8 , 6 0 , 4 , 5 6 , 
0 , 1 2 4 , 6 , 1 6 , 3 2 , 1 2 4 , 0 , 0 , 
4 8 , 3 2 , 3 2 , 6 4 , 3 2 , 3 2 , 4 8 , © , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 0 , 0 , 2 4 ^ 8 ^ 8 , 4 4 , 0 . 
1 1 2 ̂  1 3 & . 2 3 2 ',2&0 ' 2 6 2 , 1 3 6 , 1 1 2 , 

mode is selected, all ivping on the Spectrum 
will use the new characters, the program 
listing may be shown in the new characters, 
but instructions and menus will still use the 
Spectrum set. 

Redefine: any character in the new set can 
be redefined with this option. The Spectrum 
will require the character to be redefined and 
the decimal number of lines 1-8 of the new 
character. A display will be given showing the 
Spectrum character selected with the new 
character beside it; above this will be a grid 
with lines 1 to 8 and columns a to f indicated. 
As each decimal number is entered the 
character will be shown magnified on this grid 
and the actual size character will alter its shape 
accordingly. 

The character grid is in two colours, yellow 
and green; the yellow area indicates six 
columns a to f, and any redefined character 
should stay within this area as it is only this 
part of the character that is plotted on the 
screen. 

With this routine the whole keyboard could 
be redefined to suit your needs. If you want to 
retain your redefined keyboard then the word 
processor program will need to be reSaved 
with the command Goto 9900. 

The Spectrum will either buzz if an 
(continued on page 88) 

* 16 YOUR COMPUTER. M A R C H 1983 



ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM 
Our new 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 will be a boon for anyone who enters a lot of numeric data. The pad is a repeat of the I -9 keys plus it has a full stop and a shift key. The 
numeric pad keys are coloured m red. the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. The 
case measures 15 x 9 x 2Vi. The computer feirher 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 (81 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. T.V. 
and the expansion port. The case is large enough for other add ons also 
to be fined inside One of these could be the power supply, then you 
could very quickly fit a mains 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 We 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 

NOTE 
The case can be purchased separately with the keyboard aperture 

uncut, so if yoy 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 whicn simply push into the Sinclair connectors, it is a simple two 
minute 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. 

SPECTRUM MODEL 
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 
addons). Should you want to change, we can supply both the 
Spectrum legends and details of updating your case which will enable 
modification from the ZX 81 to spectrum. PL EASE-specify on your order 
whether you require the ZX 81 or spectrum case. 

KEYBOARD 
(SPECTRUM/81) 

• It ' 
I < i 
• l f € *• i 

• • 

minimi 

WOlMinkAAfCJ 

Internal fixing for 
ZX 81 keyboard case. 

rent 1 1 
| 

s * — III miiiiiiimi • 1 

- r - J . ^ WCTMUV 

or Internal fixing 
spectrum keyboard 
case. 

SPECTRUM' LIGHT PEN 
The pen enables1 

you to produce high 
resolution drawings 
on your own 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 
comes complete with 
software program 
The superb light pen is 
available from O.K. i 
tronics. 

£19.95 

SPECTRl 
16K Memory Exp« 
The 16K uses 4116 E 
Static Ram and occt 
using the Static Rarr 
speed low power Ri 
the computer. All t 
which comes to yot 
where. Position in r 

64K Memory Exp; 
All the above inforn 
advantage lies in th< 
56K of usable memc 
the use of other adc 
8192-65536. TheBIc 
Spectrum Memor j 
Upgrade your Spectr 
it is simply slipped in! 
are supplied, and thi 
time. The fitting reqi 
same as Sinclair's up 
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ZX 80-81 Spcctrum H 1 A R D W A R E M 
SPECTRUM/81 TOOLKIT 

This is the toolkit which won 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 ZX8I. It is intended for use by the serious BASIC 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 Soectrum Toolkit contains most of the 
features above plus autoline numberer and append, and will run in the 

I6Kand48K spectrum. 

Both at 
only £6.95 

FLEXIBLE 
RIBBON 
CONNECTOR 

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 nbbon. 6 inches long, with 
a male connector at one end and 
a female at the other, at only 

4K GRAPHICS ROM £24.95 
The DK Graphic module is our latest ZX 81 accessory. This module 

unlike most other accessories firs neatly msideyour 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 now have 512 graphics and with their inverse 
1024. This now turns the 81 into a very powerful computer with a 
graphic set rarely found on larger more expens/ve 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 a s to the scope of 
the new 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 IK/2K/RAM and can be used for user 
definable graphics so you can create your own custom character sets. 

WHY WAIT? 
ORDER TODAY FOR FAST DELIVERY 

16/64 MEMORY 
IFOR ZX 

16K Memory £22.95 
lOKIurualed] £10.95 
64K Memory £52,95 
64K juncattd) £49.95 

The above illustration shows the casing for the 16K or massive 64K. 

UM MEMORY 
ansion £22.95 
Dynamic Ram Chips. We use the dynamic as they are much denser than 
jpy less space. They are also much cheaper than the equivalent product 
n. The Ram is manufactured with high quality materials, and uses high 
ams. It is supplied ready -built and only needs to be plugged into the rear of 
the components are fined into holders. This massive add-on memory 
>u fully assembled and tested is the cheapest 16K memory available any-
memory from 16384 to 32768. (Same as the Sinclair memory .) 

16K (UNCASED) £19.95 
lansion £52.95 
mat/on on the 16K also applies to the 64K Memory Expansion, but the 
ie 64K giving nearly FOUR times the memory. This advanced model has 
ory. tn addition, the block from 8K to I6K can be switched out to enable 
d-ons The graphics ROM is to be used in this area. Position in Memory: 
OCk From 8192-16384 is switchable. 64K (UNCASED) £49.95 
y Expansion £35.00 
;rum to 48K of user Ram. The Spectrum memory expansion is simple to fit, 
iside the case, and then only requires plugging in. Full fitting instructions 
ie only tool you will need is a screwdriver and just two minutes of your 
luires no electronic skills. Position in memory from 32768 to 65536. (The 
pgrade to 48K|. 

| P IMV ttaietype of maefwe, wr»ch Rom memory we. quantity and place wnen ordering 

Please send me @ £ 

Please send me @ £. 

Please send me @ £ 
Please add on £ 1.25 for PIP 
In enclose cheque/P.O. payable to DKTronics total £ 
or debit my Access/Barclaycard [ ] 

N<iw . .. 

Address. . 

Send to DK Tronics, 23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk. 
Tel: Gt. Yarmouth [0493)602453 

( f f j f t r o n i c s 
New colour brochure now a vaHjible, vend SAE f or quick return 
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(continued from page 85) 
incorrect option is chosen, or repeat the 
prompt, or skip the routine being called. A 
squeak will sound each time a menu option is 
chosen and valid entry made. In the 
Typewriter mode a key tap will sound with 
each key press. 

To load the program Enter the Basic 
program and Save it by Goto 9900; this will 
auto-run the program when complete. Stop 
the tape at the second Start tape prompt and 
Verify the Basic before Newing it. 

linter your favourite machine-code loader, 
Clear 29665 and enter the machine code. Save 
this immediately after the Basic program using 

SAVE "spc."CODE 29666,3102 
and Verify. 

Rewind to the start of the Basic program and 
Load "type". This will then load the Basic, 
the machine code and auto-run. The first thing 

to appear on the screcn will be the main menu. 
If any section of the program fails to run 

then, using the list of routines and addresses, 
you should be able to check the machine code. 
I have purposely kept some of the program in 
Basic so that you may follow it more easily. It 
would be a simple task to convert all of option 
1 and option 6 to machine code. 

The routine starting at 29666 shows how to 
clear the Input lines 23 and 24 and which 
channel to open so that printing can be 
displayed on these lines. The Basic input 
InkeyS can be replaced by a call to the ROM 
routine to clear the input lines, and the Basic 

PRINT # x; 
can be replaced by Open Channel and Print 
String ROM calls. The rest of option 3 is then 
a straightforward case of checking which keys 
are being pressed by Peeking the variable Last 
Key at address 23560 and making the 

necessary jumps, and calls. For example, line 
230: 

LD A, (23560) 
CP "n" 
JR NZ,NEXT 
CALL 31038 
JR LINE 50 

NEXT CP " m " 
RET Z 
JR LINE 60 

The only time a Ret to Basic would be made is 
when the Menu option is chosen, so line 1000 
would become; 
1000 RANDOMIZE USR 'START ADDRESS' : 
GO TO m 
and lines 50 to 780 and 8000 to 8040 could 
then be deleted. This would also have the 
benefit of making the Break key inoperable in 
the typewriter mode which can be annoying if 
Caps Shift and Space are pressed by mistake. 

The machine-code dump. 

296.66 4 2 134 9 2 3 4 159 116 2 9 6 7 2 4 2 1 3 6 9 2 3 4 161 1 1 6 2 9 6 7 6 3 3 155 116 6 1 2 2 9 S 9 6 B 4 1 9 7 s e c 163 116 193 2 2 5 2 9 6 9 0 5 6 8 9 2 354 13 4 0 = 9 6 9 6 2 9 1 1 9 314 4fc 5b 1£6 2 9 7 Q 2 2 1 4 10 4 0 1 2 2 197 2 2 9 i 9 7 0 8 6 2 2 5 3 2 0 5 1 3 2 2 2 5 2 9 7 1 4 2 2 9 1 2 6 2 1 5 2 2 5 193 3 5 £ 9 7 2 0 4 1 2 0 £ 5 4 4 3£ 2 1 3 
2 9 7 2 6 S 4 0 9 9 4 3 126 2 1 4 
2 9 7 3 2 4 8 5 0 1 5 8 1 1 6 5 4 0 
2 9 7 3 8 5 4 4 3 126 2 1 4 4 8 135 
2 9 7 4 4- 7 9 1 3 5 135 1 2 9 79 5 8 
2 9 7 3 0 156 116 129 5 0 1 5 8 116 
2 9 7 5 6 5 4 0 34 4 3 126 2 1 4 
2 9 7 6 2 4 8 •V» 2 8 2 5 4 1 3 2 S 9 7 G 8 4 14 1 0 0 2 4 13 254 29774. 2 3 2 5 1 5 S 156 1 1 6 2 9 7 3 0 2 1 4 5 6 4 8 44 14 2 0 0 
2 9 7 6 6 5 8 1 5 8 116 1 2 9 5 0 1 5 8 2 9 7 9 2 116 5 8 1 5 8 116 5 0 4 1 
2 9 7 9 8 123 5 0 2 2 6 1 1 7 2 0 5 176 £ 9 3 0 4 1 2 3 6 3 2 118 16 2 5 3 

6 2 2 0 5 6 S 14 4 3 
£ 9 6 1 6 1S9 116 34 134 9 2 4 3 
2 9 6 2 2 1 6 1 1 1 6 34 138 9 2 2 0 1 
2 9 3 2 6 2 0 5 196 123 2 0 5 lie 1 1 6 
2 9 8 3 4 6 2 2 5 3 2 0 5 1 22 1 7 5 
2 9 8 4 0 2 1 5 175 2 1 5 175 215 20S 
2 9 C 4 G 119 116 195 £ £ 6 115 4 8 
2 9 3 5 2 4.8 4 3 0 2 4 3 3 0 14 
2 9 3 5 3 2 3 n o 2 5 3 2 0 3 1 110 
2 9 3 6 4 4 0 2 4 9 2 5 3 £ 0 3 1 174 
2 9 6 7 0 £ 0 1 2 0 5 196 1 2 3 £ 0 5 1 6 3 
2 9 C7G 116 5 8 6 9 2 2 1 4 4-9 
.ISC 3 2 56 £ 4 3 3 3 2 0 3 116 ISO 
2 9 8 8 3 4 8 2 3 7 6 2 4 2 0 5 6 8 

14 2 © 5 176 123 2 0 1 6 
2 9 9 0 0 2 0 5 174 118 6 2 4 5 0 
599136 2 0 3 116 2 0 5 1 7 8 116 2 0 5 
2 9 9 1 2 2 2 5 126 2 0 1 2 0 5 4 3 1 1 9 
2 9 9 1 6 6 2 £ 5 5 5 0 2 0 3 116 2 0 S 2 9 9 2 4 1 7 8 116 2 0 1 2 0 5 111 1 2 0 2 9 9 3 0 6 2 3 5 0 £ 0 3 lib 2 0 5 2 9 9 3 6 173 116 2 0 1 2 0 5 10 1 2 1 
2 9 9 4 2 6 2 t> 5 0 £ 0 3 lib 2 0 5 1 7 8 116 S O I S O tav 2 9 9 5 4 2 0 5 163 116 2 0 5 1 2 1 121 2 9 9 6 0 5 3 8 9 2 2 5 4 12 1 9 2 2 9 9 6 6 P O O 2 3 4 1 2 6 2 4 2 3 9 2 0 5 2 9 9 7 2 163 116 2 0 5 2 0 1 121 2 0 1 2 9 3 7 3 2 0 5 6 6 127 4 2 a a s 1 1 7 2 9 9 6 4 5 8 2 2 6 1 1 7 119 3 5 3 4 2 9 9 9 0 2 2 3 1 1 7 6 2 2 20S 1 2 9 9 9 6 2 2 6 2 2 2 2 1 5 6 2 15 3 0 0 0 S S I S 6 2 19 S 1 5 6 2 2 1 
3 0 C 0 8 2 IS 175 2 1 5 5 8 2 2 5 117 3 0 0 1 4 2 1 5 5 8 183 1 1 7 6 0 5 0 3 0 0 2 0 1 8 3 1 1 7 5 8 2 2 6 117 135 3 0 0 2 b 5 0 2 2 6 13.-? 4.8 2 2 6 2 3 0 0 3 2 2 2 0 5 1 2 2 6 2 2 2 3 0 0 3 6 3 1 5 5 8 1 8 3 1 1 7 2 1 5 5 8 30044. 2 2 7 1 1 7 2 1 5 6 £ 143 2 1 5 3 0 0 5 0 2 0 5 2 3 4 126 5 8 2 2 7 1 1 7 3 0 0 S 6 fe>0 2 5 4 19 4 0 8 5 0 3 0 0 6 2 2 2 7 1 1 7 5 8 2 2 6 117 2 4 
-S0063 2 1 2 2 0 5 113 1 2 1 2 0 5 176 J 0 O 7 4 123 2 0 1 17 b S B 183 1 1 7 3 0 0 8 0 17 2 2 4 iaa 3 8 0 5 8 3 0 0 8 6 2 2 5 1 1 7 i n 4.1 4 1 4 1 3 0 0 9 2 2 3 3 4 2 2 8 1 1 7 6 2 2 3 0 0 9 8 2 0 5 1 2 2 6 2 2 2 2 1 5 3 0 1 0 4 6 2 15 SIS 6 2 15 2 1 5 3 0 1 1 0 5 8 2 2 5 1 1 7 2 1 5 2 0 5 6 8 3 0 1 1 6 1 2 7 6 2 2 2 2 1 5 6 2 IS 3 0 1 2 2 2 1 5 6 2 19 £ 1 5 5 8 2 2 5 30128 1 1 ? e i s 2 0 5 113 121 2 0 1 3 0 1 3 4 2 2 s 0 3 2 3 2 3 2 3 0 1 4 0 3 2 3 2 3 2 3 2 3 2 3 2 
3014.6 13 3 2 6 8 6 9 6 7 4 6 3 0 1 5 2 3 2 7 8 111 4 6 6 2 6 2 3 0 1 5 3 2 2 8 5 1 as 17 1 8 2 3 0 1 6 4 1 1 7 1 SO 0 2 0 5 6 0 3 0 1 7 0 3 2 6 2 11 5 0 2 2 7 117 3 0 1 7 6 2 0 1 3 2 0 i a 2 3 2 123 3 0 1 8 2 16 0 2 2 « 10 4 8 3 0 1 8 3 16 6 143 143 143 1 4 3 3 0 1 9 4 1 4 3 14 3 16 5 143 14 3 
3 8 2 0 0 2 0 5 137 121 6 2 2 2 0 5 
3 0 2 0 6 1 2 2 6 8 1 9 7 S 8 a a a i a 2 3 3 1 1 7 O 0 2 3 3 117 3 0 2 1 3 5 8 2 3 5 117 6 0 5 0 C 3 S 30824 1 1 7 17 2 3 0 117 1 18 3 0 2 3 0 0 2 0 5 6 0 3 2 1 9 3 16 
3 0 2 3 6 2 2 9 1 7 5 5 0 2 3 3 1 1 7 6 2 3 C 2 4 2 4 8 5 0 2 3 5 117 2 4 101 3 0 2 4 3 16 0 2 2 11 11 7 0 3 0 2 S 4 6 9 8 7 3 2 120 56 2 2 3 0 2 6 0 9 11 9 7 9 9 1 0 0 3 0 2 6 6 101 1 0 2 2 2 IS 1 8 3 3 0 3 7 2 8 0 6 9 6 7 8 4 8 2 8 5 

3 0 2 7 8 7 7 3 2 6 7 7 2 8 2 4 6 ^ 0 2 8 4 3 2 6 3 3 £ 6 1 3 2 3 £ 
3 0 2 9 0 3 2 39 7 8 6 9 ST 3 9 
3 0 2 9 5 3 2 7 7 7 9 6® 6 9 £ 2 
3 0 3 0 2 1 2 0 9 7 6 1 49 5 0 
3 0 3 0 3 5 6 2 2 £ SO 9 8 6 1 
38314. 3 2 54 5 2 2 2 3 2 0 
3 0 3 2 0 9 9 6 1 3 S 5 1 5 0 £ 2 
3 0 3 S 6 4 2 0 100 s ; 3 2 4 9 
-303 32 5 4 2 2 5 2 0 J 0 1 6 1 
3 0 3 3 3 3 2 3 2 5 6 £ £ 6 2 0 
3 0 3 4 4 1 0 2 6 1 3 2 3 2 5 2 6 2 
3 0 3 5 0 2 2 0 5 1 2 2 17 4 0 
3 0 3 5 6 1 1 3 1 101 0 £ 0 5 6 0 
3 0 3 6 2 3 2 2 0 1 2 2 11 8 8 0 
•30363 6 5 7 1 69 3 3 8 2 6 9 
3 0 3 7 4 6 1 © 5 7 3 8 2 6 9 6 8 
3 0 3 8 0 3 2 6 3 6 2 2 R 0 5 1 
3 0 3 8 6 2 2 17 156 l i e 1 18 
j 0 3 9 2 0 2 Q 5 6 0 £ 0 5 101 
3 0 3 9 8 1 2 0 2 0 1 2 2 11 0 6 7 
3 0 4 0 4 7 9 7 8 84 7 3 7 8 8 5 
304 10 6 9 3 2 5 8 3 2 119 105 
3 0 4 1 6 103 108 3 2 114 1 0 1 1 1 5 
304 2 2 116 Q 7 114 116 3 2 9 7 
3 0 4 2 3 116 3 2 77 69 7 3 8 5 3 0 4 3 4 6 2 2 2 0 5 1 3 3 17 
304-40 1 9 2 1 1 8 1 3 4 0 2 0 5 
3 0 4 4 6 6 0 3 2 2 0 5 1 0 1 120 2 0 1 
" 2 4 5 2 2 2 11 £ 3 0 S 5 7 1 3 0 4 5 3 6 9 3 2 7 8 1 1 1 46 3 2 304 64 1 1 6 1 1 1 3 2 9 3 101 3 2 3 0 4 7 0 6 9 8 2 6 5 3 3 6 9 GO 3 0 4 7 6 3 2 4 9 4 5 5 2 3 2 6 3 •30482 2 2 13 5 6 5 7C 8 9 3 0 4 8 8 3 2 7 9 8 4 7 2 69 8 2 3 0 4 9 4 3 2 7 5 6 9 8 9 3 2 7 0 "30500 79 8 2 3 £ 7 7 6 9 7 8 3 0 5 0 6 8 5 6 2 2 2 0 5 1 2 2 3 0 5 1 2 17 24 4 1 1 8 1 SS 0 J 0 5 1 8 2 0 5 6 0 3 2 2 0 5 101 1 2 0 3 0 5 2 4 2 0 1 2 2 15 7 8 0 6 5 3 O 5 3 0 7 1 6 9 3 2 7 8 7 9 4 6 3 0 5 3 6 3 2 3 2 3 2 6 9 3P 6 5 3 0 5 4 2 8 3 6 9 6 3 2 0 5 5 1 1 2 1 3 3 3 4 3 2 0 5 1 0 7 1 2 1 6 2 2 2 0 S 3 C S S 4 1 a s 17 6 1 1 1 9 1 3 0 5 6 0 2 0 0 2 0 S 6 0 3 2 6 2 3 0 5 6 6 2 2 £ 1 5 G 2 15 £ 1 5 6 2 3 0 5 7 2 16 P I S 5 8 131 123 1 9 8 

4 3 2 1 5 £ 0 1 2 2 9 0 3 0 5 8 4 84 7 3 8 4 7 6 6 9 3 2 
3 0 5 9 0 1 1 1 102 3 2 3 0 6 5 7 1 3 0 5 9 6 6 9 8 3 3 2 4 0 49 4 8 3 0 6 0 2 3 2 6 7 104 114 115 4 6 3 0 6 0 3 3 2 7 7 6 5 8 8 4 1 3 2 3 0 6 1 4 6 3 6 2 2 2 0 5 1 £ 2 3 0 6 2 0 17 117 1 1 9 1 3 4 0 3 0 6 2 6 £ 0 5 6 0 3 2 2 0 1 2 2 11 3 0 6 3 2 0 8 4 7 3 8 4 7 6 6 9 3 0 6 3 8 3 2 1 1 1 102 3 2 8 0 6 3 O 0 O 4 4 7 1 69 8 3 3 2 1 1 6 1 1 1 3 0 6 5 0 3 2 9 8 1 0 1 3 2 76 79 
3 0 6 3 6 6 5 6 3 6 9 6 8 G 3 4 3 0 6 6 2 6 3 3 4 3 2 6 8 6 5 8 4 3 0 6 6 3 6 5 3 2 8 8 36 4 0 4 1 3 0 6 7 4 6 2 2 2 0 5 1 2 2 17 3 0 G O 0 1 6 6 1 1 9 1 44 0 2 0 5 3 0 6 8 6 6 0 3 2 2 0 1 £ 2 15 0 
3 0 6 9 2 8 3 1 1 9 105 116 9 9 104 
3 0 6 9 8 3 2 1 1 1 1 1 0 3 2 1 1 6 9 7 
3 0 7 0 4 1 1 2 1 0 1 3£ 3 8 3 2 1 1 2 
3 0 7 1 0 1 1 4 101 1 1 5 1 1 5 3 2 69 
3 0 7 1 8 7 8 8 4 6 9 a s 6 a 2 
3 0 7 2 2 2 0 5 1 2 2 17 2 2 5 1 1 9 
3 0 7 2 8 1 3 1 0 2 0 5 6 0 3 2 
3 0 7 3 4 £ 0 1 £ 2 17 7 7 9 4 6 
3 0 7 4 0 107 4 6 3 2 8 0 8 2 6 9 
3 0 7 4 6 8 3 8 3 3 2 6 5 7 8 8 9 
3 0 7 5 2 3 2 7 5 6 9 8 9 6 2 £ 
3 0 7 5 8 £ 8 5 1 2 2 17 IS 1 2 0 
3 0 7 6 4 1 2 1 0 2 0 5 6 0 3 2 
3 0 7 7 0 2 0 5 1 0 1 1 2 0 £ 0 1 2 2 5 
3 0 7 7 6 14 7 7 6 9 7 8 8 5 2 3 
3 0 7 8 2 7 5 4 9 4 1 3 2 3 9 
3 0 7 8 8 7 8 "79 8 2 7 7 6 5 7 6 3 0 7 9 4 3 9 2 2 9 5 5 0 4 1 
3 0 3 0 0 3 3 3 9 7 8 6 9 8 7 3 9 
3 0 8 0 6 2 2 11 5 5 1 4 1 3 2 3 0 8 1 2 3 2 8 2 6 9 6 8 6 9 7 0 
3 0 8 1 8 7 3 7 8 6 9 4 2 1 7 6 9 2 
3 0 8 2 4 3 4 5 4 9 2 2 0 1 0 0 
3 0 3 3 0 0 6 2 a 2 0 5 1 as 
3 0 3 3 6 6 2 4 2 0 5 G 3 14 17 
3 0 8 4 S 5 4 1 S 0 1 4 7 0 3 0 5 3 0 8 4 8 6 0 3 2 0 2 0 5 101 1 2 0 3 0 8 5 4 3 0 1 3 2 0 14 7 7 6 9 3 0 3 6 0 7 8 8 5 2 2 2 5 4 9 3 0 8 6 6 4 1 3 2 8 3 8 4 6 5 O S 3 0 8 7 2 8 4 2 2 4 5 5 0 4 1 3 0 8 7 8 3 2 8 3 8 4 7 9 8 0 2 2 3 0 8 8 4 6 5 S I 4 1 3 2 6 9 
3 0 3 9 0 8 2 6 S 8 3 6 9 3 2 6 5 
3 0 S Q 6 3 2 3 0 G 5 7 1 6 9 
3 0 9 0 2 8 5 5 2 4 1 3 2 8 3 
3 0 9 0 8 6 5 8 6 6 9 3 2 8 0 6 5 

3 0 9 1 4 7 1 6 9 8 3 2 2 10 5 
3 0 9 2 0 5 3 4 1 3 2 76 7 9 6 5 
3 0 9 3 6 6 8 3 2 8 0 GS 7 1 6 9 
3 0 9 3 2 8 3 2 2 12 5 5 4 4 1 
J:.093Q 3£ 6 7 7 2 6 5 7S 71 J 0 9 4 4 6 9 3 2 34 © 9 e o 6 9 
3 0 9 5 0 7 0 6 5 6 7 69 2 2 2 0 

5 127 3 2 49 5 7 5 6 
LS096S 5 0 3 2 8 3 116 1 1 7 9 7 
3 0 9 6 8 114 116 3 £ 7 6 105 9 9 3 0 9 7 4 104 1 1 1 lOS 106 115 2 2 3 0 9 3 0 lfc. 14 9 5 9 5 9 5 
3 0 9 3 6 2 0 5 107 1 2 1 6 2 2 2 0 5 3 0 9 9 2 1 £ £ 6 £ 4 2 0 5 6 8 3 0 9 9 3 14 17 135 1£0 1 131 3 1 0 0 4 © 2 0 5 6 0 3 2 0 0 3 1 0 1 0 0 0 2 0 1 6 2 1 2 0 5 0 O i S l & 7 2 9 2 3 3 14 1 9 3 2 0 3 3 2.022 2 4 6 2 0 5 61 127 2 0 1 5 3 
3 1 0 2 3 3 9£ 2 1 4 4 3 S 0 131 "31034 1 2 3 -19S 136 123 5 3 3 3 1 0 4 O 9 2 2 5 4 110 192 5 8 131 3 1 0 4 6 1£3 6 0 £ 5 4 5 3 £ £ 3 1 0 5 2 6 2 1 5 0 131 123 2 0 5 3 1 0 5 8 8 9 123 3 3 1 1 3 4 
3 1 0 6 4 1 3 9 12 7 2 0 1 1£1 9 1 117 3 1 0 7 0 9 3 11£ 127 9 7 126 1 1 5 3 1 0 7 6 124 100 9 2 102 123 103 
3 1 0 3 2 1 2 5 4 2 S 4 9 2 3 4 176 
J 1 0 3 0 9 2 3 3 0 6 0 34 5 4 
3 1 0 9 4 9 2 2 0 1 0 2 0 5 6 0 1 2 7 
3 1 1 0 0 5 3 3 9 2 5 0 2 4 5 1 2 6 
3 1 1 0 6 3 5 4 13 3 2 4 2 0 5 14 1 
3 1 1 1 2 1 3 7 2 0 1 5 3 139 1 2 7 £ 5 4 
3 1 1 1 3 4 3 4 0 4 1 5 3 £ 4 5 1 2 6 
3 1 1 2 4 2 5 4 3 2 3 2 4 2 0 5 1 5 3 
3 1 1 3 0 1 £ 7 2 0 1 2 1 4 3 2 56 2 6 
3 1 1 3 6 2 1 4 96 £ 0 3 5 3 1 4 5 9 £ 
3 1 1 4 2 2 0 3 135 S 0 145 9 2 2 0 5 
3 1 1 4 3 2 4 4 126 5 8 145 9 £ 2 0 3 
3 1 IS 4 199 5 0 145 9 2 2 0 5 1 4 6 
3 1 1 6 0 1 2 7 2 0 1 S S 2 4 S 126 2 5 4 
3 1 1 6 6 1 2 3 2 4 2 0 5 3 4 1 2 2 
3 1 1 7 2 £ 0 1 2 0 5 180 127 2 0 1 5 8 
3 1 1 7 3 139 1 2 7 2 5 4 4 3 2 0 0 5 8 
3 1 1 8 4 3 9 2 3 3 9 1 1 2 1 1 
3 1 1 9 0 16 0 £ 3 7 177 1 £ 0 1 7 7 
3 1 1 9 6 4 0 6 126 5 0 2 4 5 126 
3 1 2 0 2 2 4 1 9 1 5 3 3 9£ £ 5 4 
3 1 2 0 3 1 2 2 1 9 2 2 0 5 1 7 2 14 S O I 
3 1 2 1 4 5 8 1 4 0 1 2 7 SO 1 2 5 132 
3 1 2 2 0 2 0 5 113 1 2 3 2 4 13 6 2 
3 1 2 2 6 2 2 3 4 5 s o 125 1 2 2 2 0 5 
3 1 2 3 2 1 1 8 122 2 4 1 6 1 3 2 2 4 5 
3 1 2 3 8 2 0 S 3 9 123 2 0 1 2 0 b 1 1 3 
3 1 2 4 4 1 2 3 2 2 9 1 7 5 2 3 7 3 2 2 3 7 
3 1 2 5 0 7 5 1 3 9 1 2 7 1 7 4 2 O 
3 1 2 5 6 2 5 16 2 5 3 2 3 5 3 2 3 2 3 7 
3 1 2 6 2 8 2 2 3 5 1 2 2 1 7 9 2 0 0 3 5 
3 1 2 6 3 5 4 3 2 £ 7 1 2 2 1 7 9 3 2 
3 1 2 7 4 3 4 8 4 2 1 3 9 127 6 2 2 3 
3 1 2 3 0 14 O 7 1 7 9 1 2 1 9 7 2 0 5 
3 1 2 3 6 0 14 1 9 3 13 3 2 2 4 3 
3 1 2 9 2 2 0 1 2 0 5 1 1 2 1 2 3 1 7 5 2 3 7 
3 1 2 9 3 8 2 2 3 7 7 5 1 3 9 127 17 
3 1 3 0 4 4 2 0 2 5 16 2 5 3 2 3 7 
3 1 3 1 0 3 2 3 5 1 3 3 2 2 S 2 2 0 1 3 1 J 1 S 4 2 1 3 9 1 2 7 4 5 3 2 3 
3 1 3 2 2 4 6 4 3 3 7 3 2 3 3 3 
3 1 3 2 3 1 1 3 4 1 3 9 1 3 7 2 0 5 
3 1 3 3 4 6 1 1 2 2 54 3 2 5 8 1 4 5 
3 1 3 4 C 9 2 2 0 3 1 3 5 5 0 1 4 S 9 2 
3 1 3 4 6 2 0 5 8 3 1 3 7 2 0 1 2 0 5 1 1 2 
3 1 3 5 2 1 3 3 1 7 5 2 3 7 8 2 6 1 
3 1 3 5 3 1 7 4 2 O 3 5 16 2 5 3 
3 1 3 6 4 3 4 3 1 2 3 2 3 7 8 2 3 5 
3 1 3 7 0 3 4 1 0 J £ 3 1 0 4 2 
3 1 3 7 S 1 2 6 2 5 4 3 2 3 3 S 1 2 
3 1 3 3 2 3 5 16 2 4 7 2 0 1 1 2 0 G 3 1 3 3 3 O 2 3 7 9 1 10 1 2 3 7 ® 3 1 3 9 4 2 3 7 1 7 6 4 2 3 1 2 3 7 1 3 1 4 0 0 6 2 4 2 1 4 4 4 0 6 7 1 3 1 4 0 6 S 4 3 2 4 3 1 6 2 S 1 2 4 3 1 4 1 3 0 4 2 1 0 1 2 3 6 4 1 3 1 4 1 8 3 5 126 2 5 4 3 2 4 0 3 3 1 4 2 4 16 2 4 8 3 S 1 2 6 2 5 4 3 2 3 1 4 3 0 3 2 4 16 £ 4 3 2 4 3 1 4 3 6 4 2 3 1 2 3 128 2 5 4 3 2 3 1 4 4 2 3 2 4 3 4 2 1 0 1 2 3 1 "31443 4 2 Q 13 4 0 2 4 7 3 5 3 1 4 5 4 1 2 & 2 5 4 3 2 4 0 2 4 7 4 3 314S-0 1 2 6 2 5 4 3 2 3 2 2 2 1 9 7 3146C- 2 2 9 4 2 3 1 2 3 2 2 9 2 0 9 3 1 4 7 2 4 3 2 3 7 184 4 2 8 1 2 3 3 1 4 7 3 128 2 5 4 3 2 3 2 7 2 2 3 3 1 4 3 4 1 9 3 1 3 3 5 3 5 2 4 2 1 6 3 1 4 9 0 2 2 5 £ 2 5 2 0 1 0 0 0 3 1 4 9 6 131 101 1 4 0 101 2 0 5 1 0 4 3 1 5 0 2 1 3 3 2 2 9 175 2 3 7 8 2 17 3 1 5 0 3 4S 0 1 17 2 2 2 3 '31514 16 2 5 3 2 3 7 3 2 3 5 13 3 1 5 3 0 3 2 2 5 2 2 0 9 2 1 3 2 2 9 2 3 5 •31526 2 3 7 3 2 17 0 0 3 5 
"31532 2 3 7 8 2 4 0 2 4 3 3 
3 1 5 3 3 £ 2 5 2 2 5 2 0 1 2 2 9 1 9 3 2 4 3 1 5 4 4 io 3 0 9 4 3 4 1 1 2 3 a s 

* 16 YOUR COMPUTER. MARCH 1983 



( I 

3 1 5 5 0 2 3 7 176 2 2 5 24 13 2 2 5 • 3 1 9 5 3 0 0 56 6 3 3 16 
3 1 5 5 6 2 0 9 4 3 2 2 9 9 2 3 7 134 3 1 9 6 4 0 16 0 0 5 6 76 
3 1 5 6 3 2 2 5 2 3 7 9 1 4 1 123 a s 3 1 9 7 0 84 92 64 5 6 0 0 
•31563 5 3 4 1 1 2 3 3 4 32 4 3 3 1 9 7 6 5 6 6 8 6 3 124 6 8 6 3 

I S 74. 6 1 3 2 £S0 6 24 197 3 1 9 8 2 0 0 120 6 6 120 6 6 
315SO 6 2 3 2 0 5 0 14 193 3 1 9 3 3 6 3 120 0 0 3 6 6 8 
3 1 S 3 6 16 2 4 7 20S 148 123 2 0 1 3 1 9 9 4 64 64 6 8 S6 0 0 
•-» i ^ ^ ^ a o s 6 3 127 2 0 S 112 123 3 2 0 0 0 120 6 8 6 8 6 8 6 8 120 
3 1 5 9 8 2 0 1 0 42 7 5 92 126 3 2 0 0 6 0 0 124 6 4 120 6 4 
3 1 6 0 4 254 2 1 6 4 0 3 3 5 24 3 2 0 1 2 64 124 0 0 124 6 4 
3 161 <3 2 4 3 17 7 0 25 17 3 2 0 1 3 120 64 64 64 0 0 
3 1 6 1 6 156 3 6 1 2 5 13 3 2 0 2 4 36 6 6 64 9 2 68 5 6 
3 1 6 2 2 2 5 3 2 0 1 2 0 5 112 123 34 3 2 0 3 0 0 0 68 6 8 124 6 8 
3 1 6 2 8 32 4 3 27 122 179 3 2 3 2 0 3 6 6 3 3 6 0 0 SS 16 
3 1 6 3 4 2 4 8 2 0 1 2 0 5 112 123 6 3 2 0 4 2 I t 16 16 5 6 0 0 
3 1 6 4 0 22 14 42 126 SB 2 4 3 3 2 0 * 8 28 3 8 8 7 2 4 8 
3 1 6 4 6 126 2 3 7 6 7 2 6 127 2 2 9 3 2 0 S 4 0 0 72 8 0 9 6 3 0 
3 1 6 5 2 197 2 0 5 244 12b 193 2 2 5 3 2 0 6 0 7 2 6 3 0 0 64 6 4 
3 1653 4 3 1 3 3 2 2 3 7 16 2 3 3 3 2 0 6 6 64 6 4 6 4 124 0 0 
3 1 0 6 4 3 3 40 0 17 15 0 3 2 0 7 2 6 8 108 64 6 8 6 8 6 8 
3167® 2 2 9 2fflS 161 S 2 2 3 17 3 2 0 7 8 0 0 68 100 84 7 6 
3 1 6 76 1 0 1C7 2 3 7 32 3 2 3 2 0 8 4 6 8 68 0 0 56 6 8 
3 1 6 6 3 2 4 0 2 0 1 6 50 197 3 3 3 2 0 9 0 6 8 6 6 6 6 56 « 0 
3 1 6 6 6 0 1 17 1 0 2 2 9 3 2 0 9 6 120 6 8 6 8 120 64 64 
3 1 6 9 4 2 0 5 1 8 1 3 2 2 3 17 16 3 2 1 0 2 0 0 5 6 6 3 68 6 8 
3 1 7 0 0 0 167 2 3 7 32 32 2 4 0 3 2 1 0 3 34 3 6 4 0 120 6 8 
3 1 7 S 6 1 9 3 16 2 3 3 2 0 1 0 0 3 2 1 1 4 6 3 1 2 0 72 6 3 0 0 
3 1 7 1 2 0 0 0 0 0 0 3 2 1 2 0 5 6 6 4 56 4 68 5 6 
3 1 7 1 3 0 0 16 16 16 16 3 2 1 2 6 0 0 124 16 16 16 
3 1 7 2 4 0 16 0 0 20 2 0 3 2 1 3 2 16 16 0 0 Gy 6 8 
3 1 7 3 0 0 0 0 0 0 0 3 2 1 3 3 6 8 6 8 6 8 3 6 0 0 
3 1 7 3 6 0 4© 124 4 0 124 40 3 2 1 4 4 6 8 6 8 6 8 6 6 40 16 
3 1 7 4 2 0 0 16 5 6 6 0 3 6 3 2 1 5 0 0 0 6 3 6 3 34 34 
3 1 7 4 3 £ 0 120 16 0 0 100 3 2 1 5 6 108 40 0 0 68 4 0 
3 1 7 6 4 104 16 44 7 6 0 0 3 2 1 6 2 16 16 40 6 8 0 0 
3 1 7 6 0 3 2 3 0 3 2 34 7 8 SS 3 2 1 6 3 e a 4 0 16 16 16 16 
3 1 7 6 6 0 0 16 16 0 0 3 2 1 7 4 0 0 124 8 16 3 2 
3 1 7 7 2 0 0 0 0 3 16 3 2 1 8 0 64 124 0 O 4 3 3 2 
3 1 7 7 3 16 16 16 a 0 0 3 2 1 8 6 3 8 3 8 32 4 8 0 e 
3 1 7 3 4 3 2 1 3 l b 16 16 32 3 2 1 9 2 0 64 32 16 3 4 
3 1 7 9 0 0 0 0 40 16 124 3 2 1 9 6 0 0 24 3 e 8 
3 1 7 9 6 16 40 0 0 e 16 3 2 2 0 4 3 24 0 0 16 5 6 
3 1 3 0 2 16 124 16 16 0 0 3 2 2 1 0 34 16 16 16 V> 0 
3 1 3 0 3 0 0 0 0 e 3 3 2 2 1 6 0 0 0 0 0 0 
3 1 3 1 4 16 O 0 0 0 124 3 2 2 2 2 0 2 5 2 24 3 6 3 2 1 1 8 
3 1 3 2 0 0 0 0 0 0 3 2 2 2 3 3 2 3 2 124 0 0 5 6 
3 1 6 2 6 0 0 16 16 o 0 3 2 2 3 4 4 6 0 6 8 6 0 0 8 
3 1 3 3 2 0 4 3 16 3 2 6 4 3 2 2 4 0 64 120 6 3 6 3 6 8 1 2 0 
3 1 3 3 8 0 0 56 7 6 84 3 4 3 2 2 4 6 0 0 0 6 0 6 4 5 4 
3 1 3 4 4 100 5 6 0 is 46 16 3 2 2 5 2 6 4 6 0 0 0 4 6 0 
3 1 3 5 0 16 16 16 SS 0 0 3 S 2 5 8 6 3 6 8 6 3 6 0 0 0 
3 1 3 5 6 SS 6 3 3 13 3 2 124 3 2 2 6 4 0 3 6 6 8 120 6 4 56 
3 1 6 6 2 0 0 120 4 6 6 4 3 2 2 7 0 0 0 24 36 3 2 120 
3 1 6 3 6 4 1 2 0 0 0 6 4 7 a 3 2 2 7 6 3 2 3 2 0 0 0 36 
3 1 3 7 4 72 124 3 3 a 4 3 2 2 8 2 6 3 6 8 6 8 6 0 4 3 6 
3 1 3 3 0 124 64 120 4 4- 12W 3 2 2 3 3 64 120 6 8 6 3 6 6 6 3 
3 1 3 6 6 e 0 56 6 4 120 6 6 3 2 2 9 4 0 0 16 0 4 8 16 
3 1 3 9 2 66 3 6 0 0 124 

s 
3 2 3 0 0 16 3 6 0 0 16 0 

3 1 6 9 6 4 8 16 3 2 e s 3 2 3 0 6 4 3 16 16 16 8 0 3 2 
3 1 9 0 4 5 6 6 8 56 6 8 6 6 S6 3 2 3 1 2 64 6 4 72 112 72 3 3 
2 1 9 1 0 0 0 Sb Go 6 3 6 0 3 2 3 1 3 e 0 64 6 4 64 54 
3 1 9 1 6 4 3 6 0 0 * 16 3 2 3 2 4 6 8 3 6 0 B 0 4 0 
319SS 16 0 16 16 0 § 3 2 3 3 0 3'4 84 84 3 4 0 0 
3 1 9 2 8 0 16 16 0 3 8 3 3 6 0 180 6 3 6 8 6 8 6 8 
3 1 9 3 4 32 0 0 16 5 3 6 4 5 2 3 4 2 0 0 0 5 6 6 8 6 8 
3 1 9 4 0 32 16 0 0 1 0 3 2 3 4 8 6 3 56 0 0 0 120 
3 1 9 4 6 124 0 124. 0 o « . G2354 6 3 68 68 120 6 4 64 
3 1 9 5 2 0 16 6 4 8 16 3 2 3 6 0 0 60 6 3 6 0 6 8 6 0 

3 2 3 6 6 4 4 0 5 6 6 8 64 
3 2 3 7 9 6 4 0 0 0 3 6 
3 2 3 7 8 64 8 6 4 120 0 0 
3 2 3 8 4 3 2 120 3 8 3 2 36 24 
3 2 3 9 0 e 0 « 6 8 5 8 6 8 
3 2 3 9 5 5 8 5 0 0 0 0 6 8 
3 2 4 0 2 5 8 6 3 40 IC 9 0 
3 2 4 0 3 0 8 4 64 84 34 40 
3 2 4 1 4 0 0 0 6 8 4 0 16 
3 2 4 2 0 40 68 0 0 0 6 8 
3 2 4 2 6 6 8 6 6 6 8 6 0 4 5 6 
3 2 4 3 2 0 124 8 16 3 2 124 
3 2 4 3 8 0 0 4D 3 2 32 64 
3 2 4 4 4 3 2 3 2 4 3 0 16 16 
3 2 4 5 0 16 16 16 16 0 0 
3 2 4 5 6 24 8 8 4 8 8 
3 2 4 6 2 24 0 0 0 3 2 8 8 
3 8 4 6 3 0 0 0 0 112 136 
384 74 2 3 2 2 0 0 2 3 2 136 112 0 
324SO 0 3 8 3 9 2 2 1 4 4 3 
3 2 4 8 6 1 9 5 7 8 1 2 1 0 17 1 
3 2 4 9 2 0 3 3 50 Q 1 8 1 
3 2 4 9 8 3 2 0 1 3 3 14 0 4 1 
3 2 5 0 4 4 1 4 1 2 3 7 9 1 54 9 2 
3 2 5 1 0 8 3 6 8 14 6 8 5 
3 2 3 1 6 1 2 3 6 1 3 2 2 2 0 3 34 
3 2 3 8 8 8 0 3 34 8 8 0 88 187 13 
3 2 5 2 8 3 2 2 4 8 3 5 1G 2 3 6 8 0 1 
3 2 S 3 4 197 2 1 3 2 2 9 3 3 17 2 8 
3 2 5 4 0 4 5 175 125 7 7 1 3 3 
3 2 3 4 6 1 3 3 1 1 1 2 0 3 3 6 2 0 3 36 
3 2 5 5 2 2 0 3 3 6 6 2 175 148 103 
32SSO 6 2 6 145 1 3 3 7 9 120 
3 2 5 6 4 132 7 1 2 0 3 2 2 9 3 4 2 2 5 
3 2 5 7 0 2 0 9 193 2 0 1 3 3 1 60 
3 2 3 7 6 34 5 4 92 2 0 1 3 3 224 
32S82 188 34 54 9 2 2 0 1 0 
3 2 5 8 3 0 0 0 0 5 8 1 4 5 
3 2 5 9 4 9 2 2 0 3 199 SO 1 4 3 92 
•32500 175 5 8 140 127 7 7 

7 7 1 6 2 183 144 7 1 
32C12 22 3 3 3 139 127 6 1 
3 2 6 1 8 7 9 7 7 129 129 7 9 
3 2 6 2 4 30 6 2 1 3 197 2 0 5 8 8 9 
3 2 6 3 0 34 193 8 0 9 12 2 9 3 2 
3 2 5 3 5 8 4 5 5 8 1 3 8 2 2 9 4 2 
3 2 6 4 2 139 127 34 2 6 127 34 
3 2 6 4 3 2 3 123 2 0 1 17 2 2 42 
3 2 6 3 4 139 127 24 16 2 0 5 6 1 
3 2 6 6 0 122 3 8 2 4 5 126 119 42 
326ot} 139 127 44 125 a 5 4 4 3 
3 2 6 7 2 3 2 11 46 1 3 6 124 
3 2 6 7 8 254 2 3 3 2 3 3 3 4 3 
32684 34 1 3 9 127 3 0 5 2 3 4 
3 2 6 9 0 126 2 0 1 1 2S4 2 5 4 2 3 7 
3 2 5 9 5 120 254 2 5 4 1 9 8 4 8 1 3 9 
3 2 7 0 2 127 1 2 5 4 8 4 7 8 3 7 120 
3 2 7 0 3 234 2 3 9 3 2 6 4 5 32 
3 2 7 1 4 46 4 4 3 2 4 3 1 2 5 4 
3 2 7 2 0 2 3 9 2 3 7 120 254 2 3 1 3 2 
-3S736 13 44 1 2 5 254 44 4 0 
-32732 4 234 4 3 3 2 24 4 5 
3 2 7 3 8 24 8 1 2 5 4 2 4 7 32 6 
3 2 7 4 4 3 7 3 2 14 36 3 2 11 
3 2 7 3 0 254 2 3 9 3 2 10 3 6 124 
3 3 7 3 6 234 2 3 3 2 1 3 7 34. 
3 2 7 5 2 139 127 2 0 5 234 126 2 0 1 

I 

NEW! A T O M NEW! 
ALL ACTION PACKED M/CODE ARCADE GAMES 

PROTECTOR £7 
TNe «<'»* r*«JlvtK voraiofl t'f Utl* •'Milf>c ArefrS* saw 
• Vftitabk fW th» A16*i. Def*«<3 your >lu t i iMi4l 
nuUtJon and d c i t r o y Ww A l k n a In h y p e r f M t . 
K i ion t ' m ^ . ?.l>vine p lane ta ry t u r i a e e , 
r epea t ing i l c c r s .-fiti \r>»f. b e r b i . t h r u i l , x j u c c . 

A t t K k Wave*. 4 type* u i A ^ n t , Sounr) 
Cffeet ' . . To; ' *c*>rt- tr>4 excfUtAt nod* 4 ( n ^ h t f t a r e 
« e e of i f * f ea tu r e* IA tiadt f xe i i l i i g [ i w . 

C E f f l l P E O E £b 
Tfw Tin-*, ».-.4 goly vtrxK>n of j*¥>ul»r Area«1c p w 
for lh« Alc*i. Sh.oW down tho 4pUttlr.£ w . U j ^ C c » i it 
t v j r t i t h r o u g h t h e a w h r o o * Aiw WntoStln* the 

r » . l i u f * arvJ Nr-41. T M *ct 
inc rMt** until only Odil *-id «,uicfc th inking cun mv« 
you. t x o r . i c n l l-J^h r * x > « f r ap tae* . SojrvJ 
Û cctt ud lop io>rc. 

OMEGA MISSION v 
The fir*t ccsly vc r*kw of the »®pprt» ScfwaMfr 
Are^-v Moving h » f l i c i p » ? fly e v * r . 
If-.rough rave* a n d tumve-i . i a i f fcrc- i t t U ( N , Ctoue.d 
to Air U U x l o . F«re Bull*. Space C r a f l . Ui iUnl* ai*d Ihe 
t t i t rcw t^lMirvfi Tunne l , 'iyveven*. in fe di r<ct iota, ; t « r 
car.r.crt, Lxce.li-.H COIjOL'R rrit-lv)e» (|tw U!>eJt L kh i l e 
pa raur*.clt rv.-kf V ,V„) caoOr ) • , Suur.d L f (vc f i , Tof» 

p u c K m n n n 
One of the ! i m l o t o of thl% papula r Aread? r—re 
c l u w r p a n e . t a t *U tftc Ccth In Iti* n a j * hu t H^tch iXJt 
tor Uw S u n c r y CM i r ^ r f v l i k ^ *n0 tt»e eii*w t»ph ru»?c cImItC bring* * nc# km 
• nil f » ' . c r g h o H l , h-.jh »pre>2 f.-Oc < 
C M p h l f t , Vy jmt 1 f fee t« and Top K O f t . 

ALL I2K RAM 
PRICES INCLUDE P&P. FAST 2 DAY DESPATCH! 

micromania 
14 LOWER HILL RD. EPSOM. SURREY. 

SPECTRUM 
24 LINE INPUT/OUTPUT PORT €18.95 
(motherboard not required) 
MOTHERBOARD - SIX SLOTS £26.50 
MOTHERBOARD PCB ONLY £ 6.50 
SPECTRUM 28 WAY CONNECTOR £ 3.25 
MALE CONNECTOR £1.90 
34 WAY RIBBON CABLE per metre £ 1.80 

ZX81 
40 KEY KEYBOARD £20.00 
SPARE KEYS each£ 0.25 
MOTHERBOARD - TWO SLOTS £15.00 
24 LINE INPUT/OUTPUT PORT £18.95 
16K RAM PACK £25.00 
MUSIC BOARD £18.95 
23 WAY FEMALE CONNECTOR £ 2.50 
MALE CONNECTOR £ 1.60 
24WAY RIBBON CABLE permetre£ 1.40 
GETTING ACQUAINTED WITH YOUR ZX81 £ 4.95 
PROGRAMMING FOR REAL APPLICATIONS £ 6.95 
REAL APPLICATIONS TAPE £11.44 
MASTERING MACHINE CODE £ 7.50 

Prices are for built items. Postage 40p under £4.00. 
Export postage <surfaceI £1.80. Send SAE for full catalogue. 
Cash with order or ACCESS 

DEPT. YC3 

REDDITCH ELECTRONICS 
21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 
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MON 
If you want to make the most of your BBC you will 

have to do battle with machine code. Richard Harris's 
monitor which tucks into just 2K of RAM yet includes a 

full disassembler should even up the odds. 
WHY MIGHT you need a machine-code 
monitor? It could be that you want to 
investigate the machine-operating system, to 
see how programs and data are stored, or to 
test and change machine-code programs. 
Perhaps you wish to investigate screen layout, 
or even to recover corrupted Basic programs. 

Whether you want to explore the workings 
of the BBC Micro or develop your own 
machine-code programs, this BBC monitor 
wi l l fit most of the features of a good monitor 
into less than 2K, including a disassembler 
which — since it is written in machine code — 
runs a lot faster than some of the BBC 
disassemblers available commercially. 

Six facilities 
The monitor offers six facilities. I t allows 

you to: display and change the contents of 
memory; display a block of memory; move a 
block of memory; run a section of machine 
code; disassemble code; and set the values of 
6502 registers, run a subroutine and display 
the values of the registers on exit. 

The published listing contains the assembly 
program which assembles the machine code 
for the monitor. It is not necessary, of course, 
to type in the comments and the preceding 
backslash. 

Before running the program you must 
decide where you want the machine code to be 
assembled. Two of the most useful locations 
are below Page or above Himcm. The version 
given here takes the first option and locates the 
monitor at 3600 — E10 in hex. To prevent it 

overwriting the assembly program, you need 
to move the start of the Basic program area. 
Once you have saved the program as listed, 
type in: 

PAGE = &1500 
NEW 
LOAD "MONITOR" 
RUN 

You can now enter the monitor with 
CALL &E10 

I f you prefer to store the 
monitor above Himem in Mode 
7, set P% in line 30 to &6000 
and type 

HIMEM = &5FFF 
LOAD "MONITOR" 
RUN 
CALL 86000 

After the assembly program has 
been run the machine code can be saved 
as follows: 
"SAVE "MQN1" E10 1500 or "SAVE "MON1" 
6000 6700 
and loaded with 

•LOAD "MON1" 
Once in the monitor the screen should show 

0000 FF 255 ? 
hex hex and decimal prompt 
address values 

How to command 
The monitor accepts the following com-

mands: pressing the space bar increases the 
current address by one, and Return decreases 
it by one. 

Entering two hex digits alters the value of 

the current 
address; and 
a ful l stop followed by four 
hexadecimal digits changes the current 
address. Entering the letter G displays an 
eight-by-eight block of data and addresses; 
entering R runs machine code from the 
current address; Z returns to Basic; and P 
enters the disassembler with the option of 
printer output. Press the space bar to continue 
disassembly and Return to leave it. 

M moves a block of machine code. It expects 
three addresses in the form of four hex digits 
each — the Start and End address of the block 
to be moved, and the Start of the new block. 

10REM MONITOR by fi.W. H a r r i s 
20FORM-iTO2 
30P5i"S.£l0 REM s e t b u r address o f code 
4 0 d a t a i - P * + 9 3 3 ' d a t a 2 - P'<*1110' d a t a 3 - P K + 1 2 6 3 
30«ess"P*+1426 XY»es* 'FX* 1633 ' e nes s-P5!+1670 
6©di t«4«p;c+ i6?3 s P t a b •P5:*1743 REM s e t base addresses o f d a t a 
78C0PT8 
ee o f b » t e v a l u e . a s used by s c r e e n , e t c 

\ b i n a r y I s a c t u a l b a t e v a l u e 
100 s msb I s b i t s 1 - 7 l * b I s b i t s 0 - 3 
H P s fl,X,Y,P r e f e r t o 6382 r e g i s t e r s 
1 2 0 . s t a r t IDA #0 
130STA t.801 STfl t -81'STfl 8.82 v i n i t i a l i z e v a r i a b l e s , s e t c u r r e n t 
140LDfl # 1 0 C S T f l 8.93 \ address <Cfl> t o 8.0080 
ISOLDS #10 'STR S.8A 
ICCLDfl t i l 2 
170JSR fcFFEE \ c l e a r s c r e e n 
1 8 0 . f f JSR n e u l l n \ r e e n t r y f o r most r o u t l n e s , C R , L F 
1 9 0 . v 8 JSR t O t a l P r i n t \ P r i n t Cfl and v a l u e I n hex and dec ima l 
2 8 0 . * JSR S.FFE0 V Set ASCI I v a l u e o f key Press 
21 scrip HS.2E 
220BEO addr \ i f change CA 
230C«P #32 
2408EO n e x t s i f "sPace" increment CR 
2 r o c r p #13 
2685JEQ buck \ i f " r e t u r n " decrement Cfl 
270CrP #8.3R 
288BNE 1 
290RTS s i f " 2 - r e t u r n t o BASIC 
3 0 0 . 1 CUP #447 
3108NE in 
328 JW» b lock \ i f "G" d i s p l a y b lock o f hey v a l u e s 
330. n Cnp #632 
3408NE n 

330JP1P C 8.0060) s i f "R" r u n machine code f rom Cfl 
360 . n CJ1P#8.4[> 
378BNE 
380JMP move \ i f "M* «ov» b lock o f d a t a t o new address 
398. 4 1 CMP #8.30 
408BNE 42 
418JMP d i s s \ i f "P" 9 o t o d i s a s s e m b l e r 
42B .q2 CflP #1,33 
438BNE O 
440JMP subr \ i f "S" 9 o t o s u b r o u t i n e s e t - u P 
4 3 3 . o JSR check V i f none o f above .check hev key p ress 
468CPX #0 '8EO a \ i f n o t 9 e t new key Press 
478JSR uPPer \ i f hex c o n v e r t t o msb 
490J3R 9 e t \ 9 e t second hex key Press 
490JSR lower \ Conver t t o I s b , combine w i t h msb i n A 
308L.DY #0 
3188TR <8.80 >, V s change v a l u e i n Cfl 
328JMP v8 \ t o r e e n t r y 
3 3 8 . a d d r s r o u t i n e t o change Cft 
340LDY #2 
3 3 0 . a * JSR k e y s i n s <5e» and d i s p l a y 2 key Presses f o r h ! 9 h 
368STR 8.007F, Y \ b y t e . a n d 2 f o r low and s t o r e as CO 
378PEY 
S80BNE a * 
390BEQ f f 
6 0 8 . n e x t s r o u t i n e t o i n c - e w e n t Cfl by 1 
610IMC t 8 0 
628BNE f f 
638 IMC 1.81 \ i n c . hi9+1 b y t e uhen low t F F 8.00 
64BJMP f f 
638DEC 8.88 
668LDR 8.90 
670CMP #8.FF 
680BNE <"f 
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After the first two 
addresses have been enteredT" 
the monitor prints a greater-than 
symbol as a prompt charactcr. Entering S 
allows a subroutine, starting at the current 
address, to be tested — so long as it ends in 
RTS. It requires the A,X and Y registers to be 
set and provides the option of setting the 

(continued on page 94) 

S90DEC 1 8 ! \ dee. hl®h b y t e uhen low 108 " I F F 
700JTP f f 
7 1 0 . 9 e t \ O e t * hex key Press 
720JSR 1FFE0 
730JS"! check \ 1 hex 
74BCPX •<? 
750BEO Set V I f n o t hex 9 e t a n o t h e r 
769RTS \ I F hex r e t u r n , u t l t i t i n B 
770 .uPPer \ w i t h " l o u e r " c o n v e r t * hex t o b i n a r y 
Teacn? # i 3 R 
7908CC cc 
e w s e c »7 V s u b t r a c t 7 i f 1B-1F 
e i 0 . c c SEC'SBC • 1 3 0 s. S u b t r a c t 130 0 - 9 * n d I B - 1 F 
823BSL. B'BSL fi BSL B'BSL. B \ r o t a t e t o nsb 
830STB 102 \ and save 
B40RTS 
0 5 0 . l o u e r 
seecrtp #13B 
870PCC bb 
000SBC 
B90.bb SEC SBC •8.30 s c o n v e r t hex t o l * b 
980CLCBDC 1 8 2 \ add t o msb. r e t u r n w i t h v a l u e i n B . 
9 I0RTS 
9 2 0 . b l o c k s d i s p l a y 8x3 b lock o f hex 
930LD* #B 
940STB 182 
930LDY #8 
9 6 0 . e d L5X »8 
970STX 103 
980JSR n e u l l n 
990JSR addrPr w i t h address a t s t a r t o f each l i n e 

i O 0 0 . b c LDB ( T W ) . v 
1010JSR P r i n t 
1828LDY #2 

I030JSR sPace 
1040 INC •v I n c . CB 
1050BNE ab 
I 060 IHC LS I 
1070. *t> DEC 183 
10000NF be 
1093DEC I P ? 
I !009ME ed 
1I10JMP f f 
1120 .nova \ r o u t i n e t o novt b l o c k o f d a t a 
1130LDY • 6 
1140JSR n e « l i n 
1 JSR k e y s i n V Get 12 key Presses s t o r e as s t a r t and 
1160STB 1 0 0 0 2 , Y \ end addresses o f b l o c k , and s t a r t o f 
1170DEY V new b lock 
1180BEO de 
1190CPV 04 
I200BNC e f 
1210LDB 
1220JSP 8.FFEE \ PronPt w i t h 
1 2 3 0 . e f CPY #2 
12408NE 9h 
1250LDB • 1 3 E 
1260JSR 1FFEE \ Prompt w i t h ">" 
1 2 7 0 J W 9h \ XXXX,YYYY>Z222 d i s p l a y e d 
12B0.de JSR escape N OK t o Proceed^ 
1290INC 8.95 
1300BNE t v 
1310INC I K X I n c . end o f b l o c k , e l s e l a s t b y t e missed 
1 3 2 0 . t y LOB 183 1 STB 100 
1330LDB 104 1 STB 101 S. s t a r t o f ne" b lock » neu CB 
134COEX \ X • I on e x i t o f JSR esc»B» 
1 3 5 0 . t d UPB < 1 8 7 . X > \ do n>ov/e 
1360STR < I B 3 . X > 
13701NC (.83 
I330PNE kn 
13901 NC 484 
1400. km INC t 8 7 
14J0BNE h i 
1420INC 108 
1 4 3 0 . h i LDR S.97 
1440CMP t 8 5 
14-0BNE t d 
I 4 6 0 L W 108 
147PCHP 8.06 
14PPPNE t d 
1490JHP f f 
1 5 0 8 . a d d r P r \ P r i n t CB I n hex 
1510LDB t 8 1 
!520JSP P r i n t 
1538L08 tOTi 
1340JSP P r i n t • 

1530LDY • 2 « 
1560JSR »paee•RTS s + 2 * P # c e s 
1570.check N ? i s ' v a l u e I n B hex 
1590LOX 40 
1590CMP #130 
1600BCC e 
16I8CMP W13B S i e ASCI I 0 - 9 
16208CC f 
1638CMP #141 
1G40BCC e 
1630CMP #147 \ l e P S C I I B -F 
16608CS e 
1 6 7 0 . r LDX • ! s I f y e s , X - 1 , I f no, X - 0 
1 6 8 0 . e RTS 
1 6 9 0 . t o t a l P r i n t s P r i n t s -
17001. DP • 13 
I716JSP tFFEE \ CR 
1720JSR a d d r f r \ on 
1730LOB < 180 >, Y 
! 740JSR p r i n t \ hex v a l u e i n CB 
J750LDY • 4 
1760JSR sPaee s 4 spaces 
1770LDB < 100 >,Y 
1708JSR dee \ d e c i n a l v a l u e i n Cfl 
1790LDY • 4 
1B00JSR sP ace 
l e i C L o n • 1 3 F 
I820JSR 1PFEE \ "?" Pror.Pt 
1930RTS 
1 8 4 0 . P r i n t \ P r i n t b i n a r y v a l u e I n B a * hex 
1830TBX s save v a l u e I n X 
1960HW • 1F0 \ mask msb 
1870LSR B LSR B'LSR B LSR BV r o t a t e t o I s b 
l e e e j s p P r o o t N p r i n t 
1B90TXB N r e s t o r e v a l u e 
19OTBNC • I F »ask tsb 
1910JSR P r o u t \ P r i n t 
1920PTS 
1 9 3 0 . P r o u t \ c o n v e r t s b i n a r y i n B 
1940CP1P • I B 
1950BCC z 
1960CLC BDC #7 
1 9 7 0 . x BOC «138 V t o hex 
1980JSR 1FFEE V and P r i n t s 
1990RTS 
2 0 0 0 . s P a c e \ P r i n t s sPaces 
2O10LDR • 3 2 
2 0 2 0 . x JSR 1FFEE 
2030DEY <1 number i n Y on e n t r y 
20409VE X 
2B50RTS 
2060 . dec \ P r i n t s b i n a r y i n B as dec ima l 
2070LDX • 2 STX 10C s f 1 *0 f o r "0" or l e a d m t b lank P r i n t e d 
2 0 8 0 . k x LOY #130 
2 0 9 0 . k y CHP 1 8 9 . x \ count number o f 1 0 0 * s and 1 0 ' t 
2100SCC kz 
2110INY 
2120SBC 109 , y. s SOB or 10 s u b t r a c t e d f rom B, count I n Y 
2130BCS kv 
2 1 4 0 . k z CPY #130 
2130BNE ku 
2160CPX 10C \ P r i n t "0" or b l i n k 
2170BNE ku \ I f none 
21B0LDY • 3 2 
2190DEC t e c 
2 2 8 0 . k u PUB \ e l s e save r e m a i n d e r 
2210TYB 
2220JSR 1FFEE V and P r i n t count 

(listing continued on page 93) 

* 16 YOUR COMPUTER. MARCH 1983 



NEW SPECTRUM AND 
ZX81 SOFTWARE 

"WINGED AVENGER" 
Fast and lunous SPECTRUM version has SOUND and USER GRAPHICS 7 LEVELS. 
3 WAVES. MOTHER SHIP. HIGH SCORE. RE-FUELLING. RAPIO FIRE, SMART 
BOMBS and LASER SHIELD. PCW "ONE OF THE BEST SINCLAIR GAMES YET 
Only £4.50 All SPECTRUM + 16KZX81. 

"SPECTRUM SCRAMBLE" 
MORE M/CODE ARCADE ACTION. "SO GOOO THE REVIEWERS DIDN'T REACH-
THE FINAL STAGE' (NOT BAD EHII). NO LESS THAN 8 DIRECTIONAL KEYS lor a 
SMOOTH MOVE FuH ARCADE feature* including. LASERS. BOMBS. INSTANT 
RESPONSE. CONTINUOUS SCORING, ROCKETS, SOUND. FUEL DUMPS, RED 
METEORS, DEFENDER CRAFT and HIGH SCORE. Be«*/« CONDITION REO With 
this one you MOVE, FIRE and BOMB AT THE SAME TIME RELEASE PRICE Of 
£4 95 16K Of 48K SPECTRUM 

"DO NOT PASS GO-
NOW THE 48K SPECTRUM VERSION IS READY 

A COMPLETE SIMULATION ot the BEST SELLING BOARD GAME, you know PARK 
LANE and ad thai Up to Six PLAYERS can compel* with me MICRO doing all ma 
WORK. Acis as DICE THROWER. BOARD. RENT COLLECTOR. UMPIRE. BANK. 
RULE BOOK. ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by 
Gary Kennedy (thanks mate) GAME SAVE with winner so Isf report COMPLETE with 
INSTRUCTION BOOKLET The ULTIMATE in FAMILY GAMES Don't MONOPOLISE 
YOUR MICRO AMAZE all your friends and I amity (C«n you see your GRANNY on a 
MICRO?) ONLY £6 95 16K ZX81 VERSION ALSO £6.95. 

'BASE INVADERS" 
THE ONLY ARCADE GA«E e v t r t r o u O r SHOULD HAVE The SCREENS ihe 
same. THE INVADERS are the same. BUT you get a SHIELD and a CHOICE ol 
THREE SPEEDS, (O.K., FAST or INCREDIBLE). GOOO SOUND, a HARD GAME, 
and GREAT GRAPHICS. COMPLETE your software collection for just £4 50. 16K and 
48K SPECTRUM only 

"AUDIO SONICS" 
WINNER ol WIZZ KID B2. For the SPECTRUM A S writes sound effects for your own 
programs 26 PRE SELECTED SOUND EFFECTS include TELEPHONE. POLICE 
SIREN. FROG. SPACE EFFECTS and OUTBOARD MOTOR GO into MODIFY and 
you are presented with a display ol SLIDER CONTROLS to adjust PITCH. RISE, FALL. 
BRISKNESS. DECEL, ACCELL. TONE. REPEAT RATE. STUTTER and DELAY 
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Call "THE 
SOUNO ONE' and 8 program hoo wiM appear that « leady tor insertion mo your own 
programs. Hours ol EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. We 
are proud lo oHer the al £4 99. 16K or 48K SPECTRUM, 

"SPECTRUM RENUMBER DELETE" 
All MCODE RENUMBERS ALL NOT PART. "YOU WON T BUY A BETTER-
RENUMBER PROGRAM FOR THE SPECTRUM' JUST 800 BYTES At £4 95. ALSO 
ZX8I VERSION 

"HIGH NOON" 
When YOU VE SAVED Ihe GALAXY, SCRAMBLED or whatever else you do on your 
MICRO, whal about a GUNFlGHT' play the SPECTRUM or YOUR PALS. THREE 
LEVELS FULL FEATURES. CACTI. COFFINS. WAGONS. RAPID or SINGLE 
SHOTS SUPERB GRAPHICS. GOOO SOUNO including DEATH MARCH. ESCAP 
ISM on TAPE (or JUST £4.50. 

"DISPLAY" 
Taxes over when BIN and the DEMO tape left off How would you l *e 273 different user 
defined GRAPHICS on a 18K SPECTRUM or a GRAND 336 tor a 48K. All ol these can 
be displayed on the screen at the SAME TIME. UDGs are stored as PAGES and any 
TWO PAGES may be exchanged in memory FILES can be LOAOED FROM or 
SAVED TO TAPE LOAD into any page location. TURN a UDG V* turn, Vtr turn. FLIP a 
SHAPE over, REVERSE a SHAPE. EXPAND V* of a CHARACTER into a tu« 
character. UP DOWN. LEFT or RIGHT by one PIXEL. 5 SHAPE FILES are included on 
TAPE INCLUOING a 64 CHARACTERS per LINE DISPLAY COMPLETE with DEMO 
PROGRAM and INSTRUCTIONS JUST RELEASED at £7.00. 48K Of 16K SPEC-
TRUM only 

"TRaceON" 
BASED on a FILM (GUESS WHICH) TRaceON is a REAL TIME ADVENTURE tor 
those ol you who can't handle ARCADE GAMES Your TASK is to COMPLETE a 
TRILOGY ol GAMES successfully A poor PERFORMANCE wcl result in a RESTART 
as may CHEATING MASTER ihe DISKS and YOU get to nde a LIGHT BIKE and then 
RUN the CORRIDORS of DEATH to reach the MASTER CONTROL. REALLY GOOD 
FRUSTRATING FUN 48K SPECTRUM £4.50 06K coming soon.) 

"MATCALC" 
For BUSINESS and PROFESSIONAL use Ideal lor WHAT IF snualkxis. CASH FLOW 
FOREC STS and analysing RELATED figures 64 character display option FORMU-
LA may be MATHEMATICAL or LOGICAL MENU o1 FUNCTIONS SAVE and LOAD 
DATA to TAPE FULL instructions included LITERALLY HUNDREDS of USES BOTH 
48K and l&K SPECTRUM PROGRAMS on ONE TAPE JUST £7 00. EXCELLENT 
VALVE 

"PROGRAMMERS DREAM" 
A SPECTRUM TOOLKIT. Position independent and jusl 1450 BYTES. FacibUas 
RENUMBER lines or blocks any increment <y start BLOCK OR LINE MOVE including1 

a RENUMBER into place if required BLOCK OR LINE ERASE. CHANGE SELECTED 
STRINGS INAMES OR CONTENTS) DUMP variable names and values (usable m a 
loop) DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE INSTANT and 
CLEAN JUST £6 95 with expfccil instructions. 

WORK FORCE 
140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND 

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

c JE 0 0 3 3 
L J « SPECIALISTS 

microcomputers 
VA T included where applicable 

QUALITY DISK DRIVES 
Single drive 40 track single sided 1 x 100k £200.00 
Dual drive 40 track single sided 2 x 100k £350.00 
Dual drive 40 track double sided 2 x 200k £546.25 
Dual drive 80 track doub'e sided 2 x 400k £799.25 

All drives are cased with own PSU foi reliability, 
and include connecting cables and utilities disk. 

Delivery £4.00. 

SOFTWARE FOR THE BBC MICRO 
MISSILE CONTROL the first implementation on the 

BBC Micro of the popular arcade game. (32K) £9 00 
MAZE MAN an authentic version of the popular 

arcade game. (32K) £6.00 
BALLOONS a highly original game that soon becomes 

compulsive playing. (32K) £6.00 
DISASSEMBLER the memory dump routine includes 

a scrolling back in memory facility. (16K) . . £5.00 
MISSILE CONTROL, MAZE MAN & BALLOONS 

use the Keyboarc or Joysticks for control 

30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book contains program listings, with explanations & 
tips on using the BBC Micro 

GAMES UTILITIES GRAPHICS it MUSIC 
Most programs w ll run on Model's A & B 

Edited by C.J. Evans, various Authors. 
A pair of cassettes with all the programs is available. 

BOOK £5.00 
BOK & CASSETTE SET £9.00 

LEADS 
The BBC Micro comes without a cassette lead 
7Pin Din to 2 x3.5mm Ef 1 x 2.5mmmini)acks £4.00 
7Pin Din to 5Pin Din & 2.5mm minijack £4.00 
7Pin Din to 7Pin Din £4.00 
7Pin Dm PLUGS Two for £0.65 
6Pin Din PLUGS (for RGB socket) Two for £0.65 
5Pm Din PLUGS (360' for RS232) Two for £0.68 

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 Rug 

(i.o. BSC Micro to Rediffusion TVRM) £2.20 

PRINTER CABLES 
BBC to 36 way Centronics Type connector £17 .50 • 
BBC to 25 way 0 Type (For use with RS232) £9.50 
BBC to 40 way edge connector (Centronics 739) £20.00 
TORCH to 36 way Centronics Type connector £20.00 

BLANK C30 COMPUTER CASSETTES 
Ten for £4.50 

15 Way O Type Plug with Cover £2.75 
Computer graphics design pads 100 sheets £4.00 

BBC UPGRADE KITS 
RAM UPGRADE 1100ns! £23.00 
KIT A Printer & I/O Port £9.50 
KIT B Analogue Port £8.00 
KIT C Serial I /O & RGB £10.00 
KIT D Expansion Bus/Tube £7.50 
Full Upgrade kit £58.00 

AH components full specification 

STAR DP8480 PRINTER 
FROM £250.00 INC VAT 

80 CPS : 80/96/132 COLS 
BID1RECTINAL LOGIC SEEKING 

TRACTOR WITH FRICTION FEED 
CENTRONICS £217.39 £32.61 VAT £250.00 
RS232 £235,00+ £35.25 VAT-£270.25 

High Res Graphics opticxi to allow BBC Screen dumps 
£15.00/£20.00 

(24HR SECURICOR DELIVERY FOR PRINTERS £8.001 

VAT included where applicable 
Send SAE for full Price Lis; of our large range of accessories. 

POSTAGE Add 50p per order or as stated 

C.J.E. 
f T l i r r n r n m n i i t o r e 0 E P L 1YC>' 25 HENRY AVE, RUSTINGTON. I I I I L I ULUHl^JLI kick a w. SUSSEX BN16 ZPA 109062) 6647 
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(listing continued from page 91) 
3230PLR * r * 
2240DEX 
2230BNE kx 
2260RDC • 1 3 0 
2270JSR I F F E E 
22B0rrs 
2290. 
2300LDR r *e»S- l>Y 
2310JSR 1FFEE 
2320DEY1 DEX 
23308NE » e s s a 9 e 
2340RTS 
2 3 3 0 . Y o r N 
2360JSR 1FFE0 
2370CMP 
2390BE3 4 3 
2 3 9 0 C W »(-*£ 
24003NE YorN 
2410LDX R0•RTS 
2 4 2 0 . 1 3 LDX • I ' R T S 
2 4 3 0 . n e w l l n 
24 40JSR 1 F F E 7 - J S * I F F E 7 ' R T S 
2 4 ? 0 . k e y s l n 

ilnder 

s uhen unit* l e f t convert t® hex and Print 

v Print* "messa9e" 
v Y hold* st»rtln» Point In "»i»asa9e data" 
\ X holds len9th 

\ 9ets either "Y" <ye»> 
v or "N" <no> key Press 

s i f noi x- e, i f y t i x- l 

\ doe* 2 CR'LF 
^ 9ets and display* 2 hex key Presses 

2460JSR 9 e t 
2470JSR tFFEE 
2490JSR u p p e r 
2490JSR 
230®JSR 1FFEE 
2310JSR l o w e r V c o n v e r t * t o b l n « r » < I n P on e x i t 
7320RTS 
2 3 3 0 . d i s s \ d l * * » » » M b l e r - » t « r t » « t CR 
2340JSR n e ' j l I n 
2330LDY • 101 
2360LDX • 13 
2370JSR n t i f i O t s ? o u t p u t t o P r i n t e r 
2380JSR YorN 
2390BEQ <14 
2600LDY • 198 
2S10LDX » 7 s I f ne» l n l t l c l l z e P r l n t e r 
2620JSR M f l t O t V v * l u e * 9 i v e n f o r M l c r o l l n e 9 0 
2 6 3 0 . 1 4 LOP # ! 1 4 \ c o u n t e r f o r l i n e * o f o u t p u t 
2*40?Tf i 4 0 3 
2 6 5 0 . 1 3 JSP I F F E 7 
2660LOY • 0 

o e t v * l u e I n Cfl 2S70LOR ( t e c >J Y \ o e t v * l u e I n Cfl 
2680LDX • t 9 7 
2 6 9 0 . 1 6 CMP d » t « 3 X V checv i f opcode 
2700BEQ 1 7 \ I f l * / b r * n c h 
2710PEX 
2720PNE <16 V i f n o t -
27 30 JSR »dt ) rPr s P r i n t Cfl 
2740L0A < 8.80 ) , Y 
2730JSP P r i n t ^ »nd c o n t e n t * 
2760LDY • 10 
2770JSR s P i c e \ I P * P « c e » 
2780LPY • 191 
2790LDX • 1 0 
280BJSR V MOT OPCODE «ne»*«9e 

2 0 1 0 . 1 9 IMC t 8 P 
2820BNE 1 8 
2830 INC t8l \ I n c r e m e n t Cfl 
2B4PI.18 PEC 8.83 
2850BNE f 5 V r e P e * t t i l l r e i u l r e d ru r toer o f l i n e * 
2 e < 0 . u l JSR t F F E 0 V 9 e t fee* P r e * * 
2P70CMP • t 2 0 
28P0BEQ 44 N i f - t P i c e " c o n t l r i u e d l * * * » « e h b l « 

2890CMP M.8P 
2800BHE U l \ i f " r e t u r n " e x i t t o M o n i t o r 
2910LDY • 2 0 ? 
2920LDX • 5 
2930JSP n f i t t f r s 
2940 ."MP f f 
2 9 3 0 . 1 7 LDfl d « t » 2 \ i f v e t u e i s opcode . X 1* P o i n t e r t « 
2960STR t B 4 \ 9 e t P o i n t e r t o " n * n e " i n n e » * * « e d * t 4 
2970LDA d « t a l - X \ 9 e t P o i n t e r t o " » d d r e » * t a p e " d * t * 
zseesrn t.65 
2990TBX \ u * e t h l * P o i n t e r 
?000uon d a t » 4 . X X t o 9 e t number o f b v t e * f r o m 
?e*9STf l V " i d d r e * * t y p e " d * t * 
3P20JSR j iddrPr \ P r i n t C« 
303CLDR < ( , 8 0 ) , Y 
3040JSR P r i n t \ *r>d c o n t e n t * 
3C30LDX t e c \ r e s t c - e "number o f b v t e s " 
30C0BEQ u2 
3C70 .U3 INC t e e 
3080BNE uA 
3e90INC tei V i n c r e m e n t Cfl 
3 1 0 0 . u 4 LDfl «3Z 
3110JSR tFFEE V P r i n t #P«ce 
3120LDH < t 8 0 > . v 
3130S T f l 4,87. X s «nd P r i n t * n d * t o r e v a l u e i n neu Cfl 
3140STX t.87 
3 ! 3 0 J S R P r i n t 
3 I 6 0 L D X 1 8 7 
3170DEX \ r e p e a t f o r number o f b y t e * 
31809NE w3 
3190LOX 196 
3 2 0 0 . w 2 L.DY * P t J b + 1 , X \ Set number o f * P j c e * f rom t j b l e 
3210JSR xP«ce X and P r i n t t o keep o u t P u t a l i e n e d 
3220LOX • 3 
32301.5 Y e.84 
3240JSR N P r i n t opcode Tvire 
3230LDA • 3 2 
3260JSR S.FFEE X and sPace 
3270LDY e.83 \ a d d r e * * t v P e P o i n t e r 
32B0BEQ \ br i iDch i f " r e l a t i v e " 
3 2 9 0 I N Y \ »kSP "no. o f b y t e * " d a t a 
3 3 0 0 . U 6 LOB d » t » 4 - Y \ 9 e t b v t » f r o w " a d d " e » » t y p e d a t a " 
33108EQ u7 
3320CMP • 1 
3330SEQ u7 \ b r a n c h I f 0 o r t 
3340CMP •8.FE 
3350BNE u8 \ I f "F£" r e t u r n f o r newt opcode 
3360LDX (.83 
33708EO u9 
3380JT1P 4 9 
3 3 9 0 . u 9 JMP 9 0 s Avoiding 1nc. CP I f was "relative" 
3400 . (J? TRX \ i f d a t a 0 o r 1 t h e n P r i n t 
3410LPA 1.08.X V M 9 h o r I o n b y t e o f a d d r e s s f i e l d 
3420JSR P r i n t 

3 4 3 0 I N Y 
3440BNE 
3 4 3 0 . u S JSR 8.FFEE N i f no t 0 . 1 . F E P r i n t A S C I I e l u i v 
3 4 6 0 I N Y 
3470BNE w6 \ n e x t b y t e o f " a d d r e s s t y P e d a t a " 
3 4 0 0 , U S LDfl t-88 \ r e l a t i v e b r * n c h i n 9 sufts 
3490TRX \ b r a n c h v a l u e i n X and fl 
3300 INC 130 
SSIOB'JE e l 
33201NC 1.91 \ i n c r e m e n t Cfl 
3 3 3 0 . e l CLC 
3340ROC tr80 \ add b r a n c h v a l u e t o lo<J b y t e Cfl 
3330STA t 9 9 
3360LOY 1.91 S 9 e t h i 9 h b » t e i n Y 
3370Tyf l V r e s t o r e b r a n c h v a l u e 
3380BPL e 2 S ? b r a n c h * v e o r - v e 
3398BCS e 3 
3608OEY 
3 6 1 0 . e 2 BCC e 3 
3 6 2 0 I N Y V i n c . o r d e c . Y i f o v e r Pa9e boundary 
3 6 3 0 . e 3 STY 1.99 s and s t o r e as new h i 9 h b v t e 
3640LDY • 7 \ r e t u r n t o P r i n t o u t as I f 
3630BNE a b s o l u t e a d d r e * » i n ® 
3 6 6 P . a 2 STX t B S \ s a v e X 
3670J3R k e y * I n S 9 e t and P r i n t 2 key P r e s s e s 
3680LDX e.63 \ r e s t o r e X 
3690STB 1 8 3 . X v save b i n a r y v a l u e f o r Y , X , f l 
37O0OEX 
37I0OEY 
3720BNE 4 1 
3 7 3 0 . s u b r \ s u b r o u t i n e s e t - u P 
3740JSR n e u l I n 
3730LOY • 3 3 
3760LOX • 3 
3 7 7 0 . a 1 LDfl X Y n e i * - l , Y s 9 e t d a t a f o r nessaSe 
3700BEQ a 2 \ b r a n c h I f 0 ( 3 t i m e s > f o r i n P u t 
3790JSR tFFEE V e l s e P r i n t A S C I I e f l u i v 
3900DEY 
38108VC a l 
3820STY 194 \ s e t f i a « t o 8 
3830JSR YorN V " y e s o r no" t o j e t s t a t u s r e l u e s t 
3840BEO a3 
3830JSR newI i n 
3860LPY • 4 
3870STV 184 V i f y e i r e s e t f l a 9 
3 9 8 0 . a 4 LDfl P f i e s s - 1 , Y X P r i n t P -
3890JSR 1FFEE 
3900OE V 

3910BHE a4 
3920JSR k e y s i r i \ key P r e * * I n P u t 
3930STO 1 8 9 \ save b i n a r y 
3 9 4 0 . a 3 LDfl R14C 
3930STH J 7 F \ P u t JMP opcode b e f o r e Cfl 
3960JSR e s c a p e X OK t o P r o c e e d ' 
3970JSR newI i n 
39P0-LOX 188 
3990LPY AE? \ » e t X , Y u i t h s t o r e d v a l u e * 
4000LOP 186 
40I0PHA \ » a v e v a l u e f o r fl 
4020LOA 104 
4P30BECI a3 S i f f | a 9 s e t 
4040LOA 189 V S e t v ^ l g e f o r P 
403P°MP 
4d*0PLP X s e t P v i a s t a c k 
4 0 7 0 . * 3 PLFL \ s e t fl w i t h o u t a f f e c t l n f l s t a t u s P 
4090JSR 1 9 0 7 ^ V do s u b r o u t i n e a t CR 
4090STX 189 
410PSTY 187 
4110STB 1B6 
4120P"® 
4130PLP 
4140STP 189 \ s a v e X , Y , f l , P on r e t u r n 
4130LPV • 3 3 
4 J 60LDX • 3 
4 J 7 0 . a6 LDfl X Y m e » » - l . Y \ P r i n t nes*a9e - b r a n c h i f data « 0 
4 > 309E0 a7 
4190JSR tFFEE 
4200?EY 
4210CPY • I S 
4220BNE a€ 
4230LOY #3 
4 2 4 0 . a 8 LDfl P r t e s * - ! . Y P r i n t "P«" nessa«e 
4230JSR tFFEE 
4260OEY 
4270BNE a 8 
4280LCP 189 
4290JSR P r i n t V P r i n t hex o f P 
4 3 0 0 J « P f f S r e t u r n t o m o n i t o r 
4 3 1 0 . a 7 LDft 1 9 S - X 
4320STX 1 8 3 
4330JSR P r l f l t \ 9 e t and P r i n t X , Y , f l i n t u r n 
4340LDX t e s 
4330DEX 
4360OEY 
4370BNE a6 
4 3 8 0 . e » c a P e V OK t o P r o c e e d r o u t i n e 
4390JSR n e w l i n 
4400LDY • 2 1 0 LDX » 7 
4 4 ! 0 JSR messa9e V P r i n t mess*9e 
4420JSR YorN \ O f t yes o r no r e s p o n s e 
4430BNE v4 S I f no r e t u r n t o m o n i t o r 
4440»VP PLfl \ c o r r e c t i n g s t a c k f o r 1 subroutine 
4430 Jt*> f f 
4 4 6 0 . v 4 RTS \ i f y e s . P r o c e e d 
44703 'NEXT M 
4480 
4490 
4500 

REM 
REM STATEMENTS 
REM c j i tK- "address type" data 

datal- Pointer to d»ta4 
REM data2« Pointer to M t i i l H data 
REM data3" o^eo^e starch table 

•F 
•••cm»<0>+" «f< -•CMR»<e>*" -Y 

4510 
4320 
4330»Pmes»"" 
4540 
4330*XYi»ess" "TR'Y sutatS teS 

"+CHH»<0>4" 
4360 
4370T1ESS»» "DNflCOflL3Wfl»BLPBIMBOEBENBCVB9VeCCRSC9T IBYPCXPCPMCOLCILCC 

LCVLCWJMDWDCEDYNICNIXNI PMJff3JWPO<t>LYPLR3trOI WWOWPHLFPWFLP 
R0RL0R9TRITRCW 

4590nESS»«'MS59»+-XTSYTSflTSCESIE3OE9XATflXTYATRYTXST9XT T W Y RCTNIRP 

4590FORJ^TOI2 READS (listing continued on next page) 
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(continued from page 91) 
status register. On return from the subroutine 
it displays the contents of the registers. This is 
very useful in exploring * F X and other 
operating system calls. 

The program listing is well annotated which 
should make it relatively easy to follow for 
those who want to understand exactly how it 
functions. One improvement they could try is 
to insert a routine into the disassembler to 
print out the ASCII characters for each 
bytes. 

T o put the monitor through its paces, you 
might like to try the following procedures. 
Enter the monitor with Call &E10 and then 
change the current address to &E10 by 
pressing the full stop key and typing 0E10. 

Viewing versions 
Remember that the monitor only accepts 

four-figure hexadecimal entries. I f you now 
press P you wi l l see the same disassembled 
version of the monitor that you keyed in 
earlier. 

Press M and then enter 0EI0, 1500 and 
4000. This wi l l copy the monitor to &4000 
and i f you press R it wi l l call itself. 

Finally you could try the facility for testing a 
subroutine by calling OSASCI. This is the 
operating system routine which writes a 
character from the Accumulator to the screen. 

First change the current address to &FFE3 
and press S. Set the X and Y registers to zero 
and the A register to 72, the ASCII code in 
hex for lower-case R. When run OSASCI wi l l 
print a'lower-case letter R to the screen in front 
of a display of the contents of the X register. 

Ilisting continued from previous page) 
4 8 W I i e 8 S » * n E 5 S » + C H l W < 3 > • NEXT 
4 6 1 K > * T R 2 , 3 0 , 1 , 6 6 , 1 , 2 7 , 1 , 6 9 , 1 , 2 7 , 1 , 3 
4 6 2 W t E B 9 * « t * 5 S « + M ? N . ' Y KO" 
4 6 3 C * P i M * " n E 3 S » 
4 6 4 6 
4690FOR M - 1 T 0 3 ' REROSX 
4 6 6 0 * ? t a b ? J J i - S * » H t X T 
4 6 7 0 D R T R I 0 , 7 , 4 
4 6 6 6 
4 6 9 W O R J X - 0 T O 6 8 ' READS* 
4 7 6 6 d * t * 4 ? j > : " 3 > : NEXT 
4 7 I 0 D R T R 1 , 1 , 1 2 3 , 8,26, 0 ,8 ,FE , 2 , 8 . 2 6 , 0 , 1 , 8<FE , 2 , ( , 2 6 , 0 , 1 , 8<2C, 8,98, 8.FE, 2 , 8 , 2 6 , 0 , 1 , fc2C,199 

, 1 F E , 1 , 1 . 2 6 , 0 , S.FE, I - 8,26, 0 , 1 2 C , 8,98 
4720DRTRI .FE, 1 , 8 , 2 6 , 0 , & 2 C , 1 9 9 , 8 . F E , 1 , 1 . 2 8 , 1 2 6 , 0 , 4 2 9 , 8 . 2 C , 4 5 9 , 8.FE, 1 , 8 , 2 8 , 8 . 2 6 , 0 , 8 , 2 0 - 8 . 9 8 

, 8,29, t r t , 2 , 8 , 2 8 , 8 . 2 6 , 0 , 1 , 8 , 2 9 , 1 F E , 0 , 8 , 4 1 , 1 F £ , 0 , & F E 
4 7 3 0 
4 7 4 0 F O K J i : - l T O 1 9 ! ' REROS* 
4 7 9 0 d l t * l ? J X - S X • NEXT 
4 7 6 0 P R T R 6 7 , 4 9 , 2 9 , 2 9 , 6 7 , 1 , 6 4 , 6 , 6 , 0 , 4 1 , 2 9 , 2 9 , 6 7 , 1 8 , 1 1 , 1 1 , 6 , 4 9 , 2 3 , 2 9 , 2 9 , 6 7 , 1 , 6 4 , 6 , 

6 / 6 / 4 1 i 2 9 f 23* 1 1 / 1 1 
4 7 7 0 O A T R 6 7 , 4 9 , 2 9 , 2 9 , 6 7 , 1 , 6 4 , 6 , 6 , 6 , 0 , 4 1 , 2 9 , 2 9 , 6 7 , 1 8 , 1 1 , 1 1 , 6 7 , 4 9 , 2 9 , 2 9 , 6 7 , 1 , 6 4 , 9 7 

, 6 , 6 , 0 , 4 1 , 2 9 . 2 9 , 6 7 , 1 8 , 1 1 , 1 1 , 4 9 , 2 9 , 2 9 , 2 9 , 6 7 , 6 7 , 6 , 6 , 6 , 8 . 4 1 , 2 9 , 2 9 , 3 9 , 6 7 , 1 8 , 6 7 , 1 1 
4 7 8 0 O A T R ! , 4 9 , 1 , 2 9 , 2 9 , 2 9 , 6 7 , 1 , 6 7 , 6 , 6 , 6 . 0 , 4 1 , 2 9 , 2 9 , 3 9 , 6 7 , 1 8 , 6 7 , 1 1 , 1 ! , 1 8 , 1 , 4 9 , 2 9 , 2 

9 , 2 9 . , 6 7 , 1 , 6 7 , 6 , 6 , 6 • 0 , 4 1 , 2 9 . 2 9 , 6 7 , 1 8 , 1 1 , 1 1 , 1 , 4 9 , 2 9 , 2 9 , 2 9 , 6 7 , 1 , 6 7 , 6 , 6 , 6 , 0 , 4 1 , 2 9 , 2 9 
, 6 7 , 1 8 , 1 1 , 1 1 

4 7 9 0 
4 8 0 0 F O R J X - 1 T O 1 9 1 RERDS5i 
4 8 1 0 d * t « 2 ? J X - S X ' NEXT 
4 8 2 0 O H T R 1 2 , 1 0 9 , 1 0 9 , 9 , 1 1 4 , 1 0 9 , 9 , 1 0 9 , 9 , 1 9 , 1 0 9 , 1 0 9 , 9 , 9 7 , 1 0 9 , 1 8 9 , 9 , 8 7 , 3 , 3 9 , 3 , 1 2 3 , 1 1 

7 , 3 , 1 2 3 , 3 9 , 3 , 1 2 3 , 1 8 , 3 , 3 , 1 2 3 , 1 4 4 , 3 , 3 
4 8 3 8 0 R T H 1 2 3 , 1 2 9 , 6 3 , 6 3 , 9 9 , 1 8 8 , 6 3 , 9 9 , 8 4 , 6 3 , 9 9 , 2 7 , 6 3 , 6 3 , 9 9 , 9 4 , 6 3 , 6 3 , 9 9 , 1 2 6 , 6 , 6 , 1 2 8 

, 1 1 1 , 6 , 1 2 0 , 8 4 , 6 , 1 2 0 , 3 0 , 6 , 6 , 1 2 0 , 1 4 7 , 6 , 6 , 1 2 0 
4 8 4 0 O R T R 1 4 1 , 1 3 8 , 1 4 1 , 1 3 9 , 6 6 , 1 9 6 , 1 3 8 , 1 4 1 , 1 3 9 , 3 3 , 1 4 1 , 1 3 8 , 1 4 1 , 1 3 9 , 1 6 2 , 1 4 1 , 1 6 8 . 1 4 1 , 9 

6 , 9 0 , 9 3 , 9 6 , 9 0 , 9 3 , 1 9 9 , 9 0 , 1 9 3 , 9 6 , 9 0 , 9 3 , 3 6 , 9 0 , 9 6 , 9 0 , 9 3 , 6 8 , 9 0 , 1 6 9 , 9 6 . 9 0 , 9 3 
4 8 9 0 P R T R 4 2 , 4 8 , 4 2 , 4 8 , 7 2 , 7 9 , 4 8 , 6 9 , 4 2 , 4 8 , 7 2 , 2 4 , 4 8 , 4 8 , 7 2 , 9 1 , 4 8 , 4 8 , 7 2 , 4 9 , 1 3 2 , 4 " ,

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

4 8 6 0 
4870FNRJ5I-LTO191 'REROSX 
4880DI.T*3? • NEXT 
4890DRTR0, 1 , 9 , 6 , 8 , 9 - 8.R, 8 ,0 ,8 .E , 8 -10, S.1 1 , 8 , 1 9 , 18 , 8,19, M 0 , 8 , I E , 1.20, 8,21, 8,24, 8 . 2 9 , 4 2 

6 , 8 , 2 8 , 8 , 2 9 , 8.2R, 8,20, 8.20, 8.2E - 8,38, 8 , 3 1 , 1 , 3 9 , 8 . 3 6 , 8 , 3 8 , 6 , 3 9 , 8,30, 8.3E 
4 9 0 0 D R T R 1 4 0 , 8 -41,8-49, ¥.46, 8.48, 8 ,49, 8.4A, 8,40, 8,40, 8,4£, 8 ,98, 8.91 , 8 ,99 , 8 ,96 ,8 ,98 , 8,99,8,SD, 8.9E 

, 8,60, 8 .61 ,8 .69 , 8.66, 8 -68 ,8 ,69 , 8<6R, 8.6C, 8,60, 8.6E, 8,78, 8 ,71 ,8 .79 ,8 ,76 , 8.78, 8 ,79,8.70,8.7E 
4 9 1 0 O R T R 1 8 1 , 8 ,84 ,8 .99 ,8 ,86 ,8 .88 ,8 .8R , 8,80, 8.8D, 8, BE, 8 , 9 8 , 8 , 9 1 , 1 9 4 , 8 , 9 9 , 8 , 9 6 , 8 , 9 8 , 8 , 9 9 , , 8,90 

, 8<R8, 8,R1, 8.R2, 8 .04,8, f l9 ,8-R6, 8,A8,8.R9, 3,RR, 8. AO, 8.R0, 8.RE 
4920ORTR8.80, 8 .81 ,8 ,94 , 8,89, 8 ,86 ,8 .88 ,8 .B9, 8.8R, 8,80, 8,80, 8.8E, 8 , 0 0 , 8 , 0 1 , 8 . C 4 , 8 , 0 9 , 8 . 0 6 , 8 , 0 8 , 8 , 0 9 

, I C R , e.CC, 8.CD, 8.CE, 8-00, 8.D 1 , 8 ,D9,8,06, 8,08, 8,09, 8,00, I D E 
4930ORTR8.E0, 8<E1, 8.E4, 1 E 9 , S-E6, S.E8,8<E9, 8.ER, 8.EC, 8.ED, 8,EE.«8<F0. 8<F1,8.F9,8.F6,8,F8,8.F9,8.FD 

, 8.FE 

IJK Software 
A FANTASTIC RANGE OF 

LATEST CASSETTES 
CASSETTE 13 - HYPERDRIVE 
A new. very addictive machine code arcade 
game. Guide your laser tanks around the 
network of passages destroying the drone 
Aliens - but beware, evil OTTO lies in wait! 
Only £5 .95 inc. Model B (or A+32K) 

FOR MODELS A AND B 
ONE: STAR TREK {8x8 Galaxy. Klingons. Phascrs etc.) and 
CANDY FLOSS, the tremendous new game everyone is talking 
about! 
Only £5 .95 inc. 
TWO: HANGMAN. KRYPTOGRAM. DICE, BEETLE, GRAND 
NATIONAL and MUSIC. 
Only £3 .95 inc. 
THREE: MUTANT INVADERS (arcade game) Can you destroy the 
Mutants before they destroy you with their radioactivity. 
BREAKOUT (arcade game) Superb version. 6 skill levels. 1 or 2 
players. 
Only £5 .95 Inc. 
EIGHT: Model A invaders A superb full feature machine code 
teletext colour graphics version of the popular arcade game. 
Only £4 .95 inc. 

FOR MODEL B ONLY (A+32K) 
FOUR: BEEP-8EEB Excellent version of the popular 'Simon" 
game. Very much enjoyed by children, great fun at parties! 
Includes the choice of the number of colours and sounds 
Only £3 .95 For model B (or A+32K) 
FIVE: BEEBMUNCH (arcade game). Our version of the •Pacman" 
game Tremendous version containing multi-ghosts, tempting 
fruits, superpoints. screams etc. 
Only £5 .95 inc. 

CASSETTE 14 - STRATOBOMBER 
Another new highly colourful machine code 
arcade game. Can you keep the enemy fleet 
at bay long enough to destroy the nuclear 
reactor of the rogue Star Ship before it 
destroys your home planet? Superb Graphics. 
Only £6 .95 inc. Model B {or A+32K) 

SIX: SUPER HANGMAN The special feature is the high-
resolution animated man. Marvel at the detail of his clothing and 
witness his impatience! Contains many categories. 
Only £3 .95 inc. 
SEVEN: 3D MAZE. Battle against the clock to escape from the 
maze, with the computer showing your view in 3-D each step you 
take' 
Only E3.95 inc. 
NINE: Contains Model B invaders. A superb full feature adaptation 
of the arcade 'Space invaders* game Play normal game of choose 
from the many options. 
Only £6 .96 inc. 
TEN: WordPro. Cassette based word processor tor Epson or 
Seikosha printers. Features right hand justification, alter, delete, 
insert etc., etc. Complete with manual 
Only £9.95 inc. 
ELEVEN: ATLANTIS. The superb fast action underwater arcade 
game. This game features all the usual Atlantis/Scramble features 
- guide your submarine Nautilus along the undersea landscape to 
reach your ultimate goat - Atlantis. 
Only £6 .95 inc. 
TWELVE: FLAGS. This model B (or A+32K) program uses hires 
colour graphics to display world flags and tests your geography at 
the same time' Have fun while learning. 
Only £3 .95 inc. 

A ? * C 
* l t c r 0 

b * m e s 

CASETTE N INE 
Actual Screen 
Photo 

I J K S o f t w a r e 55 FITZROY ROAD, BISPHAM, BLACKPOOL, LANCASHIRE. 
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w f l i l 

TFIUT&TI 
The sole S INCLAIR agen t fo r 
t he A r a b W o r l d — n o w also 
agen t fo r JUPITER ACE and 

APPLE! 
W e are in te res ted in 

so f twa re , pub l i ca t ions , add-
ons etc. 

Do not miss this opportunity — 
send samples of all you have to: 

P.O. Box 147, Jeddah, 
Saudi Arabia, Te): 6604212, 
Telex 402 276 Autoram S.J., 

I 
* We are working to develop an ARABIC computer - j 

anyone interested please contact us. 
1 asssEar*'- • • -i^Kp:?:. 

1 

THE TOMB OF M 

DRACULA! a 
k X 

D I D H O R R O R ADVENTURE GAME I 
Occupying over 13'/? K of memory, a superb 3D graphics 
adventure game for the ZX81 wi th 16K RAM, for only 
£3.95! Enter Dracula's tomb at 30 minutes to sunset 
. . . wander through the tomb's pre mapped 300 vaults 
in search of the fabled Vampire's Treasure . . . pick up 
valuable silver stakes and use them to defend yourself 
against the lurking horrors . . . ghouls, zombies, pits of 
primaeval slime . . . See them all on the ZX81's plan of 
the tomb . . . when it will let you! Take a chance on a 
Mystery Vault . . . if your dare! And all the time the 
minutes are ticking by to sunset . . . when Dracula rises 
from his coffin and comes after you! Each of the 
infinite levels of the tomb has its own 300 vaults . . . go 
?s deep as you like, the Prince of Darkness will seek you 
out in his blood-lust! WARNING: people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight! Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever you choose. 

Price of only £3.95 includes ready-to-load cassette with 
library case and inlay, full instructions, postage and 
packing. Order today! Money refunded if not delighted! 
Send cash, P.O. or cheque to: 
STOP PRESS 
Colour, Sound version now available for 48K Spectrum 
£4.95 inc. P&P. 
MOVIEDROME VIDEO (DEPT. YC8) 
19 Leighton Avenue, Pinner, HA5 3BW. 

SIHCLAIR OWNERS 
READ THIS FROM 
You've probably heard about MACHINE CODED 
PROGRAMS and thought "so what! How can they help me?" 

Well now you can find out and taste the very real 
difference by purchasing our latest MACHINE CODED 
application program. This emulates features of the most 
modern professional computers (12 years writing machine 
coded programs for IBM, ICL. UNIVAC and Sinclair means 
we know what we're talking about). 

Just read the specification and you'll see what we mean. 

ADDRESS MANAGER..... 
Works on the 16K and 48K Spectrum, in 48K it will store, file, 
select and retrieve over 400 full addresses (over 1500 
individual names); Dynamic Memory Management and 
compression techniques makes all this possible and there's a 
lot more: 
• FULL SCREEN INPUT and EDITING — see it as a 

page as It happens with insert, delete and TAB 
Commands. 

• MULTIPLE INDEXING — 3 way user-defined index 
enables you to define, catalogue, select and print entries as 
needed, (essential for the more sophisticated applications.) 

• INSTANT RESPONSE — yes, this program is very very 
fast. 

• SUPER FRIENDLY — crash-proof, extremely easy to 
use and efficient in a way that BASIC can never be. 

M A N Y USES 
• AT HOME — [stonng addresses, printing out Xmas Card 

lists etc.) 
• AT WORK — for mail-order work, internal telephone 

directory, somng customers into types, areas, size . . . you 
choose. 

• CLUBS — pnntout members list, sort different categories 
etc 

This program contains over 3000 MACHINE CODE 
instructions, yet uses little valuable memory space . . . a very 
powerful recommendation. 
OR IF YOU WANT TO WRJTE YOUR OWN 

MACHINE CODE PROGRAM 

MACHINE CODE TEST TOOL 
The ultimate professional tutor and de-bug program, we 
wrote this to help us write our own programs. 
• TEST and display machine code instructions as they're 

written. 
• IDEAL for both the novice and the expert. 
• FULLY documented with a 32 page tutorial 
• HEX:DECfMAL conversion as standard. 
• CHARACTER GENERATOR — of unbelievable 

qualitylll supplied free with the Spectrum version. 
Available for the I6K ZX8I and 16/43K Spectrum, if 

you're looking to write machine code this is THE program, 
we know we use it ourselves. 

MACHINE CODE.. IT MAKES 
AU THE DIFFEREHCE..... 
Post order so Oxford Computer Put>W'«xj Ltd. P.O. Box 9 9 . Oxford. 

Please rush m e ADDRESS MANAGER at £ 8 . 9 5 each • Spectrum onfy 

MACHINE C O D E TEST T O O L at 1 9 . 9 5 each. 
Tick DOX for edtton required O z x 8 l D Spectrum 
SerxJ c f w j u e . p o a a l order or ACCESS ,\'o. to a Dove address O r telephone order 
With ACCESS No. to j073S| 8 8 8 8 6 6 (Ansapnone available] YC3 

NAME 

ADORE SS 

POSTCODE 

ACCESS Card No.: 

* 16 YOUR COMPUTER. M A R C H 1983 



CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 

• CAMBRIDGE LEARNING 

CSC 
SUPERKIT 

MftutrtttM 
MtrtiEtatrawKit 

• IffUlfc V ht"",> 

GSC 
SUPERKIT 

£19.90 
Learn the wonders of 
d i g i t a l e l e c t r o n i c s ! 

This p r a c t i c a l ki t for 
b e g i n n e r s comes complete 
with an i n s t r u c t i o n 
m a n u a l , components , and 

EXP300 b r e a d b o a r d to teach you a l l the b a s i c s of 
d i g i t a l e l e c t r o n i c s . The c o u r s e needs no s o l d e r i n g 
iron; the on ly e x t r a you need to buy i s a 4»V 
b a t t e r y . 
Using the same board you can cons truc t l i t e r a l l y 
m i l l i o n s of d i f f e r e n t c i r c u i t s . 
The course t e a c h e s boo lean l o g i c , g a t i n g , R-S and 
J-K f l i p f l o p s , sh i f t r e g i s t e r s , r i p p l e c o u n t e r s , and 
h a l f - a d d e r s . 
It i s supported by our theory c o u r s e s 

DIGITAL COMPUTER LOGIC 
& ELECTRONICS £6.00 

which c o v e r s : b a s i c computer l o g i c ; l o g i c a l c i r c u i t 
e l ements ; the d e s i g n of c i r c u i t s to c a r r y out 
l o g i c a l f u n c t i o n s ; f l i p f l o p s and r e g i s t e r s ; and 

DIGITAL COMPUTER 
DESIGN £8.50 

Our l a t e s t , most up to d a t e c o u r s e on the d e s i g n of 
d i g i t a l computers , both from the i r i n d i v i d u a l l o g i c 
e l ements and from i n t e g r a t e d c i r c u i t s . You are 
f i r s t shown the way in which s imple log ic c i r c u i t s 
o p e r a t e and then , through a s e r i e s of e x e r c i s e s , 
a r r i v e at a d e s i g n for a work ing mach ine . 

SPECIAL OFFER! Ml o r d e r s rece ived before 25th 
December wi l l be sent by 1st C l a s s post at no 
e x t r a c h a r g e . 
GUARANTEE No r isk to you . I f you a r e riot comple te ly 
s a t i s f i e d , your money w i l l be r e f u n d e d upon r e i u r n of 
the item tn good c o n d i t i o n w i t h i n 28 d a y s of r e c c i p l . 

CAMBRIDGE LEARNING L I M I T E D . UNIT 82 R1VERMILL S I T E , 
m i t H O S T , ST IVES, CAMBS, PE17 4BR. ENGLAND. 
TELEPHONE: ST IVES <0480) 674^6. VAT No 313026022 

All prices include worldwide postage (airmail is extra -
please ask for prepayment invoice) . Giro A/c No 2789159. 
Please allow 28 days for delivery in UK. 

.SUPERK 1T(S> «» £ 1 9 . 9 0 

. D I G I T A L COMPUTER DESIGN(S) £ 8 . 5 0 

. D I G I T A L COMPUTER LOGIC AND ELECTRONICS * £ 6 . 0 0 

l enclose a *cheque/PO [>jyjbk- to Cambridge Learning Lid 
for t ('delete where .i ppl K ,ib)c ) 
Please chargc my: 
•Access / American Express / H,ircljycitrd / Diners Club 

Kurotard / Visa / Mjitcrclurgc / Truitcanl 
Expiry Date Credu Cjtd Ho 

Sign J t u -

Telephone orders from card holders dctfjued on 0i80 b744t> 
Ovi-rii-.i-> <usto,nrfs l inilutl ing Kiiel r-liould si-ild J bank i!r»(! 
iti sterling druwri on a Loniloii bjnk. Ol i|uorr credit card 
tuimber. 

N.iiric. . .. 

AUtlre*.;,. 

GSCUnilSl 

(.'•mlirnlgi' learning Limned. UNIT 82 Kiverroill Mi f , KKKKPOST. 
St lvi->. Ilunringijon. I.units. PE17 4«K. Knglrtm). (Hegtslcred 

| in Engirt hd No 1328762). YC3 J 

CAMEL PRODUCTS 
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 8-12K but can be moved to 12-16K. Comprehensive 
notes + examples. £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 of f the ZX81 when 
running. Resides in 16-32K. Can 
be used like an ordinary 16K 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 16K Rampack with link options to disable 0-8-16K. Plus a 28 
pin HP ROM socket for 2716/2721/2764 and even the latest 27128 
from Intel. Fast/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 ZX8I. But WOW! Look at the'price 

£17.35 
NEW PROMER-8I 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 
priccd at £19.95 
NEW BLOPROM-81 NEW 
A highly sophisticated Eprom programmer for the 25XX, 27XX 
single supply families. Yes, even the 27128 from Intel. Check, 
Read, Program + Verify all or pari of Eprom. 
So immensely user friendly you'll hardly need ihe 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 ZX81, Several inbuilt 
safety features. On-board Vpp generation. 28 pin Z IF socket. 
Cabled connector and extender plug. ABS case. Note: Can provide 
up to 36 inputs or 40 outputs as an I /O £79.95 

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, 1, 0.25A 

£44.95 
PSS Standard printer stands for 
OKI. Epson etc. 15" x 12" x4 .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 

f f 
UK, VAT extra. No VAT on exports P + P UK, Free 
Europe + 5% — Overseas + 10%. 

Tnyi UK & Worldwide dealerships available. 
Cxnbridoe Mcroe/ecmna lid. One Mm Rd. Csmbudoe. C$4 WYI ki (0223) 314814 
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You can always tell a good 
assembler by its range of pseudo-
op codes. Chris Melville looks at 
the BBC's resident assembler. 

ASSEMBLER 
IN MORE ADVANCED assemblers we expect to 
see a wide range of pseudo-ops that could be 
used in our programs at assembly time. Figure 
1 gives examples. 

One should remember that all pseudo-ops 
arc merely instructions to the assembler and in 
no way affect the machine code produced 
when it is eventually run. 

The BBC assembler is part and parcel of the 
BBC Basic interpreter. As such it has access to 
the expression evaluator used in BBC Basic 
which means that almost any sensible 
expression that is valid in BBC Basic, 
providing it has a numerical result can be used 
inside an assembly language program. This in 
turn means that a lot o f the funcations and 
variables available in Basic can be used, 
including your own as defined by Def Fn, as 
long as the results they produce arc 
compatible with where they are used. For 
example, all o f the following would assemble 
as the same thing: 
LDA# SIN(RAD(90))* 30 + 5 
LDA# 35 
LDA# &23 
LDA# ASC"# " 
LDA# A% 
# has the ASCII value 35, A% has previously 
been assigned as 35 and ampersand indicates 
hexadecimal value in BBC Basic. 

Any expression resulting in a floating point 
result wi l l merely be truncated to the next 
lowest integer. 

The Basic interpreter is suspended and the 
assembler brought in at any time by using the 
Basic statcmeni [. Similarly the assembler 
returns control immediately to the interpreter 
on encountering ]. Upon leaving the assembler, 
executing some Basic and then returning 
again to assembler, all assembly pointers 
such as the location pointer remain 
unchanged. This facility allows Basic and 
assembly language to be freely mixed and we 
wi l l shortly see that mixing the odd Basic 
statement with the assembly language can 
provide a simple way of implementing all o f 
the properties/pseudo-ops given in figure 1. 

It is important to remember that when the 
assembler is called by ( ,al l that happens is the 
conversion of the mnemonics into absolute 
binary machine code which is sequentially 
stored. The routines wi l l not actually be 
executed unti l you call them using the Basic 
statements Call and Usr, This is shown simply 
in figure 2. 

The D im statement in BBC Basic wi l l look 
for a continuous block of free memory, the 
amount depending on its argument, and 
return the address of the start of this block into 
a variable. To reserve a block o f 200 bytes and 
assign the starting address to the variable 
start% use D im start% 199. 

This should be used, before entering the 

assembler, to bag some memory space for your 
assembled program unless you want it to be 
placed at some particular address onwards, 
which is fine i f you are not bothered about it 
working across the Tube. So i f your program 
is n bytes long — or less — then you need: 

DIM space% n : P% = space% 
This form of the Dim statement is not to be 
confused wi th D im space%(n) which would 
declare an integer array called space%,n 
elements long. 

The BBC assembler supports the use of 
labels in assembly language programs and 
these are handled as i f they were Basic 
variables. Therefore they must start with a 
letter and not a reserved word. When labels 
are first defined they must be preceded with a 
full stop, and finish with RTS. When they are 
referred to, the full stop can be omitted, and 
needless to say they should not be multiply 
defined. 

Since the assembler starts of f at the 
beginning of an assembly language program 
and proceeds sequentially through i t , 
problems arise when program segments 
include instructions referring to a label ahead 
before it is defined to the assembler. 

This problem is overcome by making the 
assembler pass through the program twice, 
firstly taking note o f all the labels and their 
values, which are stored in the Basic variable 
space in R A M and performing crude assembly 
of the mnemonics, translating the op-code and 
addressing mode, but nor the address unless it 
is known, and substituting in any addresses it 
failed to find first time. I f the assembly listing 
were examined in between these two passes, it 
would be seen that any instructions where 

forward reference occurred would have their 
address fields pointing to themselves. This 
two-pass process does not occur automatically 
on the BBC computer. It is necessary to force 
it to happen by enclosing the whole assembly 
language section in a For-To-Next loop which 
wi l l be done twice. O f course this is 
unnecessary when there are no forward 
references in the program. 

The choice of value of control variable in the 
loop is determined by what you want the 
assembler to output and how you want it to 
react to the presence of errors- caused by 
forward referencing. This is explained now as 
we deal with the BBC assembler's only 
pseudo-op, OPT. 

The usual state of affairs is that wc require 
different assembler output on each pass o f the 
assembler, and the most common occurs like 
this. On Pass 1, assembler errors are sup-
pressed so that the process is not interrupted 
should forward references be present. There 
wi l l be no assembly listing since the process 
wi l l not be complete. On Pass 2, assembler 
errors are given — there are no unresolved for-
ward references for this pass so wc wish to be 
informed i f any real errors are present. 

We either see no listing at all or a full 
assembly listing of locations, hex code, 
mnemonics and labels. 

We control this by using the " O P T n " 
pseudo-op straight after the opening square 
bracket. The possibilities are OPT 0 for error 
supression and no listing, OPT 1 for error 
supression and a listing, OPT 2 for error 
reporting and no listing OPT 3 for error 
reporting and a listing. This is incorporated 
into the For-Ncxt loop of the last section. 
For pass% = a To b step b-a 
I opt pass% 

1 
Next pass% 

The "a " is the OPT value required in the 
first pass and b is the one for the second. 
Normally, a = 0, b = 2 or 3. The OPT pseudo-
op obviously generates no machine code of its 
own. 

The resident integer variable P% is the 
location pointer for the BBC assembler, that 

(continued on next page) 

ADC add with carry INY inc. y 
AND logical and JMP jump 
ASL arthmetic shift left JSR call subroutine 
BBC branch if carry clear LDA load accumulator 
BCS branch if carry set LDX load x 
BEQ branch if equal LDY load y 
BIT test bit LSR logical shift right 
BMI branch if minus NOP no-operation 
BNE b. not equal ORA logical or 
BPL b. if plus PHA push accumulator 
BRK break PHP push processor status 
BVC b. overflow clear PLA pull into accumulator 
BVS b. b. overflow set PLP pull processor status 
CLC clear carry ROL rotate left 
CLD clear decimal mode ROR rotate right 
CLI clear interrupt disable RTI return from interrupt 
CLV clear overflow RTS return from subroutine 
CMP compare to SBC subtract with carry 

accumulator SEC set carry 
CPX compare to x SED set decimal 
CPY compare to y SEI set interrupt disable 
DEC decrement memory STA store accumulator 
DEX decrement x STX store x 
DEY decrement y STY store y 
EOR exclusive or TAX transfer a to x 
INC increment memory TAY transfer a to y 
INX inc. x TSX transfer sp to x 

Table 1. The 6502 instruction set. 
TXA transfer x to a 
TXS transfer x to sp 
TYA transfer y to acc 
The 6502 registers: 

accumulator (A) 8 bits 
x,y index registers (x,y) 8 bits 
processor status register nvbdizc 
8 bits 
program counter 16 bits 
stack pointer 8 bits 

6502 addressing modes 
Name 
Immediate 
Zero page 
Absolute 
Accumulator 
Relative 
Indirect 
Implied 
Zero page x 
Absolute x 
Pre-indexed direct 
Post indexed direct 
Zero page with y 
index 

Example 
LDX #23 
LDY &32 
JMP &FFF3 
ASL A 
BEQ &23E3 
LDA {(*2345) 
PHA 
STA 55,x 
JMP EtFFOO.x 
LDA (9.x) 
LDA (34),y 
STA 22, y 
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(continued from previous page) 
is, it always holds the value of the address 
where the next encountered assembly 
instruction wil l be assembled to. Thus i f we 
wanted a particular program to be assembled 
starting at location &A00 wc would put, 
immediately after the For-To loop start; 
P% = &A00. 

Alternatively, with the memory allocating 
system as previously described; 

DIM space% PROGRAMSIZE 
P% = space% 

I f one wants to leave a few spare bytes in 
memory in the middle of the machine code 
program, say for workspace or constant 
storage, then another alternative to the D im 
method described earlier would be to leave the 
assembler and increment P% by the number 
of bytes you want. You could also use the byte 
indirection operators to initialise this memory, 
e.g., ?P%=. Then record the starting address 
of for example spare bytes, room = P% before 
you increment P%. Re-enter assembler and 
continue, using instructions such as L D A 
room to access your bytes. Issue I 
Basic/assembler does not allow the assembly of 
numerical constants straight into memory. 
T o place constants in memory one should 
therefore use one of the methods already 
described. Issue I I Basic/assembler does have 
the necessarv pseudo-ops. These are EQUB, 
EQUW, EQUS and EQUD. 

These all take a single argument and put its 
value into the assembly code. 

.message EQUS "hello" 

Diagram summarising assembly process 

would store at ASCII code of " h " at message, 
" e " at message + 1 and so on. 

Unfortunately, there is no easy way that 
macros can be implemented wi th the 
assembler contained in Issue I Basic. 
However, the EQUS pseudo-op present in the 
Issue I I Basic assembler can be used along 
with the Def Fn statement to implement 
macros of sorts. 

A subroutine call to location &FFF4 in the 
operating system is known as an OSByte call. 
This call uses the processors X,Y,Acc registers 
to pass information to the operating system; 
Acc defines the operation to be carried out 
such as clear input buffer or alter flash rate or 
anything else that can be done as an FX call. 
X,Y contain the parameters. We could set up a 
macro which would take these three quantities 
as parameters, load them into the respective 
processor registers and call the OSByte 
routine. The macro itself would be defined in 
Basic as a function: 
DEF FNOSBYTE (A.X.YI 
IF A>127 THEN [ OPT pass% : LDY # Y] 
[OPT pass%: LDX # X : LDA# A: JSR &FFF4 :] 

(dummy null string result) 
Only OSByte calls with numbers over 12 
need a Y parameter. Then, when writ ing an 
assembly program i f wc wanted to do an 
OSByte call we would do the following: 
EQUS FNOSBYTE (&87,5,5) reads the 

character at text (5,5) 
EQUE FNOSBYTE (2,1,0) gets characters 

from RS423 
Whenever the assembler encounters the 

Figure 2. 
Calling routines. 

10 PRINT "hello" 
20 PRINT "now 
entering assembler" 

30 DIM P% 100 
40 enter assembler 
50 .start PHA:TAX: 
CMP* &33 (more 
arbitrary assembly 
language) 

100 RTS: 
110 PRINT "back in 

Basic" 
120 CALL start 

above syntax the result wi l l be the normal 
OSByte code sequence inserted into the 
assembly process, no string is actually inserted 
anywhere as the EQUS is fed with a null 
string by the function FNOSBytc which also 
manages to do a little assembling before it 
gives this null result. 

The ability to freely alternate between Basic 
and assembler makes conditional assembly a 
simple problem to solve. First leave Basic, use 
the control structures of Basic to examine the 
cond i t i on — use I f -Then -E lse , On-
Goto/Gosub, and assemble the appropriate 
sections of code upon the result. I f you want 
the assembler to choose between keyboard or 
joystick input in pseudo-Basic: 
assemble ...... I ; IF joystickconnected 
THEN PROCassemblejoystickcode ELSE 
PROCassemblekeycode I : assembler 
The two given procedures do exactly what 
they say. 

Repeated assembly is easy to achieve 
because of the easy interaction between the 
assembler and the Basic interpreter proper. 
There are two kinds of loops into which we 
can put the assembly language that we want 
copying. 

Deterministic loops continue copying out 
the instructions unti l some condition is 
satisfied. Wc would use a repcat-until loop in 
the Basic part: 
assemble] : REPEAT 

t : (insert whatever is to be repeated here. 
it may involve the control variable, and 
there should be an OPT to control 
assembler output.) : I 
There could be some Basic instructions 
here which would effect the loep control 
condition. 
UNTIL condition 
{: OPT pass% :......assemble. 

Non-deterministic loops repeat the assembly 
mnemonics a fixed number of times. For this 
we would use a For-To loop: 
...(assembler)I : FOR 1% - startno. TOfinishno. 

I : OPT pass% : assembly 
instructions, could involve the control 
variable (% if required. .......:] 
NEXT 1% 
i : OPT pass% : (back to assembler) 

w n m b l y 

language 
program 

USER 
ERROR SEMI-
REPORT LISTING 

FULL 
ERROR ASSEMBLY 

REPORT LISTING 

5 
INTERMEDIATE CODE 

P A S S 1 

SYMBOL 
T A B U 

3 P A S S 2 

• mutt b4 forctd In BBC 

it>Ml It wrer 
and not 

" • r ror t disabled" 

abort if arror 

BASIC 

EXECUTABLE 
MACHINE 

CODE PROGRAM 

Figure 1. Properties and pseudo-operating 
instructions. 
• The ability to reserve blocks of memory 
space for data, or even the program itself. 
• The allowing of symbolic labels and a 
multi-pass system, usually two occasionally 
three. This includes the automatic calculation 
of relative jumps. 
• The ability to reference the location pointer, 
a pointer to the next byte that wi l l store 
machine code produced by the assembler, so. 
that it is possible to use relative jumps in 
programs. For instance: 

JMP . -5 
allows you to jump back to the instruction five 
bytes further back in memory. The full point 
indicates the value of the location pointer. 
The location in memory where the next 
instruction is to be assembled can be specified 
by a statement such as: 

-3200 
• User output — an assembly listing should 
be given, in both hex and mnemonics, errors 
should be reported and — preferably — there 
should be a symbol table output. 

• The assembler should be able to assemble 
numerical constants, or the result of a 
numerical expression, directly into memory, 
as well as mnemonics. For example: 

label 32 
label + 1 19-5 

should result in the constant 32 stored in the 
location given by label, and 14 stored in 
label+1 
• It should also be able to evaluate simple 
numerical expressions elsewhere, so that 

LDA# 7*2-2/2 
would assemble as 

LDA# 13 
• There should be a facility for the creation 
and use of macros. A macro is a set of 
instructions that docs a particular job, similar 
to a subroutine in that respect, and given a 
specific name. Then, whenever the assembler 
comes across that name in a program it 
substitutes it with the set of instructions to 
which the name refers. Some assemblers allow 
macros to use parameter-passing also. 
• Conditional assembly — this facility allows 
the assembler to choose one of several 

program segments to assemble depending on 
the result o f some specified test which is 
specified by the programmer and carried out 
at assembly time. 
• Repeated assembly — i f a group of assembly 
language instructions arc listed over and over 
in a program then it would be handy i f it was 
necessary to write them only once and tell the 
assembler how many times to repeat them in a 
row. This is repeated assembly, for example: 
REPEAT 10 , _ A . LDA somevalue 
END REPEAT ®TA somewhere 
This might tell the assembler to write out the 
two instructions 10 times in a row and then 
assemble them. In some cases it might be 
possible for the values somevalue and 
somewhere to change each time the instruction 
pair is copied. Also, it may be possible for the 
number of copics to depend upon some 
condition rather than a fixed number, the 
difference between a For-To loop and a 
Repeat-Until loop in Basic illustrates this. 
• The assembler should recognise all 6502 
mnemonics and addressing modes. | 
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DOWNSWAY 
ELECTRONICS (UK) LTD. 7 / 

MEMORIES 
FOR THE 

ZX81 

The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply, or 
adding any extra load to the internal 5v regulator. Trade in 
your old 16KRAM Pack(any make, any age,any condition) 
for £12.50 against a Downsway 64K Memory to bring the 
price down to only £47.45 plus p&p. Without trade-in, it 
costs just £59.95 plus p & p — still incredible value! 
If you only want 16 K of memory for your ZX81, the 
Downsway 16K RAM Pack offers the same benefits of high 
quality and low price at only £24.95 plus p&p. 
Both memories measure only 2V% x x 1 in. and are 
supplied with a foam cushion strip to provide added 
mechanical stability. 
* Reviewed in ZX Computing Aug/Sept 1982 and Popular 
Computing Weekly 22/7/82. 

MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 

N E W ! 32K RAM FOR SPECTRUM 

A full 48Kof memory for the 16K Spectrum — simple D.i.Y. 
installation by just undoing 5 screws and plugging in! 
For Issue One machines (with light grey keys) — a RAM 
board of advanced design, using "state-of-the-art" technology 
— only £42.50 plus p&p. 
For Issue Two machines (with dark grey keys) — a simple 
plug-in kit of I.C.s which fit straight in to the sockets 
already provided'.only £32.50 plus p&p. 
Both come with fully detailed, illustrated instructions. 

Naturally Downsway add-on memories are fully tested and guaranteed, 
but should you be dissatisfied for any reason, just return the 
memory within 14 days for a full refund (and your old 16K RAM 
pack, where appropriate). 
Please allow up to 28 days for delivery. 

DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HOUSE, EPSOM ROAD. ASHTEAD, SURREY. 
Pfoase send me: 
Oty. Item Price 

32K RAM Board (Issue 1 Spectrum) £42.50 
32K RAM Kit (Issue 2 Spectrum) £32 SO 
64K Memory for 2X81 at trade-in price £47.46 
64K at normal price £59.95 
16K RAM £24.95 
Post 4 packing 
Total 

Total 

£ 2 . 0 0 
£ 

My cheque/P.OyMoney Order is enclosed 

Please debit my Barciaycard No 

Name: 

Address: 

,0W PRICES NEW LOW PRICES ... NEW LOW PRICES NEW L0< 
EW LOW PRICES NEW LOW PRICES NEW LOW PRICES NEW 

NEW, LOW PRICES NEW LOW PRICES ... NEW LOW PRICES 

AISO AVAILA»l[ At SQOH5TORIS t COM-FUTCR SHOTJ INCLUDING HVFIIR MICHOtHOV 10*00* l MICaOWAMf I IICISTI* Jo GRAPHIC* OM* INCLUOtOIN JPICTHUM VIR1I0N 

LOW PRICES 
ALL PRICES 

FULLY 
INCLUSIVE 

£6.95 -SPECTRUM 
£5.95 -ZX81 

= HARDWAftE ftECtUlRlp 
: Spectrum 48K RAM 2X81 16K RAM 
; To Order send Cheque P O payable to 
; ADDICTIVE GAMES 
: «t Dopt Y C P.O Son 278 
; CONNiBunnow 
: MILTON KEYNES MK14 7NE 
- PlCASl STATl COUPUTtn 

We're tired of telling you 
how good our game is...... 
let our customers teffyou 

Doer Sir. 
I received m copy ot your Footbeti 

Meneger, Spectrum 4&H geme m couple 
ot wmAi ego fett / must Just wrrtf 
end congretulete you on such mn "ed-
d*c bve gome" 

I stsrted on the beginner* tktlf level 
with Ipswich Town tn the fourth Divt 
twn After hovtng ployed n* seetons / 
em now into the first division hevmg 
won the f A. Cup whilst in the second 
division Mil of which ro^A shout nine 
hours of being glued to the screen 

Since reechtng the first division I 
heve inc footed my skill level end em 
now sixth in the teble otter ten seesons 
end ebout 15 hours I 

The reeson I em supnted thet I hove 
ployed this gome more then eny other in 
my librery over the lest two weeks, *s 
becevse I don't reelly like wetchmg 
loot bolt on television / don t even sup-
port m teem The structure of your geme 
it such thet enyone cen pley it 

P A H AC KM AN 
BURY ST tOMUNDS 

ORIGINALS CAN Bt SCfN ON RfQufST 
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ONCE UPON a time when most people sti l l 
thought that a microprocessor was some fancy 
kitchen gadget, breakfast was continually-
disturbed by the rhythmic chant of children 
trying to learn their French vocabulary for 
school that morning. When we acquired a 
ZX-81 we therefore set about using this so that 
our 'snap, crackle and pop' would not be 
disturbed. 

The very l imited memory o f the basic I K 
unit was a severe problem, but wi th care 20 
words — each 12 characters long, in each of 
two languages, could be stored for knowledge 
testing. T w o separate programs needed to be 
used. The Word-loader program dimensions 
three arrays and requests 20 consecutive word 
inputs in each language. These are stored in 
arrays A and B. 

When all words have been entered this 
program must be altered to the Word-testing 
program before Saving on to cassette by 
Goto200. O f course, the ZX-81 saves variables 
wi th the program but, whatever you do, you 
must not Run this program, as this w i l l clear 
the arrays. When the program is reloaded it 
automatically starts, and when all words have 
been tested the program begins again. 

It is essential that C$ is dimensioned — so 
that its length is fixed at 12 charactcrs — the 
same as BS(X), as otherwise it w i l l be 
impossible for it to be equal to BS(N). 

Score is kept as X , which is incremented 
when line 150 is true. T o conserve memory 
only the top two lines of the screen are used to 
displav: 

TEST WORD SCORE 
YOUR TRY ANSWER 

Pause is used instead of a For-Next t iming 
loop and the program entirely fills I K . 

Only 20 words could be included in this 
init ial program, but different versions could be 
made containing different words. For storage 
of more words more memory is essential — 
hence the development o f the Vocab 16K 
program which not only stores 220 words or 
phrases, each 25 characters long, but also 
includes a range of useful options: adding 
words, test ing yoursel f , learning and 
dictionary. One of the most perplexing 
problems was arranging for the facility to swap 
the two languages around, whilst ensuring that 
the arrays did not become garbled. 

T o initialise the program when it 
is first used, Run 8000 which D im^ 
the arrays and sets up the other 
variables, before requesting the 
languages to be used. This was 
not included in the menu to 
avoid disastrous accidents to fil led 
arrays. Do not forget you must 
never Run the program i f you use 
Break to stop it. T o save the program, 
plus variables, at any point Goto 9000. 

The user-friendly menu at line 20 
first prints the selected languages, in 
the order entered, and then the options 
available. 

I f you want to reverse the language 
order you simply input X , which leads 
to the language-swap subroutine at 4000, 
Th is swaps MS and N $ via dummy variables 
KS and LS. At the same time the 
language-swap status variable, T , is 
swapped between 0 and 1 so 

that the swap status is always indicated. I f 
Add-words is selected the screen is cleared at 
line 3000 and the word select subroutine at 
line 6000 called. Th is asks where in the main 
arrays to start and end addition, prompting 
you wi th the current start and end numbers. 
T o delete words simply overwrite them. 

Lines 6010-6040 and 6080-6100 reject 
anything other than numbers. As the numbers 
often exceed nine this has to be done via string 
slicing, and the final strings must therefore be 
converted to simple variables by the Vai 
function — 6050 and 6110. Th is subroutine is 
used by both Add-word and Test routines. On 
return the word display routine is called — 

The 16K ZX-81 language program. 
5 REH UOCAB COPY-RIGHT A t S V SAIN OlOf-32 

REM rtCNU 
t o CLS as PRINT Ht.H»,"VOCflEULflRV" 30 PRINT AT 5 . 0 : - TO TEST VOURS 

ELF INPUT —T AT 7 .O. ' TO CONS JLT DICTIONRRV INPUT "D : AT 
.0. "TO ADD UORD3 INPUT ' "A , AT U , 0 , " T O LEARN INPUT •J.6 PRINT AT 23,C, iX 

•aiKwraaMBiaa^ • in^UT 
i i MEÎ U SELECT ION INPUT OS SC IT THEN GOTO 1000 70 IF QS«j"D" THEN GOTO 200® 80 IF Ot=" f l ' THEN GOTO 3000 90 IF Q$=t"L" THEN GOTO 7000 100 IF OS="X" THEN GOSUB 4.000 110 IF G>S = "X" THEN GOTO 10 ISC GOTO SO REM TEST CLw 1010 PRINT "AAAO-1020 PRINT RT 5 , 0 ; "FOR RflNPOM (JO 

RDS INPUT "••ft ;AT 7,0, 'TOR PAR TICULAR WORDS INPUT " " P 103-3 REM RANDOM OR PARTICULAR : O30 INPUT PS 104.0 IF P*« "P " THEN GOSUB C000 1050 IT P * » " P " THEN ODTD 5PO© A0eo IF P»a"R" THEN GOTO 110© 1070 GOTO 104O 110® PRINT RT -MOU MANf WORD 
1 1 1 0 1123 1130 (N) > 1 14-0 1150 
1 160 i i e « 
117© 117-3 
1 1 8 0 1 190 11-35 1300 l S l O 
1 2 2 0 1399 £000 
2 0 1 0 

ni 2030 
0 
204.0 2050 
2060 3065 
2059 2070 2060 2090 2095 
2 1 0 0 2109 
W 

INPUT US FOR N=1 TO LEN US IF CODE US (N) <26 OR CODE 1JS 
3 7 THEN OOTO 1110 NEXT N LET U=UAL UF PRINT RT 9,20; U REM flflHDOM START LET MiINT <RND*Y)t1 REM URL ID START £LSC H R L U E IF H+U>Y THEN LET H*H^2 IF H+U>Y THEN GOTO 1 1 8 0 IF H <1 THEN LET H = 1 LET XRBH LET v f l . m y - i GOTO SOOO REM DICTIONARY 

CLS PRINT M«,MI, ' I M M A I T T H " ; R T -NPUT UNKNOUN UFLFEFC'LFLT 20, UN U. 

r ^ DS<1>«'X" THEN GOSUB 400 
IF D | ( l ) •••X" THEN GOTO 28O0 IF DS(1>«" " THEN GOTO 10 PRINT RT 7 ,1 ;DS FAST 
REM SEARCH RRRRY FOR N=X TO Y IF T - 0 THEN GOSUB 4100 I F D»«B»(N) THEN GOTO 2130 I F T =0 TH NEXT N REM NO MATCH PRINT RT 10 ,5 ; " I 

HEN GOSUB 4100 

2120 GOTO 214.0 3129 REM MATCH 2130 PHIfn" RT 10 ,1 ; AS<N) 2135 IF T»® THEN GOSUB 4-100 2140 SLOW 214B FOR N - l TO 50 2150 NEXT N 
2170 GOTO £000 3000 CLS 3010 GOSUB 6000 
302© GOSU© 5000 3030 i r T»® THEN GOSUB 410« 3040 RETURN 
34-39 REH LANGUAGE SUAP 4000 LET K|«M» 4010 LET LS=»NS 4020 LET Hi=L£ 4.030 LET NS-=*S 404.0 LET T«F 4050 LET P-E 4»ee LET r - R 4.070 LETT E=T 4080 RETURN 4099 REH ARRAY SUAP A100 LET C111)oR( tN l 4110 LET E$aB«(N) 4120 LET R t ( N ) s £ f 
4130 LET BS (N)bC»(1) 
4 14.0 RETURN 4999 REM WORD DISPLAY 5000 FOR N-XA TO YA 
SO10 IF T«® THEN GOSUB 4100 5020 CLS 3030 PRINT RT S.S;MS 5039 REM TEST BRANCH 1 5040 IF ©*<>"A" THEN GOTO 5060 5050 INPUT BS (N> 5060 PRINT AT 7 , l ; B » ( N l ; AT 1®,S; 
5069 REM TEST BRANCH 2 5070 IF 0 * 0 " A " THEN GOTO 513® 5030 INPUT AS(N> 
5030 PRINT RT 1 2 , 1 ; A * ( N ) 510® FOR H a l TO 5® 5110 NEXT M 5120 LET V-YA 
5125 GOTO 5175 5130 INPUT C»(l) 
514.0 PRINT AT 12, 1; CS <1) ; RT 14. , 1 , A* <N) 
5150 FOR M=1 TO 50 5160 NEXT M 
5169 REM CHECK MATCH 5170 IF" C | ( l ) >R«(N) THEN LET 2 * 2 *1 S173 IF T - 0 THEN GOSUU 410® S1S0 NEXT N 5190 IF ©S«."A" THEN GOTO 10 5199 REM SCORE 
5200 PRINT RT 2 0 , 5 ; "BEHB3 » " ; Z 5210 FOR Mnl TO 70 
5220 NEXT M 5230 LET 2=® 5240 GOTO 10 
S999 REH UORD SELECT 

'•; Y 
5010 INPUT XS S020 FOR N = 1 TO LEN X( 603® IF CODE X t fN ) <2S OR CODE X* (N)>37 THEN GOTO 601® -1-.040 NEXT N 

6OS0 LET XAxUAL X* e-060 PRINT AT 9 , 2 2 ; XA SO70 INPUT XS O0C0 FOR Na l TO LEN X I 6090 I F CODE X f IN ) <28 OR CODE XX CN>>37 THEN OOTO 6070 
6100 NEXT N 
6110 LET YA=UAL XS ^123 PRINT AT 11,S3;VR S130 RETURN 5999 REM LEARN 7O00 CLS LET XXa® 702O FOR N»X TO Y 
7030 LET XX=XX+1 7040 PRINT A S ( N ) , B t « N > , , . 7050 I F XX=7 THEN GOTO 7090 "OfP NEXT N 
-07C INPUT OS 
' oec GOTO 10 "-090 INPUT OS 7 100 LET 
' 110 CLS 71413 NEXT N 7999 REM I N I T I A L I S E 3OO0 DIM AS (220.25) ?.01P DIM BS (22®. 251 f32C DIM C t ( 1 , 2 5 ) 502S DIM D S i25) 
5O30 PRINT RT 5 , 0 ; •FIRST LANGUAG 

7 , 5 ; M l 
9 , 0 , -SECOND LANGUA 

"•340 INPUT M» 305O PRINT AT 3060 PRINT AT SE7" 
?U70 INPUT NS ^oC PS1NT AT 11,S.N* iO90 LET T 5 10C LET fdl ?110 LET P a l 4120 LET C«0 
5 130 LET X =1 3 140 LET Y • 1 5 150 LET Z"0 GOTO 1® 500O 5AVE "UOCAB 1&B 301® GOTO 10 
U1K UORD LOADER PROGRAM 10 DIM RS(20,12) £0 DIH (2®,12) 30 DIM CSC l . iS ) 110 FOR Nm1 TO 20 120 CLS 
13® INPUT RUN) 14.0 PRINT R| (N) ISO INPUT & f (N) ISO PRINT Ql IN) 170 PAUSE lOO IB® NEXT N 

U1K UORD TESTING PROGRAM 
100 LET X=® 
110 FOR N=1 TO 2® 
12® CLS 
130 PRINT AS <N> , 
t i l ^ . S l i a - ? » « A > i > i f ' E ! > B , , H ) 160 PRINT C l l l ) , X ; C H R $ 24,N B S N ) 17® PAUSE 100 180 NEXT N 19® GOTO 1O0_ 30® SRUE "U13 ' 21® GOTO lOO 
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5000. This is also used by both Add and Test 
routines, but with different branches. It cyclcs 
through the arrays from the selected start to 
the selected end — 5000, after checking the 
status — T — of the languages M $ and NS — 
this is done at line 5010. 

I f these have been swapped then the word-
swap subroutine at 4100 is next called. This 
swaps A$(N) and B$(N) via dummy variables. 
The first language is printed and, i f Add was 
selected — Q$ = " A " — an input — BS{N) — is 
requested and printed, followed by the second 
language, and a second input request — 
A$(N). After a delay — 5100 — the word end 
counter, Y, is reset to the new end-word 
number — 5120, and i f the languages have 
been reversed from their original order, then 

1 YOUR 

matching word is printed, otherwise the 
"word not found" message comes up. This 
subroutine is run in Fast mode to speed it up 
but, i f you prefer waiting a little longer to 
watching the screen flash then delete lines 
2065 and 2140. 

This 16K ZX-81 program is obviously more 
useful than the IK version, and any additional 
memory available can be utilised simply by 
changing the Dim statements in lines 8000 
and 8010. 

When a Dragon 32 was purchased and con-
version of the ZX-81 program was considered, 
it was soon apparent that the Dragon had a 
number of distinct advantages in this learning 

EHGUSH 
WELSH 
Dictionary , 
/ n R~\ \NGU4GE 

Keith and Steven Brain's 
ZX-81 and Dragon routines 
help you and your micro 
become multilingual. 
A${N) and BS(N) are swapped back — 5175. 
When all words have been added the program 
returns to the menu. 

I f Test is now selected the choice subroutine 
— 1000 — allows selection of particular or 
random words. I f particular words are 
required, the appropriate Start and End 
number are selected as before — 6000. The 
random option asks the number of words 
required, W, and selects a random start 
position H at line 1170. I f H + W is greater 
than the total number of words currently in 
the array, Y, then H is halved — I I80 — and 
this is repeated — 1190 — until H + W is less 
than Y, when the program passes to the word-
display routine — 5000. Whether random or 
particular words are selected this subroutine 
operates as for adding words, except thai the 
sequence is: Print first language, line 5030; 
Print A$(N); Input C$(l), Print CS(1), print 
A${N), the correct answer, line 5140. I f your 
try was correct the score — Z — is 
incremented — 5170 — and when all words 
have been tested your final score is displayed. 

The I.earn subroutine at line 7000 prints the 
first seven pairs of words and then waits for an 
input. I f there were only seven words or less in 
the file then any input leads back to the menu. 
I f there were more than seven words any input 
displays the next seven pairs of words. 

The final option is the Dictionary, line 
2000, which prints the languages and requests 
input of the unknown word. Languages can be 
swapped by X as before and Newline alone 
returns to the menu. When an unknown word 
is entered, it is compared with the contents of 
the appropriate array. I f a match is found the 

I D R A D C N 3 2 U 

application. The first of these was the ability 
to store data files on cassette separate from the 
program, so that the relatively short master 
program could be used for any number of 
different data files containing different words 
or languages. 

The second difference was in the Basic 
array-handling routines, Whereas in the 
ZX-81, array elements must be of fixed length, 
Microsoft supports variable length array 
elements. In practice, this means that memory 
is saved as space is not wasted on blanks 
completing unused array points. This allowed 
the program to be more flexible and )he length 
of phrases to be up to 255 characters. 

The third point was the ability to control a 
cassette recorder and T V sound with the 
Motor and Audio commands, making in-
clusion of a speech track possible. The fourth 
point was the high-resolution graphics which 
allowed display of non-standard characters 
such as accents. 

Finally, multiple-statement lines make com-
plex programming easier and sound and 
colour can be used to liven up the proceedings. 

The same outline skeleton was used, but 
with certain additions. As the data is loaded 
separately, the program always initialises the 
arrays and other variables and requests the 
languages — line 11000. The menu, line 1030, 
is left via InkeyS, line 1050, rather than Input, 
and the ASC value of Inkey$ is used to sound 
a note to remind you of your choice. Where 
lower-case letters, which are inverse on-screen 
are used, unsightly gaps between words are 
avoided by using BL$, which is set to 
CHR$(128), instead of a space between words. 

A new cassette Load-Save routine is 
included — Line 8000. Selection of Save — 
8010 — requests File-name, Start and End 
positions. The cassette motor is turned on to 
allow you to position the data tape and when 
you are ready a data file is opened and the ' 
languages (MS, NS), swap status (T) and array 
contents saved. Selection of Load also requests 
filename, Start and End positions. These peed 
not be the same as those used when tliese 
words were Saved, but can be offset so that 
words can be moved around the arrays. 
Languages — MS and NS — swap status, T , 
and words are then read in 8030. 

The Audio routines — 9000 — allow Saving 
and Loading of both data and voice, 9030. I f 
Save is selected a data file is opened and loaded 
as before, line 9060. When Saving is complete, 
instructions are given to alter the cassette 
leads at line 9080, Each selected word is now 
displayed — Line 9100 — and. when a tone 
sounds, the recorder is automatically turned 
on and you speak the word. After a short 
delay, the next word is displayed and the 
cycle continues until all selected words 
have been dealt with. In this way, a 
spoken-word file follows immediately 
behind the word data file. When Play is 
selected, the data file is read back — 
line 9120 — and speech playback only, 
or speech and display can then be 
chosen. 

I f the display and speech option is 
chosen, the first language and first 
word arc displayed, and the 

recorder automatically plays the 
first spoken word through the 

T V speaker. 
The program as described so far is excellent 

as long as neither of the languages uses 
accents, but even this difficulty can be solved 
i f the characters are drawn on the hi-res screen 
instead of being printed — see Your Computer, 
February 1983. 

This approach requires addition of 
appropriate character-drawing lines — 31-90 
— and handling routines. The little-used 
upper case # , S, %, and & have been replaced 
by V , * and for French text but any keys can 
be modified in this way. We have stuck labels 
on to the front edge of these keys to show their 
new functions. 

Line 20 checks that a character is valid and, 
i f so, line 30 selects the appropriate Draw 
subroutine. Two different types of the hi-res 
display are needed — 100 — according to 
whether an existing string is to be read or an ' 
Input is to be made. These are indicated as 
M D = 1 and M D = 2. 

I f M D = 2, line 300, a string - RS is 
simply sliced and each character drawn in 
turn. I f an Input is required, life is more 
difficult. Only InkeyS can be used without 
losing the hi-res display. I f the InkeyS 
character is Enter and any character has 
already been loaded, this is read as the same as 
a normal Enter and Input mode is left. I f 
InkeyS is not backspace — left cursor — the 
equivalent character is displayed, and then 
added on to the end of TMS — a temporary 
storage string. 

I f backspace is used, the previous character 
is erased from the screen. Once the handling 

(continued on page 103} 
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QUICKSILVA 
are proud to announce they 

are now marketing 

PIXEL GAMES 
TRADER 

A t r i l o g y o f 16K p r o g r a m m e s t h a t c o m b i n e t o g i v e 
a n e p i c 4 8 K g r a p h i c a d v e n t u r e . A s a g a l a c t i c t r ade r , 
y o u d e a l w i t h s o m e v e r y bizarre c u s t o m e r s i n d e e d . 

W i l l y o u l ive t o t e l l t h e t a l e ? 

S U B S P A C E S T R I K E R 
With your deadly Antimat 
torpedoes, you unleash havoc 
in the Federation spacelanes 
and try to dive back to the 
safety of subspace, fast. 
4- Z O R — Battle of the 
robots. Fight for survival in 
this action-packed strategy 
game. 

S T A R Q U E S T 
With the help of your on-
board computer, you seek 
a habitable planet amidst the 
perils of deep space. 

+ E N C O U N T E R - In this 
adventure, you are snatched 
off the Earth and the space 
invaders play YOU I 

7 \ / O T 
L. / \ QI 

from 
J . K . G R E Y E 
"Without question the finest machine code games available 
today" J.N. R O W L A N D Product Manager for W.H. SMITH 

QAMESTAPE1 for IK 
10 Games incl. ASTEROIDS. UFO, CODE, BOMBER 
GUILLOTINE. KALEIDESCOPE. etc. 
PROBABLY THE BEST VALUE 1k TAPE AVAILABLE. 

-only£M6 
, BOMI 

We've done in Ik, games which some oi our competitors 
require 16k to dot 

QAMESTAPE 2 for 1BK . onty£3J6 
•STARFIGHTER Superb machine code Space Battle. Set 
agairsi e background of twinkling stars, with stunning 
explosions — if you can hit the enemy! 
PYRAMID Can you move tho Pyramid? Make a mistake and 
it will collapse! A Thinkers game. 
ARTIST The ultimate Graphic Designers aid. 8 Directions. 10 
Memories. SAVE. COPY. RUBOUT, CLS, etc. 

QAMESTAPE ] for 16K only £ 4 * 
•CATACOMBS A Multi-Level Graphics Adventure. Each 
level can contain up to 9 Rooms, 8 Passages, 7 Monsters, 
Food, Gold, Traps. Phantoms, an Exit {to the next level), 
and there's an infinite number of levels. 
NOTE. . . . This is NOT one of the necessarily limited text 
Adventures as sold elsewhere. 
"An excellent addictive game which wiff keep you amused 
for hours:. . . . COMPUTER (t VIDEO GAMES. 

QAME8TAPC4for1«K_ 
•3D MONSTER MAZE 

. only £4.96 
The Game to Top All Others. 

Unbelievable Graphics! Can you find your way through the 
Maze? The EXIT u ihere somewhere, but then so it a T.REX. 
and its after YOUI All in 30 (the T.REX will actually run 
towards you in full perspective I), you've never seen anything 
like this before! 

n3D MONSTER MAZE is the best game / have seen tor the 
ZXSI- COMPUTER 6 VIDEO GAMES 

*H / had to choose just one programme to impress an audience with the cape Mi ties of 
the ZXSt. then J.K. Greyes 3D MONSTER MAZE would be the one without doubt' 
. . . . Z X COMPUTING. "Brmant, brBent.br*antl"....POPULAR COMPUTING WEEKL Y 

QAMESTAPE B for 1SK. . only £4.86 
•JO DEFENDER The Ultimate Space Game Super fast 
Machine Code 30 version of the Arcade favourite. You have 
to save your home plenot from the marauding Alien Spacecraft. 
This is all in 30. your viewscreen shows you the view out 
Of your fighters cockpit window. The backdrop moves when 
you turn, or fly up or down (8 flight directions), just as if you 
were really flying it! But then YOU ARE! The Enemy Saucers 
will actually zoom towards you in 3D. and shoot you if you let them I Your display 
includes Score, Shield Strength. Altitude, Proximity, Forward Radar and your vievrtcreen, 
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions, 
Plasma Blasts, your Photon Seams, up to 4 Enemy Saucers and of course its all in 
full 30! 
••Another 3D winner '. SINCLAIR USER 

QAMESTAPE B for 1K . .only £1.96 

•BREAKOUT Super Fast Full Screen Display Garrc. Your 
all time favourite with an addod twist. See how much Money 
you can win and watch the pounds convert to Dollars. All 
in Machine Code for Fast Action with 3 Speeds. 2 Bat Sues 
and three angles of rebound! The best BREAKOUT around 
and at this price you can't go wrong I 

"The best Of its kind" WHICH MICRO A SOFTWARE REVIEW 
V S 

J.K. GREYE SOFTWARE LIMITED has no connection with NEW GENERATION 
SOFTWARE or J.K. GREYE ENTERPRISES which are Ihe businesses of the repectlve 

directors. 

GAMES MARKED * INCL. MACHINE CODE. 
Prices include V A T and U.K. P. & P. 

(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J . K . G R E Y E S O F T W A R E L T D 

Dept Ye, 16 Brendon Close, Oldland Common, Bristol BS15 6QE 
CREDIT CARD SALES: FOR INSTANT 0ESPATCH, BY PHONE ONLY 

TEL: 01-930-9232 (9 am • 7 pm) 

If you prefer to see before buying, our range of QAME8TAPE8 
are slocked by the fotowing stores. 

BUFFER MICROSHOP 
GAMER 
GEORGES 
MICROSTYLE 
MICROWARE 
SCREEN SCENE 
W.H. SMITH 
2EDXTRA 

-
— 

. 374A Stiealham High Rd., London SW16: 
24Gloucester Rd.. Brighton; 
89 Park St.. Bristol, Avon; 

. 29 Belvedere, Lansdown Rd..Bath, Avon; 
131 Melton Rd., Leicester; 

. 144 St. Georges Rd.. Cheltenham, Glos; 

. Over 200 Computer Branches; 

. 5 School Lane, Kinson, Bournemouth, Dorset: 
TRADE & EXPORT ENQUIRIES WELCOME 

PIXEL POWER A graphics workshop packed with useful 
features like Create, Amend, Save, View Sec. 
HARVESTER A cut-throat strategy game for 2 to 4 players. 
BRAINSTORM Can you get our three space explorers across 
a river of nasty goo without blowing tneir minds. 

SUPPLIED ON CASSETTE 
Send o rder to: QUICKSILVA, D E P T SPD, 

92 N O R T H A M R O A D , S O U T H A M P T O N , S 0 2 0PB r Z X - 8 1 G A M E S 
Trader 
Subspace Striker + Zor 
Starquest + Encounter 

V I C 2 0 G A M E S 
Trader 
Subspace Striker + Zor 
Starquest + Encounter 
Pixel Power 
Harvester + Brainstorm 

ZX-81 + 16K R A M 
ZX-81 + I6K R A M 
ZX-81 + 16K R A M 

V I C 2 0 + 
V I C 2 0 + 
V I C 2 0 + 
VIC 20 + 
VIC 20 + 

I6K R A M 
16K R A M 
16K R A M 
I6K R A M 
16K R A M 

£9.95 • 
£3.95 • 
£3.95 • 

£14.95 • 
£7.95 O 
£7.95 • 
£7.95 • 
£7.95 • 

Please send m e the games as t icked. 

Total c h e q u e / P O . enc losed 
Cheque payable to QUICKSILVA 

Name. 

Address.. 
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Icontinued from page 101) 
routines have been set up, those program lines 
which are to display accented words must be 
modified. 

The modifications have the following form: 
Select mode: (if MD = 2 then fill RS); set Screen 
position: GOSUSIOO and repeat. 
Screen position is set by drawing a line o f 

length (zero) at the appropriate point on the 
screen. Addit ion of this accent facility 
considerably enhances the value o f the 
program. 

! 

Vocab 32. 
999 ' INTRODUCTION 
LEEA C IS0PRINTE76 . , -VOCA8 M - ; P R I M T 9 I 9 4 . - A VERSATILE LANGUAGE-LEARNING-. PPINT6 
238. "PROGRAfl FOR THE MWKON-i P.»mTj:*S6 "COPYRIGHT k t S ERA;') 188183" SCREENS. 1 F0RN-1TO233STEP3 SOUNDN.) NCXT 'SCREEN8.0 GOTO 11060 I W 'LANGUAGE SWOP 
1018 SOUNOASC<C.«>,2 X * ^ ' * LI'NI M»«L» ! < * • * * TWF P -E F - P E-T RETURN 
1019 'ARRAY SWAP 1020 CK1MIK) EMG«<(I> A»'>e>-E» B*< II »C*C 1 > RETURN 
1029 ' (CWJ 1030 CLS'PRINT(1*,N* PRINTg*2,-vocib'iliri>- PR1HT®98,"T0 TEST YOURSELF PRESS 'T " PR1NT«168.-T0 CONSULT DICTIONARY PRESS 'b'' PR[NTi228. "TO PCD MOWS PRESS -ft" P RlNTt294,"T0 LEARN PRESS ' L' • PRINT»4e0. "t,0" • EL*. "r«v*t"»«-. EL*. " Wn»j4«*>"-BL*. " 
1848 PRLNTT3S7, -T0 SAVE'LOAD PRESS PR1NT841B, "TO USE AUDIO TAPE PPESS 'U' * 
1049 'HENU SELECTION 1055 C*-IMKEY*: IROI«-T-TMEN200e€LS£IFC»--D-TMEH30e0ELSElFC*-HB"TH£M«WELSEIPO». •LrTHEN700eeLSEIFO*.-S-TMENee00ELSEir̂ *.-U-THEN9OC(JEl.SE:FO*.-'X'THE>«;WjeiSieGOT 01030 ELSE 103® 
1999 'TEST 2000 80UNDASCT <>•:>. 3 CLS2 PRINTttlJ,-t*»t". PRIHTS99-"FOR RflHDOfl HORDS PRESS 'R'" PRINT9161,PARTICULAR KORDS PRESS 'P'". 1CREEN0.1 7009 'RPNOOH OR PARTICULAR 
201B P*»1NXEY». IFP*-"R-THENPRLHT»293. "HOU MANY WOROS' IHPUTW ELSEIPP*-"P*THE 
HGO$UB6EO0 • GOTO3000 ELSE 20 :e 
2019 - R A M » ! START 
2020 H - I N T < R N D ( Y > > * | 2029 'VALID START ELSE HALVE 
2030 lE<H»WI>V TMEH H-H/2 
2 0 4 0 IF< H+W »V THEM 2030ELSEI FH< 1 THEN H«1 
2050 XA-H'YA.M+H-1'CLS3 GOIOSEE? 
2 9 9 9 ' D I C T I O N A R Y 
3000 S0UN0ASC<0*>,3 CLS3'PRINTI1«.N« PftIHT9?4.-di«lort>-»• P»»ITM53. "fW .»L* " HM' JBL*. -»r#n";8L* "*nt»f". RRlNTffie6. • I HALT UNKNOWN UORD" . PRINTS224 . ) . !(*> UTDR 1FD».-" THEN 1630ELSEI FDR" 'X* THENGOSLfi1010 G0T03®09 
3009 ' SEARCH PRRPY 3810 FORN-X TO ¥ lFT-0T>«NGOSUB1020ELSEIFD«»9»';H>THEN3030ELSElFT.0THENGCSUej02e 3020 IFDI.BTC N JTHEN3838ELSE I FT-BTHENGOSl B: 022 
3030 HEXTN 
3039 'NO HATCH 
3040 P R I H T M S 2 . RWC*D"J6L*< - n o t - 16L»1 -found - J >COTO3«0 
3049 'MATCH 
3090 PRINT0332,A*<N>.IFT-8T>«NGOSUei028 3068 FORN«iTOlW0 NEXTCOTO3080 3999 'TOO WORDS 4008 SOU*W8C( O* >. s > CLS« > COS-JE<00E • GOSUSSM® • IFT-OTHEMJOSUB I 020 
4010 RETURN 
4 9 I 9 ' * 0 R 0 DISPLAY 
M M F0RN«XA TO YA CLS' 1 FT»0THEHMSU8 1020 
S 0 M -TEST BRANCH 1 
HIS ARIWTr32,H»j 'lFW<>"A"THEN3820ELS£PRINTa64, •INRUTWCK) 
5020 PSIHTS€*,e*(H)'PRINT«M,N» 
W W ' TEST BRANCH 2 
M M IFO0O-A-THE«048ELSEM!NT»2E8,"I • 1NAUTA0<N> PR1NT1288, A*N>'FORH-1TQ380'N 
IXTPIY .YR'GOTO5030 
M 3 9 "CHECK HATCH 
M 4 « PRlNTt2B8, " J 1 H P U T C * ' P R l N T t 3 B 4 , A * N > J • FCRH-1 *O300 NEXT : F C » - A * N )TMEN 2 « 2 * 
J - M U H 0 1 3 8 , 1 EL9E90UN01-S 
M M lFT«0THENGO3L»IE2E 
M S 9 'SCORE 
M M * X T H . IF9*-*A-THENCOTOI038ELSEPR1NT«490. "icor . . • . Z I FORN-1 T 0 3 « « X T M 2 - 0 
•GOTO 1038 
3999 'WORD SELECT 
M M P R I H T * 3 2 8 , - F I L E ENDS A T ' , Y • IWUT"START WORD NLMBER'JXA INPUT'END WORD HUHBE 
R- I TPI RETURN 
6999 'LEARN 
7 0 M I 0 U H 0 A S C ( » ) , 3 ' C L M XX»0 FORN"X TO Y ' X X . W + t .PRINTASCN), , 8 # < N ) , , , . IFXX-3TH 
EM701KL3ENEXTN > INPUTOS GOTOIBSB 
7 0 1 6 I H P U T M XX»0 CLS HEXTH'GOTO1030 
7999 ' C M S E T T E LOAO'SRVE 
M M S 0 U W A 8 C < 0 0 ) . s-as* • PRINTS* , "C4«»«tt»"ieL»i-r'H»-.M.»>-routln*-J P R I H T « 3 4 , -
TO LOAO UORO F I L E P R E S S ' L ' " ! - P R I H T B 6 S , "TO SAVE WORD F ILE PRESS ' S " , 
S M 9 -LOAO OR 3 « V R 
M t V CF»«IM<EY0 IFCF« . 'L - , THEN8020EL8EIFCF* . -S ' 'TK«NE030£LeE f l 0 t0 
M l * 'LOAO 
SV20 PR1NT1134, M O I D " L PR1NT01M. " F I L E NAB£- , 1NPUTU0 PRIHTJ230, "START UCRO NL^TT 
ER 'J P1UHTT262, "CURRENT STRRT I S '.X, •PRINT&250, • TWUTF® PR1NTJ294. "ENO UO 
TD ) U 9 E R - ) :PRINT»32«,-CURRENT END IS ' i l l < P R ! N T » 1 4 . " ( - I N P U T F E 
0 * 3 0 FLOTORON * PR 1NTR384 , * HHEN TARE READY PRESS ' E N T E R ' " , IHPUTZ* MOTOROFF • INPUT 2« 
• O P E H - I - . 0 - 1 . U * L^RUT•-L , U 0 . M . N * , T ' F O R N . R S TO FE • I F E O * ' - 1 >THENS040ELSEIHPUT«-l . 
A0< N ) , B*< N ) 'NEXTN 
9640 CLOSE«-1 Y.FEPRlNTa439,"fU«"IBL»I-l04d»(J-. .SOUNDS®, 30-Y-FE'GOTO1030 
0949 ' SAVE 
0050 R R I N T I I 3 4 , PRINT4166 , - F I L S NSME*, . INPUTI/* PR1NTJ230. "START UORO NUW 
ER 'J ' P * I N M 6 2 , "CURRENT START :S - . X ! FRIMTT230, — > • INPUTFS PRINTB29* "END « 
0 * 0 N U W R "1 PRINT932S.-CURREN* ENO I S V Y ; P R ! H T « 1 4 , . 1NPUTFE 
0 0 ( 8 HOTORON PRIHT»38«. -HHEH TAPE REAOY PRESS 'ENTER'" - • l r f M T 2 » R»T0R0FF. JNPUT2* 
. O R F N ' O ' , » - l , U 0 P R I N T » - 1 , U 0 . M « , N * . T ' F O R N « F S TO FE P R I N T * - 1 , R » F N > , B F N > NEXTN CLO 
SE0-1 PRINTR43S.-»«v»a*, SOUNO2M.30 WTO1038 
S999 'AUDIO 
9 8 M 3 O L N 0 A S C ( W ) , 3 CLS7 PRINT99.-audio" JBL*;—oy^l n»" PRINTW4.'TKIS ENABLES YO 
U TO 1NCLU0E AN AUDIO TRACK WITH THE PROGSAPL-J 
9810 A T 3 ' P R I N T « 3 . " C O N N E C T DRAGON CASSETTE LEAOS ' ®RINT®72."T0 THE PCCOPCCP". 
GOT09820 
902B PR I NT >262,-TO RECORD PRESS R" PRINTS327, "TO PLAY PRESS 'P'"> 
9029 "RECORD OR PLAY' 9038 2*-INKEY*. IF2*.-R-TNEN984BELSEIF2»--P"TT«>WU0CLSE90?N 9039 ' AU010 RECORDING 9048 CLS4 PRiNTOT- "ludio' -BL*, -r^eerdi^-J <GOSueieeM 9A38 HOTORON PR1NT934,"HKEM TAPE AT CORRECT POINT". ORIHTS7C "PRESS 'ENTER'", IN PUT7I- MOTOROFF • PRINTO97, "PRESS 'RECORD' THEN 'ENTER'"; INPUT2* 
9060 0PEN"0" • *"1, "AUOIO" P R I N T * - ; , ?»,M.M8,T.PE A t FO*N»AS TO BE P R I N T * - 1 . At' N1 , H3 NEXTN CLOSE*-! PRINT93M, " UORD" - BL*. "f 11» ", 6L*, " 11 vta' 9070 »R!HT®418,-VOICE TRACK CAN NTU BE ADDED" PR|NT(1403.-UHEH REAOV PRESS 'ENTE 

-I>«JTZ0 
9080 CLS4-PRINT R33, "UNPLUG DRACOH rtlCROPHOHE LEAP". PRlHTUE-i. "AH? REPLACE M1TH tl ICROPHONE" .OR1NTIH62, "EACH UORD MILL B£ DISPLAYED" PPINTS197.-9N THE SCREEN 1(1 TURN";'PRINTe230.-UMEH TONE SOUNDS P̂CAf UOPD' PRINTJ3S7. "TO STVT PRESS "ENTE R'"j . INPLTT20 
9 0 8 9 WORD DISPLAY 9090 FORN-AS TO AE CLS2 IFT-OTMEHG«-P«'MSELSECT'WN > 
9180 PR1NT8K3 G* RRINT9370. • • SĈ D2fle,2'nOT"RW FORM-1TO1O09 HeXTH M?TC«>FF p R1NT«70,--J = NEXTN PP*NT0423, '111 ".EL* IBL01 'ttlttrtd" SWRC'SCO.IO GOTOlO 
30 
9 1 0 9 'AUDIO PLAYBACK 
<>110 CLS3 = PRINT?8, -« ' jd io * ,BL» , -PL*VLNCLT" : G0SU91WP? 9128 PR1NT343. "UHE1' PEADY PRESS ENTEP'". IW>UT2« OPEH'I' 4-1. "AUDIO" It|PUT*-l.; *,P10.H*.T,AE, AS RO«N-AS TO A£ IFEOF'-t ••TKN9130 INPUT*-1 . ftV ll>. 8*< H > • (CXTK PPIHT 
IT360 "UOR(J*IBL»." f l l*" BL»;"lonJ*d"i 
9130 CL0S£*-l-P«lNTO4!7.'V0tCE TPACK CAM NOW BE REPLAYED- PPKfTe*??. "HHEN FfAD'' PRESS 'ENTER'*)iINPUTZ* 913? 'UORDS AND̂OR SOUND' 9140 CLS2'PRINTS 1?8, "FOP SOUND TPACK OM-Y LLF̂ UR 'S". PRLNTSL9£- "FOP SOUW • SCP EEN INPUT • B'" IHP'JTJ* 
91¥0 CLS4 FOPH-«A TO YA CL̂4 IFT.eTHENGOS"jei«i« 
916P R*TW"Pre»j",BL*, "•nt«r",EL» r" » -t'.y-.FL* •(•(•**. PPIHT®-.fFZS«" B" THENAR I MTB*< N > «17A nOTOAO'J AUDIOON PR1(IT»2* . " " . INPUT.??* WlTOPOFF A»JDIOOFF 'PPINTe23t. PRINT Î JPuTC* PR1NTS384 -VN). FCiR.1»lT0560 rtEXTn lFC*"AVd̂ THENS0<JND200 1F1T 
STXJNDI.S 
9 1 0 0 1FT-8THENGCSVBIO20 
9 1 9 0 HEXTN WTOTA^FL 
9 9 9 9 "WORD SELECT 2 
1000© PRINT8164 • "STAPT MOPt* WJtieEP- P®!(rei9<;, "FILE TTftPT -,Xi PPIt(TAI?4 " ; • INPUTRS RRtNTMM.'END UORP HUWER" PRJNT4292. -FILE END IS - V. PRI«T«2«) -• 

i•IHPUTAE'RETURN 10999 'INITIALISE ::0B8 PCL£AR«.DICWIE8*-DINE*'3E0,< D I N : M FLIC* F.I P-I V.1(- ». ,: • . CLS2 = PR1NT®32, "#nttr".6L». : 1*n9uJ9*3" .PL* "to" • ET.1 EL*, "u!f('- FPlNTer.'- • FIRST LHHGUACE". 1WXJTH* S0UND20 : =>RIHT?224 SECON: LWOJPCE If*- "t * •• iir.-in 1 COTO1038 

Additional lines for accent capability-
\ CLEAR 10000 PCIS 
9 ' J**" T'PSH PCUTINES 

18 C0T01000 19 'VALID CHARACTER' 
SELECT CHP ^INE 

J8-C»l CC-31 G0Sue32 33-34,33,3«,37,38,39.49.4i 42.43 44 43.46.47.48.49,31.32. 33,34.33.36.37 .30 3? 60.«! 63.«S 67.68 «?.'0.71. 72.73 74 .̂ 3.76.77,78.79 
. 9 8 . 9 1 , 9 2 . 8 3. ? 4 , 8 5 . S 6 . 8 7 . E8. . 9 ® . PE I "DRAu CM® ROUTINES 
32 DRFTU-ERT'E.-O" RETURN 
33 RETURN 34 t - RETI.PN 33 DRAu-Bf-7.-7E r̂.4 .10" RETURN 36 DPAM"8rl-4, PETIXI PET:J»«) 37 DPAU-SK-8.-7E2fi-&!1»4 *?' RETURN 3d DRAU-Btl-6.*lDCen*7.-3" RETURN 
39 WJAU*BK*0 . -«CEN*4 . *S - RETLRN 
40 DRftu-8(1*2.*i?H.'4Ee««4.t6- PETIJRH 
41 CeRW-BH*: . •8EU4l-ef»5, RETURN 
42 T R R U " B M » 0 . - l E 4 R K * 0 , * 4 H 4 E N * 8 - * 3 - RETURN 43 DPRW-AM»0.-3R4L2U2O4BH*-3.*r PETi.RN 
44 DRAU'BM-1 •0DG6H»4 . - 2 " > RETL.«FN 
43 DRAW-S«»0.-3R4BRT«4.-3" RETURN 
46 OWU"BM-1 , *0UBT1-4 ,» I» .RETURN 
47 PRAW"P1*0 - 1 E 4 E K - 4 . . 3 " RETI*!N 
48 WWH*EH»E. - IRP2EV4HL2CD4B«* a ,L" PETURTF 
49 CRAH-B1»2.«8'JTGBM»7,"3- RETURN 
30 DRAH"BM»4, -0L4UERAEU2HL2C8M T +3" RET'̂ Js 
31 DFTRM"8F1*0,-IFR2EUML2RIBJNL2CEMT8,*S" RETURN 
32 D R A U "E^ » 3 . - 0 U 6 G 3 R 4 B C 4 , . 3 " RETURN 
33 DRAU"BH*0, -1FR2EU2HL3U2P4BH-4,*6" PETURN 
• I DRAH"BR*0.-2ER2FDGL2HU4ER2FBN*4.»3" RETLRN 
33 DRALI"BN*2. •0U2E2U2L4BM»8, *« - 'RETURN 
34 DFTAH-Bml , *M2EUHL2HUER2F0<3L«0F»1*7 .0 - .RETURN 
57 DRA14-BH*?. -".FR2EU4HL2GDFR3BRT4, »3" I RETURN 
38 DRAK"BFI *E , -3T>BM*E. *2D6^ *4 , . I - R E ^ R N 39 DRAIRBM*8.-3De**0, •2DGBM*?.-9--RET'JRN <0 RETURN 
61 DRAU"B?1*0, -2R4BHTE,-2L4eM»9,*4" RE'URN 
62 RETURN 63 DRAU-BH»2,»0HJW*0,-1UREUK.G9>,*7,»»- RETLRN 
S4 RETL«N 
63 0*AW"LR3ER2FD5U3L4B"-9,»3-'RETURN 
66 DRRU"U6R3FDGFDGL3,J3R3FT*+3. RETURN 67 DRAW•9H*1,•0HU4ER2FH.2CO4FP2EBH-4 - 1 -• 'PETURH 66 DRRH-|J6R3FD4GL3B1*8 . *0" RETURN 
69 DRAW"R4L4U3R4L4U3R4BM»4. * 6

 1 -RETURN 
70 DAAH'U3R4L4U3R4BN+4 *«".RETIJRN 71 DRAU"B«*l,*0R2EULRDGL2NU4ER2ren*4,*5' 'RETURN 
72 DRAU-U6D3R4IJ3O6BK*4,»0-.RETURN 
73 DRAU"BH«2.»0R2LU6LR28RT*4,*6' RETURN 74 ORAU"8F1.0,-lFR2EU3ef-4 •«" RSTURH 
73 DRAN-U6BN*0,«3R£3G3F38H»4.»0- 'RETURN 
76 D*AM"R4L4U«BI1*P -•<- RETURN 
77 0RAU-U6F2E2D6SH-4 RETURN 78 DW»Y-U6DF4DU6EH*4 , .S- PETLRN 
79 DRPW-B»1H . -0R2EU4HL2GD4F6H»7,»0' -RETURN 
90 DRAWU6R3FDGL3BT1*8.*3- RETLIRH 
81 DRAK"BN*L. »0R2EL?4HL2C04F&H* 1, - 2 F 2 6 " > 4 *8" -RETURN 
82 DRAU-U6R3FDGL3R«39H«4 . .8 ' RETURN 
03 DRAH -BH*0, - lFR2EH4ER?FBH-4.» .3- RETIJRN 
94 DRAU"BN*2.+0U6L2R4AH»4 - C RETIJRN 
83 DRAWBT+0, -6D3FR2EU3BM*4, * 6 * RETURN 
86 D R A M - 8 N * E . - 6 0 4 F 2 E 2 U 4 W ! - 4 , * 6 - RETURN 
87 DRAVI-BH»E, -606E2F21.K^1»4 * T " RE TURN 
88 DRAWUE4U8»1*0,*«JM4UE»H8,*«* RETURN 
89 PPAU"BR»2,»C«J4H2F2£2E«T4. *6" RETURN 
90 DRAU-R4L4UE4W-4B«*8. * 6 " RETI.TRH 
99 ' H I - R E S SCREEN - READ C* INPUT? 
108 PWDE4- 1 SCREEN! . 0 COLORS. 1 'DRAW"S4" 'OH NO GOS-'JE2«0,:-OO »ETURN 
199 ' INPUT BHD ERASE ROUTINE 
208 CC0- INKEY* !FCC*- - -THEN2MELSEIFCC0«CHP*( :35AN0LE»F T?-«J>0THENRETURNELSEIFCC« 
<>C(WB)THENGOS'JB20 T H 0 . T H T . R C , . W T O 2 0 O ELSEDR»M-C1B(*-3.»6U18RDIBRU18RD1ARUI8RD 
1 8 8 H - 3 . - 6 C P " 
210 LR * -R!GHT0<TH». 1 V L P - A S C LA* !FLA<330R LA \?S-HENTH*.LEFT»' TN* , LE»F T M ) - L >• 
GOTOSM' ELSE TM<EFTRT TM«, LFHF TH0 ) - 2 >. GOTO208 
299 'READ STRING 

308 FOAJL-lT(XEN(R»L CC»-«ID»<R»,Jl -LL-GOS;JE20 NEXT PETURW 

2999 'DICTIONARY 
3880 SCKJNDASC<DR;,3 PCLSI'!*>-2'R*-i**''"-N* DR«re»n0,iO' GOSUEIEC P»-'DICTIONAO Y" DRAy"PM60,30" GCSLBI00 R0«"FOR TO PRESS 'CULINE* • CRAn-=r«0. COSiJBI«0 R* .'IW^RR LWNOUN UORD- DRAU-B140.60- GOSUEIEA'RO.! C*AIREIR?8.90" QVSIJBIW D * - T H * 
T H * " - -
3A03 IFAST'P*-: J>THENIE30ELSEIFD*«-X"TNE(«OSUBIEI0 GOTQ380O 
3910 FORN.X TO Y IFT.OTHFNW?i.®!020ELSElFM-E*'(r.TKrH??TW.L?EiFT.AT(«WSUei020 »20 IFD* • B*' tt 1THEN3038ELSEIF T •0THENGOSU81028 
3030 NEXTN 
W E P*"-WORD HOT F O L W PRPUHEF13O.L20" G0SU61W W T 0 3 « 8 
3858 MD»2 R » - R » ' N > DRAM-6H«0 128" GOSU0I80 IFT-PTHE' -GOS^IOZ? 

4999 'WORD DISPLAY 
5000 FORN-YA TO YA IFT«0THENGOSUBI<»2P 
38:a PCLSl H0»2 P»«1» tPAK-B(118.20- GOSUBlAe ]FO*'>"A"THE"v3020ELS£nD»l DPAH"Bn2e 
,40" cosueiee ET'N̂ .TN* TD».--
5O20 MD-2'R*«H* ORAH'FHIA. I PA* GOSUBIW DRAH-pti2?,40' .GOS'JB10f 
3030 IFO*O-A"TveN3040eLSEfO«l DRAW*er2« 120- G-r' SlOO A * ' T ( i * » " - F0RH-1T0 300 NE>:TH Y-YA GOTO3«0 5040 fO-l DPAU-8120. 120" CDSU6100 C*-TC* MO-2 '«»ftt'H> DPAtJ"B«20.160" GOS 

'FORM" 1TCW-3 NEXT • 1 F M - A V H H M E N Z'Z* 1 150 1 ELFSSO'JNOL 
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M.C. LOTH LOR I EN 
Fed up with Space Invaders? Fed up with moving N.S.E.W. in seem-
ingly endless Adventure games? — then why not try our exciting range of 
challenging war games for the SPECTRUM/76K ZX81 /DRAGON 32 

1. TYRANT OF ATHENS 
Can you survive long enough to turn Athens into the most feared state in the 

Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast 
Persian Empire. Many more features in this very addictive game. 

Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5,50 
2. R O M A N EMPIRE 

Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and 
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels 
of play. 

Price: ZX81 £4.50 Spectrum £5.50 
3. PELOPONNESIAN WAR 

Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and 
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and 
military force before you even stand a chance. 3 levels of play. 

Price ZX81 only £4.50 
4. S A M U R A I WARRIORS 

How would you have fared as a Samurai in 13th Century Japan? Face challenges from 
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating 
game. 

Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50 
5. WARLORD 

A challenging game of analytical skill set in 13th century Japan. You control a village and must meet 
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make 
raids for gold or slaves and feed your village. 

Price: ZX81 £4.50 Dragon 32 £6.95 

Cheques and PC's please, made payable to: M.C. LOTHLORIEN 
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK86LS 

16K BUDGET PAK 
JRS 16K RAM A N D FREE ALIEN ATTACK plus either 
BATTLESHIPS or GAMES TAPE II 
SAVE £8.65! Total package price only £27.75 

64K BUDGET PAK 
JRS 64K RAM A N D FREE ALIEN ATTACK f>lu$ either LOST 
ISLAND or BATTLESHIPS 
SAVE £7.95! Total package price only £64.90 

« • f 
f l i 

i » 

r r * • * 
/ i 9 

i / - I t 

ZX81 
Hardware 
Econotech 16K RAM (uncased) Only £20.95 
JRS I6KRAM Only £26.50 
JRS64KRAM Only £62.95 
Sof tware 
Programmers Toolkit 116K) 
Graphics Toolkit) 16KJ 
Lost Island (16K) 
Games Tape It (16K) ... 
Battleships (16KJ 

Only 
Only 
Only 
Only 
Only 

£4.95 
£5.95 
£4.95 
£4.95 
£4 95 

SPECTRUM 
A full range of software and hardware are available. Tick the 
coupon below for your free 1983 catalogue and enclose a large 
stamped addressed envelope. 

I wish to order the following 
C 16K Budget Pak with Battleships 

16K Budget Pak with Games Tape ll 
G 64K Budget Pak with Lost Island 
• 64K Budget Pak with Battleships 
G Econotech 16K RAM 
C JRS I6K RAM 
• JRS 64 K RAM 
C Programmers Toolkit 116K) 
• Graphics Toolkit 116Kj 
C Lost island (I6K) 
C Games Tape II (I6K) 
Z'Battleships 116k) 
G 1983 JRS Catalogue 
Tick as applicable Total (Including V7U & P&P) 

Only £27 75 
Only £2775 
Only £64 90 
Only £64.90 
Only £20 95 
Only £26 50 
Only £62.95 
Only £4.95 
Only £5.95 
Only £4.95 
Only £4.95 
Only £4.95 

Free 

Name Age 

Address 

19 WAYSIDE AVENUE, WORTHING. SUSSEX. BN13 3 JU Telephone: (0903) 65691 
Post to: JRS SOFTWARE, Department Y C 

19 Wayside Avenue, Worthing, Sussex BN13 3JU 
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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 32.— 
• BRILLIANT COLOUR* *IMPRESSlVE HI-RES GRAPHICS* *EXCITING SOUND EFFECTS* 

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 £1,000,000 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) 
v . . 

Execution —20k+! 
A hangman style game with a difference. Play the 
computer or an opponent. Lots of extra 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-! Supei 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. 

_ oS % * All 8 programs supplied for the realistic price of just: — 
* All 8 programs double recorded on our own quality tape, 

-f * No -quibble replacement guarantee. * 48 hour dispatch. 
'"Hvwvr^Send Chq/RO.to: Active Software, Temple House. 4 3 - 4 8 New St., Birmingham B2 4LH. £5 75 

• 2 5 p 
P& P 

free HOME & BUSINESS TECHNOLOGY 

o 

Probably the widest selectionC_J>of software available by mail order. 
Al l the top manufacturers including Acorn Soft, IJK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon. 

HERE IS A SELECTION 
Peeko Computer 
Junior Maths Pack 
Philosopher'sQuest 
Planetoid 
Meteors 
Arcadians 
Swoop 
Chess Model B 
Space Invaders Model BThe best 
Atlantis —Superbfast Action 32K 
Hyperdrive32K 
Stratobomber _ , „ . » . , 

Send SAE for full hsi. 

9.95 
6.84 
9.95 
9.95 
9.95 
9.95 
7.99 
7.99 
6.95 
6.95 
5.95 
6.95 

BBC models A & B in stock: 
A - £ 2 9 9 B - £399 

HARDWARE EXPANSION -
Sound pick -of f module (simple to fit) 
Ampl ifier and loudspeaker suitable for above 
Light pen 
X-Ydigitiser 

6.95 
37.50 
34.50 
80.00 

-DISK DRIVES FOR BBC 
BBC lOOKSingledrive(Requiresdiscs(a)) 265.00 
T O R C H Z80 800K Disc pack includes Z80 proc'r 
+ «K(b) 897.00 
BBC/LVL 200K Twin Drive (a) 3 9 7 . 0 0 
TE AC 200K Single Drive (a) 3 0 4 . 7 5 
TEAC400K Twin Drive (a) 5 6 9 . 2 5 
TEAC400K Single Drive (b) 3 9 6 . 7 5 
T E A C BOOK Twin Drive(b) 7 1 1 . 8 5 
Connecting cableforTEAC drives 17 .25 
(a) SCOTC H Single sided discs Boxof 10 2 8 . 7 5 
(b)SCOTCH Doublesideddiscs Boxof 10 3 9 . 8 0 

-BBC UPGRADES -
Full upgrade kit (fitting £3 1.00) 
Disc inter face (fitting £ 15.00) 

69.00 
109.25 

-SUPER ACCESSORIES 
Cover Polyester Cotton 
Cover Soft PVC 
Carrying Case for Computer, Cables, Cassent/ 
Disc Drive 
Carrying Case a soft supported nylon version 
of above 

3.97 
4.45 

55.20 

23.00 

T>< ibo*c prittf art VAT ifidlttfar. Add 11.00 p&? for ordcu below £100.00 tnd 110.CO 
(Steurkof ddi*ffy) f« tbovt i 100.00. 
Arctu tad BtrrUvctrd •ectpced on sU irwni <jvtp< BBC comp ĉ*t 

ELTEC COMPUTERS 
217 Manningham Lane, Bradford, BD8 7Hhi. 

Tel (0274) 722512. 
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Software for the BBC microcomputer 

Mode 2 graphics a machine code 
Igame much like the Galaxians' 
found in the arcades— very fast and 

| also works with joysticks 

£7.80 +VAT 

the BBC Microcomputer Model 8 

High speed and high resolution 
graphics are combined in this game 
to produce an exciting game — 
almost identical to the original 
arcade version 

£7 .80 +VAT 

forme BBC 

The word processor for the BBC 
machine. 
This ROM based word processor 
has received superb reviews. 
Supplied with full spiral bound 
manual and cassette containing an 
example document. This is available 
from stock now — any quantity 

£ 3 9 . 0 0 + £ 1 . 5 0 p&p +VAT 

W e give very generous 
t rade discounts 

m Â  MA mm 1 II I it II • M II it 1 I O TOT uie BSC. HKrtXOfnpUTn HOOE1 B forttKBKMoDCompattr Model B 
Another game that has received 
very favourable reviews - Fast and 
addictive 

£ 7 . 8 0 +VAT 
PLUS MANY MORE 

Our tapes are guaranteed to 
work on all Operating Systems. High resolution graphics with 

thousands of skill levels — more 
features than any other chess game ^ " ^ j M n E B I I ^ T F I ? i 
E 10.00 ™ S M t i y j f 

16 Wayside, Chipper field, Herts, WD49JJ.tel (09277)69727 

TOP QUALITY MACHINE-CODE 
PROGRAMS 

FOR THE 

H3CD0 
MICROCOMPUTER 

DISC-BASED SOFTWARE 
AVAILABLE NOW! 

At last . . high quality software is available on disc for the B.B.C. 
microcomputer now! 

Our programs are ready for despatch on quality 5.25" discs at only £9.90 for 
each program. 

Alternatively, all six programs (together with 3 special menu-type selection 
p r o g r a m c a n be s u p p l i e d o n o n e d isc f o r j u s t £ 4 9 . 9 0 . 

CDI.HXIHKS 
O 3 X G O 

T K c W V V W V ^ m r 
JSC «»• T •«» T" >r 

tK «r 

CENTIPEDE t32K> £6.50 (on cassette)/ £9.90 (on disc) 
Incredible arcade type game featuring mushrooms, flies, snails, spiders, 
and (he centipedes of course. Excellent graphics 3rd sound. 6 skill levels, 
hi-score, rankings, bonuses, and ncreasing difficulty as the spiders 
become more active and the mushrooms increase. 

SPACE FIGHTERI32K) £6.50 (on cassette)/ £9.90 Ion disc) 
Arcade-style game based upon features from DEFENDER and 
SCRAMBLE. 5 types of menacing alien fire at you a îd may attempt to ram 
you. Separate attack phases, fuel dumps, asteroids, repeating laser 
cannon, smark bombs, hi-score, ranking, 6 skill levels, bonuses. 

FRUIT MACHINE (32KI £6.50 (on cassette); £9.90 (on disc) 
Probably the best fruit machine implementation on the market. This 
program has it all . . HOLD, NUDGE. GAMBLE, moving reefs, realislic 
fruiis and sound effects, multiple winning lines. This is THE fruit machine 
program to buy. 

GALAXIANS (32K) £6.50 (on cassette)/£9.90 (on disc) 
Fast action version of the popular archado game. d types of Galaxian (in 3 
initial screen formations) swoop down individually or in groups of two or 
three. 6 skill levels, hi-score. ranking, bonus laser bases, increasing 
d i f f i cu l ty , superb graphics and sound 

INVADERS (32KI £6.50 (on cassette)/ £9.90 Ion disc) 
Superior version of ihe old classic arcade game Including a few extras. 48 
marching invaders drop bombs lhat erode your defences, and 2 types of 
spaceship fly over releasing large bombs that penetrate through your 
defences. Hi-score, increasing difficulty, superb sound effects and 
graphics. 

ALIEN DROPOUT (32K) £6.50 (on cassette)/ £9.90 Ion disc) 
Based upon the arcade game of ZYGON, but our version improves upon 
the original arcade game itself- You have to shooi the aliens out of their 
"boxes" before the "boxes" fill up. Once full, the aliens fly down 
relentlessly, exploding as they hit the ground. Suitable for use with 
keyboard or joystick. 

SUPERIOR 
SOFTWARE Telephone: 0532-842714 
Dept . YC5, 69 Leeds Road, B r a m h o p e , Leeds. 

Please add 50p per order for P&P + 15% V . A . T . 

W e pay 25% royal t ies for high qual i ty programs. 

Dealer enquir ies w e l c o m e . 

i i 
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EAS/ ATOM CODES 
If your Atom seems hostile 
about giving away 
information, Vincent 
Fojut's error-
message handler 
might not 
exterminate all 
errors — but should 
certainly 
help you 
correct them. 

PUTTING FT KINDLY, the error codes 
provided by the Acorn Atom's 
standard error handler can be rather 
unhelpful at times. Just what is error 
191? Newcomers to the machine 
need a little more encouragement 
i f they are not to be put of f by 
their inevitable mistakes. Even the 
more experienced Atom user can 
save himself the frustration of 
checking on the meanings of the less 
frequent error codes. 

The short machine-codc program — 
listing 2 — alleviates the problem by-
providing an English language error-message 
handler in place of the standard error routine. 
For maximum util ity, the normal error codes 
and Basic line number references are still 
provided. Total memory requirements, for the 
machine code and error-message data table, are 
in the order of 1.25K, though this wil l very 
depending on the length and number of the 
error messages stored. 

Before we can print the English messages 
for each error, we first need a convenient 
means of entering them into the machine. The 
Basic program in listing 1 facilitates the 
required data entry. As you can see from the 
short sample run in figure 1, the entry 
program prompts the user for an error code, 
which must be between 0 and 255 inclusive, 
and then its associated error message is 
requested. 

As a helpful starting point, a list of all the 
operating system errors, and their respective 
translations into English, can be found in the 
Atom user manual, Atomic Theory and 
Practice, on pages 205 to 209. The meaning of 
each error can be typed in verbatim, i f desired. 
There is, however, nothing to stop you 
modifying these messages — shortened 
lengthened, rephrased or typed in Swahili — 
to suit your own particular requirements. 

T o terminate data entry, type 999 in 
response to the Error number? prompt. 
Alternatively, the program wil l terminate 
automatically i f there is insufficient memory to 
store another error message — see lines 340 to 
360, listing I . 

When data entry is completed, the program 

returns the number of messages stored, and 
prints a suitable COS command to save the 
entire message table for future use. The lazier 
ones amongst you, who wish to avoid 
retyping, can enter this command by using the 
cursor-control and Copy keys. 

Once the data table has been created and 
stored, the Basic program is no longer 
required. It can safely be overwritten by your 
current program or application. Remember 
that i f you wish to use mode 4, the highest 
resolution graphics, you wil l need to store the 
machine-code routine and the data table in 
lower text space, say, at # 3700 onwards, as in 
the program examples. I f mode 4 is not 
required, then anywhere in the upper 3K of 
graphics R A M - # 8COO to # 97FF - can be 
used. 

Figure 2 shows how the messages are stored 
in the data table. Each entry consists of an 
error number, followed by a message in 
ASCII. Both upper- and lower-case ASCII 
characters are permitted. Note, however, that 
the byte containing the first character in each 
ASCII string has its top bit set to 1. This gives 
the new error routine a convenient means of 
detecting the end of any message string — it 
need only look for a byte with a negative value. 

The end of the message table is marked by 
two consecutive bytes of value zero. You may 
perhaps wonder why two bytes were 
necessary, as opposed to just one, since there is 
no Basic error with a number of 0. The reason 
is that the value zero could itself be a valid 
error code as could any eight-bit value — i f 
the routine were to be used by machine-code 
programs. Since no restriction has been placed 

on the order of error numbers during data 
entry, it follows that an error code of zero 
could occur anywhere in the message table. A 
double-byte end-of-table marker avoids any 
such potential confusion. 

Listing 2 details the modified error-handling 
routine. The Break vector at # 202, # 203 is 
modified so that whenever a 6502 BRK 
instruction is executed — for example during 
the normal trapping of a Basic error — 
processing is rerouted via this program. The 
routine scans through the user-defined error 
message table unti l a match is found for the 
current error number stored on the processor 
stack. As soon as a match is found, the 
appropriate message string is printed. This is 
followed by the standard Atom error output, 
so that you can isolate the offending Basic line. 

I f no match for the error code can be found, 
the program jumps straight into the normal 
Atom error routine. 

In testing this routine, I hit upon what 
appears to be a little-known fact about the 
Acorn Atom. The BRK vector — BRKVEC at 
#202, #203 — unlike the other operating 
system vectors, cannot be changed by Basic in 
direct mode. T o demonstrate this, try entering 
the following.directly — that is, without line 
numbers: 

?# 204= # AB;?# 205= # CD change IRQ 
vector 

P.&?# 204,&?* 205 should give AB,CD -
that is, vector changed 

Press Break to restore the IRQ vector's 
original contents, £ A000. However: 
?* 202- * A8;?# 203= # CD change BRK 

vector 

(continued on page 109) 
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ZX Spectmp^YSTlX ! vie 20 
1 FROM |i 

SOFTWARE 

INTERCEPTOR 
•gOFTWARE 

FROM INTERCEPTOR 
^ I C R O ' S 

At last, the ultimate in ZX add-ons has arrived. The unique 
board has been designed to take Atari* type or Commodore* 
type joystix. The board will take two joysticks-*- which are 
software programable using the in statement on your 
Spectrum. Just add a few simple lines to your programs for 
true arcade action. Supplied with full instructions and 
demonstration cassette for only 

£15.95 
TRADE ENQUIRIES WELCOME 
FOREIGN DISTRIBUTORS REQUIRED 

SOFTWARE FOR THE UNEXPANDED VIC 20 
FROG 

PUCKMAN 

FROG 
An amazing version of Frogger in the unex-
pended V I C 20. With diving turtles and plenty 
of vehicles to run you down. Fast action and high 
resolution graphics. Joystix or Keyboard control 

...,£4.00 

PUCKMAN - M A C H I N E CODE 
The old favourite back again. Joystix or key-
board control. Fast action. High resolution 
colour graphics on the unexpanded V I C 20 

ALIEN ATTACK 

VIC RESCUE 

rixv ,v\ i 

\ 

.£6.00 

PENNY SLOT 
This program is designed around a perny slot 
machine and gives true to tife animated action. 
Try your luck to win a fortune For Vic 20 With 
hold and nudge features lor only 

.£4.50 

VIC BOMBER 
An extremely fast action Bomber game for the 
Vic 20 With high resofution colour graphics 
Flatten the enemy city before it's too late 

....£3.00 

GALAXZIONS 

A L I E N A T T A C K - MACHINE CODE 
You are under attack from an immense force. This 
program has various ways for you to battle against 
giving an extra-terrestrial experience for any adven-
turous human being 

. . . .£6.00 

V I C RESCUE - M A C H I N E CODE 
Your Planet is under attack by a fourth dimen. 
sion 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 land-
ing pad before returning home. Keyboard or 
Joystix control, high resolution colour graphics 

....£5,00 

G A L A X Z I O N S - M A C H I N E CODE 
This is the most amazing alien game ever seen on 
the V I C 20. Gaiaxzions swarming in attack form-
ation to destroy your planet. The nearest program 
to the real arcade game for the unexpended V I C 20 

SPACE BUGS 

Mr. Mrij Miss i < i • < i t I 1 i t i t i 
Address i . , i < i i i . i . • i i r i i 

Quantity Item Unit Price Total 

Joystix Board (Spectrum) C S 9 5 
Galaxzions Vic 20 £7.00 
Space Bugs Vic 20 £4.00 
Frog Vic 20 £4.00 
Alien Attack Vie 20 £6.00 
Bomber Vic 20 £3.00 
Puck man Vic 20 £6.00 
Space travel Vic 20 £5.00 
Vic Rescue V-c 20 £5.00 
Penny Slot Vic 20 £4.50 
Wordhanger Atari £5.00 

Postage & Packing SOP 
T O T A L 

Send order to: Interceptor Micro's. Lindon House, Please aaa PsP 
The Green. Tadley, Hants k , j J ( 

WORDHANGER 

....£7.00 

SPACE BUGS - M A C H I N E CODE 
Can you defend your planet from an alien invas-
ion, The Marauding bugs are swarming tn for the 
kill. So keep on your toes, joystix or keyboard 

....£4.00 

AfARI 400 80C 

WORDHANGER 
A highly educational hangman game with 
vocabulary and 2 player or play against 
the computer option 

....£5.00 

JOYSTIX S H O W N NOT INCLUDED 

COMING SOON 

C R A Z Y K O N G 
Unexpanded VIC 20 

FANTAZIA 
Unexpanded Vic 20 

WATCH THIS SPACE 
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(continued from page 107) 
•P.&?# 202,8-?• 203 still gives D8,C9 - that is. 

vector not changed 
As far as our new routine is concerned, the 
effects o f this are twofold. Firstly, any 
program which uses the new error handler 
must immediately alter the B R K vector to the 
new start address. Secondly, the new messages 
wi l l not be displayed for Basic errors caused 
by a direct-mode line, unless the same Basic 
line redirects the B R K vector first. In practicc, 
this second point is no real problem. Any 
direct-mode error wi l l obviously be due to the 
line just entered and should, therefore, be 
relatively easy to identify. 

Now that you have entered or loaded your 
message table and modified error routine, how 
do you use it? Figure 3 shows a simple Basic 
program which causes the new error handler 
to be executed. Mote that the very first thing 
the program does is to change the B R K vector 
— we assume that the machine code has been 
stored at address # 3700 onwards. 

Once this is done, you may enter your Basic 
program as normal. You have the added 
assurance that when run, your program wi l l be 
able to identify any errors in as precise and as 
meaningful a way as you choose — see the 
sample run in figure 3. 

Machine-code programs may also use the 
error handler to good effect. As an example, 
consider the program in figure 4. The routine 
adds # 4 0 to the value stored at address 
# 0090. I f the byte at this address is # 3F or 
less, then the sum of the addition is stored at 

Figure 2. 

Nr.- o K K r ir u k >i <> « <) « a n 7i si c it r. « n I 1 1 • ( i i ' t i n • t i i > > • « t4N 
;t ;rutf-.r« :>n r ' f -uw • ... 4> 
y O P !4 B « » (1 7J 1! n « R f, 1 1 I t « • 1 . 1 I . " I N0I) > 1 < 

«>' Wd l fB l t l l KP I f O V V f t \ 4 .'14 
9*11* !» t(NK w ubr) 
ym- « v » < i i : . i ( i i i K i i f l n < i c N h « i 1 4 # c 1 . 1 1 
M41* ! t « 3 f l l i « t l l l : < l ! l t l 1 » f fcptff i t I * r » a 
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Figure 4. 
10 DIM L U 
20 FOR N-0 
30 FOR N*1 
40 C 

50'Lie LDA 
£0 
70 
90 
36 

tee 
110 
123 
130 
148 
153 
160 
170.LL1 
180 
1903 

200 NEXT 

1) 
TO It LL<N)-1; NEXT N 
TO 2J P*»36e0 

30 uP 
STfi #202 l e c t o r 
LDA 8#37 \fcr new 
STFI #203 N«rr. routine 

s<start address 
vof #3700 assumed) 

#98 LDA 
CLC 
ADC 
BVS 
STfl 
RTS 
8RK 

a#4s 
LLl 
#91 

NOverflow? 

\IRQ to err, 
vnandler. 

N, END 
- < "RUN" to assemble machine code 

- Sample run A - <no error) 

>?#90»#3F 

>LINk#3600 

>P. 8.7*91 ' 

7F 

- SamPle run 9 - <overflow) 

>?#90»#40 

>L INK!3690 

Signed arithmetic overflow 
ERROR 22 

) — 

address #0091, as in Sample run A. I f the 
byte is # or greater, then the addition wi l l set 
the processor's overflow flag. When such an 
overflow occurs, a suitable error message can 
be displayed by invoking the new error 
handler via a BRK instruction — see Sample 
run B. 

The value o f the error code generated by any 
BRK instruction is calculated by adding 2 to 
the B R K instruction's address, and shedding 
the high byte of the result. In the example in 
figure 4, the BRK wi l l be located at #3614, 
which generates an error number o f 
# 3614 + 2= # 3616 = a low byte o f # 16 or 22 
decimal. I f a suitable error message is added to 
the message table for this error number, then 
it wi l l be displayed whenever the overflow 
occurs. 

Note that, like its Basic counterpart, the 
machine-code program firstly redirects the 
BRK vector. This must always be done, 
unless the machine code is being called from a 
Basic program which itself modifies the 
vector. 

The more adventurous may like to modify 
the data-entry program so that control 
characters may be easily embedded within the 
error-message strings. This could for example 
enable you to clear the screen before 
displaying certain error messages. 

In addition, the size of the message table 
could be reduced to some extent through the 
use o f text compression techniques, wi th text 
expansion routine in the new error handler. 
Concise message phrasing also helps. 
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Figure 1. 
>RUN 

WHEN PRUMPTE0, ENTER fiN ERROR 
NO., FOLLOWED BY ON ftSSXlflTED 
ERROR MESSAGE OF YOUR CHOICE. 
TO TERMINATE, ENTER FIN ERROR NO. 
OF '999' 

START ADDRESS OF MESSAGE TABLE <HEX> ?»3900 

ERROR NUMBER?69 
ENTER MESSAGE 
?IHe9*l FDIM statement 

ERROR NUMBERS 
ENTER MESSAGE 
?Sl«ned erithiwtic overflow 

ERROR NUM6£R?91 
ENTER MESSAGE 

?No hex*decin*l number after •»" 

ERROR NUM0ER̂ 999 

NW1BER OF ENTRIES - 3 

fSAVE"ERRTR8"3300 3854 

Figure 3. 

10 ?#202b0>?#203=#37; REM SET UP VECTOR FOR NEW ERR. ROUTINE 
REM < START ADDRESS OF #3700 RSSUMED) £0 

30 
40 B=#T 
50 C=B+B 
60 PRINT C 
70 END 

REM THIS MONTH'S DELIBERATE MISTAKE! 

>RUN 

No hexadecimal number after 
ERROR 91 LINE 40 
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Outstanding Features 
• Super strong nylon and steel construction, built to last. 
• A total of 8 directions plus 2 large fire buttons. 
• Arcade proven moulded leaf switches ensure incredible reliability. 
• Complete with self contained boxed interface which simply plugs 

into the Spectrum expansion port (with or without printer). 
• Easily programmed in BASIC or M/C. 
These arcade games, designed exclusively for the Joystick by leading 
software houses, are now available for Spectrum: 

3D-Tunnel M/C I6/48K £4.95 
Gulp Man M/C I6K £4.95 
Time Gate M/C 48K £6.95 
Meteroids M/C I6K £5.95 
Spooky Man M/C I6K £4.95 

Watch this space for more software! HEmpsron 
MICRO " ELECTRONICS 

180a Bedford Road, Kempston, Bedford MK42 8BL 

f 1 wish to order 

Quantity Item Price 

Post & Packing 

Tocal (VAT inclusive) 

£1.00 
Post & Packing 

Tocal (VAT inclusive) 
Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics 

Name 

Address. 

Post to Kempston (Micro) Electronics, Dept YC4 
180a Bedford Road, Kempston, Bedford MK42 8BL 

EDUCATIONAL COMPUTING 
on the 

Suit 
children 
ages 5-M ZX81 No comparatjjg 

collect/on 
offers so much 
for so httie strongly 

recommended by | 
| educational | Fifty high-quality programs to turn your ZX81 
i 3u'h0fiti*8 _j or Spectrum into a powerful educational tool. 

And you don'i avert need lo know programming. 
Thmra mrm dear Instruction* and plenty ot lips 
4 advice Oastgnad to go beyond drill 4 practice 
the promote learning through Infraction 4 dlacovmry. 

Includes -
TORTOISE 
A simplified 
version of the 
famous Turtle 

of programme 
CODED MISSILE 

S P E C T R U M 

All programs 
fit 1K 

Creative use 
graphics 

Atony innovative 
ideas 

Fully documented 
Includes many 

games 

Combines the 
fun of arcade 
games w i t h 
learning 

£ 5 9 5 only 
paperback 110 pages 

plus Spectrum supplement 
Graph-plotter • Hisiogram • Simon-spell • SktichLuard • Times-table • Sets 
Series-quiz • XY-coordinates • Count • Equat ions* A r e a s • Guess-a-Volun* 
A n g l e s * Upstairs-Oownstairs • Music-notes • See saw • Wipe-out • S p e l t 
Temperature • Clock • Money • Snake 
Mastermind • Number -shoot • + 2 6 more 

^ ^ ""]*Please send me. copies Educare's 50 . | 

IEDUCARE 11 enclose cheque. postal order for £ • 

139a Stoane St , N a m e | 

SWIX'SAV |A«.«SSZ:::::::::::::.::::::::::::I 
I _ _ __ j Let your child benefit early 

EDUCARE 

Send now 

rqFORTH 
"r q FORTH" runs on 16K or 32K 
BBC micror'and costs £15. It: 
* follows the FORTH-79 STANDARD 

and has fig-FORTH facilities; 
* provides 260 FORTH words; 
* is infinitely extensible; 
* has a full-screen editor; 
* allows full use of the M.O.S; 
* permits use of all graphic 

modes, even 0-2 (just!); 
» provides recursion easily; 
* runs faster than BBC BASIC; 
* needs no added hardware; 
* includes a 70 page technical 

manual and a Summary card; 
» has hundreds of users. 

FORTH 
TOOLKIT 

Level 9 Computing are pleased 
to announce a new toolkit for 
"r q FORTH" on 32K "SBC micros. 
It costs only £10 and adds the 
following facilities to FORTH: 
* a 6502 assembler, providing 

machine-code within FORTH; 
* turtle graphics, giving you 

easy-to-use colour graphics; 
* decompiler routines, allowing 

the versatile examination of 
your compiled FORTH programs; 

* tne full dou&le—number set; 
* An example FORTH program-,and 

demonstrations of graphics; 
* O t h e r useful r o u t i n e s . nci/com 

Extension Basic . £15/£30 ROM 
Adds 30 new keywords to BASIC 
Compression Assembler 2 , £12 

Small source high speed 

Asteroids 
Galaxy Invaders 
Missile Defence 
Super Gulp 
5-gamcs cassette 
(FULL RANGE IN CATALOGUE J 

m/c,g £7.90 
m/e.g £5.90 
m/e.g £7.90 
eb,g £4.go 
miac £5.90 

fL. 
a D o e n t c i R e s ^ 

Spectrum OJOJCB A O / C O f T l 
1) COLOSSAL AQVENTURE: The classic mainframe game "Adventure' 
with all the original treasures 4 creatures + 70 extra rooms. 
2) ADVENTURE QUEST: Through forest, desert, mountains, caves, 
water, fire, moorland and swamp on an epic quest vs Tyranny. 
3) DUNGEON ADVENTURE: 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 with 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 
ALL PRICES INCLUDE PAP AND VAT - THERE ARE NO EXTRAS. Please 
send order or SAE for catalogue, describing your micro, to; 

LEVEL 9 COMPUTING 
Dept Y, 229 Hughenden Road, High Wycombe, Bucks. HP13 5PG 
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BASIC DICTIONARY 
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. 

BASIC DICTIONARY 

P R O C A reserved word which starts a user-
declarcd numeric procedure on the BBC 
Micro. 

PTR An unusual statement pair used by the 
BBC Microcomputer to allow selection of 
the next byte to be transferred between 
program and file, giving random type 
access. 

R. The TRS-80, level I , and Palo Tiny 
Basic abbreviation for the RUN command. 

R A D A function which converts degrees to 
radians. 

R A N D O M A statement which resets the 
seed to be used for the random number 
generator. Its use — usually without 
argument — allows different pseudo-
random series to be generated each run. 

RANDOMISE The standard ANSI word 
- though little used - for the RANDOM 
functions. 

REA The PDP-80E abbriviation for READ. 
The same abbreviation followed by a full 
stop is used in TRS-80 level 1 and Palo 
Alto Tiny Basic. 

READ A standard ANSI statement which 
causes data to be read from a Data line 
elsewhere in the program. The read data 
are assigned to variables. 

RECALL The Apple I I function which 
causes the computer to input data from a 
cassette drive. 

RENAME The statement used to rename a 
current file. It requires two arguments, the 
old name and the new name. 

REM A standard ANSI word used to 
indicate that the interpreter should ignore 
the following line or part of a line. 

REMARK The same statement as REM. 
RENUM The Microsoft abbreviation for 

RENUMBER. 
RENUMBER The command which re-

numbers the lines of a resident Basic 
program and simultaneously adjusts the 
addresses to Jump commands to maintain 
program logic. 

R E P E A T . . . . U N T I L A B B C M i c r o 
statement. It produces a loop which is 
repeated until the specified condition is 
true. A single REPEAT may have multiple 
UNTILs . This statement is not often 
available in Basic but can be simulated — 
see Your Computer, June 1982 page 44. 

R E S The PDP-8E abbreviation for 
RESTORE. 

RESET The TRS-80 statement which 
switches off a specified pixel. 

REST. The TRS-80, level 1, abbreviation 
for RESTORE. 

RESTORE A standard ANSI word which 
causes the DATA pointer to be reset. This 
has the effect of causing the next READ 
statement to operate on the first of a 
program's data. In some machines a partial 
RESTORE is possible. 

RESUME The statement used as a target of 
an O N ERROR GOTO routine. It directs 
the computer to continue execution from 
the line named in the argument. 

RET The PDP-8E abbreviation for the 
RETURN statement. The TRS-80 level 1 
and Palo Alto Tiny Basic use the same 
abbreviation followed bv a full stop. 

R E T U R N The standard ANSI statement 
used to complete a GOSUB routine. 

R I G H T - A function which isolates a 
specified number of string characters 
starting from the right-most character. It is 
sometimes used with a "S " appended. 

R N D A standard ANSI function which 
returns a random number. Its use is non-
standard in some Basics and details are 
given in Your Computer, August 1982, 
page 59. The statement RND ( -X) when 
used on the Apple I I is equivalent to 
RANDOM. 

RU An abbreviation for RUN. 
R U N A command which causes a computer 

to start executing the program resident in 
its memory. 

S. The TRS-80 level 1 and Palo Alto Tiny 
Basic abbreviation for STEP. 

SAVE A widely-used command which 
causes a program, resident in the memory, 
to be copied on to a cassette, or in some 
cases on to disc. 

SCRN A special function used on the Apple 
I I which returns a value identifying the 
colour of a specified graphics block. 

SET The statement used in TRS-80 Micro-
soft Basic which turns on a graphics block 
specified by its arguments. 

SGN A logical function which returns -1,0 
or +1 depending respectively on the 
argument being negative, zero or positive. 

SIN An ANSI standard function which 
returns the sine of its argument. The 
argument should usually be started in 
radians. 

SLEEP A statement used to cause the 
suspension of program execution for the 
number of tenths of a second specified by 
the argument. 

B A S , C D/CT/O, 
S P A C E A function used to print a number 

of spaces in an output. The number being 
specified by the argument. Sometimes a $ 
is appended to this word. 

S P C Similar function to SPACE. In the case 
of the BBC Micro the number of spaces 
inserted is argument module 256. 

SQR The ANSI standard word for the 
function which returns the square root of a 
positive number. 

S Q R T T h e same as SQR. 
ST An abbreviation for the STEP function. 
ST. The TRS-80 level 1 abbreviation for 

STOP. 
S T E P A standard ANSI word used as part 

of a FOR . . T O . . STEP function which 
indicates the size of the increment by its 
argument which can usually be positive, 
negative, or non-integer. 

S T O An abbreviation for STOP. 
S T O P A statement which halts the 

execution of a program and puts the 
computer in the ready mode. A standard 
ANSI word. 

STRS A useful function which converts a 
numerical value into its string equivalent. 

STRINGS A function which prints a ASCII 
character a specific number of times. The 
character code and the number of repeats 
being the arguments. In some computers 
the actual character, in quotes, can be the 
argument. 

STUFF A statement used on Opus 1 and 2 
machines to place integer values between 0 
and 256 in specified memory addresses. 

SYS An abbreviation for SYSTEM. 
SYSTEM A command and a statement 

which places the computer into the 
monitor mode to handle machine-language 
programs directly. 

T. This abbreviation is used in TRS-80 level 
1 Basic to mean both T H E N or TAB. The 
interpreter recognises the TAB meaning if 
it is followed by a numeral in parenthesis. 
For example, 

T.(10) 
means 

TAB 10 
and 

T.10 
means 

THEN 10 
T A B A standard ANSI word which is used 

in conjunction with PRINT statements, it 
causes the cursor, or printer carriage, to 
move to a position corresponding to the 
number used as an argument from the left-
hand edge of the line. 
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Duo to the incredible demand for the Alpha Conundrum Program, we are able to provide a £100 prize for every month of its availability. Entries 
will be accepted for two more months leaving some eight weeks to solve the problem. All entries should also contain a brief description of an 
original idea for a future Conundrum. The entries which contain the correct solutions together with the most elegant idea for a future puzzle as 

fudged by the company's Software Manager, wi l l receive cash prizes of £100. All Conundrum Programs wil l be fun In their own right even if you 
do not solve (he problem in time. Entry solutions should be submitted on a postcard in a sealed envelope with your name and address clearly 

stated. These competitions are not open to employees of the company or to any person directly or indirectly associated with its activities. 
No correspondence can be entered into and the decisions of the company's Software Manager regarding all matters relating to these competitions 

wil l be final. Winners will be notified by post and entry implies acceptance of these rules. 
Only individual purchasers of programs wi l l bo eligible to onter. 

Please send me an Alpha Conundrum Program for • ZX81 16K-£6.50 • Spectrum 16K-E6.50 • Vic 20-£6.50 C BBC B-£6.50 
for which I enclose my cheque postal order for £ made payable to Cambridge Research. 

Name* Cambridge Research 
Address Chesterton Mill. French's Road 

CAMBRIDGE C84 3NP England 

DONTMISS THIS INCREDIBLE OFFER ! 

SO GAMES £9-95/ # 
GALACTIC ATTACK 
SPACE MISSION 
LUNAR LANDER 
PLASMA BOLT 
STARTFTEK 
RADAR LANDING 
ATTACKER 
GALACTIC DOGFIGHT 
2 I 0 N ATTACK 
1VAS1VE ACTION 
0 X 0 
BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN 
OLD BONES 
THIN ICE 

MAZE EATER 
ORBITTER 
MOTORWAY 
FORCE FIELD 
NIM 
TUNNEL ESCAPE 
BARREL JUMP 
CANNONSALLBATTLE 
OVERTAKE 
SITTING TARGET 
SMASH THE WINDOWS 
SPACE SHIP 
JET FLIGHT 
PHASER 
INTRUDER 
INFERNO 
GHOSTS 

ALSO A VAILABLE FOR VIC* 
50 PROGRAMS' GAMES EDUCATIONAL BUSINESS HOME g f O V V m non 

^ T " -CXS/ " f • POSTAGE FREE TO U.K. 

coming soon games • 
f o r • BARGAN'S LANE 

B O B A T A R I S R L L R L 1 1 1 • S. WALES 
NPS4PA 

ORDER FORM 
VIC 20 n SPECTRUM Q 

1 

ATOM DRAGON32 SU11 

PLEASE SEND ME 
CHEQUE ENCLOSED, VALUE. 
NAME 
ADDRESS 

POSTCODE 
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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". 
SPLIT SCREEN 
• I wish to write a program on 
my Spectrum, part of which 
involves scrolling the top half of 
the screen up and down, and the 
top left-hand and right-hand 
quarters of the screen to left and 
right individually. Please could 
you explain how this could be 
done? 

Peter Rutty, 
Luton, 

Bedfordshire. 
THE EASIEST WAY to do this is to hold 
the contents of each segment of the 
screen in a long string. You then 
print the string in segments, using 
Print At. For example, to print the 
left-hand corner, you could use a 
Sequence such as: 
PRINT AT 0,0; A$i TO 71, AT 1,0; A$t8 
TO 161; AT 2,0; AS (17 TO 25) 
and so on. 

SOLDER JOY 
• Following the article in Your 
Computer on converting Atari 
joysticks for use on a Sinclair 
ZX-81, I would like to know if 
machinc-code programs which 
use the arrow keys for move-
ment will automatically run 
using the joystick. Also, is it 
worth the trouble of soldering 
the chips, or would I be better off 
buying a ready-made Sinclair 
joystick? 

S Ray, 
Ipswich, 
Suffolk. 

UNFORTUNATELY, machinc pro-
grams using the cursor keys will not 
automatically run using joystick. 
Programs have to be tailored very 
carefully to the actual joystick used. 
Whether or not is it worth making 
conversions for yourself, for joy-
sticks or other peripherals, depends 
largely on your confidence in work-
ing with electrical components. I f 
you have any doubts, I would 
suggest you would be better ofF 
buying a unit ready-made. 

MOD TROUBLE 
• l have come across a program 
in a book which uses the Mod 
command. Could you tell me 
how to make this program run 
on my computer, which does not 
have Mod? 

Martin James, 
Not ling Hill, 
London WU. 

DAVID H E N ' S Basic Handbook, 
published by Compusoft, California, 
points out that the Mod command 
which prints the remainder of a 
division — Print 23 Mod -1 will give 
3, the remainder when 23 is divided 

by 4 — can be emulated as follows. 
The form of the command generally 
is X Mod Y. To make A equal to X 
Mod Y, when your computer does 
not have Mod, include the line 

A = 1NT(Y*(X/YH + .001 
You will find that Lien's book is an 
invaluable aid when trying to 
convert programs from foreign 
Basics into the dialect used by your 
own computer. 

CAT PEOPLE 
• I have been the proud owner of 
a large ginger cat for over four 
months. I realise the limitations 
of my cat, but I was wondering if 
you could help me with one 
particular problem. I also own a 
ZX-81 which has been damaged 
by my ginger cat, who pushed it 
off the edge of the table. The 
computer will now no longer 
load programs which I oncc 
taped, and if I try to save 
programs, there is a fluctuating 
whistle with a very much 
rcduccd program signal. I would 
be very grateful if you could tell 
me what the fault is, and how it 
can be corrected. 

F Floor, 
Hampton, 
Middlesex. 

I MUST admit I was not sure what 
you were going to ask when you 
started talking about your, cat, but 
oncc you mentioned the computer 
being knocked to the floor I realised 
the letter was not a joke, as I had at 
first feared. Despite all that, I am 
afraid I can not help you. Diagnosis 
of hardware faults by letter is a 
notoriously thankless task. I am 
afraid you will have to send your 
computer back to Sinclair Research 
for repair. It is very unlikely that 
Sinclair will also be able to do 
something about your cat. 

PERICLES RULES 
• I am waiting delivery of my 
BBC model A. In the meantime, 
I am writing some programs for 
it. I would be pleased if you 
could tell me if the following 
statement, in immediate mode, 
M O D E 7, PRINT CHRS 
{130);"PERICLES";CHR$(132); 
"PERICLES" 
will print the name in two 
different colours? That is, is it1 

possible to have more than one 
foreground colour in the same 
line? 

P J Isahageas, 
Attica, 
Greece. 

THERE IS NO restriction on the use of 
different foreground colours on a 
single line mode 7 on the BBC 

computer, except for the fact that 
each colour control character — that 
is, the CHR${130) or whatever — 
takes up a single space, so a blank 
appears every time there is a control 
character. I f blanks do not bother 
you, you could have the different 
letters of your name chosen 
randomly. The following program 
would do this. 

10 GOSUB 100 
20 PRINT"P";:GOSUB 100 
30 PRINT'E";:GOSUB 100 
90 GOTO 10 

100 PRINT CHR$<128 RNDI6)}; 
110 RETURN 

TIME BOMB 
Recently I acquired a copy of a 
certain program from a friend. 
When I list the program, there is 
a line 6411 in between lines 877 
and 1010. It reads 

6411 cursor STRUCTIONS 
in inverse. When I run the pro-
gram, and try and input 
something, I obtain error code 
C/6411.1 wonder if you could tell 
me why this happens — it runs 
on my friend's computer. 

Stephen Richards, 
Billingshurst, 
West Sussex. 

IN THE FIRST place, copying 
commercial software is robbing the 
programmer of his or her royalties, 
so I am afraid I can have little 
sympathy for you if you have copied 
a program which your friend 
bought. It is quite possible that the 
company which made the software 
has set a time bomb such as you 
describe to stop illegal copies from 
running. The way to remove the odd 
line is to Poke the exact address 
where the line is held. Determining 
such an address is not easy to do. I f 
the program you are copying is not a 
commercial program, it seems that 
either your computer has corrupted 
the program, or it was corrupted by 
your friend's computer when Saving 
it. Sometimes an electrical discharge, 
like an electrical appliance starting 
up in the house during the Saving 
process, can put 3 corrupting "bl ip" 
on the program, producing similar 
results to those you describe. 

KEY FEELINGS 
• I am considering buying an 
Atari 400 computer bccause of 
the vast amount of software 
available for it. I was wondering 
if you could tell me of an easy 
way to put a real keyboard on 
(he Atari when I receive it. 

Andrew Know, 
Edinburgh. 

FIRST, I wou.r> suggest you do not 
judge the Atari 400 keyboard too 
harshly until you have tried it. After 
the frustration of working on 
membrane keyboards like the ZX-81, 
you could be forgiven for believcing 
the Atari 400 would also be 
annoying to program, but you may 
not find it so. I find the 400 a 
pleasant computer to work with, 
because the keys have little raised 
edges, which make for a much more 

positive feel than the smooth 
membrane keyboards like the ZX-81. 
As well as this, the keyboard gives a 
positive bleep every time you hit a 
key, and this audio feedback makes 
typing easy. There is at least one 
company selling add-on keyboards 
for the 400, but I would work with 
the computer before deciding that 
one of these is vital. 

THE STORK TEST 
Is there any way of checking that 
my Sinclair Spectrum 48K is, in 
fact, a 48K model? There seems 
to be no external distinguishing 
feature to identify the (wo dif-
ferent models. 

C Browning, 
Hampton, 
.Middlesex. 

IF YOU LOOK through the hole in the 
back of the computer, where the 
Printer plugs in, you will see a 
number of circular brown objects on 
a 48K model. These arc not present 
on the 16K version. I f you enter 

DIM A$|40.00OI 
as a direct command on your 
computer, and you obtain an out-of-
memory report code, you have a 16K 
machine. 

SHOP AROUND 
• As a new reader, in need of 
some advice, I wish to buy a 
home computer, mainly for 
good quality education and 
games program. I am contem-
plating buying a Dragon 32, as it 
s eems to have some good 
specification at a budget price. 
Could you tell me if I would be 
restricted to buying only the 
software supplied by the manu-
facturer of the computer? I am 
very keen to buy some Acornsoft 
i t e m s , s u c h as S n a p p e r , 
Monsters and Defender, and I 
need to know whether or not 
these would be compatible. Also, 
would I need to buy any 
accessories, such as a tape unit 
extended RAM, or whatever? 

P Wilson, 
iMncaster Road, 

London Wll. 
ALTHOUGH YOU are not restricted to 
software produced by the manu-
facturer or distributor of the 
particular computer you buy, you 
are restricted to software which is 
written for the computer which you 
have bought. Acorn software, 
whether for the Atom or the BBC 
^Microcomputer, witl nor run on the 
Dragon. I f you like this software so 
much, it may be well worth 
considering buying an Acorn 
computer. Unless you buy a disc 
unit for your computer — and many 
of the cheaper computers do not, as a 
rule, support discs — you will have 
to obtain a cassette tape player to be 
able to load software into your 
computer. Exceptions to this include 
the Texas TI-99/4A which accepts 
plug-in cartridges for programs. You 
cannot, however, save your own 
programs on to cartridges. A tape or 
disc unit is needed for this. 
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ZX81 AND SPECTRUM 
HARDWARE 

ZX81 KEYBOARD 
FULLY BUILT! 

• Full size keyboard 
• Plug in - No soldering 
• Full Repeat on all keys 
• Single keys for RUBOUT, EDIT, FUNCTION and CURSORS 
• Large space and newline keys 
• 2 Shift keys. 

We also are stockist for Redditch Electronics. 
See their Ad in this issue and Feb 83 page 86. 
Our prices are 10% less for all their products. 

Metal case to hold our keyboard, RAM pack, ZX81, PSU and 
strong enough to put TV on top. £26. 

Postage 40p under £4. Export (surface) £2. 
Send SAE or 20p for catalogue. 
Cash with order or ACCESS. 

HARRIS £r LOCKYER ASSOCIATES 
33 Pedmore Close, Woodrow South, 

Redditch, Worcs B97 7XB 

OAKLEAF COMPUTERS 
Education Hobbyist A Small Business Computers 

IDSCB 
LTD 

Model B 
100K Single Disk 
100K Twin Disk 

£399.00* 
£265.00* 
£389.00* 

OAKTREE WORKSTATION 
Teak £24.95 white £22.95 
ELECTRON FOR DETAIL 

Acorn Atom & BBC Twin User 
Joystick Interfaces £13.95 

(Free Carriage — Please state model) 
A l l Prices include *£8 .00 Carriage 

V . A . T . 

B B C 
SOFTWARE & 
ASSESSORIES 

NETWORKING 
& EDUCATION 
SPECIALISTS 

: > 1 C 0 R N 

Please Sencf your 121 DUDLEY ROAD. GRANTHAM, 
remittance t o : - LINCS NG31 SAO Tel: (04761 76994 

SPECIALISTS 

r \ 

'0 

ZX Business Software. 
FOR SMALL BUSINESSES AND THE SELF EMPLOYED 

Business Bank Account: this program enables you to 
make debits under 11 subheadings. Statements include 
totals of all subheadings. £8.75 
Sales Day Book: for all your invoices, this program will 
enable you to prepare statements of outstanding 
invoices. Program will also calculate VAT. £8.75 
Purchase Day Book: keeps a complete record of all 
your purchases under 11 subheadings. The program 
will also calculate and deduct VAT. £8.75 
Quarterly Analysis: quarterly totals from Bank 
Account, Purchase and Sales programs can be 
analysed with this program. £4.75 
All the programs have full search facilities and will 
enable you to prepare quarterly accounts for your VAT 
returns and annual accounts for your accountant. 
These programs can also be used by companies not 
reg. for VAT. 
Business Pack: incl. Bank Account, Sales and 
Purchase programs. £25 
Please specify memory size when ordering for your 
ZX81 and ZX Spectrum. 
AH prices include VAT. Post & Packaging. For details 
send S.A.E. to: 

TRANSFORM LTD., 
41 Keats Ho., Porchester Mead, Beckenham, Kent. 

Tel: 01-658 1661 

VIEWPOINT THE PROGRAM THAT 
YOUR ZX SPECTRUM HAS 
BEEN WAITING FOR' 

Draw complex 3-ctimensional objects. V iew t h e m after rota-
tion in any or all of 3 dimensions. 
Features: 

1) Rotat ion in 3 dimensions about a single point 
21 Rotat ion about a line between t w o points. 
3) Generat ion of stereo pairs. 
4) V iew from one point towards another point. 

Objects can be stored separately on tape and copied to the ZX 
printer 
Wri t ten in BASIC for you to modify to your o w n require-
ments. 
Ideal for computer modell ing, molecular modelling. CAD etc 

Viewpoint • with full instruction and examples 

£6.50 
I Just starting to write machine code programs ' The deal as-

sembler for'begmners is Ultraviolet Look at the facilities that it 
offers: 

Works entirely decimal ino hex problems): all Z80 in-
structions correctly assembled; supports the pseudo-
instructions EQU. ORG (multiple ORGs allowed). DEFB, DEFW 
and DEFS; code can be assembled at one location and then re-
located; allows alphanumeric labels of any length: full listings 
of assembled code and mnemonics can be output to the 
printer, full error trapping with faulty instruction ciearlv indi-
cated; comments can be included in the source file. 
The ideal complement to Ultraviolet >s Infrared an easy-to 
use disassembler 

So n o w t h e r e is no need to be intimidated by machine code -
with Ultraviolet a n d Infrared it's Chi ld 's play1 Buy them f rom 
the machine code specialists - ACS Software. 

ULTRAVIOLET £7.50 INFRARED-£6.75 
Ail our Spectrum programs will work in t>otn 16K and 48K 
models Please send sae for details of ZX81 programs. 

/ \ ACS SOFTWARE 7. Lidyelt Crescont. 
/ ^ v Roundhay, 

/ C^?1.—Uf—J \ Leeds LS8 1HN 
1 \ 
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Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 

FINGERTIPS: 

T U B FIRST program this month 
comcs from Albert Ball of 
Warrington, for his CBM PR-100. 
The program performs the basics of 
Boolean Algebra and is intriguing in 
being the first calculator program I 
have seen to do this. Boolean algebra 
refers to the logical combination of 
binary codcs and can be used in 
some up-market calculators. 
Applications of the work are seen 
not only in computing but digital 
electronics. 

The following sequences can be 
used to evaluate logical expressions. 
The two logical values arc assumed 
stored in M l and M2 but any 
memories can of course be used. 
AND MR 1 X MR 2 

6 steps 

OR MR 1 + MR 2 x 

F INT 

INVERT MR 1 + 

9sieps 

1 
6 steps 

EXCLUSIVE OR MR 1 - MR 2 
-i- 2 x F FRAC 2 12 steps 

These sequences can be chained 
together, to compute results for more 
complex expressions. !:or example, 
the expression (A H) + (CD) gives 
the following sequence: 
(A in MC, B in Ml, C in M2 and D in 

M3t MR 0 x (MR 1 • . ( 1) 4 ((MR 
2 + i * 1 x MR 31 + / + 11 - sfx 
F INT R S. 
A further program is useful for pre-
setting memory contents prior to 
evaluating expressions when estab-
lishing truth tables. Memory 
contents can tn; set manually, of 
course, but this becomes tedious if 
many variables are involved, or if 
many states have to be analysed as 
for truth tables. 

A decimal number is entered 
manually and the program runs as 
many times as there arc memories to 
be set. The effect is to load the 
memories to be set, in other words 
load the memories with binary digits 
corresponding to ihe dccimal num-
ber entered. The most significant 
digit is in MO, the next in M l and so 
on for as many digits as arc needed 
— up to a maximum of nine. 

l:or example, to generate a truih 
tabic for the expression quoted 
earlier, enter the program shown in 
locations 0-21 inclusive, and enter 
the key sequence also shown earlier 
from location 22 onwards. 

Enter 0 — the iirst decimal 
number, Goto 00 then press R/S 
four times — allowing the program 
to stop between presses. This loads 
M0 to M3 inclusive with zeros. Run 
the expression evaluation program 
from 22, and the result is given, l-'or 

the next value, enter 1, Goto 00 
again press R/S four times. Now M0 
to M2 contain zeros and M3 
contains 1. Run from 22 for the next 
result, continuing in this way up to 
decimal number 15 generates a truth 
table. 
DEC NO. A B C D RESULT 

(M0)iMlHM21(M3) 
0 0 0 0 0 1 
1 0 0 0 1 0 
2 0 0 1 0 1 
3 0 0 1 1 1 
4 0 1 0 0 1 
5 0 1 0 1 0 
6 0 1 1 0 1 
7 0 1 1 1 1 
8 1 0 0 0 1 
9 1 0 0 1 1 
10 1 0 1 0 1 
U 1 0 1 1 1 
12 1 1 0 0 1 
13 1 1 0 1 0 
14 1 1 1 0 1 
15 1 1 1 1 1 

The memory loading sequence 
shown uses a feature of the CBM 
PR-IOO which is not described in the 
manual, that is 

F x <> M F 9M 
This has the cftcct of cycling the 
contents of all memories. M0 
contents go to M I, M I to M2 and so 
on, M9 contents go into the x 
register — the display — and the x 
register contents go. into M0. 
Memory Loading Program. 

2 
0 
0 

0 1 

-0 -r M 
1 2 0 
2 R/S 
3 M F 
4 9 XOM 
5 F F 
6 FRAC 9M 
7 X F 
8 2 INT 
9 GOTO 

Area by co ordinates program for the 71-57. 

LRN 
STO 0 00 32 0 

U 01 00 
R/S 02 31 
STU 1 03 32 1 
ST0 •-> C- 04 Oc. 2 

0 05 00 
R/S 06 81 
ST0 3 07 32 3 

0 08 00 
R/S 09 81 
ST0 4 10 32 4 
2NB LBC 1 11 86 1 

0 12 00 
R/S 13 81 
ST0 5 14 32 5 

• 15 00 
R/S 16 81 
ST0 6 17 32 6 
SBR 2 18 61 2 
RCL 4 19 33 4 
ST0 2 20 32 2 
RCL 5 21 33 5 
ST0 3 22 32 3 
RCL 6 23 33 6 
STO 4 24 32 4 

GOTO! 
2nd LBC £L 
RCL 0 
INV SUM o 
RCL 6 
INV SUM d 
RCL o 

2ND SUM f-t O 
RCL o 
SUM —* 

< 
INV SBR 
LBC 4 
RCL 1 
STO 6 
SBR o 

2 
2ND INV SUM 7 

0 
X O T 
2ND 1X1 
R/S 
RST 

25 51 1 
26 86 o 
£. I o o 0 
28 -34 3 
29 33 6 
30 -34 
31 33 2 
32 39 o 
33 33 3 
34 34 f 
35 -61 
36 86 4 
- i —y 1 or 3 J 1 
38 32 6 
39 61 
40 02 
41 -39 1* 
42 00 
43 £ - • = -

44 40 
45 81 
46 71 
47 
48 
49 

Bent Bollerup, of Denmark, has a 
Jackpot program for the l'C-1211 
that has kepi his friends occupied for 
hours, he says. 

In Def mode you press Shift A. 
You are asked for an initial number 
between 0 and 7 — up to ten digits. 
Knter this, and you arc shown the 
wheels one by one, then the 
winnings and your total. On pres-
sing Enter you are asked for Hold? 
( 0 - 1 ) . 

010 ENTER 
means hold the middle wheel. I f you 
do not want to hold, just press Enter 
again and the next game is in play. 

You will not be asked for Hold 
alter winning. Hold cannot be used 
in two succeeding plays. Every game 
costs you two coins — H in line 20 — 
and you can win from two to 40 
coins — G in line 60. 

The priority of the signs is from 
the lowest: 

/ t * / / Y 5 
If you want to proceed from the last 
game, rather than from scratch, start 
on Shift B next time you turn the 
computer on. About the program: 
line 5 and sub-routine lines 190-220 
generate the first random number. 
The random generator — lines 
200-220 — is to be found in Response 
frame, March 1982. 

Lines 22 to 55 calculate the next 
random numbers, pick the corres-
ponding sign, and show the wheels. 
I.ine 60 calculates the winnings — 
this can be adjusted by changing the 
fraction 8/7. Lines 70 and 90 beep I 
for every two coins you win and 
print the three wheels, your 
winnings and your total numbei of 
coins, plus or minus. Lines 100 to 
170 handle the Hold function 
togelher with lints 250 and 260 and, 
to be specific, lines 24 and 26. 

For space in the listing I have used 
a dot. Two dots mean two spaces. 

Jackpot program for PC 1211 

5 "A" H = 0: GOSUB 190 
10 "B" AS ".": BS ".": CS ".": 

W- 0 
20 "C" H H 2 
22 FOR X 1 TO 3 
24 IF AS(X) "." GOTO 28 
26 GOTO 55 
28 GOSUB 200 
30 A<X + 11) J 
35 GOTO IJ +411 
41 AS (XI "'"GOTO 50 
42 AS (XI " " GOTO 50 
43 AS (XI " t " GOTO 50 
44 A$ (XI GOTO 50 
45 A$ (XI " " GOTO 50 
46 A$ (XI •••* GOTO 50 
47 AS (XI "Y" GOTO 50 
.18 A$ (XI "$" GOTO 50 
50 PAUSE "...."; AS; BS; CS 
55 NEXT X 
60 G INT((L MC(M NC 

(6+ M*2> + (IL MI-mM NIC 
(2- M-8/7)) 

70 H H + G: BEEP G/2 
90 PRINT "...."; A$, B$; CS, ".,."; 

G; "..TOT.."; H 
100 IF WOO LET W 0: GOTO "8" 
110 IF G GOTO "B" 
115 K 0 
120 INPUT"..HOLD.?.(0 1!."; K 
125 W K: IF K 0 GOTO "B" 
130 FOR X 3 TO 1 STEP 1 
140 GOSUB 250 
150 IF P - 0 LET A$(X! 

(continued on next page) 
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FINGERTIPS 
I continued from previous page) 

160 NEXT X 
170 GOTO "C" 
190 INPUT "INIT. .NUMBER. 

IO.T0.1).";P: Z = ( P - Z ) / 2 
200 = (Z + n»i5 
210 Z-2 INT Z 
220 J INT(Z'S): RETURN 
250 P = K INT<K/10C10 
260 K = INTiK/101: RETURN 

Mark Vince of Halesowen has 
written an intriguing little program 
which will output cxactly the 
factorial of any number between 1! 
and 237!. I await the flood of letters 
informing mc of a quicker method. 
iMark uses 3 Casio fx-602P. 

This program calculates all digits 
of n! for any n between 1 and 237. 
The program calculates all digits and 
displays the first few digits; 
successive presses of F.xc then 
display blocks of seven digits at a 
time. When all digits are exhausted 
the letter E is displayed to signify 
F.nd. Long execution times must be 
expccted for large values of n. 

Finally a program for the TI-57 
from B Maddocks of Sheffield. It 
will calculate the area of anv 

polygonal shape — a great improve-
ment on Simpson's Rule. This 
program will give the area of any 
shape or cross-section from the co-
ordinates of that shape based on: 

V^N|Xi=XjHY| i +u-Y (M>> 
A = ) 

' = =2 2 
when Yn » 1 - 71 

See figure I. 

PRESS 
DISPLAY 

RST 0 
4 4 

R/S 0 
3 3 

R/S 0 
1 1 

• / - -1 
R/S 0 

2 2 
+ / - -2 
fl/S 0 

3 3 
+ / - 3 
R/S 0 

2 2 
+ / - -2 
R/S 0 

5 5 
R/S 0 

SBR 4 33 

Mark Voice's factorial program. 

MODE.67 MODE 2 
PO"*! MRC+/-MIN00 1 MIH01 MN3F 7 10 HIN I F 
LBLO 1 MIN 4F OMIHF LBL5 0MIN2F 
LBL1 1 M+F IND HRF X MROO+/- + HR2F = IN0 MINF - MRlF=y^0 
GOTO 2 GOTO 3 
LBL2 I MB I1RF - MR IF - INT MIN 2F=xMRlF=IND MINF GOTO 1 
LBL3 MRF-MR4F=x 0t1+4F MR4F-MR3F=x 0 GOTO 4 GOTO 5 
LEL4 M+3F ISZ GOTO© MR3F MIN P0 IND MR00 LOG INT MIN IF 
LBL6 IND MRwu MR1F 16 FRRC IND fl IN Qff =- " , « " MR IF 16 . INK 
MR60»IND MIN08 1 M-JF MftIF X 3 GOTO 6 € MIN1F HLT"" PSZ 
G0T06 "E" 

Figure J. Area by co ordinates 
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Figure 2. Follow co ordinates clockwise or anv-clockwise 

3 , - 1 4 , 3 

2 T \ 

/ 3 4 \ 

- 2 - 3 - 2 , 5 u 

The Cheapest Known Rampacks In The World 
16K RAMPACK 

£19.75 

FULLY COMPATIBLE WITH ZX81 AND ALL 
ACCESSORIES -SIMPLY PLUG STRAIGHT 
INTO USER PORT AT REAR OF COMPUTER 

Fully cased tested and guaranteed 
Gold plated edge connector coated for extra 
long life 
Secure no wobble design 
Same sleek case size for both versions 

PRICE INCLUDES V A T & P&P DELIVERY NORMALLY 14 DAYS 

Send cheque/P.O. payable to: 

CHEETAH MARKETING LTD. 
359, The Strand, London WC2. Tel: 01-240 7939 
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Sinclair ZX Specti 
16Kor48KRAM... 
full-size moving-
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 
£125! 

First, there was the world-beating 
SinclairZX80. The first personal computer 
for under £100. 

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

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

Professional power-
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

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

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

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

Ready to use today, 
easy to expand tomorrow 

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

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

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

Key features of the 
Sinclair ZX Spectrum 
• Full colour-8 colours each for 

foreground, background and border, 
plus flashing and brightness-intensity 
control. 

> Sound - BEEP command with variable 
pitch and duration. 

i. Massive RAM-16Kor48K. 
> Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

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

> ASCII character set-with upper- and 
lower-case characters. 

> Teletext-compatible-user software 
can generate 40 characters per line 
or other settings. 

i High speed LOAD & SAVE 16Kin100 
seconds via cassette, with VERIFY& 
MERGE for programs and separate 
data files. 

i Sinclair 16K extended BASIC-
incorporating unique 'one-touch 
keyword entry, syntax check, and 
report codes. 



um 

ZX Spectrum software on 
cassettes-available now 

The Spectrum software library is 
growing every day. Subjects include 
games, education, and business/ 
household management. Flight 
Simulation...Chess... Planetoids... 
History.. .Inventions.. .VU-CAIC.. .VU -3D 
...Club Record Controller. ..there is 
something for everyone. And they all 
make full use of the Spectrum's colour, 
sound, and graphics capabilities. You'll 
receive a detailed catalogue with your 
Spectrum. 

ZX Expansion Module 
This module incorporates the three 

' functions of Microdrive controller, local 
area network, and RS232 interface. 
Connect it to yourSpectrum and you can 
control up to eight Microdrives, 
communicate with other computers, and 
drive a wide range of printers. 

The potential is enormous, and the 
module will be available in the early part 
of 1983 for around £30. 

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

TheZX Printer-
available now 

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

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

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

TheZX Microdrive-
coming soon 

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

Each Microdrive can hold up to100K 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5seconds. And you'll be able to connect 
up to 8 Microdrives to yourSpectrum via 
theZX Expansion Module. 

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

How to order your ZX Spectrum 
BY PHONE-Access,Barclaycard or 

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

Access or Trustcard. 
EITHER WAY-please allow up to 28 

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

To: Si Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. Order 
Qty Item Code Item Price Total 

£ £ 
SinclairZX Spectrum-16K RAM version 100 125.00 
SinclairZX Spectrum-48K RAM version 101 175.00 
SinclairZX Printer 27 59.95 
Printer paper (pack of 5 rolls) 16 11.95 
Postage and packing: orders under £100 28 2.95 

orders over £100 29 4.95 
Total £ 

Please tick if you require a VAT receipt • 
*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
•Please charge to my Access/Barclaycard/Trustcard account no. 
*Please delete/complete , 
as applicable 
Signature 
PLEASE PRINT 
Name: Mr/Mrs/Miss 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 

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 YQC 9031 

FREEPOST-no stamp needed. Prices apply to UK only. Export prices on application ication. 



Sinclair ZX Spectrum-technical data 

Dimensions 
Width 2 3 3 mm 
Depth 144 mm 
Height 3 0 mm 

CPU / memory 
Z80A microprocessor running al 3.5 MHz. 

16K-byte R O M containing BASIC interpreter and 
operating system. 

16K-byteRAM (plusOptional 3 2 K - b y t e R A M o n 
internal expansion board) o r48K-by teRAM 

Keyboard 
40-moving-key keyboard with full upper and 

lower case with capitals lockfeature. All BASIC 
words obtained by single keys, plus 16 graphics 
characters, 2 2 colour control codes, and 21 user-
definable graphics characters. All keys have auto 
repeat. 

Display 
Memory-mapped display of 2 5 6 pixels x 

192 pixels; plus one attributes byte percharacter 
square, defining one of eight foreground colours, 
one of eight background colours, normal or extra 
brightness and flashing or steady. Screen border 
colouralso settable to one of eight colours. Will 
dr iveaPAL UHF colourTV set. or black and white 
set (which will give a scale of grey), on channel 36. 

Sound 
Internal loudspeaker can be operated over 

more than 10 octaves (actually 130 semitones) via 
basic BEEP command. Jack sockets al Ihe rear of 
computer allow connections to external amplifier/ 
speaker. 

Graphics 
Point, line, circle and arc drawing commands 

in high-resolution graphics 
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functions to 
yield character at a given position, attribute at a 
given position (colours, brightness and flash) and 
whether a given pixel is set. Text may be written on 
the screen on 24 lines of 3 2 characters. Text and 
graphics may be freely mixed. 

Colours 
Foreground and background colours, bright-

ness and flashing are set by BASIC INK. PAPER. 
BRIGHT and FLASH commands. OVER may also 
beset , which performs an exclusive-or operation 
to overwrite any printing or plotting that isalready 
on the screen. INVERSE will give inverse video 
printing. These six commands may be set globally 
to cover all further PRINT. PLOT, DRAW orCIRCLE 
commands, or locally within these commands to 
cover only the results of that command They may 
also be set locally to cover text printed by an 
INPUT statement. Colour-control codes, which 
may be accessed from the keyboard, may be 
inserted into text or program listing, and when 
displayed will override the globally set colours 
until another control code is encountered. Bright-
ness and flashing codes may be inserted into 
program or text, similarly. Colour-control codes in 
a program listing have no effect on its execution. 
Border colour is set by a BORDER command.The 
eight co I ours avail able are black, blue, red. 

magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas flashing and others steady, and 
any area may be highlighted extra bright. 

Screen 
The screen isdivided into two sections. The 

top section - normally thelirst 22 lines - displays 
the program listing or the resultsof program or 
command execution. The bottom section -
normally the last 2 lines - shows the command or 
program line currently being entered, or the 
program line currently being edited. It also shows 
the report messages Full editing facilities of 
cursor left, cursor right insert and delete (with 
auto-repeat facility) are available over this line. 
The bottom section will expand to accept a 
current line of up to 2 2 lines. 

Mathematical operations and functions 
Arithmetic operations o t + , X , -s-, and raise 

lo a power. Mathematical functions of sine, 
cosine, tangent and their inverses; natural logs 
and exponentials; sign function, absolute value 
function, and inlegerfunction; square root 
function, random number generator, and pi. 

Numbersare stored as five bytes of floating 
point binary - giving a range of + 3 X10" 3 9 to 
+ 7 X 1 0 3 8 accurate to 9V2 decimal digits 

Binary numbers may be entered directly with 
the BIN function. - , > . < , > - , <— and < > may be 
used to compare string or arithmetic values or 
variables to yield 0 (false) or I (true) Logical 
o p e i a t o r s A N D . O R a n d N O T y i e l d boolean results 
but will accept 0 (false) and any number (true). 

User-definable functions are defined using 
DEF FN. and called using FN. They may take up to 
26 numeric and 2 6 string arguments, and may 
yield string or numeric results. 

There is a full DATA mechanism, using the 
commandsREAD, DATA and RESTORE. 

A real-time clock is obtainable. 

String operations and functions 
Stringscan be concatenated w i th+ . String 

variablesor values may be compared with — , > , < , 
> — . < — , < > togive boolean results. String func-
tions are VAL, VAL$, STRS and LEN. CHRS and 
CODE convert numbers to characters and vice 
versa, using the ASCII code. 

A very powerful string slicing mechanism 
exists, using the form a$ (x TO y). 

Variable names 
Numeric - any string starting with a letter 

(upper and lower case are not distinguished 
between, and spaces are ignored). 
String - AS toZS 
FOR-NEXT loops - A - Z . 
Numeric arrays - A-Z. 
String a r r a y s - A S toZS. 

Simple variables and arrays with the same 
name are allowed and distinguished between. 

Arrays 
Arrays may be multi-dimensional, with sub-

scripts starling at 1. String arrays, technically 
character arrays, may have their last subscript 
omitted, yielding a string. 

Expression evaluator 
A full expression evaluator is called during 

program execution whenever an expression, 
constant or vanable is encountered. This allows 
the use of expressions as arguments toGOTO. 
GOSUB, etc. 

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

Cassette interface 
TheZX Spectrum incorporates an advanced 

cassette interface. A tone leader is recorded 
before the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and a Schmitt trigger is used to remove 
noise on playback. 

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

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 
tape to combine them with the existing contents 
of memory. Where two line numbers or variables 
names coincide, the old one is overwritten. 

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

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

Expansion port 
This has the full data, address and control 

busses from t h e Z 8 0 A , a n d is used to intertaceto 
the ZX Printer, the R S 2 3 2 and NE T interfaces and 
the ZX Microdrives. 

IN and OUT commands give the I /O port 
equivalents of PEEK and POKE. 

ZX81 compatibility 
ZX81 BASIC is essentially a subset of 

ZX Spectrum BASIC The differencesare as 
follows. 

FAST and SLOW: the ZX Spectrum operates at 
the speed of the ZX81 in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands. 

SCROLL: theZX Spectrum scrolls automatic-
ally, asking the operator "scroll?" every time a 
screen is tilled. 

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

Character set: theZX Spectrum uses the 
ASCII character set, as opposed to the ZX81 
non-standard set. 

ZX81 programs may be typed into the 
ZX Spectrum with very little change, but may 
of course now be considerably improved. The 
ZX Spectrum is fully compatible with the 
ZX Printer, which can now print out a full upperand 
lowercase character set. and the high resolution 
graphics; using LLIST, LPRINT and C O P Y 
ZX81 software cassettes and theZX 16K RAM 
packwil lnot operate with iheZX Spectrum. 

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



SOFTWARE FILE 

•JJ-JJ 

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. 
T „ L . _ T o enter the program, first type in a Rem 

' ^ • statement containing 305 characters, made up 
o f nine ful l lines plus 17, as the first line of the 
program. I f you then use the direct command 
Poke 16510,0. This wi l l give the first line a 
line number o f 0, so that you cannot 
accidentally erase it. Next type in and run ihis 
now well-known hexadecimal loader: 
1 REM . . .305 characters. . 

10 LET X 16524 
20 LET AS - " " 
30 IF AS - A " " THEN INPUT A$ 
40 SCROLL 
50 PRINT X,A$(TO 2) 
60 POKE X,16'CODE AS-CODE A$I2> 4/6 
70 LET X X 4 1 
80 LET AS A$(3 TO) 

David Green, 
Ashford, 
Kent. 
Hl-Rt- IS A machine-code arcade-type game 
written for the 16K ZX-81. It wi l l not work on 
a computer wi l l less than 3.5K as the down-
scroll routine, adapted from Mun i r Zaman's 
program in the January 1983 Your Computer, 
crashes i f used with a minimum display file. 
The game itself is relatively simple involving 
the player controlling a car driving along a 
road avoiding the edges o f the road and any 
other cars, but the incredible speed of machine 
code makes it enjoyable and challenging. 

Turbo: machine-code listing 

16524 tern 7E ED 4B 84 40 
01 08 00 2A88 40 FE 00 89 
EO 43 84 40 3E EF C2 9F 41 4F 
C5 DB FE 3E26 CD F5 08 
CD F5 08 F5 D7 3E 2D 
CI CB 47 16686: D7 
3E 80 20 07 ED 4B 84 40 16757: 
D7 2b 0C 2A 86 40 
AF 7C 3A 34 40 ED 5B 88 40 
D7 FE 00 CB 47 5A 
D7 20 01 28 02 16 00 
D7 24 0D 2B 
07 F1 0D 7C 
07 CB 4F 79 B5 
3E80 20 07 FE FF CA AF 41 
D7 24 20 01 IB 
04 7C 0C 7A 
78 FE 15 FE 1A B3 
FE 16 20 01 20 01 20 F5 
20 E9 25 0D 22 86 40 
21 OE 15 22 88 40 ED 43 84 40 16781: 
22 82 40 16633 CD F5 08 2A 88 40 
21 00 05 2 A 0C 40 3E 80 28 
22 86 40 01 B4 02 D7 7C 
21 00 14 09 AF B5 
22 88 40 E5 D7 20 F8 
21 00 00 01 21 00 D7 2A 8A 40 
22 8A 40 09 D7 23 
16578. EB D7 22 8A40 
ED 4B 82 40 E1 D7 C3 C2 40 

3E F7 01 B5 02 3E 80 16799: 
D8 FE ED B8 D7 01 00 40 
CB 67 2A0C 40 16730: 36 3D 
20 01 06 20 3A 34 40 0B 
0D AF E6 07 78 
3E EF 23 FE 07 36 BD 
DB FE 77 20 12 B1 
CB 57 10 FC 3A 35 40 20 F7 
20 01 ED 4B 82 40 E6 03 01 FF FF 
0C CD F5 08 3C C9 
ED 43 82 40 2A 0E 40 16815 

01 00 00 
C9 
end 16818 

90 GOTO 30 

Notice that the actual program in machine 
code starts at 16524, the firsi 10 bytes being 
data. 

Enter the hexadecimal numbers shown in 
the machine-code listing: i f you do not 
understand machine code, then these are 
numbers in base 16 which allow you to 
represent any number from 0 to 255 in jusr 
two digits — see the Sinclair manual. This 
loader allows you to enter as many codes as 
you like before pressing Newline. I f you think 
that you have made a mistake then type S and 
Newline, and when the error report 3/50 
appears then type I.et X = an address which 
you know is correct, followed by Goto 20. 

When you have entered the last code C9 at 
16818 type S to stop, and then enter the 
second Basic program which prints the 
instructions and activates the machine code. 
Save the resulting program on tape as any 
error in the machine code could cause a system 
crash and the loss o f your program. 

70 PRINT "THE FASTER YOU GO, THE 
GREATER THE DISTANCE THAT 
YOU CAN TRAVEL IN THE TIME.1 

80 PRINT 
90 PRINT "CONTROLS ARE:" 

100 PRINT "(51-MOVE LEFT", "(8) MOVE 
RIGHT". "(0) ACCELERATE". 
"(91 DECELERATE" 

110 FOR N 1 TO 200 
120 NEXT N 
130 PRINT AT 20,2: 

" PRESS ANY KEY TO START " 
(inverse video) 

Turbo: Basic listing 140 PRINT AT 20,2;"PRESS ANY KEY TO 
START" 

0 REM . .(machine code). . . 150 IF INKEYS " " THEN GOTO 130 
10 CLS 160 CLS 
20 PRINT TAB 10;"TURBO";TAB 10; 170 LET X USR 16524 

180 IF X THEN PRINT AT 1.8."YOU HAVE 
30 PRINT TAB 8;"[CID.GREEN- CRASHED" 
40 PRINT 190 IF NOT X THEN PRINT AT 1,12:"TIME 
50 PRINT "YOU HAVE TO DRIVE YOUR UP" 

CAR ALONG THE ROAD AS FAR 200 PRINT AT 3.12;"SCORE:";PEEK 
AS POSSIBLE IN A LIMITED 16522 + 256'PEEK 16523 
AMOUNT OF TIME, AVOIDING 210 !F INKEYSO"" THEN GOTO 210 
THE ROADSIDES AND ANY 220 IF INKEYS " " THEN GOTO 220 
OTHER CARS THAT YOU MAY 230 GOTO 160 
COME ACROSS." 240 SAVE "TURBO" 

60 PRINT 250 RUN 

Corridors of fear 
Colin Carruthers, 
Edinburgh. 

T h e THREE-DIMENSIONAL view that confronts 
you when you play this game shows the 
corridors within a maze from which you must 
escape within a given time. Your current x-y 
co-ordinate is displayed along wi th your 
orientation and the x-y co-ordinate of the way 
out. 

Movement around the maze is by means o f 
the cursor control keys: 7 moves one space 
forward unless there is a wall directly in 
front — and 5 and 8 turn the player through 
90° to the left or right. 

At the end of the game, a plan o f the maze is 
drawn so the player can see where he took the 
wrong turning. The game consists o f a short 
machine-code routine and a larger Basic 
program. 

The machine-code routine clears the first 22 
columns of the display file and is best entered 
using the short Basic program. Run it, save it 
on tape and test the routine by typing 

LET x USR 23760 

Assuming all is well, delete lines 10-40 by 
typing their line numbers. Type in the main 
program, using: 

LIST 2 

instead of just I.ist to avoid listing the 
machine-code. The graphics characters in line 
5025 are graphic A B C D and the inverse 
characters in 5786 say " H i t any kev to being". 

liach maze used in random, generated from 
four out of eight possible segments, each five 
by five units giving a final maze of 10 by 10 
units. 

1 REM aaaaaaaaaaaaaaa.aaaaa.a3a aaaaaaaaa 
1© OATfl 6 , 1 9 a , 1 7 , 1 0 . © , 3 3 . © J 64. , 

1 0 7 . 6 . 2 2 , S 4 . , 0 , 3 S , 1 6 , 2 5 1 , 2 3 ? . . S O , 1 
9 3 , 1 6 , 2 4 3 , P & X 

SO POR x > 2 3 T 6 8 TO 2 3 7 3 1 
3 P BERD V: POKE X.V 
4-P NEXT X 

5 > R f i N £ > O t t I 2 E BORDER 0 P f i P E R 
O INK 7 

l O C-LS P R I N T ST 5 ; ? , " M ft I E 
" , f i T 1 0 , 2 , " © C o u n C i r i - « t f , e r i " , ^ , 
r i s , e , " i s s i -

S O G O S u e . 5 0 O O 
At C-O SU6 30OO. PftlfJT AT 2 1 , 2 3 . d « ( M 

5 0 GO S U E lOOO 
6 0 LET z * = 2 N K E Y S 
6 1 LET t « I N T < < 2 S 6 + P E E K 2 3 6 7 3 * 

PEEK 2 3 6 7 2 ) SO) 
6 2 INK O: PLOT , t i « l i - 5. <-6 : D 

RftU 7 , 0 DPftVI 0 , 1 ; DRRIJ - 7 . O DR 
=>u © , 1 ORAU 7 , 0 INK. 7 63 IF t ; s ! i s o THEN _ET 
E UP ! " FOR i i l O TO - 1 5 M E F - 2 

B E E P . 2 , « t NEXT a CO TO 7 O 0 O 
p i I F : t o " 5 " AND •©•• PNE> 

Z*<>" 7 " THEN C-O TC* t o 65 IF THEN LET xp = xp + <x 
9 AND » t ( x p , y p ) i n (> "» • ' ) 

66 I F x p > x » a x OR ;<p . 1 THEN L E T 
q J . " F R E E ' " GO TO 7 0 0 0 

»7 I f r » : " 7 " THEN LET yp=yp+ ly . AND o f ( x p , y p ) I f ) t ; " » " ) 66 IF yp voj-4 OR jip . i THEN LET l * f ' F R E E ! OO TO ,'fG>e VO IF :t= 'S" THEN GO SUE J.OOO 
s o IF T H E N OO I-UT, J I O O 
SS GO SUB 3000 PRINT AT ,">1,23 , <i* t / > SO GO TO RO lOOO LET x=xp. LET ii=iip. L-FT i t ro J=2POO 1016 GO SUB 30©O 1019 LET q»UBR 23-*ci» » » I NT PT Z 

1 XP; " . ' , HP 
(continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 

THEM GO S 1020 I f » i i x . u > ( U Jfe drow GO TO 103O 
J 0 2 S I F a * < X , y » < l ) - " E " T H E N G O T O 1P3P 102S IF B l l v - v - i i V t - j J J I O = "w" THE N GO SLIP 
103© IT *>* «x . y > I r > =' u THEN GO 5 J6 deawUf i . G& TO 104© 1035 IF a % IX ,yJ ( r J = " « " THEN GO T r> 1 p+o 
1 0 3 S IF- < F ) * " W " T H E N GO SUB di'Jrf r40 lOdO IF ai*«x.u> ( ( ) » " » " THEN GO S UB dr.}w*20 RETURN 
L P J ? T r » T I , v , M i f ) i " « " T H E N R H T O an 
1 0 5 0 L E T x = x t x a L E T u ^ g t u j L E T 

G O T O ieafo 2O0© PLOT ©-ITS DRAU 2 4 , - 2 4 OR AU O, ORRU -S4 , -24 RETURN SO10 PLOT 175, 175; f-RRU £4 .-34. OROU 0 , - l a ? , DRflU , - S i RETLIR N 
3 O 3 0 P L O T ."-4., 1 5 1 D R A W 1 5 7 , 0 
2 0 3 1 D R A W 0 , 1 2 7 ; DRfiU - 1 S 7 , B 
2 0 2 2 D R R U 0 , 1 2 7 
2 B 2 S R E T U R N 
2 B 3 0 P L O T 0 , 1 5 1 O R R U 34. . © . D R A U 0 . - 1 3 7 : DRAU - 34. , 0 5035 RETURN 304.O PLOT 175,151 DRRU , O [s 
PAU 0 , -1S7. C-Rflti 24 , O RETURN 2100 PLOT S4, I S i : DRAU - = J D RRU 0 -7=1. DRAU -5-4,-34 21.01 DRRU 0 .127 : RETURN 
2 1 1 0 P L O T l £ l , l S l : D R A U - 3 4 , 2 4 
r.'RRU 0 . - 7 O : D R R U 3 4 , - 3 4 

2 1 1 1 DRfiUI 0 , 1 2 7 . R E T U R N 
2 1 2 0 P L O T 4 £ i . l 3 7 ; O R R U 7 9 , 0 : D R R 
U O . 7 0 D R A U - 7 5 , 0 : D R R U 0 , 7 9 
2 1 3 5 RETURr-i 
?130 PLOT 24.. 127. DRAU 2 4 . 0 DRP L.' 0 , - 7 9 : DRAU - 3 4 , 0 RETURN 2 U 0 PLOT 151.137: DRAU -24 O r RAU 0 , - 7 9 E-RAU 34,© RETURN 220O PLOT 46 ,137 DRfllJ 16, - 16 . D RRU 0 , -47 DRAU -16 , -16 : ORAL' 0 , 79 RETURN 
3 3 1 0 P L O T 1 2 7 , 1 2 7 - D R A U - 1 6 , - 1 . 6 : 
O R R U 0 , - 4 7 D R R U 1 6 , - 1 . 6 : D R A U 0 
. 7 9 R E T U R N 
5530 PLOT 64 ,111 : DRAU 4 7 , 0 
s a a i t>ftnu 0 , - 4 7 D R R U - 4 7 . 0 : D R R 
I 0 . 4 7 

2 2 3 S R E T U R N 2230 PLOT 4C,111: DRAU 16 .0 . L'RA U 0 , - 4 7 : DRRU -16,® 3331 RETURN 224-0 PLOT 127,111: DRRU - 1 6 , 0 D 

=SJ0 PLOT 93 .93 : ORftr.! - i . -4. DRR 
J 0 , - 3 DRRU 4 . - 4 . DRAW 0 , 1 1 

RETURN 252© PLOT 66 . C9 DPAU 3 3 3 , - 3 - DRAU - £ , 0 '.'Pfii O " 552 1 RET URN 253© PLOT DRP- J. , 0 J . -3 . DRAW -4 O RETURN 3540 PLOT DRAU -4 . n ©, - 3 DRRU 4 , 3 RETURN 

D f i f l U 

r > R A U 

LET I 
LET 

LET I 
r « 1: 

0 LET 
LET 
LET 

RETURN 
LET 

RAU O, -17 ORRU 1 6 , 0 ^Pi 1 RETURN 
DRAW 1 1 , - 1 1 : D 11, - 1 1 C'RAU 0 , 

t'Rftu - l l . - H : 11. i l DRAU C. 

DRRU ©,3S 

•O0 P L O T 6 4 , 2 1 1 
PAtJ O . - 2 5 D R A U -
4 7 R E T U R N 
3 3 1 0 P L O T 1 1 1 . 1 1 1 
O R A L > O , - 3 6 DRfllJ 
. 4 7 : R E T U R N 
^ 3 3 0 P L O T 7 5 , 1 0 0 . D R A U £ 5 , 0 O R A 
•J 0 , - 2 5 . D R R U 2 5 , G ~ 
3 335 RETURN 
2 3 3 0 P L O T 6 4 , 1 0 0 D R A U 1 1 , O ; D R R 
J 0 , - 2 5 D R f l U - 1 1 , 0 : R E T U R N 

3 3 4 0 P L O T 1 1 1 , 1 0 0 D R A U - 1 1 , 0 : D 
"SOU 0 , - 2 5 D R A U 1 1 , 0 . R E T U R N 
3 4 O 0 P L O T 7 5 , 1 0 0 D R A U 7 , - 7 - D R R 
U 0 . 1 1 D R A L l - 7 , - 7 : D R R U 0 , 2 5 : 
R E T U R N 
2 4 1 0 P L O T 1 0 0 , 1 0 0 D R R U - 7 , - 7 D 
R A W 0 . - 1 1 : D R A W 7 , - 7 D R A W 0 , 2 5 RFTURN 
2 4 3 0 P L O T 6 2 , 9 3 : D R R U 1 1 , 0 L>Hfl l . l 
0 , - 1 1 : D R A W - 1 1 , 0 : D R R U 0 , 1 3 

- 4 3 1 R E T U R N 3430 PLOT 7 5 , 9 3 : DRAU 7 , 0 DRAU 
13,-11 C-RflU - 7 , 0 R E T U R N 
2 4 4 0 P L O T 1 0 0 , 9 3 : DRAU - 7 , 0 D B A 
;j © . - i l - o n n u 7 , 0 R F T U B N 
3 5 0 0 P L O T 6 2 , 9 3 : D R A U 4 , - 4 : D R R U 

0 , - 3 : D R R U - 4 , - 4 D R A U 0 , 1 1 
= 5 0 1 R E T U R N 

>000 IF y a = l THEN LET f = l 
- 3 L E T r « 3 RETURN 
• O20 I F y ~ - 1 THEN LET • i 4 . =3 : L£~ i" =3 RETURN -"030 IF , j = i THEN LET f =3 

a l LET r = 4 RETURN 3040 LET ( L'ET 1=4 LET 
SETURN 
4 0 0 0 I F y 3 = - l THEN LtT ya 

XJ=1 RETURN 
402O I F y s = l THEN LET <,>3=0 YJ = - 1 RETURN 
4O30 I F X i i l THEN LET x a = 0 
j a - 1 RETURN 1040 LET LET y^B l 

4100 JI y j u 1 THEN LET y j=© 
J - i RETiJP;i 

4 1 2 0 IF y j - 1 THEN LET y j = 0 : LET 
x o ^ l RETURN 
4 1 3 0 IF X3 = ! THEN LET !fa»0 LET 
y a = - l . RETURN 
4-140 LET X 3 - 0 LET vld-1. RETURN 
300P DIM • $ ; i 0 . 1 O . 4 i LET -<mix = l 
0 LET 
5006 LET i t - " K > v " 
50 10 POKE USR , 3 S 5 : POKE USA 
" d " + 7 , 2 5 S 
SS015 FOR x « l TO 7 . POKE USR " a * 
x . 0 POKE USR " d " M C - l , Q N E XT s 
5 0 2 0 FOR X=0 TO 7 POKE U&R 
X , 1 2 6 POKE U&R " c " * x . l : NEXT x 
5 0 2 5 DIM g * ( 4 > : LET L." 
5IOO PLOT 2 3 9 . 7 : DRRU 9 , 0 DRRU 

161. DRAW - 9 , 0 : DRRU 0 , - 1 6 1 
5 3 0 0 FOR x=20 TO 1 STEP -1 . PRIN 
T AT X , 3 0 ; PAPER 4 , " " . BEEP . 0 1 
, 2 0 - X : NEXT :c 
S 5 0 5 PRINT AT S 0 . 2 5 , ' " t j « e " 
5 3 0 0 LET X 4 = l LET y.>»0 
5 7 0 0 LET y:-=10: LET XS = 1: LET Zm 
IRND> .49>+100 RESTORE 6 0 0 0 * 7 O 
0 SUE 5S0O 
5 7 1 0 LET Xi=6 LET Z=<RND>.49>f1 
00 RESTORE 6300+2 1 GO S U B 5 6 0 0 
3 7 3 0 LET <Ji LET x s « l LET 
R N O . . 4 3 ) * 1 O 0 RESTORE 64O0+Z. GO 

SUB 580© 
5 7 3 0 LET X S - - 6 LET s iRND' . 4 9 ) . 1 
0 0 . RESTORE S&OO+z. GO SUB 5S00 
5 735 LET I=RND 
574© LET g p = l t ( 2 ( . 3 J i H t H I 2 > , 6 / ) 
5 7 * 5 IF NOT ye THEN LET ye=INT t 
RN04 1 0 ! + 1 
5 7 5 0 IF ye = 1 OR y<! • 10 THEN LET X 
e - I N T IRND*10)+1 GO TO 5 7 7 0 
5 7 6 0 LET x e - l f ( 9 * ( R N D > . 4 9 ) J 
S77P JF s j n l THEN LET l > t l \ e , u e ) I 

•• GO TO 5 7 8 0 
5 7 7 3 i r xe = 10 T H E N L E T a » ( x e , y e ) 
C 3 ) = • « " : GO TO 573© 
5774 I F v o l THEN LET » « ( Y e , y e > I 
4> ="e •• : GO TO 5 7 8 0 
5 7 7 6 LET » * t x e , y e ) < 1 > - " « " 
5 7 6 5 LET y p - l l - y f i : LET XP=11-X« 
5 7 5 6 LET SJ .x - f LET B f F P 
. 2 . - 1 0 PRINT AT I I t m I > 1 I 

7 PAUSE 1. F R U 5 E 0 
PRINT RT 3 . 2 3 , - E X I T " . A T 4 . 3 

'.< • "AT " ; AT 5 , 2 3 , " , " , u» 
S790 LET t > » . ' ^ 1 5 3 LET I -O POKE 

•33C-74.P POKE £ ' 3 6 7 3 , 0 POKE 3 3 6 
7 2 , 0 
S 7 9 5 PRINT AT 1,30," INK 4 , " 
5 7 9 9 RETURN 
5 6 0 0 FOR TO y j - - 4 STEP 1 
SS10 PEAO 
5S30 FOR X = 1 TO 5 
5 8 3 0 LET M% (x - 1 , y 1 - * % I 4»x - 3 T 
O -1 *x > 
5 6 4 0 NEST x NEXT y 
5 8 5 0 RETURN 

Rocket command 
Gareth Rowland, 
Stockbridge, 
Sheffield. 

Yoi ' , A DOT roughly in ihc screen centre, have 
to try and protect all lour cities at the bottom 
o f the screen from incoming bombs from outer 
space. Each time one o f the bombs hits a city, 
a dot appears underneath the foremost left 
city- When all cities have a dot underneath 
them, the game ends. T o protect your cities 

you are equipped wi th a device which causes 
the space-bombs 10 detonate prematurely. 
When you move the base and push the ftre 
button an explosion wi l l occur round your 
base. I f a bomb is in the vicinity, it wi l l stop, 
leaving its smoke trail, and another wi l l appear 
at the top. 

T o move your base, a joystick is required. 
The movement o f the base is controlled 
between lines 540-110. The variables are 
Score for score, Basv for number o f bases 
blown up, x,y and x l , y l tor the bombs and 
x2,y2 for your base. 

10 
2 0 

OF 
3 0 
4 0 
5 0 
6 0 
7 0 
80 
3 0 

R E M M I S S I L E C O M M A N D B Y G R R E T H R O W L R N D , 8 - J R N , 

SO0O O-JEP 1 
6030 FOR TO 1 STEP -1 : FO R x - 1 TO MB3X FOR d - 1 TO 4 &03P IF E i ! ' f j ' ="!•" THEM PBIN 
T RT 1 5 - y , X + 4 , £ $ i d ) SO35 NEXT d 
t>OJ6 IF . t i x AND y -ay THEN PRINT 15 y •: -•< •• r-O TO e-04.fl 603? IF *xp AND UCVJP I J-tfN f r. IN I 15 -V , * + 4, d * ( f i -O40 NEXT X. NEXT y OUER 0 SOTO RETURN 7000 IF « l l ) THEN E'EEP . 5 , 1 O DEEP . 5 , 1 5 
7005 LET q=L.-5R 53760. PRINT AT ; INVERSE l . s i 0 i o -.tir r.niio .-.->12 PRINT AT 17 ,3 , • » -. i l . . . t po 
-015"PAUSE 100 BEER ,-.-7 BEEP . 4 . O 7020 PRINT AT 2 1 , 0 , " f lno thc . ' GO 
1 V '111 " 

"030 TP INKE-S="0" OR INKEVS»"N' THEN ST Oc' r-zr. IF INKEVt»"y- XNKEY*«"V Tj tluti 
.->.10 TO -O" O 

f BOO 
>© 10 
C-04P iOSO 6 lOO 
i i l l © 
O I S O j 130 Cii40 
52 lO MSB 
c>24 0 0300 
53 lO 532© 6330 
i.4O0 e-4 10 
j.4 30 6430 444 O 

8 S 0 0 35 lO 6S30 6530 6540 3600 
6610 8620 3630 aft 4.0 8700 57 ID 6730 3 .' JO 3740 

['N r W "WW W WUWM WW I, WW 
DATA WW lii w w w DRTR " « ' t H U * »< u> DATA "WW U" «t ww Wki DRTR " WW ww w w« W j »• DATA "WWW ww ww tf WW « DRTR " M W V W u WW KWW DATA "WW wuuw w w ww DATA " w w w uw --Jit ww ui DATA wv m w .. u> w w h" C'RTP "w WM wn: w tr*> in p> DRTR wi-< in o/w w w DATA " w w ww w ww ww DATA "ww w hi w jt wlf' DRTR " w ww ww w ww win DRTR "w WW wwww w ww w DRTR "ww W ww ww ww DRTR " w w w w w w w w ww DRTR ww www ww w ww ww 
DRTR " W WW w ww ww w DRTR " w tnw ww w wmwwww DATA "WW W Uli W •>*> # w DATA ww ww w w w w DATA " w w wwww ww www 
DRTR "WW wm w w WW w DRTR >nw ww ww w u ww ww 
DRTR " ww wui w ww u w DRTR " w w wv ww w ww w 
DRTR " w w w w w v w w ww 
DRTA " V WW w ww ww w DRTR " www w ww w WW ww DATA "w ww w ww ww ww 
DATA "ww w w w ww www DRTA "ww w w » w ww ww DATA ww w WW ww w ww DATA " w w ww w w w DRTR "W w WW W w WW www DRTR " ww www m w K* ww 
DRTR " w w WW WW W DRTR "v w wwww ww ww 

/ 

/ 

N 

/ 

CX IT RT 
S -1. I 

/ 6 , S t l * t 

The program takes only 1 ,l>22 bytes so you 
can always modify it. Note: i f you wish to Save 
it or Load it, you must first press the reset 
button. 
25 IF I>9 OR K 1 THEN RUN 

115 DRAW "C8;BM118,255, E10;F 10" 
550 FOR R 1 TO I + 2 
555 LINE (130.1501 (x2,y21,PSET 
556 LINE (130.150) ix2,y21. PRESET 
560 CIRCLE (x2,y2).R,7 
570 NEXT R 
5/5 IF PPOINT (x.y) - 7 THEN SCORE 

SCORE + 5. 
RENUM. 

• • I N P U T I 
D , '1 = N E X T 
P C L S 

C L S 2 = P R I N T 6 8 , " M I S S I L .E C O M M A N D " 
: P R I N T S 1 9 2 j " L E V E L 
D I F F I C U L T Y ^ 1 T O 1 0 > » 
F O R D - 1 T O 1 8 0 = S O U N D 
P M 0 D E 3 , 1 S C R E E N 1 , 1 
B f l S E - 0 = S C 0 R E = 3 5 
F - 3 3 : G - 0 : T = 1 2 8 : Q = 0 
F C L S 

L I NEC 4 0 , 1 5 0 > - < 4 8 , 1 5 4 > , P S E T , B F 
L I N E < 8 1 , 1 5 0 > - C 3 3 , 1 5 4 > , P S E T , B F 

P R I N T I 5 4 0 , " X X X X X X X X X X X X X M " ; 

D 
110 
1 2 0 
1 3 0 
1 4 0 
1 5 0 
160 
1 7 0 
1 8 0 

1 0 0 L I N E C 1 6 4 , 1 5 0 ) - < 1 7 2 , 1 5 4 ) , P S E T , B F 1 9 0 

L I N E C 2 1 2 , 1 5 0 > - < 2 2 0 , 1 5 4 > , P S E T , B F 
L I NEC 1 , 1 5 6 > - C 2 4 9 , 1 6 5 , P S E T , B F 
X — R N D C 2 5 1 > J Y ~ 0 
X 1 * R N D C 2 5 1 Y 1 = 0 
X 2 - 1 0 0 : Y 2 = 1 0 0 
E = R N D C 1 4 4 > = R ~ R N D C 2 > 
P O K E a ; H F F D 7 , 0 
Y 1 = Y 1 + 1 : X I - X 1 - 2 = Y « Y + 1 : 1 
I F S C O R E > 3 0 T H E N 2 0 0 E L S E £ 2 0 

• •j? VOUt t C O M P U T t R , M A R C H 1 9 B 3 



SOFTWARE FILE 
2 0 0 F - F + l = G ~ G + 3 3 9 0 I F J > 5 0 T H E N X 2 = X 2 + 3 
£ 1 0 P S E T C F , G , 6 > 4 0 0 I F J J > 5 0 T H E N Y 2 = Y 2 + 3 

" 2 2 0 P S E T C X , V , 6 ) = P S E T < X 1 , Y 3., 6 > 4 1 9 I F J J < 1 0 T H E N Y 2 = Y 2 - 3 

2 3 0 I F S C O R E > 6 0 T H E N 2 4 0 E L S E 2 6 0 4 2 0 I F Y 2 = > J . 4 5 T H E N Y 2 = Y 2 ~ 3 

2 4 0 T - T + l : Q - Q + 4 4 3 0 I F X 2 = < 3 T H E N X 2 = X 2 + 3 
2 5 © P S E T C T , Q , 6 > 4 4 0 I F X 2 = 3 T H E N P S E T C X 2 , Y 2 , S 'T 

2 6 0 I F Y = 1 5 1 OR Y 1 = 1 5 1 T H E N 6 0 4 5 0 I F Y 2 = s l 4 5 T H E N P S E T C X 2 , Y 2 , 5 > 
2 7 0 I F X I < 4 T H E N X 1 = X 1 + 2 4 6 0 I F Y 2 = < 3 T H E N Y 2 = Y 2 + 3 
2 8 0 I F G - 1 5 0 T H E N B R S E = B R S E + 1 4 7 0 I F Y 2 = 3 T H E N F S E T C X 2 , Y 2 , 5 > 
2 9 0 I F G = 1 5 3 T H E N 6 0 4 8 0 P S E T C X2.< Y 2 , 7 > 

3 0 0 I F Q = 1 4 8 T H E N B R S E - B R S E + l 4 9 0 I F B R S E > = 1 T H E N P S E T C 4 4 , 1 7 4 , 7 > 

3 1 0 I F 0 = 1 5 2 T H E N 6 0 5 0 0 I F B R S E > = 2 T H E N P S E T C 8 5 , 1 7 4 , 7 > 
3 2 0 I F R = 1 T H E N tfl=Xl+2 5 1 0 I F B R S E > = 3 T H E N P S E T C 1 6 8 , 1 7 4 , 7 > 

3 3 0 I F R = 2 T H E N X = X ~ 2 5 2 0 I F B R S E >a=4 T H E N P S E T C 2 1 6 , 1 7 4 , 7 ) 
3 4 0 J = J O Y S T K C 8 > : J J = J O Y S T K < 1 > 5 3 0 I F B R S E = 4 T H E N G O T O 7 3 0 

3 5 0 P R E S E T C X 2 , Y 2 > 5 4 0 I F P = 1 2 6 T H E N 5 5 0 E L S E 6 9 0 
3 6 0 P ^ P E E K C 6 5 2 8 0 > 5 5 0 F O R R = 1 T O 1 + 2 

3 7 0 P R E S E T C F j . G > ! P R E S E T C T , Q > 5 6 0 C I R C L E C X 2 , Y 2 > , R , 7 

3 8 0 I F J < 1 0 T H E N X 2 = X 2 - 3 5 7 0 N E X T R 
5 3 0 I F P P O I N T C X , Y T H E N S O U N D 5 , 1 0 : I F P P O I N T C X , Y : : < = 7 T H E N Y = 

: 0 ' 

I F P P O I N T < X , Y > « 7 T H E N S C 0 R E = S C 0 R E + 5 

5 9 0 I F P P O I N T C F. . G OR P P O I N T C T , Q > ~ 7 T H E N S C O R E = S C O R E + 1 0 
6 0 0 I F P P 0 I N T C F , G > = 7 OR P P O I N T C T , Q > = 7 T H E N S O U N D 1 5 , 1 
6 1 0 I F P P O I N T C T , Q > = 7 T H E N T - 1 2 8 = I F T = 1 2 8 T H E N Q ~ 0 
6 2 0 I F P P 0 I N T C F , G > 7 T H E N F = 3 3 = I F F = 3 3 T H E N G = 0 
6 3 0 I F P P O I N T C X 1 , Y 1 > = 7 T H E N S C O R E * S C O R E + 5 
6 4 0 I F P F 0 I N T C X 1 , V I ) = 7 T H E N S O U N D 2 2 , 1 0 
6 5 0 I F P P O I N T < X I , Y 1 > = 7 T H E N Y l = 0 
6 6 0 F O R Q ~ 1 T O 1 + 2 
6 7 0 C I R C L E X X 2 Y 2 > , Q , 5 
6 8 0 N E X T Q 
6 9 0 I F P P O I N T C X , Y ? = S OR P P O I N T C X 1 , Y 1 > = 8 T H E N B R S E = B R S E + 1 

7 9 0 G O T O 1 6 0 

7 1 0 F O R D = 1 T O 5 : C = R N D C 8 > 
7 2 0 C L S C = S O U N D D , 3 = N E X T D 
7 3 0 C L S 4 = P R I N T S 1 2 , " e n d o f 9a . roe " .; 
7 4 0 P R I N T S 4 4 , " S C O R E " " ; S C O R E ; 
7 5 0 P R I N T @ 2 9 0 , " R N O T H E R C Y OR N > " ; • I N P U T m 
7 6 0 I F » Y " T H E N R U N : E N D 

Tank killer 
Peter Wales, 
Hereford. W^J'J n 
USING MULTICOLOUR mode graphics on the 
unexpanded Vic-20, you can crcate this 
bombing game. The objective is to biow up a 
tank by dropping a bomb from your super-
sonic jet while avoiding the tank's return of 
lire. There are 10 skill levels in the game. 
These determine the rate at which the tank's 
missiles home in on you and the speed of the 
tank. 

T o obtain multicolour graphics for text. 

Poke 646,12 then use Print. To use this mode 
for graphics, Poke the colour memory map 
with 12 for the position of your object. To 
achieve horizontal bars in the graphics use 
Poke 36878,16. To turn them off use Poke 
36878,0. This is the volume location. This is 
used to flash the plane and create good graphic 
explosions in the game. 

Main program lines 
10 80 INITIALISATION 

300 395 MAIN SUBROUTINE 
5000 • 5090 YOUR SHOT ROUTINE 
8000 8135 YOUR WIN ROUTINE 
8140 8440 TITLE INSTRUCTIONS 
9000 9080 ROUTINE TO ANIMATE TANK 
9910 9970 TANK-SHOOTING ROUTINE 

10000 10100 YOU LOSE ROUTINE 
30000 30060 SKILL LEVEL ROUTINE 
Main variables 
P POSITION OF JET 
TB POSITION OF TANK 
M POSITION OF BOMB 
TM POSITION OF MISSILE 
SN SOUND LOCATION 
VN VOLUME, GRAPHICS LOCATION 
SK - SKILL LEVEL 
G$ TIME 
A$ • KEYBOARD INPUT 
T o make the game more difficult change line 
5075 to: 

5075 IF PEEK < H + 22 + I) 30 THEN 8000 
Now you have to hit the tank in the dead 
centre. 

3 F£f1 •» £ FETE? i.flC£i t 
- PErl • ft TUG T'lr.L • 
; sen * gwhim :-(Vs » 
f ?£ll lt..t»»«t»«M»»» 
!0 PRiMT".!*' ChSt-8> F O i >; ; - „ - 14 FCK£3«8?6 i ; FWE6M.253 P>>£!?S.O h l f * S3SJ5S 

20 FORH-8lt6TO$233 PC*EN.3i r«=. - •••'!i3?'i it i»3vc"4 
i e GOT<3514C 
o m - ' o e e o w " P0KEfi4€,ie PRINT-::- TB»IHT<RMIKI)*19 

' ; .0-4: 
330 fcEH 
30! M f S . H . F L F;*£Sh,P/33 
302 Fc- l f r -FL JETR* 

323 l r f t fH "ThEHP-P-22 
333 Irfi»-"2"THENP«P+22 
333 iFF<7782T}CMP-F+22 
•34 1FP53011 THEHP*P-22 
:-43 IFf i f - -P"»iBF^THOKSff i t lK090 •-OT0355 
•J4I PRINT S\T» 
•45 IFF- lTHEt«C' tUK«3 
i 4 t C-KUBSOOC 
353 CP-334O0+P-7W8 
356 F'CilECP.!2 POKEtP-I•le POKECP-2. PCfrECP-24.10 P0KECP+20-10 
JSE F-vK£P,S2'P0K£P-l,60 FOKEF-2.35 POKEP-24, 77 'FCKEP-2®, "5 
393 P0KEP-3»32• P0KEP-25»32 PC.-rEP-li.42 P>EP»41,32:P0KEP-4r, 32 PGKEP+21,32 FteEP 
-23- 32 fcontinued on next pageI 
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SOFTWARE FILE 
(continued front previous page> 
391 IFTF-1 THEN IFPEE"' TH j O J2THEM1 
3?3 PWEVH/0 GOTQWO 
3000 ;FF-ITMEK7C3« 
:010 IFF-OTHEliF-l K-F 
30:0 POKJEHPH PCTEH*3e4«-?tSC, i i PWEH-2Z-I.32 FW.EH-J3-1 
30;: H-H-£2-; > 0 OOTOSO. 
5855 IFH/76Se*i06TH£SP>.«15 1-.5G0T05037 
W3S F">4 I»l 
5037 R£ri 
5070 IFH;>8I$STHDF»0 FQKEH-22-I.J2 
5075 IFFtEKCH*! K>32Tr£nfOC3 
5058 RETURN 
iOOO Ot-TIt F0RP-IT012 F0RH-1T014 POKE36«73,N tfc-TN.P 
9001 P0KE646.14 PRINT HMmtMnMIM*mr TflB Tcv 
3603 POKEH-22,32 
9306 F-0 TF-0 
sOlO FOftt-l39TO£40 POKE3H.N FORV»2®TOOiTEr-2 pgttEVH.V 
5020 t£XTV,H 
S030 PRINTP0rE64«.I4 
3-340 PRINT EOtE 
S030 PRIHT*XHIN ".01,' TECWDS" 
S&SO FCRK-lTOie 
3070 P0KEVH,13 F0RT-1T0I50 NEXT 
8630 POKEVHrO FORT-1TO1O0 >€XT 
3030 NEXT 
8100 PRlNT 'imCLL ' 
8110 PRINT "OWN 1 .(•*•• SSECONBS" 
S120 FORWTQlOeONEI-lT 
81i0 IFGi*.hIf TrtEttftlNT"JOWTHRT MRS 8 &»L> RlUH' HI*-G« 
3135 FORT"!TO2O00NEXT 
8140 3«»' JMMMQMr 
8141 P R I N T 3 9" 
8142 PRINT' a sews RWW »' 
3143 PRINT" 5 9 
3144 PRINT Xd "EEST TIIC a HII PRINT' t'.Ci PETER WHLE3 1332TV 
8145 P0KEM€,14 
3147 F'O TF«3 
£•200 PRINT' CiUST EG1B TK; TRW'" RRINT"CISINO VOUR SUPER JET.* 
3210 PRINT UtOU KBY CW-Y BROF ONE KMF f»T ft Tlr£." FRINT JB4.A7CH OUT FCR THE 
K-; 
3220 PRINT" IT 3HWT: TOO'.' 

PRINT" CUT. PI a^-tCUhl a*'?IRES PGKE646j12 
S250 F0RF-0T017 
8260 PRINTS*.TRB(fl>.' V 
8270 FRINTTfiB<ft>, * »C>" 

3280 PRINTTFlBifl)--
8290 F0RH-IT0103 FOKEVN.OFQKEVH,16 C£Tfi* IFftt»*'TtCMCXTN HEXTA 
3350 PRINT TJ»-. 
3400 PRINT- KHTtOOLLB YC*J LIKE TO FLftV* FRINT MMMMSOHJ W 
3405 »RINT XX 9 J V / N f 
3410 OETRJ IFfit"",T.-lEN34:0 
8430 IFfl»-*N-THENPSINT'XK BYE.BYE." ENj 
8435 C-0TC3410 
8440 END 
3333 REH TPHS, 
3005 FQi<E646 l2 PRINT'JJClXCCOia3ICCUCl!IOOO£t";TflB<TE). " /T\ Ul l l l l ••• 
3010 TT'P-7630 TD-INTC<P-763«)/22j:Tfl-TT-<TC»22) 
3615 P0KEVN,I5 PC*£SH,12e+<4»TS, 
3020 IFTB<TfiTHENTF-TB*SK Ttt'TMtSK 
5030 !FTB>TflTHENTe-TB-SXTH-TM-$K 
3035 FOKESH-0 
>040 IFTB<0T)tNTB-t3 
3030 IFTBM8Tt€NTB-C PMHT-̂ fiqWiraaWlMCCO: ,TBB< 17); ' Ul l l l l 
9040 IFTF»lTh£N3313 
5C70 IFrF=eftsr#tKBCl)>.6TrtE(«3l0 
3080 RETURN 
3310 IFIF-OTHEHTF-l Til-Sieo+TB 
3313 PW£Tn,30 POKETH+3O720,i4 
3320 TK*TI1-22 
3330 IFTrK7702THEKTF«0 FO<ETM*22.32 REnP0KETtt-21,32:P0KET*-23,32 
3360 ROKETM+44,32 P0KETH*43,32'POCETK+45,32 
3-370 C0"3030 
18000 F<Kl<-223T012&STEP-2 
1003! P0KE36873.N-116 
10010 FOKESN.H 
10020 FOftV-ITO» POKEVN.V '€.<! 

SEXTN 
10040 PRINT'IXIMMMTQO BOB!" 
10050 PRIST •JCOWIi'Ot) GOT HIT' ' 
10060 PRINT XOiamt ' lME a- ."it 
[0070 POKEVNO POKESH.O 
10080 PRINT COM SPRESi fl KEV 
too?? PWE135 0 
10030 UflITlSS-1 C-ETFit 
10100 G0T0814I 
JOOOOPSIHT'̂  a BGHB RUN 
30910 PF.IttT-'kW >iRr :KlLu LEVEu' FPH«* "WC 0 TO 10) EfiSV-HflRD' 
30030 PRINT "in • i-njTf! 
30040 IFfi<;0ORfl>lOTt£K33O00 
30045 3K«IHT<ft)'10 
30060 OOTO40 

Psychic asteroids 

ifM 
J P ff/yc/s, 
Gosport, 
Hampshire. 

W'RITIXti (iAMKS on home computer can 
post" many problems, the main one being 
where do I start? You can start designing 
things like the layout of the screen, special 
characters and sound effects. I f the game is of 
the type where you are playing the computer 
the program must contain the logic to handle 
this. Once the program lias been written you 
will want to improve it by speeding it up and j 
having better presentation and a more exciting 
game. 

In this program the ship can be rotated and 
the relevant positions must be calculated many 
times a second to give the effect of the craft 
spinning, therefore sine and cosine tables are 
set up before the games commences. Other 
ways of speeding up are a program to remove 
any routines which are wasting time, spaces 
and superfluous text. S impl i fy ing the 
equations before the computer evaluates them 
can save a great deal of time. 

I f you have moving graphics you need them 
to move smoothly across ihe screen without 
disturbing features such as the scores and 
visual information. This can be achieved on 
the BBC by setting up separate graphics and 
text windows, using VDU24 for graphics 
window and Y1H*28 for text windows — see 
page 38fi of the manual. 

To make the game more exciting, better 
graphics and sounds can be developed. The 
graphics are fairly easy to achieve using the 
wide variety of commands such as Move, 
Draw and Plot available on the BBC. The 
sounds are not so easy to create because the 

Envelope command takes time 10 master. The 
sounds in this program were created using the 
Envelope-defining program published in the 
November 1982 issue of Your Computer. 

The program is a space asteroids game with 
a difference. Where normal asteroids just 
amble across the screen these contain homing 
devices and high explosives, just dodging 

them is not enough: you have to blow them 
out of the ether using quick reflexes and your 
laser cannon. Your craft can be moved 
through 360 and propelled using the 
thruster. 

The control keys are: FO left turn; F3 right 
turn; F2 a quick 180° turn; F3, F4, F5 
hypcrspace; F6 thrust; F7 fire. 

,I2>:INTt(3&e-AX>/36>!" "5!S 

>L . 
1 KfcM BY J.P.RIGGS 1983 
2 REM GOSPORT,HANTS 

lO ONERROR RUN 
20 MODE7:PROCof f ;»FXli ,© 
30 DIMS I <90> , CO <90> : PORA7.-0 TO360STEP4 j PRINT TAB < 1: 

I (AV./4) "SINRAD(AV-) : CO (A7./4) <=COSRAD<A7.) : NEXTAX 
*KEYI©"OLD:MRUN:M-

30 PROCofi:VDU23,224.24,24.60.60,126.126,231.231,23.225,60,69,133,163,163,153 
, 6 9 , A G : " "+CMR*224:*F X16,0 

60 PRINTCHR«12;TAB<0,0>5STR1NG*<40,"*">STAB<0,1)PSYCHIC A S T E 
R O I D S •";TAB(0,2):STRING* <40,"»"):«FX13,0 

70 PRINT''""Do you want background notw. i (Y/N> " : ggg-GET: »FX9, 3 
80 ONERROR GOTO160 
90 ENVELOPS 1, 1,-10,10, 100,200,10,200, 120,-100,-4,-1.120, 127:*FX10,3 

100 FORX = 10OTO128:SOUND1, 1,X,1:S0UND2,1, (23S-X>, 1;NEXT:X — INKEY <20> 
110 HIGHSCORE-350:HIGHSCORER*»MJ.RIGGS":A*:~" HS-350:MF-1.3 
120 ENVELOPE1,0,-8,-3,122,227,245.194,123, 76,-1,-6.126.126sENVELOPE2,129,2,4, 

6.28,14,7,0,0,0,-80,00,80 
130 ENVEL0PE4, 1, 1,2,0,0,123.1.- 110,0,-1, 20, 125,70:ENVELOPES,1.12,1,3,1,2,12,-

l . l . - l , 1,126.126 
140 XX'/.=RND<90> *4:ST7.=640:RT7. 512: A«~"W: Y07.-RTX: X17. STV. 
150 SCORE - O : NOLEF T " 3: J J V.-20 : PROCast t m t : « T V255 , 2 
160 MODE4:VtMJl9,O,1,0,0.0:PR0Cscoro:PROCcjlc:PROCstari<400):PROCdraw 
1 70 VDU24 , «,00 , 100, i.00. fc©0 , S.F F , J.04 , &BA , &03 
1 BO REPEAT PROCcontrol:PROCaateroidi IJNTIL NOLEFT<=©:PROCend:GOTOl40 
190 DEFPROCcontrol :REM Change ^236 TO 7215 AND DELETE B7.=?237 and ORB7.̂  for OS 

0. I 
200 A7.--?236:B7. "7237: I FAX-160 OR B7.= 160: X X7.-X X7.+8»RND (2> : PROCdr aw: PROCtf?-s.t <a7., b 

7.,c): IF RND(3)«=I GOTO200 
210 AX—'7236:IFAX"241 OR BX=241:XXX-XXX-H»RND(2>:PROCdraw:PROCttnt<aX,bX,c>:IF 

RND(31=1 GOTO210 
220 IFAX-242 ORB7.-242 X X7.»XXV.+100: PROCdr aw: PROCtost <a7., bX, c ) t PROCasteroi d 
230 IFA7.»245 ORBX=245:PROCdi stance: IF JJ7.X25«c) PROCthrust <70):PROCaatsroid 
240 1FA7.= 148 OR AX-243 OR AX=244 A*-"HYPERSPACE" : PROCdr aw: PROCttMit <a7., bX,C > 
250 IFA7.= 148 OR A7.=243 OR A7.=244:IF RND<3) = 1 NOLEF T^NOLEFT-1 : VDU7: PROCscore 
260 I FAX 150 ORBX= 150 AND RND<1>>0.35 PROCdi t t . incv: IF J JX>40PROCf i re-: PROCastifr 

oi d 
270 ENDPROC 
280 DEFPROCcalc: XXX-<360+< XX7.<0>*ABS(XX7.) - <XXX>0> #ABS(XXX) ) MOD 360:X1 (XXX+18 

0> MOD 360:X2-(XXX+215) MOD 360:X3=(XXX*145) MOD 360 
290 IF RTX>943 RT7.-5: STX= < 1280-STX) ELSE IF RTX<0 RTX=>940: ST7.= < 1280-STX): G0T03 

10 
300 IF STX>1280 ST7.»3: RTX-< 1024-RTX) ELSE IF STX<0 ST7.-1275:RTX= (1024-RT7.) 
310 YX"SI <XXX/4) *3B-»RTX: YOX = SI < <X3) /4)*42+RTXi YTy.=SI ( (X2) /4) *42+RTX 
320 X0X=C0(XXX/4> "38 + STX: XIX = CO( <X3> /4) *42+STX: X T7.-CO ( <X2) /4> »42+ST7, 

(continued on page 129J 
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A fast and furious arcade action game for the 
ZX Spectrum. Drbiter is written entirety in m/c 
code with full arcade features including scan-
ners. reverse, hyper-space, continuous scor 
ing, sound effects and humanoids. 

GROUND ATTACK 

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

MUNCHER 

Fruiteatingmonsterbeatingmazemunching 
creaturecrunchingghostchasingfastamazing 
Muncher! Fast machine code. maze, race 
and chase game. 

ZX 81 Arcade Action List 
ZX 81 Compiler • £5 .95 
Muncher [ZX 813 • £4 .95 
Asteroids • £4 .95 
Invaders • £3 .95 
Alien-dropout • £3 .95 
Star t rek • £3 .95 
Graphic Golf • £3 .95 
Super lAlumpus • £3 .95 
Games Pack 1 • £3 .95 

Please send me as indicated. 

NAME 

Soar through the stars in this exciting new 
space ship simulation. This new. advanced ver-
sion of Startrek uses the full colour and sound 
facilities of the Spectrum microcomputer. 

• 
• 
• 
• 

ZX — Spectrum Software 
Orbiter 
Ground Attack 
Starship Enterprise 
Muncher 

GENEROUS DEALER 
DISCOUNTS AVAILABLE 
Send to: 
SILVERSOFT 
20 Orange Street, London WC2 

I enclose a cneque/PO for £ 

£5 .95 
£5 .95 
£5 .95 
£5 .95 

ADDRESS 

PROGRAMMERS. Tired of working for nothing, send your programs to SILVERSOFT for a speedy reply. 



BIIG-BYTE SOFTWARE, MORE THAN A GAM I 
All about me was darkness. Tens of thousands 

of screens stared blankly into space. Minds drifted 
aimlessly, dulled by lack of stimulation. The world 
was grey, drab, lacking . . . 

Then suddenly it happened. First one, then 
another, then tens, hundreds, thousands of tired 
screens felt a surge of power and flickered back 
into life. They were much as I had seen on my 
own planet's microcomputers — the ZX 81, 
ZX Spectrum, Vic 20, BBC Micro and ORIC-1. 

The minds paused to take stock. They clustered 
round the screens, their nimble fingers excitedly 
flicking the controls back and forth. At last they 
had found a challenge.. . action and adventure 
with cunning tests of dexterity and reaction. 
Everywhere, conversation was of Asteroids, 
Mazogs, Panic, Another Vic in the Wail. 

Unable to resist, I too had a closer look. There 
before me was vivid colour, high resolution 
graphics. I could practically feel the spine- tingling 



. I r s A DOOR TO ANOTHER DIMENSION ! 
sound effects as whole battle fleets of Cosmiads 
swarmed out of nowhere and attacked. I should 
have known. As my fingers raced over the 
controls, and 1 prepared to stand and fight with 
only a single laser bolt for protection, I realised 
I was trapped! 

Too late now, I remembered this was no 
ordinary software. I'd been warned, as I now 
warn anyone buying from Laskys, W.H. Smith, 
Currys Micro C, Spectrum and larger 

branches of Boots, and a nationwide network of 
dealers stocking Bug-Byte. Because Bug-Byte is 
more than a game, it's a door to another 
dimension. One that I had opened. 

100 The Albany, Old Hall Street, Liverpool L3 3 AB 



How Epson beats 
the competition. 

What competition? 

The amazing HX-20. 
The most complete portable computer available today. 

The H X - 2 0 is a portable computer with a full size typewriter 
keyboard, LCD Virtual Screen, printer and microcasset te facility 
actually built in. A computer with a rechargeable power source t h a f s 
large enough for writing programs a n d manipulating d a t a virtually 
anywhere , ye t small enough to carry in a briefcase. 

Bui don't let the size fool you The HX-20 is not a gimmicky toy or an excuse for a 
calculator. It's a precision machine using a full extended version of Microsoft BASIC 
with 16k RAM, optionclly expandable to 32k and 32k ROM expandable to 64k. 
RS-232C and Serial interfaces. The ASCII typewriter keyboard and five programmable 
keys brings ten soparate program functions to your fingortips. 
Power to your elbow. 

The HX-20 runs on its own power supply for over 50 hours and can bo easily 
recharged overnight, or whilst in use, with the ability to retain its memory in RAM 
sven when switched off. 
Keeping you in the picture. 

The LCD screen is unique - showing any 20 characters 
by 4 lines al n time - enabling you to carry out word 
processing or data entry as if you are using a largo screen -

HX-20 
PORTABLE COMPUTER 

Print Out. Built In. 
The 24 column dot matrix impact microprinter offers 42 LPM in a crisp, precise 

5 x 7 matrix for perfect hard copies, Every time. And you can choose hom a wide 
range of peripherals from bar code readers to acoustic couplers for lotal capability, 
Epson. Reliability through Research . 

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

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

Just take a glance at the competition and you'll soon realise that the HX-20 is 
the most portable computer available today. 

Epson (UK) Limited 
Free post, Wembley, Middlesex HA9 6BR 
Freefone: 2730. Telex: 8814169 

EPSON 
E x t r a o r d i n a r y product . 
E x c e p t i o n a l quali ty . 



SOFTWARE Fill. 
Icontinued from page 124) 

330 CX7.»CO< (XI ) /4)»1 1+ST7.:CY7.=SI <(XI>74)*1 1+RTX:ENDPROC 
340 DEFPROCdraw:IF RND<3)-1 AND A*< >"HYPERSPACE" PROCnnteroid 
350 MOVE XOX. YX: PLO T 7, XIX, Y07.: PL 0 T 7 ,CX'/., C Y X: PLO T 7. X T 7.. YTX: PLOT 7, XOX, Y X 
340 IF A«-"HYPERSPACE" RT7.=RN0 (950) : ST7.=RND ( 1 280) : XXX ;RND (.>60) 
370 A«="x" : PROCcalc: MOVEXOX, YX: DRAUXIX, Y07.! DRAWCXX,CYX: DRAWXTX. YTX: DRAWXOX, YX: 

ENDPROC 
380 DEFPROC thrust (BOX) t SOUND0. — IS. 100.8: RTX=RTX+SI (XXX/4 > »BOX: ST7.=STX*C0 < XXX/4 

) +BOX:PROCdraw:ENDPROC 
390 DEFPROCfire:SOUND1.1,1.10:VDU3 
400 FYX-YX+SI « XX7./4 > *JJX:FXX=CO (XXX/4) *JJX+ XOX 
410 FORMN '0TOI : GCOLO, 1 : MOVEXOX. YX: DRAUFXX, FYXl PLOTO, 0, 16:PRINTCHR*22S 
420 SCO! .0,0: MOVE XOX , YX: DRAWFXX, F YX: PLOT0, 0, 16: PRINTCHR*223 
430 NEXT:VDU4:PROCof<:GCOL0, 1: IF SQR ((FX7.-a7.) "2+ (FYX-bXJ ~2> <23*c PROCditdest 
440 ENDPROC 
450 OEFPROCasteroid:IF RND(3)=1 PROCdiff 
460 IF ggg=89 AND F(ND(4) = 1 SOUNDRND(3),3,RND(255),2 
470 PROCtest2:aX-*X+KTX:bX»bX+JTX:c=c«MF:MF=l/MFsMOVECaX-10*c> . (bX-10»c) 
480 DRAW(aX+20*c) , (bX-5»c) : DRAW(aX+23»c), (bX+23«c):DRAW(«X+5»c>, <bX+30»c ) 
490 DRAW <aX—10*c >, <bX-10*c) : PROCte-.t <aX, bX, c) 
500 IFaX>1280 OR bX>I024 OR aX<0 OR bX<0 PR0Ctest2:PROCas11 m t 
510 ENDPROC 
520 DEFPROCstars(NO) 
530 F*'OKX -0TO NO:JX=KND(1280) i K7.-KND (1024 ) : MOVE JX, KX: PLOT69, JX„KX; NEXT: ENDPROC 
540 DEFPROCitor «f:PROCoM: IFSC0RE>HS HS 'SCORE 
330 IF NOLEFT<0 ENDPROC 
560 FR1NTCHR*30;" SCORE ";SCORE;" HIGH SCORE=";HS;TAB(23,1);SIRING*CNOLEFT. 

NUS)J" " 
370 ENDPROC 
580 DEFPROCdestroy:VDU19.0,0,0.0,0:NOLEFT NOLEFT-1:PROC^corc: *FX15.0 
590 5aUND0,-15,5,,50:FORSX=lTO5:FaRXPRX=lTO20 STEP2:D=INKEY(2»:VDU23; 13, XPRX,&; 

0; 0; :NEXT: FORXPRX»20 TO0STEP-2; D̂J INKEY (2) : VDU23; 13, XPR7.,0;0;0; : NEXT, : A* "HYPERSP 
ACE" : PROCdrwins SOUND®, -13, 6, I 2: A*- " " : VDlJl 9, 0,1, 0, 0, 0: ENDPROC 

600 DEFPROCend:S0UND2,0,0,0 
610 VDU3:MOVE332,523:PRlNT"G A fl E 0*V E R":VDU4:«FX15,0 
620 QO=INKEY(1000):«FXI5.0 
630 VDU22, 7t PRINT* >" "Your score is "5 SCORE?" points"'' 
640 PRINT'Hiyti score is ";HIGHSCORE:" points by";CHR*129;HIGHSCORER*'' 
650 IF SCORE>HIGHSCORE HIGHSCORE-SCORE:PRINT"Your c. i tho highott «corw"':IN 

PUT"P1ease enter initials ".HIGHSCORER*'* 
660 HIGHSCORER*=LEFT*(HIGHSCORER*,4):INPUT"PRESS RETURN"A:HS^HIGHSCORE:ENDPR 

OC 
670 DEFPROCast1n11:RANDOM=RND < - T IME) 
680 C-(RND(30)+10)«(3E~2) 
690 REPEAT:PosX=RND(4>:aX-RND(1280)*(-1)#(Po»X™2 OR PosX=4)-1280*<PosX«3) 
700 b7." RND (960) »( —1) *(PosX- I OR PosX 3)-950»(PosX=2):UNIILABS(STX-aX)>40 
710 PROCdlfi:ENDPROC 
720 DEFPROCdi f * : DIFFKX-«ST7.-»X> sOIFFyX= <RTX-bX) i IFDIFFyX=0 OR DIFFxX=0 ENDPR 

OC 
730 DX-DIFFxX/ABS(DIFFxX) :DY-DIFFyX/ABS(DIFFyX) 
740 IF ABS(DIFFxX)>20 KTX-(RND(5)+8)*DX:JTX«=DIFFyX/DIFFxX*KTXlENDPROC 
750 IF ABStpiFFyX)>20 JTX=(RND(5)+8>»DY:KTX=DIFFxX/DIFFyX»JTX:ENDPROC 
760 KT7.= 10#DX: JTX=10*DY: ENDPROC 
770 DEFPROCastdest:PROCtest2:SC=INT<(SCORE +150-INT(50*C))/10)*10 
780 PROCex t ra:SCORE=SC:PROCscor e:PROCex p1osi on(aX,bX.65,2.2):PROCast i n11:PRO 

Caa t r?r o l d: fc NDPROC 
790 DEFPROCtest2:MOVE(aX-10*c),(bX-10»c):PLOT7.<aX+20*c),(bX-5*c):PL0T7,(aX+ 

25»c), < bX+25«c) 
800 PL0T7, (a7.+5«c). <bX+30*c):PLOT7, (aX-10«c> , (bX-10*c):ENDPROC 
810 DEFPROCdistance:IF RND(3)=1 FF=2 ELSE FF=I 
820 JPX=SOR ( (aX-XOX) "2+ (bX—YX) '2) : IF JPX<500 THEN JJ7.=JP7./FF ELSE JJX=JPX/2 
830 ENDPROC 
840 DEFFROCoxpiooiori (XXX.YYY,222.WWW)s IF c<0.7 VDU19.1115,0,0,0, 19,0,11,0,0, 

0:.1KK=67 ELSE JKK=69 
850 FORD=-Z22 TO 0:IF D>-46 PPX*D/3 ELSE PPX»-13 
860 SOUND0,PPX.6, 1:T=(150+D)#WWW:PLOTJKK,RND(T)-T/2+XX X,RND(T)-T/2+YYY:NEX 

T:VDU19,0,1,0,0,0,19,1,7,0,0,0:ENDPROC 
870 DEFPROCextra:QP=(SC DIV 5000)«S000:IF SCORE>^QP ENDPROC ELSE NOLEFT=NOLE 

FT+1:VDU7:ENDPROC 
BB0 DEFPROCtUit(C.W,E) 
890 PROCdlstance:IF JP7.<48 PROCdestroy:PROCtest2:PROCastinit:PROCasteroid 
900 ENDPROC 
910 DEFPROCof 1 : VDIJ23, 1:0; 0; 0:0;: ENDPROC: REM Chrtny.- to VDU23, 8202; 0; 0: 0; for 

0S 0. 1 
This program is specifically for the BBC model B but could be squeezed into a model A with a few 
changes: in line 160 change Mode4 to Mode5; in line 170 change the VDU24 to accommodate the 
new Mode; in line 560 the printing will have to be changed to make it neat; as there are four 
colours in ModeS rather than two in Mode4 you can be more adventurous with the colours. 

63O40 F3 SSC43 r 7 FO 65064- OC 
no eOJ-67 F3 3 E 53503 ft? 5 JSII 60 5J519 : --5S7 fc-.J. 
32 53543 02 
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5C 11 £0 01 15 
OO £9 29 29 19 
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23 DD 19 10 FS 
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CO s-c 
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1£5 ± ri 
3F c e 
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" T.:»i<n Li 5 ton 3/1/S5 
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I t a b 6S04 7 3S F7 6504-9 33 65050 06 c>' 
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•»» Rcat Time etoefc 
org 54996 (63479) 53479 OO ES push 
63481 FS puih 6345S C5 push 53463 05 

Interrupt-intercept 
Simon Lis ton, 
Walthamstow, 
London. 

j P i i r : . 

THE ZX SPECTRUM produces an interrupt 
every 0.02 seconds. The Spectrum R O M uses 
this interrupt to increment the Frames system 
variable and also to see i f any keys are being 
pressed. Th is short machine-code program 
causes the micro to Cal l address 63479 on each 
o f these interrupts. I have wr i t ten a real-time 
clock to illustrate one possible use o f this 
facil ity. 

First, reserve some memory; type Clear 
63400. Next , Poke the 23 bytes o f the 
interrupt-intercept into locations 65040-65062. 
N o w , Poke the machine code for the real-time 
clock into locations 63479-63665. Check what 
you have Poked w i t h the l ist ing, then Save the 
code you have entered. Next , Enter Rand 
USR 65040. 

You should now have a random time dis-
played in the top right-hand corner o f the 
screen. Hours, minutes and seconds arc stored 
in packcd-bed format . T h e i r respective 
addresses are: 63667, 6366S and 63669. 

Setting the t ime, for example, 11:44:13 is 
done as follows: 

POKE 63667. 1 * 1 6 - 1 
POKE 63668, 4 ' 16 + 4 
POKE 63669, 1*16 ^ 3 

Note thai you must have a self-contained 
m a c h i n e - c o d e p r o g r a m at l o c a t i o n s 
63479-64760, that is, unless you know exactly 
what you are doing, you should Save all the 
registers and do not alter any system variables. 

It is a good idea l o e n d your routine not w i th 
ei; ret bu i w i th JP 5610, this causes control to 
be passed to the usual interrupt routine. 

The clock program given w i l l keep good 
time so long as Load, Save, Beep, Copy or the 
printer are not used. Some other ideas: on 
every interrupt, Print the value o f the system 
variable PPC to show you the line number 
being interpreted. Th i s provides a simple trace 
mechanism. Or set SCR C T to 255 on every 
in terr rupt , this w i l l stop the Scroll? funct ion 
being erased. W h y not have a delay loop on 
every interrupt? Th is w i l l slow down program 
execution — i f it is not slow enough already. 
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63435 3R 82 FS 53488 3D 53469 32 S2 FS 63492 ca 46 F 3 
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be 
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• = 3 5 4 1 
S3542 
; 3 S 4 i 
b3545 
6354 S 
t. .'SEC 
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t d a , ( R e a l ) 
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t o ( R i 4 I ) .. £ 
I d 3 , ( S ^ L S ) 
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ad c a , i 
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t d ( S e c i ) . i 
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i d !Sc cs ) .a Id i, IMirtS) 
and 3 
a d c a , 1 
d-* * 
t d ( M i n i ) .a 
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jP n3 ,P t i <n>2 
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(continued on page 131) 
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SPECTRUM 48K : ZX81 16K 
_SIX PART ADVENTURE 

. / ® h- a-o .-•• ® •••• • 
c) B ® ^ 5 < ^ -

BLACK CRYSTAL 
THE QUEST IS ABOUT TO BEGIN 

The ultimate role-playing adventure for the SPECTBUM/ZX81. 
You can bccome a warrior, oli or wward on a quest to find and use 
thu rings ol crcation: to destroy the Black Crystal and dqteal the 
Lords of Chaos. Held within st* programs lies a land of fabulous 
treasures and mythical monsters. Journey through ihe land of 
Bcroth, exp'ore the castlc of shadows, descend into the 
Shagjjoths lair. search (or diamonds in the sea of sand but Iwrwaro 
o( --.and sharks* Confront the tire demon tn hi:, temple, battle 
agaiist (lie Lords of Chaos arid win your way to the Black Crystal-

By splitting Black Ciysta' into six programs we can provide more 
variety and detail than any other adventure for the Sinclair 
computers 

Real lime monster battles. Superb graphics Save game feature 
All si* parts are supplied together on cassette. boxed with 
instruction booklet 

SPECTRUM 48K: 180K OF PROGRAM 
IN SIX PARTS - ONLY £7.50 

ZX81 16K: OVER 100K OF P R O G R A M 
IN SEVEN PARTS - ONLY £7.50 

WHY PAY MORE FOR LESS OF AN 
ADVENTURE 

To: CARNELL SOFTWARE. DEPT 2. 4 S T A U N T O N RD, SLOUGH. SL2 I N T 

Please send me: Black Crystal for my. 

Spect rum 48K f7.S0 

ZX816K f7.50 
I enclose a cheque/postal order (payable to Carnell Software) lor C 

NAME 

ADDRESS 

TRADE ENQUIRIES WELCOME 

Z U C K M A N 
ZX81 (16K) 

*ALL MACHINE CODE 
(10K) 

*FOUR INDEPENDENT 
GHOSTS 

*H!GH-SCORE 'HALL 
OF FAME' 

•AUTHENTIC ARCADE 
ACTION 

•TITLE/DISPLAY 
MODE 

ONLY £5.95 INC. P&P 

• U M I H H W I M | H H 1 H O l t i ) 

FROGGER 
ZX81 (16K) 

•MOVING CARS, 
LOGS, TURTLES 

•ALLIGATORS, 
DIVING TURTLES 

*FOUR 'SCREENS' OF 
ACTION 

•ALLARCADE 
FEATURES 

•ENTIRELY MACHINE 
CODE 

ONLY £5.95 INC. P&-P 

DRAGON 32 SOFTWARE 
MISSILE C O M M A N D ONLY £5.95 
FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND 

GRAPHICS DEMONSTRATOR ONLY£5.95 
LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING 

DEPTYC, 9 TWEED CLOSE, SWINDON, 
WILTS SN2 3PU 

TRADE ENQUIRIES WELCOME 

SOUND with SINCLAIR 
MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZON X 
* £25.95 

inclp&p&VAT 
•k The ZON X SOUND UNIT is c np:etely seft-coniained ana especially 

designed tor use with ihe ZX 61, TIVEX Sinclair 1000 and Spectrum 
Computers. It just plugs in - no dismatling or soldering. 

* No power packs, batteries. leads or other extras.' 

* Manual Volume Control on panel ample volume from built-in otid 
speaker. 

* Standard Sincla i 16K flampack or printer can be plugged into ZON 
X Sound Unit without affecting normal computer operation. 

Ar Huge range of possible sounds for Games. Music. Hrrbcopters. Sci-Fi, 
Space Invaders, Explosions. Gun-shots, Drums. P'ancs. Lasers. 
Organs, Bells, Tunes. Chords, etc., or whatever you devise! 

£ 8 full octavct. Uses 3'ChDnncJ sound chip grving programme control 
of pitch, volume of tones and noises, all with envelope control. 

A £as?:y added to existing games or programmes us ng a lew smple 
"BASIC" lines or machine code. 

* No memory addresses used - 1.0. mapped. 

FULL instructions with many examples of how to obtain effects and the 
programmes, supplied, fully guaranteed British Made. 
'Except wrth Spectrum, you need the Spectrum Extentro" 8oJ)td Order No. SE) - Price fS SO inc! V.A.T. 

PR Payment may be made by Cheque. P.O. 
Giro No 388 7006 Postal Order or Credit 
Card. 
Export orders Bank Cheque 
International Money Order. U.S. S or C 
Sterling 

^ ^ U ^ ^ J k W W DeptVC2.P.O Box 6. BrHJKK s & w * 
Access lr VISA accepted 
Ring 0920 3162 tor 
immedlote oespotch 
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SOFTWARE FILE. 
(continued from page 129) 
S 3 5 5 6 DD 2 1 I S 4 0 I d i X , 1 6 A 0 8 
£ 3 5 6 2 3 f t 8 3 F S 
S 3 S 6 5 CD 7 9 F S 
6 3 5 6 3 3 E OR 
6 3 5 7 0 CD SC F 3 
6 3 5 7 3 3 f t 6 4 F S 
6 3 5 7 6 CD 7 9 F 6 
- 3 3 5 7 9 3 E Ofl 
5 3 S S 1 C D SC F S 
6 3 5 5 4 3 f t 6 5 FS 
S 3 S 3 7 CD 7 9 F 3 

= 3 5 9 0 2 1 I S 5 8 
6 3 5 9 3 0 6 0 3 
ftl 
5 3 5 9 5 3 6 C 7 53597 23 
-3 3 S 9 3 1 0 F B , 
6 3 6 0 0 E l ' 
S 3 6 Q 1 D 1 
6 3 6 0 2 C I 
5 3 6 0 3 F l 
5 3 6 0 4 DO E l 
6 3 6 0 6 C 3 3Q 0 0 

I d a .. ( H O U f i ) 
c a l l P d e c 
i d a , 1 0 
c a n R c h 
I d 3 , < M i n i > 
C 4 U 
Id a .10 
c a l l P c h 

- a £ > 
c a l l P d e c 

I d 
Id 

h L,22552 
b . 3 

I d ( h i ) 
i nc h i 
d j n z A t 
p o p M . 
pOp d< 
p o p b C 
POP a f 
POP i X 
j p 5 6 

1 9 9 

Pde c 
j J 6 ! ! 9 F 5 
5 S S 1 3 CB 3 F 

CB 3F 
6 3 6 1 4 CB 3 F 
6 3 6 1 6 CB 3 F 
S 3 6 i e CD SC F S 

6 3 6 2 1 F l 
5 3 6 2 2 E 6 0 F 
5 3 6 2 4 CO SC F S 
5 3 6 2 7 C 9 

PCh 
5 3 6 2 6 DD E S 
5 3 5 3 0 2FT 3 6 5 C 
5 3 6 3 3 1 1 3 0 0 1 
6 3 6 3 6 1 9 
5 3 6 3 7 E 8 
3 3 6 3 8 6 F 
5 3 6 3 9 2 6 0 0 
5 3 6 4 . 1 2 9 
5 3 6 4 - 2 2 9 
3 3 6 4 - 3 2 9 
5 3 6 4 4 1 9 

p u s h a f ; r i a 
i r l a s r l a 
s f t a 
c a l l PCh 

POR 5 1 
a n d i s 
c a l l P c h 
r e t . 

P U i h i x 
I d h i , ( 2 3 6 0 6 ) 
Id d e . 3 9 4 
a d d M . d < 
e x d e , h I 
i d I , a 
Id h , 0 
add h i , h l add h i . h i 
S d d h L . h i. 
add KL . 

5 3 6 4 5 1 1 0 0 0 1 
3 3 6 4 . 3 0 6 0 8 
Ui-

6 3 6 5 0 7 E 
5 3 6 5 1 E E F F 
5 3 6 5 3 DD 7 7 
5 3 6 5 6 2 3 
5 3 6 5 7 DO 1 9 
6 3 6 5 9 1 0 F S 
5 3 6 6 1 DD E l 
6 3 6 6 3 DD 2 3 
5 3 6 6 5 C 9 

S i a i 
d ~ f b 5 0 
H o u r s 
5 3 6 6 7 0 0 
l i n ; 

33665 OO 
5 3 6 6 9 0 0 

00 

I d d e , 2 5 6 Id b ,0 

Id a , t h I ) 
x o r 2 5 S 
i d f i x +01 , a i n c h i 
a d d i x i d i 
d j n z u r 
pop i x 
i n c i x 
r e t 

n o p 
n o p 

n o p 

Chords 
Bernard Dembowski, 
Feltham, 
Middlesex. 

THREE TYPES of chord arc described by this 
program: major, minor and seventh. Each 
chord consists of eight notes played in rapid 
succession, similar to the banjo cross-picking 
style. A bar — four beats — requires 16 notes. 
Within the confines of this Forth program, i f 

one chord lasts the length of the bar, you enter 
it twice. In other words, one chord entry 
equals two beats. 

Now for the program. First enter a variable, 
T ; this is the length of each note in 
milliseconds. This governs the tempo of your 
tune. Next, define the word Chord, then 
define the chords you need for your tune. The 
Jupiter Ace's memory is not sufficient to store 
all the chords shown, so just define the chords 
you need. Unfortunately, this method is not 
suitable for waltzes, that is, anything in three-

four time. In the example the chords are 
written out exactly as you would enter them 
into the Ace. 

Michael, row the boat ashore 
150 T ! 
D D D D G G D D F # m F * m E m E m D A 7 D D 

House of the Rising Sun 
200 T ! 
Dm F G Bb Dm F A7 A7 Dm F 
G Bb Dm A7 Dm F Dm F G 
Bb Dm F A7 A7 Dm F G Bb 
Dm A7 Dm Dm 

100 VARIABLE T 

: C.HORD 8 0 DO T 9 BEEP LOOP j 

( Hfi-JOR ) 
C 319 379 239 319 379 239 319 379 CHORD 

« 

-n
 

358 284 179 358 284 179 358 CHORD i 
G 319 426 253 319 426 253 319 426 CHORD 

• 

J 
1 338 426 284 338 426 284 338 426 CHORD 

% 

i 
fl 284 379 451 284 379 451 284 379 CHORD 

* 

) 

E 301 379 253 301 379 253 301 379 CHORD 

n 358 426 268 358 426 268 358 426 CHORD j 

U 315 402 268 319 402 263 319 402 CHORD j 

fit 301 402 478 301 402 478 301 402 CHORD \ 

U 301 358 451 301 358 451 301 358 CHORD j 

Gb<F*> 268 338 451 268 338 451 268 338 CHORD ) 

I 253 338 402 253 338 402 253 338 CHORD J 

( MINOR ) 

I CH 402 319 239 402 319 239 402 319 CHORD j 

: Ft! 358 301 239 358 301 239 358 301 CHORD j 

: GK 426 319 268 426 319 268 426 319 CHORD j 

: M 426 358 284 426 358 284 426 358 CHORD ) 

: fid 379 284 239 379 284 239 379 284 CHORD } 

: EN 379 319 253 379 319 253 379 319 CHORD } 

: SbH 358 451 268 358 451 268 358 451 CHORD j 

: EfcR 338 268 402 338 268 402 338 268 CHORD ) 

: ( M 402 301 253 402 301 253 402 301 CHORD 5 

: m 379 301 451 379 301 451 379 301 CHORD 5 

: (MCF*IO 338 284 451 338 284 451 338 284 CHORD » 

: HI 426 338 253 426 338 253 426 338 CHORD > 

( SEVENTH ) 

: C? 379 319 268 379 319 268 379 319 CHORD i 

: F? 402 358 239 402 358 239 402 358 CHORD J 

: (37 426 358 253 426 358 253 426 358 CHORD } 

: 117 426 338 239 426 338 239 426 338 CHORD j 

: fl? 379 319 451 379 319 451 379 319 CHORD 5 

: E? 426 379 253 426 379 253 426 379 CHORD J 

: Jb? 358 301 426 358 301 426 358 301 CHORD 5 

: Eb7 402 319 451 402 319 451 402 319 CHORD J 

: fife? 402 338 239 402 338 239 402 338 CHORD j 

: h ? 358 301 253 358 301 253 358 301 CHORD J 

: Gb7<F*7> 338 379 451 338 379 451 338 379 CHORD J 

: I? 338 284 402 338 284 402 338 284 CHORD j 

Stuntman 
C Szponjnarowicz, 
Hounslow, 
Middlesex. 

a m a 

STUNTMAN uses high-resolution graphics, and 
creates realistic motor bike sound effects. The 
program fits into 2.5K. but high-resolution is 
also needed. 

The basic idea is that the motorcyclist has to 
jump as many buses possible. To acquire the 
correct speed, press Control to accelerate, 
Shift to decelerate, and Repeat to jump. The 
correct speed is equal to the number of buses 
multiplied by 10. 

The exact speed would be too difficult to 
get, so at the start of the progam the skill level 
is asked for. Now the speed to successfully 
jump all the buses is greater than the number 
of buses, but less than the number of buses 

combined with the current skill level. 
There are two starting roads before the final 

road, where the correct speed has to be 
attained. I f you travel too fast, the bike crashes 
into the ramps. I f you travel too slowly, the 
bike wilt not generate enough speed and wil l 
fall kill ing your man. I f you attempt to jump 
before the third road, the bike crashes, losing 
one of your three lives. 

When the roads have been drawn, and the 
(continued on page 133) 
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From Scotland's Capital comes quality software for the 

ZX Spectrum, VIC 20 & now also Dragon 32 
The Quest 
( 4 8 K S p e c t r u m ; D r a g o n 3 2 } 
( O i » l of the most exc i t ing adventure 
games cur ren t l y avai lable) Fight y o u r 
w a y in to the depths of the c o m p l e x in 
your Quest for the H o l y Gra i l Discover 
G o l d a n d Precious stones, buy w e a p o n s 
a n d Magic wares f r o m a trader Bat t le 
w i t h o n e of the m a n y Monsters. U p t o 
1 5 0 0 locat ions may be searched in the 
course of a game. Ful l sound ef fects a n d 
save game fac i l i ty . O n l y £ 5 . 0 0 , 
Star Trek 
( 1 6 K S p e c t r u m ; 8 K V I C 2 0 ; D r a g o n 3 2 ) 

Save the G a l a x y f r o m the Khngons using 
y o u i rap id l i re phasers and p h o t o n 
I ' t r jMdos. A u t o m a t i c short range sc.m. 
G a l a x y m a p a n d Star oases. 
Fu l l sound ef fects a n d 10 levels of 
d i f f i c u l t y 1 O n l y f b . 0 0 

u r D Star fighter 
I 4 8 K - S p e c t r u m , 1 6 K - V I C 2 0 ; D r a g o n 3 2 ) ( 6 _ S p e e ( m m , 
M a k e y o u r w a y t h r o u g h the under 
g r o u n d l a b a r y n t h tn your search for the 
d r e a d e d O r b . w h i c h y o u must des t roy . 
Encounter m a n y Monsters, discover 
Treasure ar id t ry to remember y o u r 
r o u t e so tha i y o u can get out again. Ful l 
sound e f fects a n d save game fac i l i ty . 

O n l y € 5 . 0 0 0 
NEW! 3-D Maze 
( 4 8 K - S p e c t r u m ; D r a g o n 3 2 ) 
Exc i t ing 3 D imens iona l M a / f G a m e 1 

Search lor the 3 fabulous treasures, then 
m a k e your w. iy back to the exit T i m e 
y o u i M ' l l Wi l l i the O n Screen Clock 
But 8evyare ihe treasures are not 
a l w a y s in the S A M E I I M M I I O I W 

O n l y € 5 . 0 0 

Dealer's A i i f .K tive Discolinis ^ 
Spei H u m 8t VIC. 'JO |ii<H|i.imiOes ^ 

A l l ac t ion , fu l l co lour , graphic machine-
code, Space bat t le w i t h devastat ing 
explosions. O n screen scoring a n d high 
score kept . T h e longer y o u survive the 
m o r e d i l f i c u l l i l becomes. O n l y f 5 0 0 
Games Pack (Unexpanded VIC 20) 
Al ien " R o a d Race ' 
T h e Island * P o n t o o n ' 

O n l y f 5 0 0 

13 

MM 

A L L ORDERS DESPATCHED BY R E T U R N w . . . , i ed ?b% R o y a l t i e s Paul 

tenclose a Chc«ue/PO lot C Please Supply 

N.»nv« The Quest (CS 00) • 3-D Maze <CS 00) • 
Address -

Post CcxJe OrbtCS OOt • Starfightef (C500) • 
Ail prices include PSPand VAT 

Starfightef (C500) • 

IMPACT SOFTWARE Star Trck(£5 00) • Games Pack(CSOO) • 
70.Rcd1ord Avenue 
EDINBURGH EH13C6W Pfease state machine type 
TEL 031-441-4257 

Pfease state machine type LI 

V 

I l " l 

U i c t a g r a p h 

p l o t w i n d o w 

An essential aid to all computer owners with Plot, Draw 
or similar, to an absolute and/or offset co-ordinate. 

Now Compatable with 
ZX Spectrum 

Are you finding ZX Spectrums Plot, Draw difficult and 
slow to work out? . . . Yes . . . 

Then you need Victagraph Plot Window. 
Place your drawing etc. in the Victagraph and you are 

ready to plot all the points, using the movable window 
mask, offset screen and easy to read scale. Victagraph will 
also help with circle, and parts of circle with the ZX 
Spectrum. All this without graphpaper. 

Total price £7.50 Cheques/P.O. — payable to Victa 
Ceramics. UK only. 

VICTA CERAMICS 
6A BOW STREET, RUGELEY 

STAFFS. WS15 2BT. 

STAR 
SOCCER 

w * 

# m 

AN EXCITING NEW GAME 
FOR THE ZX81 (16K) 

ALL THE ACTION OF REAL FOOTBALL 
PASS - SHOOT - DRIBBLE - TACKLE 
CORNERS - FREE KICKS - THROW-INS 

YOU PLAN THE MOVES - SEE THE PLAY 
IN HIGH SPEED GRAPHICS 

MATCHES BETWEEN 12 TOP CLUB SIDES 
AND 12 *STAR* WORLD CUP SQUADS 

MORE THAN AN ARCADE GAME 
MORE THAN A SIMULATION 

'A truly original and absorbing game' 

ONLY £5.95 
Please make cheques and postal orders payable to: 

Watson Software Services Ltd. 
1, Ivy Cottages, Long Road West, Dedham, Essex C07 6F-L 

Allow 14 days for delivery 
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SOFTWARE FILE 
(continued from page 131) 
bike appears at the top of the screen, press any 
key to start. This happens each time the bike is 
positioned at the top left-hand corner o f the 
screen. 

The first line, retains the high score — value 
o f H even i f Break has been hit, but set the 

value to 0 when the program is first loaded. 
In some places for example, 8000-8300 

and 9000-9300 the Plot statement has been 
used instead of Move and Draw. This is for 
ease in typing. For example once lines 
8000-8300 have been typed, it is a simple 
matter o f editing these iines, changing the line 

number to 9000, 9200 and 9300 and changing 
the Plot 13 to Plot 15. 

Line 8100 does not have to be edited 
because it is used to delete remnants o f the 
bike before the ramp. This editing can also be 
used for lines 270 converted to 307 — 
remembering to delete the Goto variable i. 

> L . 
I I F H < O H = O ; R E M STUNT MAN 
3 P . * 1 2 " STUNT HAN EY C . S Z P O J N A R O H I C Z 1 / 1 / 8 3 " 
6 P . " T H E OP-JECT OF THE CAME I S 1 0 JUMP A!J MANY BUSES AS" 
7P." POSSIEiLE. THE CONTROLS ARE CTRL- ACCELERATE" ' 
B P . " S H I F T - D E C E L E R A T E " ' " R E P T - J U M P " ' 

1 0 P . " " S K I L L L E V E L " ' 
1 1 I N . " 1 I H P O S S I E J L E TQ 1 0 0 0 E A S Y " ' J 
I 3 L « = O ; S = I O ; A ^ L 3 O ; X = 5 O ; Y « 3 ( I ; U * 2 ; 1 = 1 5 1 ; Z » I J V = I . 1 0 ; H * 3 0 

; K = U - X - 1 0 ; T = 5 0 ; N » S O ; M = 3 0 ; F * J 
1 S 0 C L E A R 1 
2 0 0 « F . O = 0 1 0 2 5 6 S . 2 F P L 0 T 1 3 , 0 , ( A - L ) J M . Q 
2 1 0 F . G - 1 T 0 2 5 7 S . 2 JPLOT 1 3 , 0 , < A - 2 ) F N . C J 
2 2 0 F . O = O T Q 2 & 6 S . 2 ; P L 0 T 1 3 , Q , ( A - 3 ) J N . Q 
2 3 0 A » A - 6 Q ! I F A > 1 0 T ; . ^ J A = 3 0 
2 S 0 R E M DRAW RAMP 
2 7 0 I P L Q H S , V , W ; F L O T 7 , < V - 1 9 ) , ( W + I D > ; P L O T 7 , < V - I ? > , H ; P L O T 7 , V , W 
2 7 S V - V + 1 0 
3 0 0REM 6 I K E 
301*PL0T13,X,YiPLOTS,CX*1?>,(Y•10);PLOTS,tX*19),Y;PL0T5,X,Y 
302IF T0100 G . i 
3 0 3 P S - = I 0 K Z ; U = 2 ; I « I S I ; z = i ; X » S 0 ; Y « 3 0 
306PLOT13,X,Y;PL.OTS, (X+19), CY+10) ; PLOTS, <X+19>,Y;P10T5,X,Y 
3 0 7 P L O T 1 3 , V,H; PLOTS, (V-19) , t w n o >; PLOTS, (V-19 ) ,H;Pl()T 5, V,W 
3 O 0 P L O T 1 3 , U , I 
3 0 9 L I • £ F F E 3 
31 OhF'L O T 1 S . U . T ;it=ip+Z ; P I . O T 1 3 i U , I 
312IFI=31 AND UXX + 20) G.d 
3 1 3 I F I = 3 1 PLOT I S , ( X - 3 ) , < Y + L > J P L 0 T 7 , ( X - L ) , T Y + L ) 
315">£F:0 0 2 = 5 ; ? £ E I 0 0 3 = 4 
3 3 0 I F U > = 2 5 6 I - I - 6 0 
3 3 5 I F U > * 2 5 6 U « 0 
3 ^ 0 I F Z < 1 Z = 1 
S S O I F ' F E ^ O L & F ' L O - O Z * Z + 1 
3 6 0 I F ? £ 6 0 0 2 < 1 2 8 Z = Z - 1 
3 7 0 I F ? £ E T 0 0 2 8 £ < ) 0 = " 0 G . c 
100 G.b 

2 0 0 0 C I F I < > 3 1 G . d 
20ios» io«z;K»v-x- to 
2030IFU<<X-1) G.b 
2010IF?£p.OOZ&f»0«0 AND UXX-10) U-'X 
2050IFUXX+1) G.d 
3000REH JUMP 
3020IFS<K G.t 
302SIFSXK + J) G.d 
3027C.e 
3030IFSCK G. I 
3 0 3 1 I F S X K + J ) G . d 
3032tPLOT15,U,i ;U=U+2;i- I+i ;PLOT13,U,I 
3033?£60 02=S;?£B003-4 
303'1WAIT}WAIT;WAIT;HAIT;LFU<61+(K/2) G . t 
3035r PLOT 1 S , U , I ! 1 = 1 -1 ! U=U+2 *, ^£P002»5; ?£E:0 03="1 J PLOT 13 , U, I 
3 0 3 6 H A I T ; M A I T ; H A I T ; M A I T ; I F I > U G . T 
3 0 3 7 G . D 
3010IF SXK + J) G.d 

304SG.e 
3090G.300 
5000ePLOT)5.u , i ;u«ut2 ; l= i+ i 
SO O S P L O T 1 3 , U , I 
5 0 0 6 M A I T ; H A I T 
5 0 0 - 7 ? £ 6 0 0 2 = S ; ? £ C 0 0 3 = 1 
S 0 0 8 I F U X X + 1 9 ) + ( K / 2 > G . f 
SOlOC.e 
6 0 0 0 F P L O T 1 5 , U , I ; U = U + 2 : I " I - L ; P L O T 1 3 , U , I 
6 0 0 2 ? £ 8 0 0 2 = 5 J * ? £ B 0 0 3 - 4 
6 0 0 3 H A I T ; H A I T ; W A I T 
6 0 0 4 I F I > 3 1 G . f 
6 1 0 0 1 * 3 1 
6l05PLOT15,U,l;U»U+l;PL0T13,U,I 
6no?£troo2«=s;?£E;oo3=i;wAii ;HAIT 
6120IFLKV+20G.610 0 
6 122F*F-(F/3) 
6123T-50;Z"1 
6127PL0TlS,U, l ;G. i 
6130 iG.270 
7000ulFK-20 K=0 
70 OSD"(K/10) 
7 0 1 0 P . • 1 2 " Y O U HAVE K I L L E D 3 MEN YOU J U M P E D " 
7 0 5 0 P . D " B U S E S ' " 
7 1 0 O P . " Y O U R SCORE H A S " K 
7 1 3 0 T F K > H H - K 
7 1 1 0 P . ' " A T S K I L L L E V E L " J 
7 1 5 O P . ' " T H E H I G H SCORE I S " H 
7 2 5 0 I N . ' " M O U L D YOU L I K E ANOTHER GO " I T . 
7 3 0 0 I F " 3 ! . * C H " N " E . 
7 3 5 0 J . N . " M O U L D YOU L I K E I N S T R U C T I O N S " T T . 
7360TF"»T.=CH"N"G.10 
7 3 7 0 C . . S 
740 0E.. 
80®OdPL OT13 , (U+2>,(1 + 2)J PLOTS,(U-2>,<I-2> 
8100PLDT15,<U~2),i;PLOT 7,(U + 2 > , I 
8 2 0 0 P L O T 1 3 , ( U - 2 > , < 1 + 2 > { P L O T S , <U + 2 ) , < I - 2 > 
O300PLOT13.U,(1+2);fLOTS,U,<1-2) 
33'JBF iu iou ; v£toQa-u;N.f t ;z=i ;PLOI i s , u t i ; L L-M 
BS60IF 1 -3 G.«.' 
9nft0yFI OTIS,<U+2), (I+2 ) J PLOT7,<11- 2 ) , < I - 2 ) 
9,'OOPl OT 1S i (U-2 ) ( < I + 2>J PLOT 7 • (U + 2 > , ( I - 2 > 
930 OF'I OT l S , U , ( I + 2) ; fL0T7,U,<I~2) 
93S0T-100 
9 1 0 0 C . S 
VSOOiPLOT13,(N+21).HJPLOTS,<N»22>,M 
9 S 1 0 P L 0 T 1 3 , ( N + 2 7 ) , H ! P L O T S , < N + 2 8 > , M ; M ' " H + I J I F L I<32 G . 
9 S 2 0 U P L O T 1 3 , ( N * 2 ] ) , M ; P L O T S , < N + 28.) , M ; H ' TT« 1 ; I F M- 'TO G . W 
9 5 2 5 M - 3 0 
9 S 2 7 M O V E ( N + 2 2 ) , (M< 10 > I DRAM ( H + 2 7 ) , < T\* 1 0 ) 
9 5 3 0 P L 0 T 1 S , ( N + 2 3 ) , ( M + 8 ) J P L O T 7 , ( N < 2 6 ) , ( M * 8 > 
9 S 3 2 P L 0 T 1 S . ( N + ? 3 ) , CM+7 > { P L 0 T 7 , (N* -2A > , ( H * 7 ) 
9 S 3 3 N - N - 1 0 
953SG=G+ 1 J I f G<. < K / l 0 ) C . I 
95100.p 

Hi-res mover 
Jan Erik Lund berg, 
Sotna, 
Sweden. 

IMPRESSED BY THE SMOOTH action o f the hi-
res graphics in Psion's Planetoids for the 
Spectrum I just had to have a go at wri t ing a 

machine-code subroutine that could do a 
similar job. I hope that it w i l l be useful for the 
readers who want to write their own programs 
using moving graphics. 

Overcomplicated Basic programs would be 
too slow but perhaps a compiled version 
would be better. 

The demonstration driver program is only 
intended to show how to use the routine and 

demonstrate its good and bad features. 
See what happens when you change the 

mode — 0 to 3. The subroutine writes or 
erases the user-defined graphic in high-res — 
172x256. You can expand them from 21 to 
32. It is position-independent coded, PIC, and 
you should start to load it 600 bytes tower than 
the U D G pointer. Perhaps it is easier to load it 
dircctlv from the memory dump. 

&x>t l ; RSH Hi,-: --ic.vfc • 
a C L E A R 3 a - C O 9 3 POKE I® StSTORE 3et>0 

F 'R A T O n; POKE 
3 0 A 4® RESTORE E5 

F O R T ? 
50 REPP r> POKE a, ! . 
55 PftTrt & C ( J 2 S , i 2 6 , J J i . c i 
56 NEXT a 
Pi© LET .< a =23728 
51 L*T u i » X i + l 
62 LET £hS»E3e77 
63 LET MOJaChu+1 
7 0 R E M 71 REM c h « J n H S i (£ ; ' d t - l u . .> 14-4. < scoac 1 CClHi) tvf expanded to Bidx JJ by l o w e r i n g (o<f9> t " j t e i > 72 REM » o = l COlCitf Chin^ t d i s -S j b i e . »o=£ no ts. t o r i ri9 
B0 LET x«l©ffi 6S LcT ua3? 
8 6 BORDER"" &: I N K 1- P A P E R 6 

L E T x r s l : L E T y r « l 
Qgl P R I N T f ) T e » , g ; I N K 1 . 

92 rOR i T O PRJWT «T i , B 

INK 3 , - I 
| N E X T i 

9 3 F O R i T O 2 3 : P R I N T H=)T R H S 
* 2 0 + . S , R N O f 3 0 + . 5 , "% «"• . ' N E X T i 

P O K E n o < ) , 2 ; REM " e a l " i t o d c 
9 6 P O K E f h d , 2 . REM red » 

1 0 0 P O K E 
1 0 1 P O K E X 3 . X 
i d s L E T t = U S R f t S I I B> f i 1 E 
1 0 6 i r l-=l TMEH P R I N T R T 2 , 2 1 ? , •" 

H I T " : D E E P . 2 , 6 0 
1 0 9 I F 1 = 0 T H E N P R I N T R T 2 , 2 * ; " 
1 1 1 I F I N K E V * = " S " T H E N L E T 

1 1 1 2 J F I N K E Y * = " » " T H E N L E T , x f » S 
1 1 3 i r I H K E Y * 3 " 7 " T M E H L E T t f r l 
1 1 A I F I N K E Y 5 6 " T H E N L E T K f = -

1 
1 1 6 L E T , < » X + * r 
1 1 7 L E T y - v + V 
119 LET I =L<SR 32004 REM t / a t i 
1 2 0 GO T O 1 0 0 

1 9 3 9 S T O P 
3 3 0 0 R E M f i n d s t o v e c p c j n U f I X write trft.se flag < i r. * f > (Ui/i-
3 3 6 7 6 for t » t e r u s t as- K i t a n d 
c o l o u r c K a n o e f la?;. 
3 0 1 0 D A T A 1 7 6 , ^ 6 , 2 4 , 1 , 1 7 6 , 7 1 , 6 , 3 
3 , 1 2 6 , 9 2 , 1 P 6 , 2 3 0 , 7 , 1 1 9 , 4 5 , 1 2 6 . 2 3 
0 , 2 4 . 8 , 7 9 , 1 2 6 , 2 3 0 , 7 . 4 6 , 1 4 3 , 3 7 , 1 2 6 
, 2 3 0 , 2 4 6 , 1 7 6 , 1 1 9 , 2 2 1 , 4 2 , 1 2 3 , 9 2 , 2 

2 1 , 9 , 1 7 , 1 3 9 , 2 6 6 , 2 2 1 , 2 6 
3 0 6 0 REN s e t s s t t e p o i n i t r a c c o r d 
i n g t o Y . p u s h s i t o n 5 - i s c l A N D 
l e a v e s v i t h a ^ u n o d 1 9 2 
3 0 6 0 D A T A 3 3 , 2 2 4 , 9 0 , 1 4 . 3 2 , 6 8 , 1 7 7 
, 9 8 . 2 1 4 , 1 9 2 , 4 6 , 2 , 1 9 ® , 1 9 2 , 8 
, 1 6 7 , 2 3 7 , 6 6 , 1 4 6 . 4 6 , P S 1 , l i l ? , 9 , 2 2 9 
, 1 2 3 
3100 REM s e t s p i c p o i n t e r HL <.cec< 
r d i n g t o y A n d i t » v t : - o w i ( h t i -
e s l e / t i n r o w , t" n t h l j f r o v --0 (=u).1fnirtg f or ban*£.KiMJ 
3 1 1 0 D R T B 3 3 , 2 2 4 , 8 7 . 3 8 , 1 4 , 6 4 , 2 3 7 
, 0 2 , 1 4 5 , 4 6 , 2 6 1 , 1 2 9 , 2 5 , 1 4 , 3 2 , 3 0 , 9 
, 2 9 , 2 3 V , 6 6 , 1 4 6 , 4 6 , 2 6 3 , 1 3 P , 9 , 1 3 4 , 
4 0 , 5 , 2 1 , 3 7 , 6 1 , 3 2 , 2 6 1 
3150 REM a d j u s t p c . i f i t t r s tor X 
a n d p u s t i J t t r p c i n t d f o n K a t t 
c = r e s t i n x . b«8 l i n e s t o scan 
3160 D A T A 56 , 176 , , 184 , 4S? . 12 , 19 
3 , 3 5 , 3 , 2 1 4 , 8 , 4 8 , 2 5 3 , 1 9 8 , 8 , 4 3 , 1 1 , 
1 ^ 7 , 7 9 , 6 , 8 
3 3 3 3 REM l o i n l i n e t c i n l o o p 
w r i t e s o r e / S K S t h e d o t J . , i t t i 
U P t h e f i a g r e g i s t e r for luxtr 
u s e i n c o l o u r p a r t 
3 3 0 6 REM a d j u s t s a l l d a t e i"or r e 
s i i n y, 
3 3 1 © D A T A 1 9 7 , 2 1 3 , 2 2 9 , 1 2 1 , 2 2 1 , 
, 1 P 4 , 1 4 , 0 , 8 6 , 3 6 , 9 4 , 2 2 1 , 1 3 5 , 1 3 2 , 1 

1 continued on page 135) 
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X 
Introducin 

n p S C B B S S u 

THE BEST at £7-95 
Guaranteed able to beat Sargon II 

and all other Spectrum chess programs ! ! ! 

JSix levels of play 

Plays a variety of openings e.g. French Defense, Sicilian Defense, X' 
Ruy Lopez, Queen's Gambit etc. ^ Self play mode £ Analyse mode 

^ Enhanced end-game play ^ Recommended move option 
Available only from the address below - dealer enquiries welcome 

0 

o r 

ORIGINAL S U P E R C H E S S ^ T h e Cheapest 
10 levels of play : recommended move option : substantial 'opening book' e.g. French 
Defense, Queen's Gambit, Ruy Lopez etc : self play feature 48k Spectrum - £4.95 
: analyse mode. 16k ZX81 - £4.95 
• • Z X D R A U G H T S • • 
Did you know that a computer draughts program has beaten the world draughts 
champion? 
Draughts is an ideal game to apply tree searching techniques to. Our program analyses 
each position in depth making it a formidable opponent. Choice of colour. 10 levels of 
pfay, at level 5 (response time - 20 seconds) it beats 
its own programmer! 48k Spectrum - £6.95 

BACKGAMMON 

M i i M M l i H 
Play this fascinating game of skill and chance. 
High resolution colour display with dice roll. Can be used 
by expert players and also has documentation to enable 
beginners to learn the game. 48k Spectrum - £5.95 

SPECTRUM SPEECH 
Yes it's possible! Software driven speech from the Spectrum. Simple to use in your own 
programs. Each cassette comes with user documentation and demonstration program. No 
extra hardware is required. Uses Spectrum speaker and top 32k Ram. 
SOFTALK I: 'Multiwords' 70+ words, numbers zero to million, plus, go, limit, right, 
great e t c . . . 48k Spectrum - £6.95 
SOFTALK II: 'Spacegames' 80+ words, numbers, red alert, torpedoes, phasors, 
bearing south etc. . . 48k Spectrum - £6.95 

• • S P E C T R U M A S S E M B L E R • • 

An essential aid for m/c programmers. User documentation supplied with 
each cassette. 16k and 48k Spectrum - £4.95 

UK Prices include post & packing. Despatch within 48 hours of receipt of order. 
(For orders outside UK add 80p for postage) 
Send cheque or postal order to: 
CP SOFTWARE, Dept.YC, 17 Orchard Lane, Prestwood, Bucks. HP16 ONN 

PROGRAMMERS - TOP RATES PAID FOR HIGH QUALITY SPECTRUM 
STRATEGY GAMES AND SPECTRUM FORTH. 
SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY. 
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SOFTWARE FILE. 
(continued from page 133) 
0 5 , 1 8 5 , 4 0 , 1 5 , 2 0 3 , 5 6 , 2 0 3 , 2 5 , 2 0 3 , 6 
0 , 2 0 3 , 2 9 , 2 0 3 , 3 5 , 2 0 3 , 1 8 , 6 1 , 3 2 , 2 * 1 
3 3 2 0 REM w r i t e o r t r s i t a n d * e t 

UP fI a s s 
3 3 3 0 DRTR 2 2 9 , 3 3 , 1 2 6 , 9 2 , 2 0 3 , 9 4 , 3 
2 , 1 2 , 1 8 4 , 4 0 , 2 , 2 0 3 , 2 3 0 , J J S , 4 ( 9 , , 
2 0 3 , 2 3 8 , 2 4 , 1 0 , 1 8 4 , 4 8 , 5 , 2 0 3 , 2 4 . 6 , 1 
8 5 , 4 0 , 2 - 2 0 3 , 2 5 4 . , 8 , 4 8 , 2 8 , 8 , 2 2 1 , 1 2 
6 , 1 2 4 , 1 6 2 , 4 0 , 6 , 2 0 3 , 2 1 4 - , 2 0 3 , 7 6 , 4 0 
, 3 , 2 2 , 0 , 9 2 1 , 1 1 4 , 1 3 2 , 2 2 5 , 2 2 5 , 1 2 6 , 
1 7 6 , 1 1 9 , 3 5 , 1 2 6 , 1 7 7 , 2 4 , 1 5 , 3 , 2 0 9 , 2 
2 5 , 1 2 0 , 4 7 , 7 0 , 1 6 0 , 1 7 6 , 3 1 9 , 3 5 , 1 2 1 , 
4 7 , 7 8 , 1 6 1 , 1 7 9 , 1 1 3 , 4 3 , 2 0 9 , 1 9 3 
3 4 0 0 REM e n d o f » » i r . s c a n n i n g I o 
op. R d J u s t s p o i n t e r s , tor n e x t 
t v t « t o b e K f i l t t r i 
3 4 1 0 DRTR 2 2 1 , 4 3 , 2 1 , 4 0 , S , 3 7 , 1 6 , 1 
3 4 , 2 4 , 2 8 , 5 , 4 0 , 2 5 , 4 , 2 2 9 , 3 3 , 1 2 6 , 9 2 
, 2 0 3 , 2 2 2 , 2 2 5 , 1 9 7 , 1 , 2 2 4 , 5 , 2 9 , 4 0 , 4 . 
, 9 , 1 9 3 , 2 4 , 2 3 0 , 8 , 2 5 5 , 9 , 1 9 3 , 2 4 , 2 2 4 . 
- J 5 0 0 REM w r i t e s t h e a p p r o p r i a t e 
a t t r i b u t e s a n d r e t u r n s w i t h b t •= i 
i t arty h i t 
3 5 1 0 DflTR 3 3 , 1 4 1 , 9 2 , 3 , 4 8 , 2 , 4 6 , 1 4 3 , 8 , 1 2 5 , 4 6 , 125, 2 0 9 , 36 , 4 0 , 4 . , 2 
0 3 , 7 0 , 3 2 , 2 8 , 1 , 2 2 3 , 2 5 5 , 2 0 3 , 1 0 2 , 4 0 
, 1 , 1 8 , 1 9 , 2 0 3 , 1 1 0 , 4 - 0 , 1 , 1 8 , 2 3 5 , 9 , 2 

, 2 0 3 , 1 1 8 , 4 0 , 1 , 1 8 , 1 9 , 2 0 3 , 1 2 6 , 4 0 
, 1 . 1 ® , 1 - 0 , 0 , 8 , 5 6 , 2 , 2 0 3 , 1 5 0 , 2 0 3 , » t , 2 0 0 , 1 2 , 2 0 1 
S 0 0 O r O R 3 = 3 2 0 0 0 TD 3 2 3 3 F S T E P s' 
® e i 0 L P R I N T a ; - - ; P E e t < . ' . m e 3 2 , 
PEEK r a t l ) ; T R B l S ; P £ i T K 1 ft +3) , Tfit; 

2 4 . ; PEEK (a+3.1 £020 NEXT a 6330 STOP 9000 LET SU»=C S010 FDR a»3?e>00 TO 323?? 9O20 LET '.UK oSL.w + PEE;-. a 903® NEXT 9040 LPBJNT "CKtChi l 'B ' , s u * 

3 2 1 6 8 2 3 0 1 8 5 4 0 1 4 
3 2 1 7 2 2 0 3 2 3 8 2 4 1 0 

3 2 0 0 0 1 7 5 5 5 2 4 1 3 2 1 7 6 184 . 4 0 2 2 0 3 
3 2 0 0 4 1 7 5 7 1 8 3 2 1 8 0 2 4 6 1 8 5 4 0 2 
3 2 0 0 8 1 2 6 9 2 1 2 6 2 30 3 2 1 8 4 . 2 0 3 2 8 4 8 4 8 
3 2 0 1 2 7 1 1 9 4 5 1 2 6 3 2 1 8 8 2 8 8 2 2 1 1 2 6 
3 2 0 1 6 2 3 0 2 4 6 7 9 1 2 6 3 2 1 9 2 1 2 4 1 6 2 4 0 8 
3 2 0 2 0 2 3 0 7 4 6 1 4 3 3 2 1 9 6 2 0 3 2 1 4 2 0 3 7 8 
3 3 0 2 4 8 7 1 2 6 2 3 0 2 4 6 3 2 2 0 0 4 0 2 2 2 O 
3 2 0 2 8 1 7 8 1 1 9 2 2 1 4 2 3 2 2 0 4 2 2 1 1 1 4 1 3 2 2 2 5 
3 2 0 3 2 1 2 3 9 2 2 2 1 9 3 2 2 0 8 2 2 5 1 2 6 1 7 6 1 1 9 
3 2 0 3 6 1 7 1 3 9 2 5 5 2 2 1 3 2 2 1 2 3 5 1 2 6 1 7 7 2 4 
3 2 0 4 0 2 5 3 3 2 2 4 3 0 3 2 2 1 6 1 5 8 2 0 3 2 2 5 
3 2 0 4 . 4 1 4 3 2 5 8 1 7 7 3 2 2 2 0 1 2 0 4-7 7 0 1 6 0 
3 2 0 4 8 9 2 2 1 4 1 9 2 4 8 3 2 2 2 4 - 1 7 8 1 1 9 3 5 1 2 1 
v t a s s 2 1 9 c A W — a —' 3 2 2 2 8 4 7 7 8 1 6 1 1 7 9 
3 2 0 5 6 2 2 e 1 6 7 2 3 7 3 2 2 3 2 1 1 9 4 3 2 0 9 1 9 3 
3 2 0 6 0 6 6 1 4 6 4 6 2 5 1 3 2 2 3 6 2 2 1 4 3 2 1 4 0 
3 2 0 6 4 1 3 0 9 2 2 9 1 2 3 3 2 2 4 0 5 3 7 1 6 1 3 4 
3 2 0 6 8 3 3 2 2 4 . 8 7 8 8 3 2 2 4 4 2 4 2 8 5 4 0 
3 2 0 7 2 1 4 64. 2 3 7 8 2 3 2 2 4 8 2 5 4 2 2 9 3 3 
3 2 0 7 6 1 4 5 4.8 2 5 1 1 2 9 3 2 2 5 2 1 2 6 9 2 2 0 3 2 2 2 
3 8 C M 2 5 1 4 3 2 3 0 3 2 2 5 6 2 2 5 1 9 7 1 2 2 4 
3 2 0 8 4 9 2 9 2 3 7 6 6 3 2 2 6 0 6 2 9 4 0 4 
3 2 0 8 8 1 4 6 4-8 2 5 0 1 3 0 3 2 2 6 4 9 1 9 3 2 4 2 3 0 
3 2 0 9 2 9 1 8 4 4 0 5 3 2 2 6 8 6 2 5 5 9 1 9 3 
3 2 0 9 6 2 1 3 7 6 1 3 2 3 2 2 7 2 2 4 2 2 4 3 3 1 4 1 
3 2 1 0 0 2 5 1 5 8 1 7 6 9 2 3 2 2 7 6 9 2 8 4 8 2 
3 2 1 0 4 . 1 8 4 4 0 1 2 1 9 3 3 2 2 8 0 4 6 1 4 3 8 1 2 6 
3 2 1 0 8 3 5 3 2 1 4 8 3 2 2 8 4 4 6 1 2 6 2 0 9 2 0 3 
3 2 1 1 2 4 8 2 5 0 1 9 8 6 3 2 2 8 8 8 6 4 0 4 2 0 3 
3 2 1 1 8 4 3 1 1 1 9 7 7 9 3 2 2 9 2 7 0 3 2 2 8 1 
3 2 1 2 0 6 8 1 9 7 2 1 3 3 2 2 9 6 2 2 3 2 5 5 2 0 3 1 0 2 
3 2 1 2 4 2 2 9 1 2 1 2 2 1 7 0 3 2 3 0 0 4 0 1 1 8 1 9 
3 2 1 2 S 1 2 4 1 4 0 8 6 3 2 3 0 4 2 0 3 1 1 0 4 0 1 
3 2 1 3 2 3 5 9 4 2 2 1 1 0 2 3 2 3 0 8 1 8 2 3 5 9 2 3 5 
3 2 1 3 6 1 3 2 1 0 5 1 8 5 4 0 3 2 3 1 2 2 0 3 1 1 8 4 0 1 
3 2 1 4 0 I S 2 0 3 5 6 2 0 3 3 2 3 1 6 1 8 1 9 2 0 3 1 2 6 
3 2 1 4 4 2 5 2 0 3 6 0 2 0 3 3 2 3 2 0 4 0 1 1 6 1 
3 2 1 4 8 2 9 2 0 3 3 5 2 0 3 3 2 3 2 4 a 0 8 5 6 
3 2 1 6 2 1 8 6 1 3 2 2 4 1 3 2 3 2 8 a 2 0 3 1 S 0 2 0 3 
3 2 1 5 6 2 2 9 3 3 1 2 6 9 2 3 2 3 3 2 8 6 2 0 O 1 2 2 0 1 
3 2 1 6 0 2 0 3 9 4 3 2 1 2 
3 2 1 6 4 1 8 4 4 0 2 2 0 3 Ch« ChSUM = 3 4 7 5 3 

List remedy 
Robert Pear/man, 
Winchmore Hill, 
London. 

THE LIST routine provided by Sinclair in the 
ZX-81 R O M is inadequate for the serious 
programmer for several reasons: a long 
urogram must be listed in small sections using 

many List statements, which is time-
consuming and leads to mistakes; the end of a 
very long line cannot be listed; after a Newline 
character in a line, which is common in 
machine-codc programs, the rest of the line 
and the rest o f the program are sometimes not 
listed. Finally, after a ChrS 126, a common 
character in machinc-codc programs, the next 
five bytes are not listed. 

These faults are remedied by my List 
routine. When executed, a screenful o f text is 
scrolled up the screen and displayed. A small 

black square then appears in the bottom left of 
the scrcen indicating that the program is 
waiting for a key to be pressed, either Break to 
abort the listing, or any other key to continue. 

The machine-code routine occupies 160 
bytes and may be located anywhere in R A M 
because it uses no absolute addressing, a good 
place being in RAMtop or in a Rem statement. 
It can be entered using any o f the hexadecimal 
loaders that have been in previous issues of 
Your Computer. It is executed by Rand Usr 
followed by the start address. 

ZX81 nachtnd cod« li-at 004A D5 MISSlPUSH DE 
»t*rt 004B CS PUSH BC 
Jjd. * hot; tnneiror.i c coaoant 004C E5 PUSH HL 
0000 1615 LD D.21 004D 201E Jft NZ, NOPAUSE 
0002 OS PUSH DE 004F 2A0C40 LD HL,<16396) 
0003 01Q0J4 LD DC, 5120 0052 UF802 LD DE.760 
0006 CDF SOB CALL 2293 tprint »t t>,c <20,Ot 0055 19 ADD HL.DE ijetJrote for- 23,0 
0009 2170JO LD HL,14509 {beginning of pronto 0056 E5 PUSH HL 
000c 46 HLlLD b.<HL> 

{beginning of pronto 
0057 3680 LD <HL),128 1print an Inverto npaco OOO D 23 [NC m. 0059 2A2540 PAUSE1LD HL.116421) •l*»t Lay 

OOOE 4E LD C.(HL) OOSC 117FFD LD DE,64895 Icoda tor 'brMl:' 
OOOF CD980A CALL 2712 Iprint lino no. OOSF A7 AND A 
0012 01 POP oe 0060 ED52 SBC HL.DC 
0013 IE16 LO E.22 0O62 19 ADD HL,DE scp hi.He 
0013 05 PUSH EE 0063 ccosoo CALL z.e l If break p r i i ud then 
0016 23 INC HL OO66 oc DEFB 12 1output error code 0 
0017 LD R.(ML) 0067 24 INC H 
0019 05 DEC B tb In length of Una -1 0068 I8EF JR Z, PAUSE lhalt program until key pretevd 
0019 23 INC HL 006A El FOP HL 

lhalt program until key pretevd 
0010 2J INC HL 006» 3600 LD (HL),0 00 If AF XOR A 006D 2A0C4O NCPAuSElLD (16396) 
001c 20 EE NEMLlNElJR NZ. NL 0070 E5 PUSH HL 
00 IF 7E STARTiLD A,(HL) 0071 112100 LD DE,33 
00 IF FE?E CP 126 0074 19 ADD HL.DE 
0021 2009 JR NZ, NOT.J24 0075 D1 FOP DE 
0023 70 LD A,B 0076 01BS02 LD BC.693 
0024 OlOSOO LO BC.5 0079 EOBO LOIR lacrcll a line 
0027 09 ADD HL.SC ljump over £ by tea of data 007 B AT XOR A 
0028 91 SUB A,C 007C 0620 LD B,32 
0029 47 LD B,A 007E 13 LOOP:INC DE 
002A leoc JR SKIP 007F 12 LD < DE),A 
002C CB77 NOT.126l8tT 6,A I IM If chrt(i) 1* printable OOOO 10FC DJNZ LOOP 
002E F5 PUSH AF IproMrvt carry flag OOC2 3A3940 LD A, (16441) 
002F C5 PUSH ec 0085 4F LD C.A 
0030 C44B07 CALL NZ, 2379 ••tup*r.d» cl\f»UI 0086 3E2*. LD A,33 
0035 Cl POP BC 0098 91 SUS A.C 
0034 Fl POP AF 0069 4F LD C.A 
0035 CC1000 CALL Z, 16 •print* E h r * < « ) 008 A 0614 LO B.20 
0038 23 SKtPlINC HL 008C CDF 508 CALL 2293 ".print at 20,e 
0039 3A3A40 LD A.t16442) 006F El PCP HL 
003C FE03 CP 3 0090 CI POP BC 
OC3E 2051 JR NZ, NOSCROLL 0091 1088 NOSCROLLtDJNZ START 
0040 O: POP DC 0093 3E76 LO A.lie 
0O41 IS DEC D 0095 D7 RST 16 
0042 ID DEC E 0096 23 INC HL 
0043 AF XOR A 0097 7E LD A.<KL> 
0044 BA CP D ;»B i f 0 pAut* L« n»cJed 0098 FE74 CP lie 
0045 2003 JR NZ, KISS 009A 2000 JR NZ.NEWLINE »lf end of prograo then return to BASIC 0047 53 LO D.E 009C Dl POP DE 

»lf end of prograo then 
0040 1E22 LD E,34 0090 C9 RET 

Sprite write 
Keith Berry, 
Birmingham. 

Tins PROGRAM is a utility for redesigning 
characters or players — sprites — without the 
need for graph paper. 

IfJM REH PLAYER/CHaRACTER OESIGN UTILITY 
310 REM i t ) Ksah Berry 19 
120 QUI fi*< 15>:R$="PRESS RETURN " 
130 FIRRSET=4S8:CH$T=71Ci:GR3=S5&:6R~370:C 

CR®=708:CRl=7d9:CR2= 
71 12:GRAPHICS ZO:POKE CK2.BLU:P0K 
E CR1,WHI:P0KE CUft.Cl:POKE U l l c ! 
150 CS= 125!Bf1=255:7 "BINftRV REPRESENTS] 
ON OF DECIflfiL HQS.":? , " (C) k. 8e?ry Tyg 
tL • 

'.60 POSITION 3,11:? "00 YOU NANT [NSTRUC 

T10NS"" 
I70 Z=Pti*<.LK;P>: I f Z=Bft THEN 170 
180 POKE LKP,«1:IK 2=35 THEN GOTO GR 
iSy GRAPHICS ,:0:POKE LP.1,C2:P0KE CR2»HHI 
:POKE CUR, CI 
200 7 ••? "Pi sy«rs for PLAYER-f1ISS ILE SRfi 
PHICS or Characters in a reotntied charac 
t * r -set are constructed >n row^ o" 
210 7 "BYTES each 8 bits. w>dc. fcach b i t 

is turner on or not according to the n. 
o. that the byte ho ld i . • 
270 ? 

(continued on next page) 
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SOFTWARE FILE. 
(continued from previous page) 

280 ? "Oes i u n i an o * p l a n n e d on g r aph R 
a p e r , a d d i n g each t i t t o o b t a i n t h e d tc im 
a l " 

? tnj.Mt.or t o r each b y t e , b u t floae 2 
o f t h i s p rogram s a v c t you t h i ; t r o u b l e • M • * 
300 ? "Rode 1 a l l o c s you t o e n t e r dec m a 
1 d a t a and -see th« r e s u l t m c c h a r a c t e 
r . " 
310 ? " I n t h e case o f a p l a y e r , you can 
see the- e f f e c t t ot i n c r e a s i n g i ts . t " i d t h 

t O " ; 
320 ? " t o d o u b l e o r q u a d r u p l e s i z e as a l 
lowedby P l a y e r - H i i i t G r a p h i c s . " 
330 
34© ? ,RJ ; 
350 LHP IF Z< ->WH I THEN 350 
3S€i POKE LKP 

^ ^ C H A R A C T E R S ' 

400 Z=PEEK(LKP>:IF Z<:3# RND 2<>31 THEN 
400 
410 POKE LKP.Brt: I F Z=30 THEN SOTO GR3 
430 ? CHRi(. CS "HOW flftHV i. IHES" ; : INPUT L 
430 V LHftWCS^ 
440 'ENTER " ; L ; " NUI18ERS <0 TO 255 V ' ; ? 

450 DIO X<L-> 
460 FOR A=C1 TO L : - 7 A ; -
=B:NEXT ft 
4 / 0 ? : • HiOTH o r . » j - I N P U T R: IF 

INPUT 8:X(A> 

R<C1 OF! R>2 AND R<>4 THEN 470 
480 POKE LH»15-f i*C3 
490 GRAPHICS 20:POKE CRl ,C2:P0K£ CR2,HHI 
; POKE CUR.Cl :? 
500 FUR A=C1 (0 L 
510 N=X( ft >: n=Xi. ft) 
520 Z"12y:C=Z0 
530 C=C+C1:IF C=9 THEN GOTO 560 

* 1 H T H t NE 'v :T LiMF I t AN INU ERSE bPflCE: 
540 IF n>=2 THEN FOR P C I TO R: 7 

XT P:H=n-Z:Z=Z«-C2:GOTO 53w 
550 FOR P = t l 10 R : ? . " ; :MtXT P:Z=2^C2:8 
U I U Jv'V 
560 ? ' 
570 HEXT ft:? 
580 ? "CHANGE WIDTH < 1 . 2 o r 4 >-
590 2=PEEWLKPj : IF Z<>24 AND 2<>36 AMD Z 

THEN 
600 POKE L K P , e n : I F Z=3 l THEN R=Cl 
610 IF Z=38 THEN R=C2 
&20 IF Z=26 THEN R=C3 
630 IF Z=24 THEN R=4 
b40 GOTO rlAKSET 
658 GRAPHICS C3:P0KE CR0,22:pOKE CR1.HHI 
:POKE CR2,Bi_U:POKE CR4.20O 

8&>m®?°8 0=01 T° l6:Pl-0T l*'*=0ft 

L g j C i : ? "DRflH VOUR DESIGN IN TH 
I RETURN " ARROWS, SPftCE , DELETE 

690 POKE CUR,CI: > " (No SHi ft-> needed) . h 

T^FORTOfloguK-i8 C 0 M P L E T £ ' F R E S t S T f i F ; 

700 X = 1 6 : Y = t l 

710 IF PEEK< 53279 >=C6 THEN GOTO CLS 
720 Z=PEEK<.LKP>: IF ZOC6 UNO Z< >7 AND Z< 
. 14 AND 2<>15 AND ZOHHI AND Z ; > 3 3 AND Z 

<>52 THEN GOTO CHST 
730 POKE 53279,20 
740 IF Z=HHI THEN X = I 6 : V = V + 1 : I F V>16 THE 
N V= 1 tf> 
;50 IF iHEN X=X-Cl : IF X<C16 THEN X= 
CIS 
760 IF Z»7 iHfcN X=X+Ci : IF X>23 THEN X=23 
770 IF Z—14 THEN Y = y - C i : l F V<Cl 1HEN V=C 

780 IF Z = l o 1HEN y=V+C i : IF V^16 THEN Y= l t» 
73W IF THEN COLOR C3:PL0T X,V 
800 IF Z=52 THEN COLOR C2:PL0T X,V 
810 FOR H=L1 ro ^-u:NExr W 
828 I F PEEK<53279>=6 THEN GOTO CLS 
838 POKE LKP.Bfl : GOTO CHST 
£40 ? CHRft CS > 
850 Oir i X< 16 > 
860 J= I28 iK=C18 
370 FOR A=Cl TO 16: X( A )=Z0! J= 128 
S80 FOR K"C16 TO 23 
890 LOCftiE K , f t , P : IF P=C3 THEN X(A>=X<ftJ+ J: 
i(0« IF P»L*£ I HEN J=J^C2 
919 NEXT -K 
920 NEXT A 
930 ? -THE OATfl FOR THIS DESIGN:" 
940 FOR ft=Ll TO 16: ? X*. A NEXT A: ? 

950 ? R$i 
360 Z=PE£K<LKP >: IF ZOHHI THEN 960 
970 POKE LKP,6 f1 :R=Cl :L= l6 : GRAPHICS Z0:PO 
KE Cft l .C2:P0KE CR2,WH1:60T0 I1ARSET 

Auto-list 
S M Russell, 
Lee, 
London. 

IT IS SOMETIMES useful to list part o f a 
program automatically under the control of 
that program. For example, a program could 
give the option o f changing the contents o f its 
Data statements, and then list the relevant 
lines for alteration. Unfortunately, BBC Basic 
does not allow the use o f the List command 

wi th in a program. These subroutines over-
come the problem. 

ProcList scans the program in memory and, 
when it finds the required lines, sends each 
line number, its position in memory, and the 
line length to ProcDccode. ProcDecode first 
prints the line number, and then sends each 
byte o f the line to a resident routine — located 
at &B53A — to be translated into a keyword i f 
a token, or into ASCI I i f not. The result is 
then printed. 

There is one l imitation that ProcDecodc 
does not translate the line numbers associated 

wi th Goto and Gosub correctly, because these 
use a special code. 

When calling ProcList, the two parameters 
in brackets after the procedure name specify 
the first and last lines to be listed. I f only one 
line is required, then set both parameters to 
that value. Line 10020 gives a demonstration. 

These procedures may also be used in error-
trapping routines, to display the offending line 
automatically; for example: 

10 ON ERROR GOTO 10035 
10035 MODE 7:REPORT:PRINT:PROClist 

IERL,ERL1:END 

lOOOO REM SUBROUTINE TD LIST FROM WITHIN A PROGRAM (C) S.M.Russell 1983 
10010 REM DEMO 
10020 PROC1ist<10040,10120) 
10030 END 
10040 DEF PROClist(nl,n2) 
10050 LOCAL 1 engthTi, 1 i n e _ n D " / . , startX 
10060 starty.=PAGE:@7.=5 
10070 REPEAT 
10080 1 ine_no7.=startX?l*256+start7.?2s length7.=startZ?3 
10070 IF 1 ine_no"/.>=n 1 AND Iine_noX<=n2 THEN PROCdecode(1 i ne_no'/., start-/., 1 engthX 
) 
10100 star ty.=start*/.+l ength7. 
10110 UNTIL st art'/.? 1 =&FF : @%=&AOA 
10120 ENDPROC 
10130 DEF PROCdecode (line_no7i, start*/, lengthy.) 
10140 LOCAL AX, 17. 
10150 DEC0DE=&B53A: I7.=4 
10160 PRINT1 ine_no7.; 
10170 REPEAT: A7.=start7.? 17.: CALL DECODE 
10180 I'/.= I"/.+1: UNT IL I'/.= length7.: PRINT 
10190 ENDPROC 

Status 
Colin Carruthers, 
Edinburgh. 
THIS PROGRAM was wri t ten on a 16K machine 
and wi l l run in either 16K or 48K. It is a short 
three-line program which I called Status. 
When exectued it returns a number o f useful 
pieces o f information about the general status 
o f the machine — program size, variable space 
and free space. 1 use it while developing other 
programs. 

J D E F F N p ( n ) - P E E K Ti + S 5 6 J P E E K 
t n +1.» 

C L S : DRf l l J S S S . O DRAW 0 , 0 . 7 
5 ; P R « t J - 2 5 5 , 0 E>»mJ 0 , - 1 7 5 P L C 
T 4 P . 1 5 8 : D B H U 1 2 7 , 0 . P B I H T fiT 2. 
, 5 ; " H s c h i n e 5 t s t u i . . " ; f l T 4 . 2 ; " T o 
t a l ROM . • • ; ( F N P ( 2 3 7 3 2 ) - 1 6 3 
83> y 1024.; " K " ; r t T 6 , 2 , " H i c r t ' d f j v e 

M a p 5 .• " ; F N p ( 2 3 S 3 1 . I - 2 3 7 3 + ; •' b y t e 
» " ; H T 7 , 2 , R T 3 , 2 ; " B A S I C ? r c < 9 r a i 6 

• F N p C 2 3 6 3 7 J - F N p ( 2 3 6 3 S ) i " b y 
U s " . ; f l T 9 , 2 , " U i f j a b t e s : " I F 
N p ( 2 3 6 4 . 1 ) - F N P ( 2 3 6 2 7 , 1 - 1 , " b y t e s 
" ; « T 1 1 , 2 ; " F r e e S p a c e : " ; F N 
p 1 2 3 7 3 0 ) —FN p 1 2 3 6 + 1 1 ; " t > y t * * " ; » T 

1 9 , 2 ; "UDCr. flPCDEFCHIttKLMNOPPRfTU 

P R I N T R T 1 1 , 2 ; " L i p T j » e 
. " , I N T i p ; 2 3 6 7 2 f - > & S 5 3 « - i ( P e 

EK a 3 6 7 4 ) / S 0 ) ; " j e c o n d i " : GO T O 
9 9 9 9 

Ha<hinn 31 a t u t . . 

TO * a i : J S K 
Mi t r o d r i v t Haps.: a b>Ht l 
P f l s i c p r o g r a B : 3 9 7 7 b y t e s U a r i i b l e t -73 b y t M 
F f « t Space 

U«> T i l t '139 t t c o n d i 

UDS : I JM-MNOPOR ĴBU 
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The wall 
Robert O'Donnell, 
Stockport, 
Cheshire. 
THE OBJECT of the game, which takes under 
16K of RAM, is to catch 10 of the apples that 
arc being thrown over the orchard wall. You 
steer the basket at the bottom of the screen 
using keys 5 and 8. 

20 16 graphics shift A 
50 16 inverse L 
80 inverse L; graphics shift 8; two inverse 

spaces; graphics shift 5; inverse L 
90 inverse L; four graphics shift 6; inverse L 

3000 inverse L 
3020 inverse star 
9610 as line 9600 but inverse. 

From the screen 

SOFTWARE FILE. 

Nigel Beas/ey, 
Exeter, 
Devon. 
THIS PROGRAM is an assembly language 
program for a Model B BBC Micro with a 
printer interface and Epson MX-80 F/T 3 
printer or similar. The final'routine occupies 
about 250 bytes and is located at 10000 in the 
memory. Alterations may have to be made for 
other printers. This program takes about two 
minutes to print the entire screen, much faster 
than any Basic program. 

I n th is way , graphics and text 

10 
20 
3 0 
AC so sa 
a t ss 
7 0 
3 0 90 100 

120 
1 3 0 140 

1000 

l i S S 
NKEY* 
1020 1) 
1 0 3 0 
2000 
2010 
2020 
flT+2 
2 0 3 © 
2 0 4 0 
2 0 4 ? 
2 0 4 7 

FOR I » 1 TO PRINT "MBm 
NEXT I 

wm 
FOR 1 = 1 TO 
P R I N T 
NEXT I 
POKE 1 6 4 1 0 , 1 
P R I N T "SCORE 0 ' 
LET BAT=J 
LET « S - " § 
LET LCi 
LET RPPl .es =0 
GOSUB 2 0 3 0 
GOTO 9 0 0 0 
P R I N T RT B 0 , B f i T ; f i » ; B T 2 1 , B R 

L E T B R T « S f l T + < I N K E Y » • " 3 " J - ( I 

LET B A T o B A T - ( 8 f i T . S 7 1 r ( S A T - -

RETURN 
LET A P P L E Y - A P P L E Y + 1 
I P R P P L E Y O 0 THEN RETURN 
I F S P P L E X = B A T + 3 OR A P P L E * B B 
THEN L E T S C O R E - S C O R E + 1 
LET flPPLEX=INT < R M D * 2 S + 2 > 
L E T flPPLEY=5 
PR II IT RT 2 2 , 6 ; SCORE 
I P SCORE = 1 0 THEN GOTO 9 S 0 0 

2 0 4 S L E T A P P L E S n A P P L E S + 1 
2 0 4 9 P R I N T RT 2 £ , 1 S ; " N U M B E B : " ; R 
P P L E S 
2 0 5 0 RETURN 
3 0 0 0 P R I N T RT R P P L E Y , A P P L E X ; " 8 " 
3 0 1 0 GOSUB 2 0 0 0 
3 0 2 0 P R I N T RT R P P L E Y , R P P L E X ; "O" 
3 0 3 0 RETURN 
9 0 0 0 GOSUB 1 0 0 0 
9 0 1 0 GOSUB 3 0 0 0 
9 0 2 0 GOTO 9 0 0 0 
9 5 0 0 LET R » . " U E L L D O N E , YOU MAUE 

CAUGHT T E N . " 
3 S 1 0 FOR 1 = 1 TO 3 2 
9 5 2 0 FOR U = 0 TO 4 
9 5 3 0 P R I N T P T U , I - l ; f l * ( I ) 
9 S 4 0 NEXT U 
9 5 5 0 NEXT I 
9 5 6 0 LET A » = " HOUEUER YOU U A S T E D 

" + S T R % ( f l P P L E S - 1 0 ) + " A P P L E S " 
9 5 7 0 DIM B » ( L E N A»> 
9 5 8 0 LET X * 1 S - L E N R$s£ 
9 S 9 0 P R I N T AT 1 1 , X , B * ; R T 1 3 , X , B * 
' fiT 1 2 x ' 
9 6 0 0 p A l N T AT 2 2 , 0 ; " P R E S S N E U L I N 
E FOR ANOTHER GAME. 
9 6 1 0 P R I N T RT 22j_0J. 

5 2 0 I F I N K E Y » . 
9 6 3 0 C L S 
9 6 4 0 RUN 

THEN GOTO 9 6 0 0 

can be reproduced at the same time. 
To use the program, type it in exactly as 

shown, leaving out any comments, i f you 
wish. Comments follow an oblique sign. Run 
the program. I f you arc sure that no errors 
have occurred then type: 

*SAVE"DUMP" 2710 2803 (Return) 
This saves the area of memory where the 
program occurs. Also save the assembly 
language program as usual: 

SAVE"ASSEMBL" (Return) 
To use the routine in your programs simply 

use the Basic command: 
CALL 10000 

10000 is the memory location where the 
routine starts. When using the program it 

must be ensured that you do not overwrite it 
with a Basic program: Top must be below 
10000. To reload the routine into memory 
having saved it under a particular filename use 
the command 

*LOAD"DUMP" 2710 
When reloading the program it wil l not 

disrupt any program already in memory, so it 
can be loaded into memory from a Basic 
program, using the aforementioned command. 

To use with another printer: it must be a 
dot-matrix printer with bit image printing 
capabilities. The areas where specific 
commands for the Epson are shown and the 
commands for your printer can be inserted 
here. 

lO REM A s c e e b l y l a n g u a g e p r o g r M t o diunp s c r e e n o n t o p r i n t e r 4 9 0 LDA CO \ I n i t i a l i s e s manory l o a c a t i a n t o r e c e i v e ' b i t l a a g e ' 
2 0 REM For EPSON MX-80 F / T 3 3 0 0 STA 1(79 
3 0 REM (C) N . B e a s l e y 2 3 / 1 / 8 3 5 1 0 . YCOORD \ S t a r t o f s e a r c h 
4 0 CLS 

(C) N . B e a s l e y 2 3 / 1 / 8 3 
5 2 0 CLC 

5 0 OSWORD-tFFFl 5 3 0 LDA &75 \ Adds 2 t o Y s e a r c h v a l u e 
6 0 OSWRCH-fcFFEE 5 4 0 ADC £ 4 
7 0 PX-lOOOOl REM S e t s p r o o r j n c o u n t e r • •DO NOT CHANGE i • ! • • 5 5 0 STA 1.75 
BO £ 5 6 0 LDA vrr \ P u t a c t u a l Ycood v a l u e i n t o p o s i t i o n r e a d y f o r c e l l 
9 0 LDA £ 2 t J S R OSWRCH \ T u r n s on p r i n t e r 5 7 0 SBC 4 7 5 

lOO LDA £11JSR OSWRCH \ S e t s t h e l i n e s p a c i n g t o 1 / 3 2 i n c h 5 8 0 STA 1(72 
H O LDA £27IJSR OSWRCH \ On an E p s o n 3 9 0 LDA 1(78 
1 2 0 LDA £ 11 JSR OSWRCH 6 0 0 SBC CO 
1 3 0 LDA £ 3 1 i J S R OSWRCH 6 1 0 STA V73 
1 4 0 LDA £ 11 JSR OSWRCH 6 2 0 LDAC9 \ S e t s A«9 f o r DSWQRD c a l l 
150 LDA £ 2 4 i J S R OSWRCH 6 3 0 LDX Cti70 \ P o i n t s t o l o c a t o r ) o f « M o r y Mhere c o o r d s a r e h e l d 
160 LDA £ M F \ I n i t i a l i s e s Y v a l u e 6 4 0 LDY £ 0 
1 7 0 STA Ic77 6 5 0 JSR OSWORD 
180 LDA £ 4 6 6 0 CLC 
190 STA 1(78 6 7 0 LDA 1.79 \ T a k e s p r e s e n t ' B i t i e a g e * 
2 0 0 CLC \ S t a r t o f a a l n l o o p 6 8 0 ROL A \ R o t a t e s i t l e f t 
2 1 0 LDA Ic77 \ S u b t r a c t s 3 2 f r o n Y v a l u e 6 9 0 ADC 1(74 \ Adds r e s u l t of OSMORD c a l l 
2 2 0 SBC £31 7 0 0 STA S(79 \ S t o r e s r e s u l t 
2 3 0 STA tr77 7 1 0 LDA £ 2 7 \ B r a n c h e s bach i f n o t f i n i s h e d 
2 4 0 LDA t>78 7 2 0 CMP 1 7 3 
2 5 0 SBC CO 7 3 0 BPL YCOORD 
2 6 0 STA 1(78 7 4 0 LDA £ 1 i J S R OSWRCH \ S e n d s r e s u l t t o p r i n t e r 
2 7 0 LDA £1IJSR OSWRCH \ P u t s t h e E p s o n p r i n t e r i n t o 7 3 0 LDA l(79xJSR OSWRCH 
2 8 0 LDA £ 2 7 i J S R OSWRCH \ ' B i t i m a g e p r i n t i n g ' • o d e 7 6 0 LDA £l(FF \ B r a n c h e s back t o i n c r e a s e X v a l u e i f n o t 1279 
2 9 0 LDA £ 1 i J S R OSWRCH 7 7 0 CMP 1(70 
3 0 0 LDA £761JSR OSWRCH 7 8 0 BNE XCOOD 
3 1 0 LDA £11 JSR OSWRCH 7 9 0 LDA £ 4 
3 2 0 LDA £ 1 2 8 i JBR OSWRCH 8 0 0 CMP 1 7 1 
3 3 0 LDA £11 JSR OSWRCH 8 1 0 BNE XCOOD 
3 4 0 LDA £ 2 t J S R OSWRCH 8 2 0 LDA £ 1 : J S R OSWRCH \ S e n d s l i n e f e e d t o p r i n t e r 
3 5 0 LDA £VFF \ I n i t i a l s e s X v a l u e 8 3 0 LDA f l O i J S R OSWRCH 
3 6 0 STA «t70 8 4 0 LDA b 7 8 \ B r a n c h e s back t o d e c r e a s e Y v a l u e I f n o t 0 
3 7 0 LDA CfcFF 8 3 0 BNE ( (2800 
3 8 0 STA «r71 8 6 0 LDA £ 3 1 
3 9 0 .XCOOD \ S t a r t o f Xcood l o o p 8 7 0 CMP * 7 7 
4 0 0 CLC 8 8 0 BNE toaoo 
4 1 0 LDA 1 7 0 \ Adds 2 t o X v a l u e 8 9 0 LDA £ 3 \ Turns o f f p r i n t e r 
420 ADC £ 2 9 0 0 JSR OSWRCH 
4 3 0 STA 1(70 9 1 0 RTS 
« 4 0 LDA 1(71 9 2 0 3 
4 S 0 ADC CO 9 3 0 P7.- l (2800 
4 6 0 STA 4 7 1 9 4 0 C 
4 7 0 LDA £ 2 5 2 \ I n i t i a t e s Y » v m n t v a l u e 9 3 0 JMP &273B 
4 8 0 STA 1(75 9 6 0 3 

Decimal liner 
K W Hall, 
Catterick Garrison, 
North Yorkshire. 
THIS USEFUL subroutine was written for the 
Vic-20 but can easily be modified for other 

micros. Anyone who writes programs and 
requires their outputs listed in columns wi l l 
know that Basic does not line up decimal 
points. The following subroutine docs just 
that. The subroutine expects the variables to 
be processed in X: the output is in X$. 
8000 A$ = RIGHT$(" " + STR$(INT(X)),4) 

8030 B$ = LEFT$|MID$(STR$(INT((X INT{X» 
*100+ . 005)) +"00",2),2) 

8040 C$ = ".":X$ = A$ + C$ + B$:RETURN 
X string can now be Printed in a normal For 
loop Print routine. The spaces in line 8000 
can be increased to adjust the position of the 
output on the screen. 
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AMSOFT 
i • • ' i 

OPERATING A N D CONTROL SYSTEMS FOR 
DISCERNING SPECTRUM A N D ZX81 USERS 

All Amsoft products are designed to help users to get the most out of their machines. No additional hardware is 
needed to run them, but they can be used to support other devices if needed. 

Am-ZX FILE is a system which allows you to use large cassette data files in BASIC programs. There is no limit to 
how much data you can store or retrieve. Gives tape facilities like a large machine. ZX81 version £4.00, Spectrum 
version £5.00. 

A M - Z X M O N is the ultimate operating system. With it you can create, edit, run and checkpoint machine code 
programs, and can save, load and merge portions of programs to or from tape. You can build and use your own 
subroutine libraries. ZX81 version £6.00, 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 , the text editor which allows you to produce source 
tape files for input to the A M A Z O N assembler. An easy-to-use product with exceptional facilities including tape 
merging and renumbering, are ZX81 and Spectrum versions £4.00. 

A m - A Z O N , a full two pass assembler which converts assembler source tapes created by A M - Z X E D I T into 
machine code tapes which can be loaded and run by A M - Z X M O N . All ZX80 op. codes are recognised. Symbols 
can be up to 5 characters and symbolic, hex, string, or decimal are permitted. ZX81 version £8.00, Spectrum version 
available end of March £9.00. 

A M E R S H A M SOFTWARE LTD. 
Long Roof, Hervines Road, Amersham, Bucks HP6 5HS 

Tel. (024 03) 6231 

IF YOU WANT: 
*The Latest News on the BBC Micro 
*Top Quality Programs 
*Useful Hints and Tips 
* Honest Reviews 
independent Opinions 
*Local User Group Information 
*Members Special Offers 

THEN YOU NEED: 

The Newsletter of the Independent National BBC Microcomputer 
User Group. 
MEMBERSHIP: £12 for 1 year <£15 overseas) or send CI and an A4 
size SAE for a sample copy. 

Write to: 
LASERBUG, 10 Dawley Ride, 

Colnbrook, Slough, Berks., SL3 0QH 

Members in 14 Countries Worldwide 

PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM. 
Mo 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 
Write for more details TO DA Y to: 

^ H H I S D F T 
10 Kallam Moor 
Liden SKIKDON 
SK3 feLS 

Tel. (0793) 26616 (Answering machine) 
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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 March. The 
name of the winner, the solution, and a competition report will 
be published in the May, 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. 

TELEPATHIC DANGERS 
BY ANTHONY 

ROBERTS 

You HAVE found the fabulous cube of On'cy! 
However, as you approach, a careless thought 
triggers a circuit, and the cube tumbles apart 
into six regular square-based pyramids, and 
you know that you have just minutes to re-
construct it before the segments crumble to 
dust. Each segment connects to its 
neighbouring segments via a set of four lugs 
and four holes, two to each triangular face — 
each lug must match a hole on the next 
segment. As you gather the segments you 
notice that there are in fact the eight segments 
shown here; connect either of the extra 
segments to any of the original, and you will 
probably lose your life. Which two segments 
should you discard? 

COMPETITION 
RESULTS AND 
JANUARY'S COMPETITION to win an Oric 
asked contestants to complete the crossword 
and the sentence, "My New Year should start 
with an Oric because . . .". If the number of 
entries for our competitions is any indication 
of how popular a new computer will be, the 
Oric should do well; but not as well perhaps as 
its closest rival, the Spectrum, which drew 
several hundred more entries last July. 

The winning entry was a rather off-beat one 
from J Elliot, 1 Saint Mary's Road, Burgess 
Hill, West Sussex, who wrote "I got those 
ZX-81 - 16K - RAM-pack - wobble 
blues!". Unlike the ZX-81 the Oric, of course, 
keeps its memory tucked away inside the case. 
The ZX-81 also came in for a bit of stick from 
R Booth who said that "the Alsatian keeps 
mistaking my ZX-81 for a dog biscuit". 

Quite a few readers showed their learning by 
making a play on the line from Hamlet, "Alas 
poor Yorick. . .", The best of these was P 
Douthwaite's "Alas poor Oric, I'd use him 
well, a computer of infinite jest". This is the 
one quote, incidentally, that everyone gets 
wrong. Look up your Hamlet and you will see 
that Hamlet says not, "I knew him well" but 
"I knew him Horatio". Neither version, 
however, is particularly relevant to the Oric. 

N Dickason claimed optimistically that 
"with my Oric promotion will be meteoric", 
while S Yeo revealed "my wife has run off 
with the Sinclair". From A Cutler came "it 
would provide the Basic necessities for life . . . 
and many other games". 

Finally, G Towner's entry raised the big 

WINNERS 
question hanging over Oric International — 
can it deliver? He pointed out that his New 
year should start with an Oric because "it will 
be over 28 days since 1 ordered one". 

A number of correct solutions were sent in 
for the Star Stone competition but few were 
accompanied by a program. Admittedly the 
problem did not lend itself to a short program 
solution. To find the answer vou needed to 

work out that there are only three faces on the 
Stella Octangular which cannot form part of a 
closed loop. Between them they contain one 
tetrahedroid crystal, three pan-metallic 
hypcrcubes and five spheroid diamonds. 

The £15 book token goes to the first correct 
entry picked from the bag which was from P 
Carlotti, Hope Paint House, Granville Road, 
Kingsdown, Deal, Kent. 

The solution to January's I V \2 n I n I I V V D I T I 
crossword when a prize of I ^ I r | tf | | ^ | K \ 7 | 
an Oric 1 was at stake. 
Although swarms of 
aspiring Oric owners 
came forward, the level of 
entries failed to match last 
July's competition with 
its prize of a Spectrum. 
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NEW - ORIC - ORIC - ORIC 
SPECTRUM - ZX81 
SEVERN SOFTWARE 

•GRAIL 
owe fSK6 4SKUXINC. 
SPICTPVM W b iSK C4.X INC. 
ZX»l ISKUXINC 
Exciting graphic adventure set in the 
Castle Perilous. Where in ihe 1,000 
rooms is the HOLY GRAIL? 
Gather armour and weapons to fight 
Dragons, Ores and Wolves. Find gold 
and Precious Stones to buy strength 
potions from a Trader. Stairways to all 
10 levels. 
Where will the Warp take you to? 
If you lose, you can watch yourself 
bleed to death! 
Full M / C Sound Effects and Save Game 
facility. 

•ROADRUNNER 
OHtC J«* 6 (4 95 INC. 
SPCCTKUM 1&K It 4SK C4X INC 
zxat i6kc4.$6inc 
Everyday from Monday to Friday Mr. 
McGoo gets in his car and drives home 
from the office. Mr. Mcgoo is such a 
lousy driver that he'll crash into 
anything that gets in his way! 
The roads are full of Mr. McGoos. Can 

•Ask for SEVERN SOFTWARE 
at your local Computer Shop. 

• W e guarantee to replace AT 
ONCE any cassette sold by us 
that fails to load on receipt. 

becoming one of their victims? 

•MORIA 
OKC & tax H 96 tsc. 
spectrum met 4skr*.xinc. 
A challenging graphic adventure set in 
the Mines of Moria. Can you survive 
encounters with tho Monsters of 
Middle-Earth: the Batrogs, tho Ores, tht 
Trolls and the Wargs? Will the Wizard 
help you? Can you buy your safety from 
the Trader? Are you fated to die beside 
the sealed doors? Or have you the 
power to open them? 
Unless you find Ourins Ring you will 
never leave the Mines alive! 
A game to test your character. 
Fu'l M / C Sound Effects and Save Game 
and Reset facilities. 

• ZX81 16K version £4.95 INC. 

•The exact software specification 
varies from machine to machine 
particularly with regard to 
sound and graphics. 

•STATISTICS 
0»C 16* ft *8K C4 $s INC. 
SPCCTPUM ISH ft *8K f*X INC 
ZX81 !6K «.S6 INC. 
Powerful Statistics package. Menu-
driven. Features Means, Standard 
Deviations, True Linear Regression, 
Pearsons Coefficient of Correlation. 
Extensive Data Editing routines. Full 

Graphic display of Data and Regression 
lines. Saves named Data-files. 
Spectrum and ZX81 versions support 
ZX Printer. 

•THE Ml C MANUAL 
12.X INC. 
Easy to use (can be used by the 
absolute beginner). Fully detailed guide 
to 280 Op Codes and M / C 
Programming. Convenient A4 format. 
Fully documented tables of Codes, 
Displacements and Number 
Conversions. Easy to follow diagrams 
and routines throughout. Designed to 
use not just to read. 

! PLEASE SEND ME 

! (STATE MACHINE TYPE} 

] I ENCLOSE CHEQUE/P.O. FOR £ 

! NAME 

I ADDRESS 

! POSTCODE 

SEVERN SOFTWARE 
5, SCHOOL CRESCENT, LYDNEY, 

GLOSGL15 5TA 

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 ZX81. 
A vailable from your bookshop, or 

V&H COMPUTEER 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 
W R I T E FOR D E T A I L S OR S E N D £ 9 . 0 0 FOR 
COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY) 
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ajamanber 
oftmare 

Dragon and BBC 
Model B Software 

DRAGON 32 SOFTWARE 
DRAGONTREK £9.95 

A real time version of the classic space game featuring full colour tactical, 
status and long-range scanner displays, hyperbole, the Faerie Queen, 
Klingons and Klingon commanders, tractor beams, enemy movement, black 
holes and much more. Choose from ten levels of difficulty and three sizes of 
galaxy. Comes complete with 6-page flight manual. JOYSTICK (11 
REQUIRED. DRAGON DATA APPROVED. 

WIZARD WAR £7.95 
A game of magical combat between the Wizards of the Tri-Suns for 

supremacy of the planet Xarg. Both dexterity and deduction are needed in 
order to outwit your opponent as spell is traded against spell. Comes complete 
with 12-page illustrated spell book. JOYSTICKS {21 REQUIRED. DRAGON 
DATA APPROVED. 

GOLF £7.95 
An accurate interpretation of the game of golf written by a keen club player. 

Allows match play between two players or one player may play using the 
Stableford points system widely used for competition golf. Features full club 
selection, hazards, out of bounds and player handicaps. DRAGON DATA 
APPROVED 

GRAND PRIX £7.95 
Do you have the potential to be a champion Formula 1 driver? Find out 

when you race on these 8 famous Grand Prix tracks from around the world. 
For 1 and 2 players. 2 joysticks required. Dragon Data Approved. DRAGON 
DATA APPROVED. 

VULCAN NOUGHTS AND CROSSES £7.95 
A three-dimension game of noughts and crosses for one or two players. 

Also includes a zero playe: option where the machine plays itself. Can you out-
think your Dragon? DRAGON DATA APPROVED. 

BBC MODEL B SOFTWARE 
THE EDG GRAPHICS PACKAGE £24,95 
For the BBC Model B Microcomputer 

An advanced picture drawing system developed by a firm of consulting 
engineers to the oil and utility industries world-wide. Uses cassette tapes for 
software and picture storage and is controlled entirely by normal keyboard 
input — no extra hardware required. The main system features are: 
• Picture drawing in mode 0, 1 or 2. 
• Actual and Logical colour changes at any time. 
• Drawing functions: 

Lines, boxes, circles, arcs, text, shape repetition 
• Drawing aids: 

Grid, elastic band, save and home cursor (5 positions! 
• Colour fill. 
• Text window showing x,y cursor position, length, angle, colour menu and 

current colour. 
• Saving and Loading of picture using cassette tapes. 
• Multi-file pictures facilitating very complex drawings. f: 
• Flashing cross-hairs cursor. 
• User instructions/prompts. 
This package comes complete with a spiral bound manual. 

GAMES COMPENDIUM D1 £7.95 
Six great games for the whole family — Donkey Derby. Blackjack, 

Kingdom, Hunt the Wumpus, Noughts and Crosses and Lunar Lander. 
DRAGON DATA APPROVED. 

Send SAE for catalogue of out full range of Dragon and BBC ModeIB Software 
Cheques or postal orders payable to Salamander Software, 27 Ditchling Rise, 

Brighton. East Sussex BN1 4QL. Tel: 0273 771942. 
PLEASE ADD 50p P&P TO ALL ORDERS 
Programmers wanted: good royalties paid! 

• J 

£3 
mtmrM 

BEAT THAT HIGH SCORE! 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 

_ _ _ _ _ _ GOBBLE YOU! YOUR ONLY 
l l i 3 3 l M AIDES ARE FOUR "POWER 

l l H PILLS" WHICH MAKE THE 
MEANIES EDIBLE. BUT 
NOT FOR LONGI 

• MACHINE CODED FOR FAST ACTION 
• EXTRA "GOBBLER" FOR 10,000 POINTS 
• ON SCREEN SCORING 
• HIGH SCORE WITH "ENTER NAME" FACILITY 
• U P TO 4 PLAYERS 

AN ANN0YINGLY FRUSTRATING GAME IFOR ONLY £5.95 

S T A Y A L I V E AS LONG AS POSSIBLE IN OPEN SPACE F I L L E D W I T H F L Y I M G ROCKS 
SCORE BY S H O O T I N G T H E M - W H I C H ALSO CAUSES T H E M T O B R E A K I N T O LOTS 
OF L I T T L E BITS A N D MAKES L IFE E V E N WORSEI 

• MACHINE CODED FOR 
FAST ACTION 

• O N SCREEN SCORING 
• HIGH SCORE WITH 

ENTER NAME' FACILITY 
• u P T O « PLAYERS 

• EXTRA SHIP CON i.ooo PTS 
(NOT AS EASY AS IT 
SOUNDSI] 

• SHIP MOVES JUST LIKE 
ARCADE VERSION 

• ROTATE LEFT/ROTATE 
RIGHT/THRUST 

• FIRES IN ALUS 
DIRECTIONS 

• INCREASING NUMBER 
OF ASTEROIDS 

• THREE ASTEROID SIZES 
• NASTY' ALIEN SPACE-

SHIP (FIRES BACKII 

THIS GAME IS JUST AS BAD! - AND ONLY £5.95 
AN OFFER FOR REAL MASOCHISTS - BOTH TAPES FOR £9.95| 

MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE To j 
THE SOFTWARE FARM DEPT B 

CRAIGO FARM. BOTANY BAY. TINTERN, GWENT ' 

[VI r v 11_ V 

SF 

PIMANIA 
THE ADVENTURE G A M E THAT'S FOR REAL ! £6,000 PRIZE! 

Will you be the l ir i l to lOCJW the Golden Sundul ol Pi in I u r n and space. and t x 
•ewarded with the oitfr-.il> Eiqututtly crafted by 1h# winner of the De Beers 
Diamond Inter national Award. from gold, diamond and the moil precious ol the 
earth's rtchts 
PIMANIA where saxophones turn into hangliders, where music meets madness 
and where Ihe Pi Man rules supreme' He'll talk with you, he'll befnend you. he'll 
bcliay you. he'll even do the Hokey Kokey' Animated ox loon graphics1 Full 
musical K W I 1 Spectacular colour and sound effects'" Includes free hit single 
"Pimania". with vocals by Clair S<netivc and t l * Pi Mm I 

It could taka you a weak to ptay, it could take you a lifetime1 PIMANIA. 
" the best evidence that computer gaming has come ol age an adventure 
enthusiast's dream1" (Computer & V 

J 

48K SPECTRUM 
I6K ZX8 I 
DRAGON 32* 
BBC Model B* 

ideo Games) 

£10 
£ 5 
£10 
£10 

AUTOMATA Ltd. 
65a Osborne Road 
Portsmouth P05 3LR 
England 
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For the best selection of Micros 
for business: 

• Apple II, III 
• Commodore 8032, 8096. 
• Eagle II, III, tV , V . 
• Eagle 1600, 16 Bit. 
• 10TEC lona Colour. 

Used Business systems available, 
phone for details. 

A T A R I 

/ )>m.:imiiwitttt< \ 

• • Free T Shirt with 
every ATARI 400 
• • Free Sweat Shirt with 
every ATARI 800 

SOFTWARE OFFER 
ATARI 
PREPPIE £21.95 
SHOOTING ARCADE £21.95 
BUG-OFF £21.95 
PAC MAN £29.99 
SPACE INVADERS £29.99 

BBC 'B' 
PASEMAN £7.00 
2AP0 £5.00 
PODS £5.00 
DRAGON RIDER £7.95 
TANKS £7.95 

VIC 20 
JELLY MONSTERS £19.95 
ALIEN £7.95 
PINBALL £24.95 
FROGGER £9.99 
BOSS £14.95 

SINCLAIR 
PUCKMAN £5.95 
BUMPER 7 £5.95 
SPACE INVADERS £6.95 
CHESS £6.90 
PILOT £5.95 

TEXAS 
SOCCER £22.95 
CAR WARS £26.95 
MUNCHMAN £26.95 
Tl INVADER £18.95 
CONNECT 4 £22.95 

For more details tick on border and send with SAE 
Free PASE T Shirt with every order of £50 placed in March 

0 0 0 0 

213/215 Market Street, Hyde Cheshire 
Tel: 061 366 5935 Telex 665845 
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LYNX • JUPITER ACE • DRAGON 32 • 

SIR Computers Ltd 
CARDIFF 

Agents for Acorn, BBC and TORCH 
Computers 

BBC Microcomputers 
Model 1 A with 32K RAM and VIA £339.00 
Model 1 A with 32K RAM, VIA and Joystick port f354.00 
Model B f399.00 
Model B with 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. 
Disc interface for the BBC Micro (kit) £95.00 

(fitted) £110.00 
Upgrade of BBC Model A to B £90.00 
Please telephone for up to date information on Prestel, Teletext, 
speech synthesis, second processors, etc. 

TORCH Computers 
Z 80 Disc Pack for the BBC Microcomputer £895.00 

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 46K 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. 
TORCH CF240 £2,795.00 

(Ex. VAT) 
This an extension of the BBC microcomputer/Torch disc pack 

system, available in a single unit. The computer contains a BBC 
based peripheral processor connectcd 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. 

Peripherals 
Seikosha GP 100A printer £229.00 
Epson MX 80 F/T type 3 printer £389.00 
NEC PC 8023 printer f389.00 
Microvitec 14" RGB Monitor £299.00 
Kaga 12" RGB Monitor £280.00 
Sanyo 14" RGB Monitor £260.00 
High resolution 12" black/green monitor £85.00 

Software 
W e currently hold in stock programs from the fol lowing suppliers: 

Acornsoft Level 9 Software 
A & F Software MoKmerx 

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. 

SIR Computers Ltd. 
91 Whitchurch Road, Cardiff 

Telephone (0222) 21341 

142 YOUR COMPUTER. MARCH 1983 

I 



electronics-

ABACUS CONTROLLER 

81 
Spectrum 

MONEY BACK GUARANTEE 
CASSETTES DESPATCHED 
WITHIN 48 HOURS 

AVENGER 

Of ail Ihe Spec H/W 
items I have received 
this one most 
impressed me and its 
the only one I shall 
always use. 

Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
ZX SPECTRUM CONTROLLER: Single switch selection of 
SAVE, LOAD 8- AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.95 
ZX81 CONTROLLER: Single switch selection of TALK, SAVE, 
CUE & LOAD modes. Built in microphone/speaker for fast and 
reliable program naming and cueing. Price £9.95 

All items in this advertisement can be vsewed before buv«"g at the Suffer Micro 
Shop, London, and Jav Dee Communications, Water Street, Port Talbot. 

I 
A 

AVENGER: This all action arcade-style game written in 
MACHINE CODE for the ZX Spectrum is fantasticl You are 
flying over a mountainous planet terrain. Your mission is to 
attack, using lasers and bombs, launch pads, buildings and 
missile silos. Alien craft attack you with missiles; guided 
missiles launched from the ground hunt you out. But what ever 
you do don't hit the atomic power stations!! Continuous 
display of time, score, shields and laser temperature. Five 
levels of play and high scores. 
Price £4.95 inc. Also available for the ZX-81 (16K) at £4.95 inc. 
Available at W.H. Smiths 

SPECTRUM GAMES PACK 1 
DESTROYER: Listen to the beeps of the sonar to locate and destroy 
< ~ the submarines before they sink the merchant ships. 

ICEBERG: Steer your icebreaker through thickening pack ice 
"*"" ^ / lo pick up survivors. 

BATTLE: Destroy missile sites while avoiding mines 
f ' and the computerised enemy tanks 

^ R ^ t h a t are out to get you. 
' A N D R O I D Rescue the miners before 

All 
four on 
one cassette 
at the incredible 
price Of £4.96 inc /P IT RESUCE: 

186 St. Helens Ave, 
Swansea, W. Glam. 

Tel: (0792) 50282 

they are trapped in the 
flooding mines, f " > \ | 

^Htli))IIHIiiH!IHHttllltilttillHllltllltllHIIHHIUHIHIIHIHH!Hill)HIUIItilllilll^ H&H 
SOFTWARE 

Alphabeta 
A complete word processing package for the BBC Computer. 
New revised version incorporating: 

• faster printing 
• compatibility with a range of printers including Seikosha, 

Epson and daisywheets. Versions for other printers on 
request. 

• manual 
• labels for the red keys 
• automatic wrapround 
• insert and delete (with gap closure) 
• centring 
• tabs 
• right justification 
• automatic word count 
• merging 
• double width characters 
• bulk movement of text 

and a host more features. 

REVIEWS 
Laserbug: "The program did work well and once you are used to 
it, writing letters etc., becomes very easy. I was inpressed with it 
in general and would buy it myself." 
Acorn User: "Remarkable value — a complete word processing 
package for less than £30 . . . a useful and relatively inexpensive 
program." 

E ALPHABETA £28.50 including postage etc. 
E Please send orders and cheques/PO/Transcash (No. 614 131 
| 1707) to: 

| H&H, Dept A, 53 Holloway, Runcorn, Cheshire. | 
£ Send S.A.E. for a catalogue of our other educational and games programs for the BBC 
2 and Dragon Computers. 

^^tlf M? f j f f Mtltiliigiaiiiiiittiiitlf ii ist tltî iliit^ jgiiSi ttiitttitlf Hit t̂fT i 

t i j CoMpJUppiA 
At last — a printer for every Pocket! 

MICROMAX - SPECIAL 
INTRODUCTORY OFFER 
ONLY £69 + VAT 

SPEED SELECTABLE . . . . 
SERIAL OR PARALLEL 
INTERFACES AND CABLES 
AVAILABLE FOR: 
SINCLAIR ZX 81 
SPECTRUM 
VIC . . . DRAGON ETC . . . 

UP TO 24 STANDARD OR 
ENHANCED CHARACTERS 
PER LINE . . . . 

s.a.e. please for details to 30 Lake Street 
LEIGHTON BUZZARD Beds Tel 0525 376600 
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EXPAND YOUR 
VIC 20 

with a matching aluminium plinth with 
appropriate holes and power supply cover 
(add your own electronic parts) 

Send cheque 
or P.O. with 
order delivery 2 - 3 weeks 

We are manufacturers of electronic sheet metahvork 
and can supply any chassis to your own drawings. 

M. GEAR (ENGINEERING) LIMITED, 
179A VICTORIA ROAD, NEW BARNET, 

HERTS, EN4 9PA 

THE GREATEST PROGRAMMING 
^ AID SINCE FINGERS 

Cuts Down Program Entry Time 
How many hours do you spend de-buggmg 
programs? 
How many limes have you traced a bug to a 
typing error? 
How many limes nave you wished for another 
pair ot hands to keep your place in program 
listings? 
How many times have you had back-ache, 
neck-acne and eye-stram through copying 
listings al uncomlortable angles? 

THE EASIREADER FROM BUGBEAR 
Saves Hours in De-bugging time 

• Over M 1 ! of bugs in programs copied from printout listings are She result of entry errors — 
errors anyone wilh only one pair of hands can make. Even one mistake can lake hours lo 
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 stiff 

necks anc aching backs... strain causes mistakes' 
• The specially designed cursor prevenis skipping between complicated and similar-looking 

lines while allowing you lo read through' simple lines. 
• The E A S W E A O E R keeps your place for two-handed keyboard entries. < e when using a 

Sinclair computer or jus! using the shift' key. 
• it will even scan the ofl-norizontai listings found in many magazines 
• The EASIREADER can handle alt normal magazines up to A4 size, single sheets, computer 

printouts and most books 
HELP BANISH BUGS 

Make your programming easier and more comfortable. 
SAVE TIME AND EFFORT - AVOID FRUSTRATION 

Sent) for your EASIREADER now at a special introductory price of £ 1 2 . 9 9 
Please add £1.25 p&p 
BUGBEAR. OEPT.YC ? . NICHOLSON BUILDINGS. TEMPLETOWN. SOUTH SHIELDS. 
TYNE « WEAR NE33 5RZ, 
« BUGBEAR >982 Patent Pending Mo 8232718 

LEONJ IJtOEL 
ZX81 16K - GAMES ON TAPE 

• 
• 
• 
• 

BANK ROBBER £4.50 
SEE HOW MUCH MONEY YOU CAN ACCUMULATE 
BEFORE YOU'RE CAUGHT AND SENT TO JAIL 

PONTOON £4.50 
CAN YOU GET YOUR COMPUTER TO OWE YOU 
MONEY, NOT EASY, BUT IT CAN BE DONE 

H A N G M A N £4.00 
WITH THIS EDUCATIONAL GAME YOUR COMPUTER 
WILL HAVE 150 WORDS TO CHOOSE FROM 

CASSETTE COVER £4.00 
PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR 
PROGRAM COLLECTION LOOK IMPRESSIVE 
•CHOICE OF SIX COVER PATTERNS 

PLEASE TICK APPROPPIA TE BOXISI 

d!t 

MAIL ORDER ONLY 
NAME 
ADDRESS 

CODE 

I enclose Cheque/P.O. for £ 
Made payable to: 

LEON NOEL 
24 Dudgeon Drive, Littlemore Oxford 

0 X 4 4QL 
ALL PRICES INCLUDE P&P, UK ONLY 

MEMORY DEVICES FROM: 

GCC ELECTRONICS 
Te l : 0223 835330 

EPROMS 6500 Family 

T e l e x : 817672 

MEMORIES 
2708 200p 6502 375p 2114LP-2 90p 
2716+5V 200p 6520 285p 2114-450 85p 
2732 385p 6522 375p 4116-150 90p 
2532 365p 6532 520p 4116-200 88p 
2764 6.80p 65451 900p 48162+5V 250p 

4164-200 410p 
6800 Family Z80 Family 6116-150 350p 

6800 270p CPU 315p 5516-250 635p 
6802 325p ACPU 350p 
6810 110p CTC 270p 
6809 850p ACTC 290p 
6B50 135p PI0 34Cp 
6821 11 Op API0 350p 

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components 
are guaranteed prime parte, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add post and packing plus VAT at 15%. 
Minimum order £15.00. 

GCC ELECTRONICS 
66 HIGH STREET, SAWSTON 
CAMBRIDGE DB2 4BG 
TEL: 0223 835330 TELEX: 817672 
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How Good is YOUR Spectrum 
If you're interested in finding out what your Spectrum can really do then you must go 
beyond the limitations of BASIC. Now, mastering machine code can be a reality with 
CRYSTAL COMPUTING'S MACHINE CODE UTILITY PACKAGES 

ZEUS Z-80 ASSEMBLER 
If you o»n a agk Spectrum u d » u l to full} cipta* the enormous potenuci of yoor 
computer thro ZEIS i» the perfect companion 

TOTAL MACHINE CODE CAPABILITY: 
Optimum memory mage: By maintaining M 0w» compeeswd teat which n 
completely H f v r w from BASIC. ZEUS allows you to cnier moft than 5000 
individual b»tt of ten (»hk>b assembles M> more than SK of machine cote') 
The uliinate editor- A unqje »oed procesor style full screen ed tor aBowi 
movemenc of»IK ftashieg cursoe as any d jccLxm for fau afcefa;>on ol the 
ten. 
FxoM.t> ZEUS feat era both auto line number and renumber f i r a s in pint 
ocemaadi to lat, search through and delete K t w a of the text Alpha numeric 
labels of up to I i characters in length are catered foe. along with commenti and 

a the*. deesmal or character) whach may be teplaced by e»pre*cio£t. In 

A uackded AS STANDARD! OpffMl«| wfch the u a r free-formal acrrn editor tad 
accepting i&pet in b o , dcciauJ or character form, the monitor aSowv you to daaiav 
and drecity modify mrssery. IK alio has r*»nr other uxf jt facilities such ai block 
tabulate, copy a»d h e t / d c n u l convert 
Para! ~ 
flit). 

can provide a full display of the vafc*es held ,n all C.P.L'. registers, 
alternate set and flags. at any point in the program. Abo included are 
mien strings of characters, to print, tabulate. copy a*d verify Mocks o! 

Paralel output to ZX printer. The user may racily make hard top*i o l text 1 source 
lh). symbol (label) tables. monitor c-otput etc. 

ZEUS it all this plus much morr. It represents a powerful uik hire-code o p e r a t e 

additioc to accepting AH. standard 1*0 initn>cboni, ZEUS abo supports tl* 
ukmbirr directive* ORG. ENT, EQU. DFFB. DEFW. DEFS. DEFM. a^d DISP 
Direct access to memory- To further enhance ZEUS, an LtvaJ.able moocor system 

syiiera >hKh U destined to become as much a part of the Spectrum ai the SiacUw 
ROM 

MONITOR AND DISASSEMBLER 
TWl easy 10 use uU^ty enable* fan entry. edaini and debuggmg ol heaadeomal 
routae* It feature* one-touch "KEYWORD* input at tn Sinclair BASIC. Numerical 
parameters may be entered in either decimal or bet, aAd a facitay is provided IO 
convert between the t»o forms, Hnadreimal bites of maehmerodde may be 
esKered directly mto memoey ming the editor which ditjiays the contenu of a 
specified area of memory m both hexadecimal and character form. The user may 
then use the disassembler so convert the numbers back into Z*W mnemonics. Two 
notable debugging aid* are the commsad* BREAKPOINT and REGISTERS. »tuch 

and • unique "jump relative' calculator to n i )» i ( ( the comet offset byte in JR type 
instructions. The monitor further provide* a versatile FIND cotmmand whxh will 
seatch a specified block of memory and display aB occurences of any data it »as 
asked to find. 

These features, several eura fancies, p4ut f a l printer drives make this simply the 
most comprehensive machine code test utility available 

The SPECTRUM MONITOR AND DISASSEMBLER hai been detuned as the 
perfect corn planer.', to the ZEUS Z40 ASSEMBLER. Havmg both co resident in 
memory fives you the ultimate mochice-code system. No* you can explore the 
euellencc of your computer and open up a •took new world of peotramminf T 

ZX-81 SUPERFAST LOAD AND SAVE 
Ov M ( » k « to) D-.ttiwreNrr « a.iiUMc f « Ikf IMC ZXH ilia i«KnSn 
rommkMi to LOAD u d SAVE any M<xk af n i a o o IIIUMBI BASIC profrtmt) 
U i p W FOUR TIMES H t a u l 

Each utility comes with detailed user manual for only . . . £8.95 
. alternatively, try our own range of exciting and original ZX games: 

H u t yen l ie ikiU u d rifWin lo cwtrol i InUiius t f w t lrt<(ksn from t f t ^ f f 10 
U»d>-iJ<r.<!? 
Htt{ )OU the HIWAT LW«9 U UIDF LUCMULACY IFCRNIGBOAL LLM ICFLFA LAD EKT.IIH 
of u nOrt p^ftn? rmd Oul b> HC4C1I91 * 
MERCHANT OF VENUS 
where * complct ecoootnic scrcuioccwnSaed *r.h a superb iraphk wmulauoa to 
produce an racnely ne* concept in real time adventwev 
By staying the current mule t ar^ »he*ltaf and deahnj in Cyborgs. Xobodiooe* 
and much more, you must plaa your husiaets stra»fy. 

B«t ultiautely your success depends oa your ability as a pdot. from Lft^off as you 
dunnc r^h t as you control your ship's f j (h i over aovou^m. <ard . oceans . to landinc where )o*r descent is displayed t> iftcrtdiblc traphk thrust tkyi 

cities an 
detaJ. 
A<oapeuA||ameofikiIlandstratefy fot the 16KZX II L5.95 
ZX *t IK GAMES PACK W t d m t doubt ihe f « « qwlit , colkctkm for the IK 
ZX Sir— 4 ful screen, fiw actioo traphks fames, al* with on icrrm scocinf: 
Invaders. Aitavoid, Bomber and Super Slalom, ptus a challeeifi&t ad«eatuft. 
Duafcoa Qocv! 
All fflachinecode. Great vah»e at £4.9J. 

COSMIC GUERRILLA 
This classic arcade came ti now available foe the ZX Spectrum. Written ta IOCI 
ma-Hrv code, with fast super-smooth colour ttapfcfci and sound You roust defend 
yote laser bases against incessant attack by those maravdof afaem Foe 16K and 
alKSpectrumi £J « 

THE DUNGEON MASTER 
Dungeons and [>a«oas fans . . let the atK Spectrem be your D.M. with the first 
adventure program to racer mco the true spirit of D A D. Its iuuqvc dungeon 
creation progTam you to create your own comptes scenanos quickly and 
uspiy. Comei complete «xh sample dviieco — bottle your »ay through a new 
dimenuon us f w . i n . An infinity of possibilities foe ony C6.9J 

Send Sac. for our latest catalogue. Please add £0.50 p&p and make cheques POs etc. payable to: 

CRYSTAL COMPUTING, 2 ASHTON WAY, EAST HERRINGTON, 
SUNDERLAND, SR3 3RX 

TRADE ENQUIRIES WELCOME 

REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 

BEEBUGtS" 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 

MEMBERSHIP NOW EXCEEDS 10.000 
10,000 member! csn'l be wrong 9EE8UG provides the besi support (or the BBC 
Micro. BEEBUG Magazine now 36 pages devoted exclusively to the BBC 
Micro. 
Programs — Hints & Tips — Major Articles News Reviews - Commentary. 
PLUS members discount scheme with National Retailers. 
PLUS members Software Library. 
10 Magazines t year. First issue April 1932 Reprints of a I issues available to 
members. 
October Issue. Program Features : Alien Attach, Calendar Generator, Union Jack, 
and Memory Display Utility. Ptus articles on Debugging, Improving Key Detection. 
Acorn Press Release on O.S. 1.2 and Issue 11 Base. The Tube and Second 
Processor Options, a New Series lor Less Experienced Users and Software 
Reviews. 
November Issue. Program features. Racer lexcellent 16K racing car game), Mini 
Text Editor (Mk2), Transparent loader. Music with memory. Harmonograph 
Emulator. New character Set for mode* 2 f> 5; and cassette block-zero-bug retrieve. 
Plus articles on sound and envelope design - includes indispensable envelope 
editor program; Debugging Part 3, Serial printer port (RS423J and RGB upgrade. 
Plus a large number of Hints & Tips, and a guide to our past issues and then 
contents. 
BEEBUGSOFT; BEEBUG SOFTWARE LIBRARY offors members a growing 
range of software from E3.S0 per cassette 9 great cassettes are currently 
pack available: — 6 oxcellent games such as Starfire; Utilities pack 1 
contains 3 useful programs: character definer, disassembler and mini text 
oditor. 
These progrtams are available to members only. For prices and further 
details join 8EEBUG. 

Send CI .00 & SAE for Sample. 
Membership: UK 4.90 for six months 

8.90 for one year 
Overseas one year only: 
Europe £15.00 Middle East £18.00 
Americas 6 Africa £20,000 
Other Countries C22.00 

Make cheque to BEEBUG 
and send to: 

BEEBUG Dept 4 
374 Wandsworth Rd. 
London SW3 4TE 

Editorial Material to PO Sox 50. 
St Albans. Herts. ALT 1AR 

SINCLAIR 
COMPUTERS 
UK prices are shown first. The bracketed prices are export pnees which include insured 
air-mail postage to all the countries of Europe including Norway. Sweden, Finland and 
Denmark For overseas customers outside Europe an extra £5 postage per item is 
Charged. 
;x81 £43.43 (521. « printer £52.13 4611. zx sprectrum 16K £152 1160). zx spectrum 48K 
£202 (£2101. zx microdrive n/a In/at. 5 printer rolls £10.43 (16) 
Ram packs I6K £26.04 l£28). 32K £39 (411 56K £49 i5D-
DRAGON 32 £173 
COMMODORE COMPUTERS 
Commodore W £299. Vic 20 £130 Kit to allow ihe use of an ordinary mono cassette 
recorder with the Vic 20 and the Commodore 64 £6. Commodore cassette recorder for 
these computers £36 50 Super expander high resolution cartridge £27 95 We stock 
most accessories. 
BBC MICROCOMPUTERS 
A Model £260 B Model £347 
GENIE COMPUTERS 
New colour Genie £173.50, 16K ramcard£44 Light pen £15. Acccwones for Genie 1 and 
genie 2: EG3014 32K £189 Disc drives single £199. dual £369. Double density 
convenor £72. High resolution graphics £82 Printer interface £36 
UK101 AND SUPERBOARD 
32*48 display expansion kits UK101 £9, Series I Superboard £14. 32K memory 
expansion board £60. Cegmon £22.50. Word processor prog £10. Centronics interface kit 
£10. Cased disc drives wuh DOS swgle £275, double £415 Stand alone floppy disc 
controller £85 

PRINTERS 
Buy any of the below and get a freo interface kit and word processor program for UKIOl 
or Supcrboard, Epson MX80FT3 £324. Epson MX100-3 £425 Sokosha GPI00A £189 
OKI Micro'sne 80 £t99. OKI Microline 82A £333 OKI Microlme 83A £446 OKI Mfcrotina 
84 f666 OKI Microline 92 £429 OKI Microline 93 £586 
5V POWER KITS 
Fully stabilized 5V computer and TTL power kits. 1.5A £7 83, 3A £12 17, 6A £20.87. 
SHARP COMPUTERS 
We can supply Epson MX80 and MX100 printers to run direct ftom the MZ80K (i/o box 
not needed I for £39 plus punter price. We also specialize in interfacing printers to the 
MZ80K, MZ80A and M280B both with and without the i/O box 

SWAN LEY ELECTRONICS 
Dept YC, 32 Goldsel Rd.. Swanley, Kent BR8 8EZ. 

Tel Swanley <0322) 64851 
Postage Ct on SmcJf products !UK), £3 SO on other computers. C4.S0 on printers and 
SOp on other orders. Please add VAT to aHprices. Official credit and overseas orders 
welcome. 
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ZX81 SPECTRUM DRAGON TANDY BBC 
16K 16/48 32 LEVEL 2 A/B 

ADVENTURE 
* Over 200 places to explore in this machinc code game using 
advanced data compression techniques. 
* No random elements — you will need skill, cunning and a 
sense of humour as you explore caves, forest and castles. 
* Evade ruthless pursuers and overcome a host of obstacles. 
* Multiple word commands and single letter abbreviations. 

AWARI 
* The ancient African game of logic. It takes 2 minutes to learn 
the rules but far longer to master the tactics. 
* Select the 'Goat-herd' level of play and it's an addictive game 
for children (8 + ) that exercises their minds — not their laser 
fingers. 
* Select the 'Witch-doctor' level and it's a threat to your 
sanity. We haven't beaten it and we wrote it! 

£1000 IN PRIZES 
FANTASTIC VOYAGE 

(ZX81 16K ONLY) 
This real-time graphics simulation set inside the human body 
was written by a lecturer in anatomy. You arc injectcd into the 
blood stream in your miniature submarine. Navigate the 
arteries, veins and heart to the brain, where a blood clot must 
be destroyed. Features a real vasular map. You will be 
attacked by lymphocytes which must be destroyed using 
arcade game type graphics. Everything you do uses up 
precious energy. Three display formats — a lateral and frontal 
body scan plus blood vessel name, a close-up scan and a laser-
sight for fighting lymphocytes. 

** Buy both Awari and Adventure and enter the 'Foilkade 
Challenge' competition. Details with cassette or send SAE. 

FOILKADE LTD 
DEPT. PR9 
66 LITTLEDEAN, 
YATE 
BRISTOL BS17 4UQ 
A L L G A M E S £ 5 . 9 5 E A C H , 2 F O R £ 9 . 9 5 , 3 F O R £ 1 3 . 9 5 
( A N Y M I X ) I N C L U S I V E . 

HUGE SELECTION—OVER 400 IN STOCK! 

H I D E ZX81/SPECTRUM 
| | | H E PROGRAM TAPES 
Get the most from your 2X81 or Spectrum at minimum cost by hiring 
program cassettes for Just £1 each per fortnight (plus 40p p/p) . 
Our stock of over 400 tapes (up to 20 maker's original copies of the 
more popular ones) covers most of the best cassettes advertised In 
this magazine—and more: thrilling m/c arcade and adventure 
games, tests of skill, realistic simulations and a wide range of utilities 
for business, multi-Indexing, banking, toolkit and graphic aids. 
You can switch from ZX81 to Spectrum membership at any time by 
paying the balance, and hire up to three tapes at a time. Our regular 
Illustrated magazine "Computerchat" is posted free to all members, 
with its product and software reviews plus our unique "Top Twenty" 
ZX tapes chart based on members' scores, and some special offers. 

"An exceptionally professional and thriving 
organisation with, even, a most readable 

newsletter"—review in Eric Deeson's "Guide to 
ZX Spectrum Resources." 

r̂  -—=-?! The Sinclair Owners* 
C r o / SOFTWARE LI BR ARY Dept . YC, 

M ^ Heather Cottage, Warren Road, 
: / . • rn J Llss, Hants GU33 7DD. 

Yes, please—I'd like to join for the next 12 months. Please send on 
money-back approval my magazine, descriptive library catalogue and 
order forms, on the understanding that If I 'm not delighted with your 
service within 28 days you will refund my money In full. 

N A M E 

ADDRESS 

Tel 
I enclose cheque/Postal Orders for: 

• £8.50 for ZX81 membership (overseas £2 extra In each case) 
• £9.50 for Spectrum membership 

S™L 

in stock now 
at Twickenham's 
official BBC/Acor 
dealer & service 
.centre 

BOB 
Model 
A&B 
plus all the extras: 
Printers + Monitors + Disk Drives 
+ Cassette Drives 4- Software + Books 
PLUS VIC-20 Cassette decks, games 
cartridges, tapes in stock! 

Always avai lable-a wide range of micros, 
software, printers, peripherals and books 
- send SAE for latest lists 

TWICKENHAM 
COMPUTER CENTRE LTD 
72 Huth ltd TwkkttUm MMdiTWI 4SW (01-892 7896/01-891 16121 
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B u y f r o m us w i t h c o n f i d e n c e 
Full m o n e y - b a c k g u a r a n t e e o n all o u r p r o d u c t s 

"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business!" 
G.S. Yorks 

"I must congratulate you not only on the quality of your 
goods but also on your excellent service." G. W. Solihull 

Quality software 
ZX 81 Spectrum BBC Vic-20 

GAMES CASSETTES 
ZXBKMKI SUPER INVADERS . £4.95 tablet. aAftiated mlructofn Game n mxnil cod* D/rcV',' . on* ol th» Iws bMl MimdV popular" (Poo Con-.p. Wtdy "Great otwl* S.F. Gtel. ZX81 I18KI iY\CHMOB C4.96 LIMOJ won) 2-6 playm. t«C*6»nt <« IMI fafniy. Great fun. tool Ar.imaton, onscreen Kiyflj Sup**b Xiut pr***m. 
Sp*cwum(HK) LYNCH MOB it, 50 
At lot ZX81 but wth aO'r-- C r t i w w t 01 COtouf. tounc art! hi.ftt toimtticn. 
VIC 20(un«ip*rnl*dl INVADERS CE SO 
V a c h i e code, colour. e«hl »und etttcu 
MCRR-I BRIDOCMAN. r ?.» Th* popular ooiJt̂  name. Hun. colour, sound 

APPLICATIONS SOFTWARE „„„«. 
ZXBT11KI GRAPHICS STARTEH PACK f4» Fajr tK Graafwt p»0Sr»Tii oo CMMtte Vvrh !2 pp. explanatory manual. IX»1 <1«KI MULTIORAPMICS 06.50 A uiplncndi* package ol vk*fl-v.no you Nil control of the 2X8: furvcwir* tocompoa* dMignt, drfcwngi. ok . lr«wpca:M advanced a«»lctip*d, 3 tun of KM (mck,i>ng CAVC tnkftttlon, prf.n:*. oulp jr, SAVE *tc 
8utme«men UM it lo advertise a; point-of ul*. 23 po Manual Spectrum f48K> SPECTROGRAPHiCS «90 
Aoolh*' ucflfb u»er-fitendly flnphics program — »»r*a and lo r« 4k*tchp*d4, 'r.Jtv/n 
ten,«(. «:c 
7X81 1K STATISTICS t* .00 Mean. SO, cor#*t*t»on 1 and f te*ti 81>0 Mj^jl I.Hlnfl*. 
leti dan etc Spectrum I43KI STATISTICS l price iiftdkjdM maintenance] f9» Moan. SD. variant*. -nyj-irMJon. t tMM Hi-r*i grepr-*: dapjyj Jota 
maneu*eron ptoceduies. EPHEMERISZX81 (18KJ .. . .£6 90 Spectrum (18X.4SX1 .. f7 90 interested beevon-'y bco*}? Input dais, wne and yt>jf pout-on, Ephemens computes *fcrtud*, 4/Knijtti. phase etc. etc. lor sun, moon â<J planets 

16K RAM pack Mamotech Memopak 16 £28.50 
Send s.x r for deters of Ov,' products 

AX-ffycktw* poets First Oess return-of post sr.*J rf> {J.X 
European customers add 30p pe* item: JQp V/ortd#ide (Arr V*j.V/ 
bv meJ order or from feeding computer stores. Trade ropuyms wri'tcn* 

Dept. YC, 36 Fernwood, Marple Bridge, 
STOCKPORT, Cheshire SK6 5BE, ENGLAND* 

ortwareNE 

Keyboard with 
Electronics 
for ZX81 

Afud-sue, full travel 43 key keyboard that's simple to add to your ZX81 and 
requires no soldering in the ZX81. 
Complete with the electronics to make "Shift Lock", "function", and "Graphics 2" 
single key selections making entry far easier. 
lowered from ZXBl's own standard power supply-with special adaptor supplied. 
Tvro-colour print tor key caps. 
Amazing low price only £19.95 incl. VAT and carriage. Order As LW72P 

Full details in the June 1982 issue of "Bectronics-The Maplin Magazine" on sale 
at all good newsagents price BQp. In case of difficulty send 8 Op to address below, 
or £2.40 for annual subscription (4 issues). 

m p i L i i i m Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex SS6 BLR. Tel (0702) 552911 

Retail shops at 
159 King St . . Hammersmi th . London W 6 . Tel 01-748 0926 
284 London Road, Westc l i f f -on-Sea. Essex. TeH0702> 564000 
L y n t o n Squa re , Per ry Barr , B r m i n g h a m . Tel: (021) 3 5 6 7 2 9 2 
(Shops c losed Mondays) . A l l mail to Rayleigh address. 

ZX87 MO 
from 

J.K. GREYE SOFTWARE LTD 
rue Nri i cri\iroo~inN enrn ionr uni icc i nc i tew act ici\h i IUI > ->ur i >±u / /UUX 
vWithout question the finest machine code games available 
today". J . N . R O W L A N D P r o d u c t M a n a g e r f o r W . H . S M I T H . 

GAM EST A f t 1 for IK only £3,96 
10 Games incl. ASTEROIDS, UFO. CODE. BOMBER. 
GUILLOTINE, KALEIDESCOPE, etc 
PROBABLY THE BEST VALUE I k TAPf AVAILABLE. 

We've done in Ik, games which some of our competitors 
require 16k todo' 

GAMESTAPE 2 for 1®K . ooty£3.*5 
•STARFK3HTER Superb machine code Space Battle. Set 
aflainst a backgiound of twinkling stars, with stunning 
explosions — if you can hit the enemy! 
PYRAMID Can you move the Pyramid? Make a mistake and 
it will collapsc! A Thinkers game. 
ARTIST The ultimate Graphic Designers aid. 8 Diiections, 10 
Memories, SAVE, COPY. RUBOUT. CLS. etc 

G AMESTAPE 3 f w 18K 
•CATACOMBS A Mu'ti-Levei Graphics Adventure' 

only £4.05 
Each 

level can contain up to 9 Rooms, 8 Passages. 7 Monsters, 
Food, Gold. Traps, Phantoms, an Exit [to the next levell, 
and there's an infinite numbe' of levels. 
NOTE. . . This is NOT one of the necessarily limited ten 
Adventures as sold eteewhere. 

'14/1 excetient addictive game whtcti wrf/ keep you amused 
for hours'. . COMPU TER b VIDEO GAMES 

GAMESTAPE 4 lot 16K . 
•3D MONSTER MA2E 

_ only £4.95 
An Others. The Game to Top 

Unbelievable Graphics! Can you Imd your way through the 
Mar t ' The EXIT IS there somewhere, but then so is a T REX. 
and its after YOUI All in 3D [the T HEX will actually run 
towards you in lull perspective 11, you've never seen anything 
like this before1 

*3D MONSTER MAZE is the best name I have seen tor the 
ZX81". . . COMPUTER fi VIDEO GAMES 

'V/ / had to choose /ust one programme to impress an audience with the capabilities of 
the 7X81. then J K Greye's 3D MONSTER MAZE would be the one without doubt' 

2X COMPUTING. "BrMant. trXiMbr^tl" ...POPULAR COMPUTING WEEKLY 

GAMESTAPE 6 for 16K . . onfy £4.96 
*3D DEFENDER The Ultimate Space Game. Super fast 
Machine Code 3D version ol the Arcade favourite. You have 
to save your home planet from tlic marauding Alien Spacecraft 
This is a" >n 3D, your viewscreen shows you the view out 
of your fighters cockpit window. The backdrop moves when 
you turn, or fly up or down 8 flight directions), just as if you 
were realty flying it! But then YOU AREI The Enemy Saucers 
will actually zoom towards you in 3D, and Shoot you if you let them! Your display 
includes Score, Shield Strength, Altitude, Proximity. Forward Radar and your viewscreen, 
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions, 
plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in 
full 301 
"Another 3D winner" - SINCLAIR USER 

GAMESTAPE 6 for IK . .only £1.96 

"The best of its kind" 

•BREAKOUT Super Fast Full Screen Display Game. Your 
aH time favourite with an added twist. See how much Money 
you can win and watch the pounds convert to Dollars. A l 
in Machine Code for Fast Action with 3 Speeds, 2 Bat Sijes 
and three angles of reboundl The best BREAKOUT around 
and at this price you can't go wrongl 

WHICH MICRO 4 SOFTV/ARE REVIEW 

G A M E S M A R K E D * I N C L . M A C H I N E C O D E . 
Prices i n c l u d e V A T a n d U . K . P. & P. 

( A d d a p p r o p r i a t e Postage o n F o r e i g n O r d e r s ) . C h e q u e s / P . O . s t o 

J.K. GREYE SOFTWARE LTD 
D e p t VIC 1 6 , B r e n d a n C lose , O l d l a n d C o m m o n , Br is to l BS1 5 6 Q E 

CREDIT CARD SALES: FOR INSTANT DESPATCH BY PHONE ONLY 
TEL: 01-930-9232 |9 am - 7 pm) 

If you prefer to see before buying, our range o* G AMESTAPES 
are stocked by the following stores. 

BUFFER MICROSHOP 374A Streatham High Rd„ London SWI6: 
24 Gloucester Rd., Brighton; 
89 Park St., Bristol, Avon; 
29 Belvedere, Lansdown Rd.,Balh. Avon; 
131 Melton Rd., Leicester; 
144 St. Georges Rd.. Cheltenham, Glos; 
Over 200 Computer Branches; 
5 School Lane, Kinson, Bournemouth, Dorset: 

GAMER 
GEORGES 
MICROSTYLE 
MICROWARE . 
SCREEN SCENE 
W.H.SMITH 
ZEDXTRA 

T R A D E & E X P O R T E N Q U I R I E S W E L C O M E 
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^Midland 
(omputer 

PersonaI computers 
Home computing 

Small business systems 

BINCLBYHALL, 
BIRMINGHAM 
28-30APRIL 

f O ^ ? Thurs & Fri I0am-6pm 
I w O J Saturday I Oam-5pm 

Presented by 90MPUTBR 
This event is the first of its kind in the Midlands, and gives you 
the opportunity to see and compare the enormous range of 
personal and home computers, small business systems, 
microcomputers, software packages, cassettes and scores of the 

very latest computer games - try them for yourself decide how 
much, or how little it takes to build up your own personal 

computer system. 

HOW TO GET THERE 
BY RAIL Concessionary rail fares are available direct to New Street Station. 

Further details are available from. British Rail Travel Centre, New Street Station, 
Birmingham B2 2QA Tel; 02! 643 2711. 
B Y B U S every few minutes from New Street, Corporation Street, Colmore Row 

and Bull Ring. 
B Y C A R Bingley Hall is situated close to the city centre and is within easy access 

to the M l , M5 and M6. Bingley Hall will be road signed by the A A 
Admission prices - Adults £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, Iplus a free ticket per 20 sold 

for the organiser or teacher). 

Please send adult child tickets Enclosed remittance £ 
N A M E 

ADDRESS 
TELEPHONE N O 
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Just getting started in computing? Or perhaps you're 

already pretty knowledgeable and would like to extend 
your programming skills. Either way Your Computer 
back issues can help to fill your need for reliable and, 
above all, relevant information about home computing. 

Every issue contains reviews of new computers, 
software evaluations, and surveys of add-on equipment 
together with informative articles which tell you how to 
get to grips with graphics, sound and machine code 
programming. 

Facilities provided on the Sinclair ZX81 and 
Spectrum, Vic 20, Acorn Atom and BBC micro have 
been examined in article after article, providing a 
comprehensive introduction to all the most popular 
home computers. Just run your eye down the Contents 
of our back issues and you'll see what we mean. 

To order back issues complete the coupon at the foot 
of this page and send it with your remittance to the 
address shown on the coupon. 

January 1982 
Reviews: BBC micro; Wordprocessingon Atom; Morphy v. 
Champion (chess computers). Game — Treasure House. 
Education — ZX81 programs for school use. Vtc-20 Software 
ZX81 Graphics. A O conversion. Interview Kenneth Baker. 

February 1982 
Survey: 
Vic 2 0 
Atom P 
Borlam 

Igs. 

To obtain any of these back issues please complete and return the 
coupon printed below. Prices per copy including post and packing are: 

United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail) 

April 1982 
Survey: ZX Ports. Sorting on ZX-81. BBC Graphics. How to write 
an Adventure Game. Atom line labelling. Game Nim (or ZX81 
and Apple II. Interview John Baxter. 

May 1982 
Survey ZX Software How to write a chess program Games — Vic 
20 Tank Battle; Magic Squares. How to show off your ZX81. 
Joysticks (or the ZX81. BBC Graphics. How to write a word 
processing package. Interview — Richard Turner. 

June 1982 
Reviews: Sinclair Spectrum; Vic 20 Software; ZX-81 Keyboards. 
Games Vic 20 Mars; Othello on Flexidisc. Atom Utilities. ZX81 
machine code monitor How to build a portable computer 
Interview — Ron Bissell. 

July 1982 
Survey: Atom Software Spectrum Graphics. ZX-81 Colour Board. 
Games — Dog Race; Genie Guessing Game; Simon Challenge. 
BBC Sound ZX-81 Dis assembler Programs for ZX-80. Interview 
— Richard Aitwasser. 

August 1982 
Review: Dragon 32. Survey: Vrc memory expansion. Spectrum 
Sound Games — Demon's Domain; Vic Duck Shoot. ZX-81 
machine code (Part 1). Atom file handling. Ecological modelling. 
BBC techniques. Interview — Tony Baden. 

September 1982 
Review: NewBrain, Spectrum Software. Sound on 2X-81. Games 
— VIC Dambuster; B-52 Bomb Run. VJC-2C Assembler. Spectrum 
Disassembler. ZX-81 Indexer. ZX-81 machine code (Part 2). 
Midwich MC control computer. Interview — Hermann Hauser. 

October 1982 
Reviews: Sanyo PHC range; MPFII; Commodore 64; Colour 
Genie. Survey: BBC Soltware. Atom Forth Pascal for Basic users. 
ZX word processing. Games — ZX-81 Pinball; Vic Catacombs. 
Atom text BBC control Key. Spectrum Assembler ZX 81 machine 
code (Part 3). Interview Douglas Adams 

Issue (month) Year Quantity required To: General Sales Dept. , Room 108 . IPC Business Press Ltd. 
Quadrant House, The Quadrant , Sutton. Surrey S M 2 5AS. 

Please send me the back issues detailed left - for which I 
enclose cheque/PO for £ payable to 

IPC Business Press. 

Name 

Address 
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The assault on your 
senses has begun J 
with a great . 
choice of games > 
that have been j 
created to give \ 
you a real 
challenge! 
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WATCH 
OUTFO 
THEM..^ 

V 

b v©^ 0s io® 

/ / / / / / , 

/I fry 

w / 
^ v r ? . 

» i r k ' 

k. « , » • / < -v5 

V - ^ ' ^ V : -

Any of these gomes for just 

£ 5 5 0 
EACH 

£ 

including first class post, 
packing, VAT and an 
UNCONDITIONAL 
LIFETIME GUARANTEE 

When you buy Imagine Software you buy it for life, ff an 
Imagine Software product EVER fails to load first time 
simply return it to Imagine for an instant free replacement. 
All orders despatched by first class post within 
24 hours of receipt. 
Why not put a first class stamp on 
your envelope and you will receive your 
order within 3 days of posting. 
Available from all good software outlets. 

dealership enquiries contact: Mark Butler 

• • t h e n a 

o f t h e g a 

<1 

1 

imagine Software, Masons Buildings, Exchange Street East, Liverpoc 



SUPERFAST CREDIT CARD SAL£S UNE: 

0 5 1 2 3 6 6 8 4 9 ( 2 4 h r s ) 1 

Post coupon now to Imogine Software, Masons Buildings, 
Exchange Street East, Liverpool, Merseyside L2 3PN. 
Please rush me copies of (tick box) 
Q] Arcadia Schizoids Q Arcadia • Wacky Waiters 
• AhDiddums • Catcha Snotcha 
(for any ZX Spectrum) (tor ony Commodore VIC-20) 
Please debit my Access/Barcfoycard (delete os necessary) 
Cord I I I I j I I I I | I I I I I 
N u m f w l I I I | I I 1 1 I I I I I I I 

I enclose Cheque/PO for £ 

Name 

Merseyside L2 3PN. 



Installed in 3 easy steps.. • 
1. Peel off the touch sensitive key pad. 
2. Plug in Klik-Keyboard (no soldering) and place in 

position. 
3. Apply self adhesive two-colour legends to 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. 

Other useful peripherals available from Kempston:-

SPECTRUM 
NEW Competition-Pro Joystick £25.00 
NEW Centronics Printer Interface around £35.00 
24 Line Programmable User Port £ 18.95 
Full range of Spectrum software - details on request. 

H E m p s r o n 
MICRO " ELECTRONICS 

180a Bedford Road, Kempston, Bedford, MK42 8BL. 

f 1 wish to order: \ 
Quantity Item Price 

Post & packing t item £ 1.00,2 or more items £2,50. 

Total ( V A T inclusive) 

Post & packing t item £ 1.00,2 or more items £2,50. 

Total ( V A T inclusive) 

Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics. 

Name 

Address. 

Post to Kempston (Micro) Electronics, Dept YC3 
180a Bedford Road, Kempston, Bedford MK42 8BL 

THE PROFESSIONAL APPROACH TO 

SPECTRUM 
SOFTWARE 

We are a we l l establ ished so f tware 
company expanding into the f ie ld of 

Personal Comput ing. 

ENHANCE YOUR BASIC 
Now available BASIC toolkit includes: 

• Add logical arithmetic functions 
(AND, NOT, OR, XOR) 

• List all BASIC variables and arrays 
• Speed up your games with our fast 

screen output. 
• Renumber your program 

(including GOTO and GOSUB) 
• All routines in machine code 
• Easily called from BASIC 
• Fully documented 
• Runs on 16K and 48K SPECTRUM 

£9.95 inc VAT (+ £1 p. &p.) 
To order or to obtain details of our other products contact: 

M a l v a Ltd . 
REAL TIME SOFTWARE SPECIALISTS 

70 ASHCHURCH DR. 
WOLUkTOM 
NOTTINGHAM 
NG8 2RI 

ZX81 CONTROL & 
M O N I T O R S Y S T E M 
24 CHANNEL COMMAND CENTRE 
An exciting new concept in computer control with 24 independent 
channels operated by simple PEEK &• POKE commands from the 
ZX81. Allows extensive control of all kinds of appliances and 
monitors their response. Superbly designed and engineered with 
extensive filtering circuiting protecting your ZX81. 
COMMAND MODULES 
A varity of control or monitor modules may be added to the 
command centre with its own indicator LEDs recording the current 
channel states. Comprehensive programs are easily constructed 
and checked because you can see the state and response of each 
channel. 
1001 APPLICATIONS: 

Control and Monitoring of appliances, heating, 
lighting models + security systems. 
Atuomatic test equipment, office equipment, 
electric surveillence FIRE/DOOR/INTRUDER 
monitoring laboritory applications. 
Process control, level monitoring, detection and 
robotic/workshop applications. 

Complete with manual and excellent security program giving 
operation to BS 4737. 
SIMPLE TO INSTALL & USE, JUST PLUGS INTO ZX81 PORT: 
DOES NOT AFFECT RAMPACK or PRINTER. 

DOMESTIC: 

COMMERCIAL: 

INDUSTRIAL: 

QTY DESCRIPTION 
24 CHANNEL COMMAND CENTRE CASED 

UNCASED 
PLUG IN4 CHANNEL SOLID STATE MONTIRO MODULE 
PLUG 1N4 CHANNEL RELAY CONTROL MODULE 

£34.95 
E19.95 

C6.50 
E7.50 

P&P 1.95 

TOTAL 

Please send cheque/postal order to Next Computer Systems for 
£ 
Availible for Spectrum, Jupiter Ace + other computers shortly, 
send for details. 

NEXT COMPUTER SYSTEMS, 
88 Harvest Road, Englefield Green, 

Surrey, TW20 0QR 
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COMPILER 
£14.95 

wA 

m 

/ 

• . . • • • - .. • OUT OF THE BLUE . . 
Come three awesome additions to the Softek range of Sof, Ware. 

SOFMON 
The ultimate monitor disassembler machine 
code loader for the ZX Spectrum. Sofmon 
has 25 functions, including modily in HEX or 
ASCII, more blocks, delete or insert bytes, 
HEX DEC and DEC HEX conversion, fill, 
display registers and nine breakpoints' And 
uniquely as you enter HEX Sofmon will 
instantly do a full disassembly into Z80 
mnemonics! Almost like having ao 
assembler For 16K or 4SK Spectrums, only 
C9.95 including manual. This program is way 
ahead of alt competition 

SOFKIT 1 - A full programmer's aid 
This toolkit has every feature you could evei 
need The fullest renumber routine available, 
covering GOTOs, GOSUBs RESTORE and 
LINE. Search-and-replace any character, 
keyword, etc. Delete program lines singularly 
or in blocks. Display the variables, and list all 
lines containing any given character, phrase 
or keyword It even offers the only TRACE 
facility for the Spectrum' Ideal lor developing 
programs to be compiled as it removes 
REMs, changes lower to upper case and vice 
versa) and displays program length 
Incredible volume at f9 95 including manual. 
(16K or 48K Spectrums] 

SOFKIT 2 - The complete graphics 
kit 

This astounding program offers instant 
Changing of INK or PAPER, pixel or 
characters scrolling (the fastest available), 
colour scrolling. PAINT, separate 'windows' 
which can be scrolled independently, 
characters printed with user defined vertical 
and horizontal magnification It even allows 
storage of 'screens' in memory for cartoon 
effects, and the creation and display of 
Sprite like graphics. Designed to work with 
our compiler, this kit is unbeatable at C9.95 
H6K or 48K Spectrums) 

These new additions to our range, as well as our best selling Meteoroids, Sof time, Zolan Adventure and 3D M,venture Dragon's Lair, 
are available from your local software outlet K not, let us know! II you can't get our Sofrv Ware locally write to us at: 

SOFTEK SOFTWARE, 329 CROXTED RD., LONDON SE24 
WANTED. GOOD M C PROGRAMMERS FOR SPECTRUM. BBC DRAGON VIC ETC. GENEROUS DEALFR DISCOUNTS 
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Push your Sinclair to the limit 
ZX81/SPECTRUM 

ARCADE GAMES 
. ZX INVASION FORCE 

• r r E \ N (ZX81) 

Use your skill to fire through 
the energy band to destroy 
the menacing alien ship — 

^ ^ ^ £3.95 
SPEC INVADERS 
SPEC GOBBLEMAN 
These exciting high-
speed classic games 

incorporate hi-resoluttongraphics and 
sound to bring you the best in arcade 
action at only £4.95 each (16/48K) 

..— SPEC FROG 5/SH0WD0WN 
(16/48K) 

M * Hop across the dangerous 
r o a d avoiding the lethal cars, 
then lorries. Go back to the 

wild west for a gunf ight battle amongst 
cacti and wagons. Features include 
western music. £4.95 

NAMTIR RAIDERS (ZX81) 
- " " t ^ x A l Highspeed, quick action 
N w Y i - arcade game with four 

separate groups of attackers. 
£3.95 

Gobbleman also available lor ZX81 at C3.9S 

THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 lot only €9 .95 

UTILITIES 
TOOLKIT . 
Nine powerful new functions for 

yourZX81 (including re-number 
lines (goto, gosub). program merge, 

string finding and replacement. £5.95 

SPEC BUG 
A30 in 1 machine code tool and disassembler 
for your ZX Spectrum. £6.95 
ZX BUG 
A 30 in 1 machine code tool and disassembler 
for yourZX8l . £6.95 

Improve your machine 
code programs with this 

new 48K Spectrum 
Assembler 

Just released by Artie, this new professional 
quality assembler is also available for 16K 
ZX81 and features: -
* Word processor-!ike text editor. * High-
speed, versatile two-pass mnemonic 
assembler with labels and detailed error 
trapping. Will assemble to any address. 
* Essential support facilities such as 
memory-edit, register inspect/modify and 
search for de-bugging. * Full output to 
ZX-printer. * Memory-status 
report and comprehensive „ „ „ o r -
user-manual. ONLY 1.9.95 

ZX81& SPECTRUM 
SPECTRUM 

MICRO CHESS 
The only Chess program for a 16K or 48K Spectrum 
Allows all legal moves, castellmg; en-passant 
and pawn promotion 
Options lo play black/or white Sets 
board m any position Full colour 
and graphics display. 

ONLY 

£6.95 

NEW LOW PRICE * 
** GAMES c 

O ONLY £5.95 for ZX81 
and £6.95forSPECTRUM 

INC A CURSE -Adventure Bi 
In a jungle clearing you come across an 
ancient Inca temple. Your mission to enter. 
collect the treasure and escape alive. But 
beware! Includes a cassette save routine. 
SHIP OF DOOM [AdventureC| 
You are unavoidably drawn to an alien cruiser, 
Can you reach the control room and free 
yourself? Or will they get you first? Includes 
a cassette save routine. 
ESPIONAGE ISLAND [Adventure D> 
White on a reconnaisance mission your plane 
loses control and you are forced to land. 
Can you survive and escape with the island's 
hidden secret? 

PLANET OF DEATH (Adventure Ai 16/48K 
You find yourself stranded on an inhabited 
alien planet. Can you reach your ship and 
escape? 

' ZX FORTH 
^S^Sss! Supplied on cassette 

with editor cassette, 
user manuals and keyboard overlay. ZX Forth 
combines the simplicity ol basic with the 
speed of machine code n Q W £ 1 4 9 5 

RULES 
AVAILABLE 
FROM ARTIC 

Your eccentric lather 
has left you £10,000 in his will, in order to Claim your 
windfall you must solve twelve clues and gam 
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 w 11 win two 
tickets to the city of the secret KRAKITTyvault 
locanon The Prize money is increased weekly A 
telephone number will be supplied so you have the 
opportunity to find out jusl how much you could win 

DON'T MISS 
YOUR CHANCE TO WIN 

A FORTUNE! 

•SPECTRUM 
CHESS 48K 

SPECTRUM 

INVASION 
FORCE 

A 
GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 
ZX CHESS I 
Very popular machinecode program, with six 
levelsof p layandanara lys isopt ion . Available 
forZXSl . £6.50 

ZX CHESS II 
A new improved version, with a faster response 
time, seven tevelsof play, analysisopt ion and in 
addit ion a recommended move option £9.95 

ZX1K CHESS 
Anincred ib legame . f e a t u r e d O n l T V 
in 1K for only £2.95 ^ — 

SPECTRUM 

A popular arcade dame for 16K or 4«k Spectrum 
Fires through the force field tc destroy the 

menacing alien ship Sounds easy?? Two levels of 
plav normal or suicidal. Full coloui. Sound and 

hi-res graphics 

NOW ONLY £4.95 

This incredible program talks you 
Ihrough your game. 

It lei is you its move, recommends a move, and 
conta nsa range of facetious comments. The game 
s based on the highly successful ZX Chess II ana 
s offered at the Christmas offer price of £9.95. 

^ V c W J f i l l l ' n ' o O T y ' E W s ' ' " " " 

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 
Cheques 4 P.O. made payasie to: Artie Computing Limited Dealer enquiries welcome. 
Please stale whether your order is lor ZX81 or Spectrum SendS AE (6m x 9m)lor cata ogue 

o [iDIH ARTIC COMPUTING LTD. 
396 JAMES RECKITT AVENUE, 
HULL, N. HUMBERSIDE, 

I 

I 

To: Artie Computing Ltd , 396 James Reckilt Avenue. 
Hull- N. Humoerside. HUSOJA 

Please supply 

Cheque !o* total amount enclosed. 

Name . 

Address 

YC 3 

YOUR C-OMPUiER MARCH 1983 



aw Sja^rdllun 
f l Sunw:Ufa 

From M E Evifn the *utho, 
oi the highly jcclairntd 

ID MONSTER MAZE *nd 
3D DEFENDER 
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30 TUNNEL H6K&48K VliMn>0» ont uptl 
What lift m the depthi of the tunnel? FLtpping bjll. I 
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SINCLAIR USE8 f>r*t C4.95 
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For instant CREDIT CARD Sales by phone only ring 
01-930-9232 
Orders to: NEW GENERATION SOFTWARE d e p t R 3 
FREEPOST (BS 3433) (no stamp required in UK) 
OLDLAND COMMON, BRISTOL BS15 6BR 
Please send s.a.e. with ail enquires and for lists of stock-
ists. TRADE ENQUIRIES WELCOME AT ADDRESS 
ABOVE. 

PLOT WINDOW 
Now supplied with offset calibrated window especially designed for 

ZX 
SPECTRUM 

place your drawing etc. in the Vietagraph and you are ready to plot and draw, using the 
movable window mask and ottset co-ordinate window. 
With easy to ead scale and EASY FINDER to help with negative and zero numbers. 
Combine PLOT, DRAW and CIRCLE to advantage with Vietagraph'Plot Window. 

UK only 
Total price ZX Sottrum C7.50 Aian 4/800, Dragon 32 C7.00 
Please state WHICH Chequo/P.O. to Victa Ceramics. Tel; 08894 2426 

VICTA CERAMICS (YC) 
6A BOW STREET, RUGELEY, STAFFS. WS15 2BT. 

SPECTRUM SOFTWARE 
FROM OZ 

Special Packages from OZ SOFTWARE for the 
16k 8- 48k SPECTRUM 

Package 1. MAOCHICKEN 
A machine code game that is as exciting as frogger. MADCHICKEN has 
automatic increasing levels of difficulty. Supergraphics. The MAOCHICKEN 
must avoid the traffic, foxes and jump on and off rapidly moving logs to get 
home. You are warned that this game is not for the slow. 
Package 2. PILLMAN El DESIGNER 
PILLMAN: Our version of a popular arcade game with nasty spiders to 
outwit you. Si* levels of play. 
DESIGNER: This utility program allows you to design, save and use your 
own graphics on the Speclrum Keyboard. 
P a c k a g e 3 " F R O G G Y ' 
A machine code game suitable for all ages Guide your frog across the busy 
road, but bewa-e of fast moving cars. 
Package 4. TRAINMATHS 
A teaching program for all ages. With ADD SUBTRACT MULTIPLY and 
DIVIDE options. Uses helpful graphics to stimulate young children into 
getting the correct answers. Dare adults try it? 
Package 5. HANDYMATHS 
A collection of useful mathematical solutions to thB following: -
simultaneous equations. Quadratic equations including complex roots. 
Mean & S/D, Linear Regression, Mortgage Repayments with easy 
alterations to the variables. 
Package 7. SPECSOUND 
This program al ows you to create and save machine code level sounds. The 
oockogealso has a library of 20 sounds for you to listen to and use Them/c 
sound routines you have created can easily be added lo your own games. 
The program has many other features and is interactive throughout. 
Package 7. DESIGNER 
A special offer on the DESIGNER program in 2 above - for only £2.96. 
ALL PROGRAMS FIT THE 16K & 4SK SPECTRUM. PACKAGES 1 to 6 ARE 
ONLY £4.96 each. 
SPECIAL OFFER A self adhesive label that can be attached to the 
Spectrum. It contains references to useful PEEKS & POKES. Saves time 
looking through the manual. £1.56 each. 

Cheques/P.O. crossed and payable to: OZ SOFTWARE. 6 ftODMELL RD, AINTREE. 
LIVERPOOL L99AH. 

Please send me 1 2 3 t 4 0 5 H6 G7 CLabe) 
I NAME 

I ADDRESS 

I 

Please lick box. 

| POSTCODE 
| I enclose a cheque/P.O. for £ 

I 
1 
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Extend your ZX81 System: 
Add Memory that won't Forget! 
• ADD YOUR OWN SYSTEM UTILITIES 

»- 8UIIO UP A LIBRARY OF- MACHINE 
LANGUAGE SUBROUTINES 

^ UP TO 8K NONVOLATILE RAM 

USE HM6116P CMOS RAM 
OR 2716/2732 EPROM 

COMPATIBI E WITH 
16K RAM PACKS 

INTRODUCTION 
TIM flWWy board n Owy+0 10 la lh* iraiKparrml 6X 
CMCk O rwnory (hem A lo m a ZX6I 1W ifjt-n 
TM jirj of memory a an dull placo 10 Ityr. Mlw pet-

V 1«meorality. marine language toulinn or 
M l "Iwn ,ve 16 be uied by tf» BASIC tytswn Such 
roubfttt could be l£r 

• UK giaurues roolmns 
• <uwm muhtmjtc* V 5lai.sJ.CAi functcm 
• codo/ASCil m w s o i labm 
> ocUir<M<imWh*i convenor roudnoi - s#v«;-fvj iouIUIM 
• liO Mrvtcxi loulno* lor mural acrricAlqiv 
• * Ooc operal ng (DOS) a ut'm lyuefn 
• IPEECH IYTVM«N. IOVWWI 
• agdnonal BASIC comma™ 
• EPBOM (Kogiimwij m vwity loubw 

A tAfml iMpby ioWa» and pioudom Im nonng 
on I Apr are vrth irw • I 

tr* ut* W HU611W 2K CMOS RAM iwnoty C i w<n 
Vie-' itMfie pOMif supp^ IWJUI lful io.,i,rt#rv v.v*d 
rft in« RAM -. O AOfWOUIA* - IT* AAV IHim ir«mory 
ertn »hei> Hw ZX8I i jwiictud ofl a rnti l t » m i b» 
iv) MAM Iho roulrfw yoo sKMe m ih« momory jrp H v , 

t i l tulliC4nl rewn potw lor ADOut moniru kw 2K or 
tor about rao monlM i& A fudr tukrd A coo 
nKIOr il made AVIUM Art Afleinal,** riwrhAl 

& 

Wish eoAie lt » no V^f win»iy 10 pucir your 
RVEFLOG M>19U*9<| RV»IA«S .I NUJ TIAWNTNCT. M Ivmi 

or tW|W0 flA)4tOP You can twJ3 up > 
IKKATV ol m«cmn« lor uM Or >vur BASIC tysiflm 

One* yout And oirw rructing Unguagt 
Am MUCiiNid you «•> >< you wflh r«(Mc« it* «11 BP CMOS RAM s »wr, a 7737 FPROW1 

OTHER OPTIONS 
III* twt cm 00 |ump»i piogr jmii'.w v>occupy Any 0t» OlM Ism «K t*XHol meiTflr, JI tl.g Aril 32K You can Jo* •jrampto mrxUf :r.e SirgCLAIR op«AlKig i,iimn At«nHn«ly LLW DO J. ' A« » LMI » (yiumrutw RAM 
ASSEMBLY 
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HUNTER ELECTRONICS. 
KENWAY. HAYMOrvOS HIIL AXMUISIEfi, DEVON 

S*odcn«k<iemooeyc«eBf!0'ti99Spii.iCi 95 VtQ&rq 
jiVJ nanotnq 10 I'M Addicll txSow The mmltO t'Curt ta»o »nOi ire ntlruclion manual a avdUtAe npji are-, lor t i l ) 0 0 poc pad 

HUNTER ELECTRONICS. P.O. BOX 5. AXMINSTER, DEVON EX13 5AS 
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Q.E.D. SYSTEMS 
the producers of high quality software for your 
SPECTRUM, DRAGON, APPLE H and ORIC. 

THE VARIETY PACE 25 specially selected programs to 
realise the potential of your new micro. 
Spectrum, Dragon, Apple //, ORIC £4.95 

{less than 20p per program!) 

THE VIDEO CHALLENGE These are not just any games 
by Q.E.D. quality action packed programs. 
Spectrum — Photon, Apes & Ladders, Microthello and 
Phantoms only £5.95 
Dragon — Photon, Link-four, Microthello and Phantoms 

only £5.95 
Apple II Grand National, Star Trek, Link-four, 
Microthello cassette £5.95, disc £7.95 

M A C H I N E CODE ASSEMBLER and UTILITIES Realise 
the full potential of your micro by writing your own 
machine code routines. 
Spectrum, Dragon £6.95 

(includes full documentation) 

COMPLETE HOME MANAGEMENT Plan all your 
financial affairs with this Q.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 with full documentation 
and operating instructions. 
Spectrum, Dragon £9.95 
Apple II (disc) £12.95 

Calling all designers! Q.E.D. pay generous royalties 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 

THE VARIETY 
PACK 

THE VIDEO 
CHALLENGE 

MACHINE ASSEMBLER 
& UTILITY 

for my 

COMPLETE HOME 
MANAGEMENT 

MICRO with memory 

I enclose my cheque/postal order for £. 
(payable to Q.E.D. Systems). 

Name 

Address 

2 Sefton Gdns, 
Q.E.D. SYSTEMS 

Ashton Green, Ormskirk, Lanes., L39 6RZ. 

IN YOUR OWN 
HOME, 
IN YOUR OWN 
TIME, 
AT YOUR OWN 
PACE. 

Learn computer programming quickly and easily ^ 
through the renowned ICS "Open College" 
system, taking the course at your own pace and 
in your own time. 

Use the famous ICS study texts, backed up by 
your own expert tutor, and learn computer 
programming, the proven way, with ICS home 
study. 

Courses: 
In t roduct ion to Computer 

Programming 
Programming in BASIC 
Programming in COBOL 

i . - - ^ S s i •VTA 
ICACCi Xsr 

Approved bv CACC Member of AB CC 

ALL DETAILS FREE—SIMPLY RETURN THE COUPON BELOW 
| Please send me your prospectus on Computer Programming 

| Name 

I MT Address. 

l , / 7 n r n v v . p o s ' , o oeP i EE349 | 
. , ICS School oi Computer Programming 

I l & ^ r 1 '^Stewa^Road. o t ^ B t , 
C4«n«:itii>n London 5 W 8 4UJ 

JUPITER 
ACE 

Forth programs for the Ace: 

Tape 1: PEEKER (disassemble ROM and RAM in Decimal, Hex, 
ASCII Character & Binary) (32K) £4.50 
Tape 2: SKETCH (user-definable screen cursor, with tape save), 
EDITOR (for text, with tape save), DEMO (of Sketch), NIGHT 
RIDER (simple game) (3K) £5.50 
Tape 3r 3 FAST 3K GAMES (in m/c): Appleater. Parachute, 
Meteor Cruise (3K) £5.50 
Tape 4: 4 CHALLENGING 3K GAMES: Saucer, Driver, Maze Para 
(3K) £5.50 
Tape 5: FROGGER (needs 16K) £5.50 
Tape 6: TOOLKIT (m/c routines inc. scroll up/down/left/right 
with/without wrap, invert, fill screen, etc) (16K) £7.50 
Tape 7: CHARACTER DESIGNER (design your own characters) 
(16K) £6.50 

ADAPTOR FOR USING ZX81 ADD-ONS (kit) (club members 
only) £7.50 

ACE USER: magazine, £1.25/issue. Free to club members. 

NATIONAL JUPITER ACE USERS CLUB: £7pa. 

All prices inc p£tp; Club members deduct CI per tape. Cheques 
payable 'Remsoft' please. Allow 21 days delivery 

REMSOFT 
18 George Street 
Brighton BN2 1RH 
tei: 0273-602354 
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DRAGON 32 
NEW FROM 
TROJAN 

"SPACE TREK" 
Space Trek is an absorbing space wars game in real time 
which can be played in any of four levels. Special features 
include: Onboard battle computer. Long range galaxy 
scanning. A galaxy containing 100 quadrants. Impulse and 
warp drive speeds. Shield control and status reports. 
THIS GAME IS A MUST FOR DRAGON USERS. 
APPROVED BY DRAGON DATA LIMITED. 

T H E T R O J A N L I G H T P E N 
Plugs into Joystick Port 
Supplied with cassette of instructions 
A simple to use device for micro fans 

Send to: TROJAN PRODUCTS 
Dept. PCK 

166 DERLWYN, D U N V A N T 
SWANSEA, WEST GLAM SA2 7PF 

Please send: 
Space Trek — I enclose cheque/P.O. for £7.50. 
Light Pen — 1 enclose cheque/P.O. for £10.00. 
Both prices include post & packing. 

M R / M R S 

A D D R E S S 

TRADITIONAL GAMES 
FOR YOUR 

SPECTRUM OR ZX81 
Quiet! Sociable! Easy to play! 

: f !#»•: 11 m: icx« 
•Eiuji « •it r v 1-lfMt I t.itzr ii »«-»* i <fci fti j i i i iu . :u in - j J 

ROULETTE (Spectrum 48KI C4.95 
The best version of the Monte Carlo game available. 
Full colour betting table on continuous display. 
Most betting combinations accepted. 
Up to 4 named players. 
Automatic debit & credit of displayed bank accounts. 
GAMBLING TAPE (Spectrum 16K) £2.95 
Fruit Machine - holds nudges gambling feature. 
Poker Dice and Slippery Sam. 
CHILDRENS COMPENDIUM (Spectrum 16K) C4.95 

(ZX8116) £2.95 
Ludo, Snakes & Ladders, Beetle Up to 4 named players. 
Noughts & Crosses and Fox & Geese, where you can play your 
friends or the computer. 

Roulette & Gambling Tape £6.95 
All 3 Spectrum programs £9.95 

All prices include pEtp. Money back guarantee. 

DYMOND SOFTWARE 
DEPT YC, HOSPITAL ROAD, 

ANNAN, DG12 5HP, DUMFRIESSHIRE 

BBC MODEL B 
(or Model A with 32K) 

£7 C A R C H A S E 
A s u p e r b n e w c a r c h a s e g a m e . 
T O T A L L Y A D D I C T I V E . 
T h i s g a m e f e a t u r e s ro l l i ng t r ack C o l o u r a n d s o u n d 
e f f e c t s . 

E S P £3 
Tes t y o u r ab i l i ty t o p r ed i c t f u t u r e even t s wi th th i s 
p r o g r a m . W i t h c o l o u r a n d s o u n d . 

E L I Z A £3 
H a v e a c o n v e r s a t i o n w i t h y o u r c o m p u t e r 
P s y c h i a t r i s t . 

SPECIAL OFFER ALL THREE £10 

Mail order only please to: 

Ross Software 
Dept YC1, 
44 Premier Avenue, 
Grays, Essex RM16 2SD. 

THE NEW AND UNIQUE 
C.A.D. PROGRAMME 

F O R T H E B B C <32K) 
AT A VERY AFFORDABLE PRICE 

(deal (or teachers, designers, artists, technical drawing and numerous other 
applications including your own form and stationery design etc 
This programme must be soon to be appreciated - your imagination is ihe only 
factor to limn its individual applications. 
• Modes 0,1.2,4,5 (can be changed when programme is running). 
• Multiple display of arrays enables infinite complexity, 
• FUNCTIONS: Line, rectangle, triangle, circle, text (upper and tower case) and 
colour pallet (8 colours and flashing I. 
• DRAWING AIDS: Alignment grid, circle copy, delete, free memory, purge 
memory, variable cursor spee<J. clear screen and redraw. 
• Shapes can be filled or outlined [no need for Fril Routines!. 
• Save and load so tape in about 20 seconds 
• SPECIAL FACILITY - Rubber band mode - A very flexible and variable line 
drawing facility - most be seen. 
• Free "redraw" routine to enable the pictures created 10 be displayed in your own 
programmes. 
• Grafkey and Grafstik. Versions avallblc for keyboard - Grefkey and ANY type of 
joystick - Grafstik. 

Fantastic Value only £7.95 inc. p&p 
DISK £10.95 

CLARES 
222 Townfieid Road, 
Winsford, Cheshire CW7 4AX 
Tel: 06065 51374 
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GEMINI 
SOFTWARE 

ZX81 (16K) SPECTRUM (48K) 
STARTREK 

Features an 8 x 8 Galaxy, Klingons and Starbases, short 
and long range scans. Torpedoes and Phasers, Computer 
etc. 
PLUS Normal or Hyperdrive: choose your speed but 
watch the energy level. 
Galaxy Map: keep track of where you have been. Also, 
shows whether any Klingons remain there, and where 
the starbases are. 
Visual display of Enterprise's position and movement. 
Visual display of photon torpedo. 
Messages from crew members. 
5 levels of play. And much more. 

Cassette plus full instructions. 

ZX81 £4.95 
Spectrum £5.95 (colour and sound too} 
Sae for other programs. 

Gemini Software 
36 BADMINTON RD, LEICESTER LE4 7RQ. 

TEL (0533) 64915 

ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 

Spectrum JuniorEducation £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-Level Chemistry (CI) £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: 

CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent. St Johns, 

Woking, Surrey GU21 1UF. 
Overseas orders: £6.50 (511.60) per cassette; includes AIRMAIL 
postage. 

Why should games players have all the fun? 

SUPERPLAN FROM 
VIDEO SOFTWARE LTD 

For 48K ZX Spectrum 
We take ZX computers seriously 

Serious software which you will enjoy using 

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 toptional). 

We have delayed advertising this 
product until now to ensure 
availability. 

• Machine coded scrolling with 
user variable windows. 

• Binary coded decimal arithmetic 
(BCD). 

•Var iable column width. 
• Up to 52 columns. 
• Chart capacity exceeds 40000 

digits. 
• Full colour display. 
• "Flashing box" positioning under 

keyboard control, 
• Arithmetic functions + - * / % 

land one or two more). 
• Audit trail of all entries. 

VIDEO 
^ J ^ SOFTWARE LIMITED 

Stone Lane, Kinver, 
Stourbridge, 
West Midlands. 
Tel: 038-483 2462. 
SAE for data sheet. 

SUPERPLAN. The complete do-it-
yourself analysis chart generator 
and processor. £12. 

SUPERPACK 1. Four ready made 
charts for business — sales 
daybook, purchase daybook, cash 
book and petty cash book. 
Complete with SUPERPLAN 
processor but without the 
generator. £7. 

Cash with order for immediate delivery. Prices include VAT, P. & P. 

Simonsoft 
Specialists in high quality 

software for the 
BBC Microcomputer 

DISASSEMBLER (AI B) 
Unlock the secrets of the BBC's ROMs and machine-code 

programs. The Simonsoft Disassembler includes a host of 
features which make it the most powerful, yet flexible and easy 
to use, Disassembler for the BBC Microcomputer. 

Designed as the first of a suite of compatible programs which 
form the essential tools for machine-code experts and beginners 
alike. 
FEATURES: -
Five Modes of Operation<:— Ranging from — memory dump 
with ASCII character equivalents through line-by-line dis 
assembly in BBC standard format to full automatic 
disassembly with labelling of all jumps, branches, subroutines 
and data. 
User Definable Labels: - Can be attached to any memory 
location be it code or data. Automatic labelling can be redefined 
by the user, 32K machines can hold over 2,400 labels, 16K 
machines hold nearly 500! Operating system entry points and 
vectors are automatically labelled on loading. 
Disassembly Aids: — Two additional aids to disassembly are 
included: 
i). A map of which areas of memory hold code, and which hold 
data. Up to 72 separate areas of code can be defined. The map 
is automatically generated during automatic mode. 
ii). A stack of useful addresses to aid line-by-line disassembly. 
Output to Printer and Tape:— Disassembly can be listed to a 
Printer, or dumped on tape in Basic 'Exec format and 
subsequently incorporated in other programs. 
Easy to Operate:— Menu driven program with full instructions 
in a "Help" program and single key commands. 
Without doubt the best Disassembler on the market. 
BBC DISASSEMBLER (A/ B) £6.95 

(100K S/S Disc Version . . . £9.95) 
Prices futly inclusive — cheques/P.O's to: 

Simonsoft 
Front Street, Topcliffe, N. Yorks, Y 0 7 3RJ 
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QUALITY 
OOO 

in* MODEL A/B 
Cassette 1: Star Trek/Candy Floss (very popular) 
£6.50 
Cassette 2: Family Games (hours of fun) £4.50 
Cassette 3: Mutant Invaders/Breakout £6.50 
Cassette 8: Model A Invaders (M/C) £5.50 

HI* MODEL B (or A+32K) 
Cassette 4: Beeb-Beep (Super Simon Game) £4.50 
Cassette 5: Beebmunch (full colour Munchman) 
£6.50 
Cassette 6: Super Hangman (animated, educational) 
£4.50 
Cassette 7:3D Maze (fast and intricate) £4.50 
Cassette 12: Flags (Countries and Capitals) £4.50 

i n * CASSETTE 13 - HYPERDRIVE 
A new, very addictive machine code arcade game. 
Guide your laser tanks around the network of 
passages destroying the drone Aliens - but beware, 
evil OTTO lies in wait! 
Only £6.50 inc. For MODEL B (or A+32K) 

I * CASSETTE 14 - STRAT0B0MBER 
Another new highly colourful machine code arcade 
game. Can you keep the enemy fleet at bay long 
enought to destroy the nuclear reactor of the rogue 
Star Ship before it destroys your home planet? 
Superb graphics. 
Only £7.50 For MODEL B (or A+32K) 

m * CASSETTE 9 
Contains model B Invaders. A superb feature 
adaptation of the arcade 'Space Invaders' game in 
machine code and hi-resolution colour graphics for 
the BBC Micro model B (or A+32K). Play normal 
game or choose from the many options including 
Missile, Bomb and Invader speeds. Invisible Visible 
and Shields no Shields. Quite simply the best. 
Only £7.50 for MODEL B (or A+32K) 

i l l * CASSETTE 10 
WORDPRO. Cassette based word 
processor for either Epson or Seikosha 
printers. Features right hand justification, 
alter, insert, delete, pages to tape, printer 
mode changes from within text line etc., 
etc. Complete with manual. 
Only £10.50 inc. for MODEL B 

(or A+32K) 

l l * CASSETTE 11 
ATLANTIS. The superb fast action arcade 
game written in machine code to illustrate 
to the full the machines fantastic colour 
graphics and capabilities. This game 
includes all the usual ATLANTIS/ 
SCRAMBLE features. Guide your 
submarine Nautilus along the undersea 
landscape and through the caverns 
avoiding mines, depth charges, rockets, 
jelly fish, serpants etc. 
Only £7.50 inc. For MODEL B 

(or A+32K) 

•SSSN* 

^tVO CASSETTE 15 - LEAP FROG 
The fabulous 'frogger' arcade game reaches the BBC 
micro. Superbly written full colour machine code 
version for the Model B (or A+32K). Help the frog 
cross the road avoiding the vehicles travelling at 
different speeds, and cross the multi current river to 
reach the safety of the lilly pads. The game gets 
progressively harder - perfect for arcade addicts. 

X Only £7.50 for MODEL B (or A+32K) 

WE'RE EXPANDING 
TOO...NOTE OUR NEW 
OFFICE ADDRESS AND 
CUSTOMER SERVICES 

ORIC MICRO software ready 
soon. Write or 'phone for 
availability. 

24 HOUR 
ANSAFONE Software ® 

Limited 48 ho"r d*s»atch 
All Programs will run on all 
operating systems 
All software in stock before we 
advertise 
Send SAE for Brochure 

9 King Street, 
Blackpool, Lancashire 

( g ) ( 0 2 5 3 ) 2 1 5 5 5 

ALL PRICES FULLY 
INCLUSIVE OF VAT AND 
P&P - NO MORE TO PAY! 

WV( 

OOB MICRO GAMES 



It can do a powerful job for yoi 

t i e * 

SPECIAL LIMITED 
OFFER 

Buy just any two prosrams at £19.95 
and take one at £19.95 

FREE! 

CASH BOOKS ACCOUNTS 
rVl PROGRAM FOR 

BBC MICRO. . .£95.00 
One of the most innovative business 
prosrams on the market. Most serious 

accountancy packases are written and 
coded by professional and competent 
prosrammers. The Gemini Cashbook Accounting 

program was written by practising Chartered Accountants and 
coded by professional and competent programmers. This is a 
fundamental difference. 

This practical program is simple to use and will replace your 
manual cash and bank records and by giving you instant 
management information, it may even put your accountant out 
of job! 

With exceptionally exhaustive user documentation, full 
technical back up and product update policy this program will 
increase the efficiency and profitability of your business. Take a 
look at the information this program will provide. 
* summary of VAT information to enable you to complete your 
VAT returns 
* cumulative receipts and payments report analysed over the 
standard profit and loss and balance sheet heading. 
* option for departmental analysis of sales and purchases 
* print out of all transactions 
* journal routine for entering transfers between accounts and 
year end adjustment for debtors, creditors etc, 
* year end trial balance 
* profit and loss account and balance sheet. 

These statements can be produced at what ever interval 
you require e.g. monthly, quarterly or annually. 

Coming soon:- Integrated Sales + Purchase Ledgers 

the systems worked immaculately 
when tested 

"Mailist is a very professional piece of software 
(Which Micro & Software Review Feb 83) 

Here's a range of software for the independent 
businessman that's designed to harness the power of your 
micro to deliver the vital information you need in all key areas 
of your business. A breakthrough on both price and 
performance, each program is fully tested and comes with al! 
the documentation back up you need. 

"Gemini's range of software is in the vanguard of 
the releases for 'serious' micro users . . ." 

(Which M«ro and software Review) 

SPREADSHEET ANALYSIS 
BEEBCALC £19.95 
DRAGONCALC £19.95 

SPREADSHEET ANALYSIS 
BEEBCALC £19.95 
DRAGONCALC £19.95 

FOR BBC AND DRAGON 32. Spreadsheet 
processors have proved to be important 

tools for using micros in business, scientific 
and domestic financial applications. 

Without any programming knowledge at all, you may:-
* Set up a computerised spreadsheet, with chosen row and column names. 
* Specif/ 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 reloadins 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. 

Some typical applications:-
* 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 renflease/buy 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. 

Program Availability Chart:-
<o«rcl MttM VW€t 

toatfl/i 
O a r b o o k 

A K B f f l n ) 
Wara 

( W O W 
Momt 

At<W!tv 
C o n r w c ^ 

ACtOurt* 

S e « w r -
i t * n . a . • • • • # 
J i n b** • M • 
•VJO >{*• • • # • • • 
S n c l * 
s m i • 
N f ^ W i • 

• 
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MZW* • # • # • • 
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« M 0 « • • • # • • 
Simp • • • • • • 
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ur business at petty cash prices. 
E s t 1' ""i 

i i u 

I N V O I C E S A N D S T A T E M E N T S . . . £ 1 9 . 9 5 
Compatible with most micros. See table. Ideal for the small 
business. A complete suite of prosrams together with 
generated customer file for producing crisp and efficient 

business invoices and monthly statements on your line printer. All 
calculations include VAT automatically, and the program allows your 
own messages on the form produced. This program gives you superb 
presentation and saves time on one of the most tedious tasks in the 
office. 

C O M M E R C I A L A C C O U N T S . . . £ 1 9 . 9 5 
Compatible with most micros. See table. A gem of a 

I £ I I I program, all for cassette, with the following features:- Daily 
M H I Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases 

- other. Sales Ledger. Purchase Ledger. Bank Account. Year to date 
summary. A fully interactive program suitable for ail businesses. Files 
can be saved and loaded and totals from one file carried forward to 
another on cassette. Particularly useful from a cash flow point of view, 
with an immediate accessibility to totals for debtors and creditors. Bank 
totally supported with entries for cheque numbers, credits and, of 
course, running balance. 

M A I L I N G L I S T . . . £ 1 9 . 9 5 
Compatible with most micros. See table, A superb 
dedicated database to allow for manipulations of names 
and addresses and other data. Gemini's unique 'searchkey1 

system gives you a further ten 'user-defined parameters' to make your 
own selections. Features include the facility to find a name or detail 
when only part of the detail is known, it will print labels in a variety of 
user specified formats. 

D A T A B A S E . • . £ 1 9 . 9 5 
Compatible with most micros. See table. The program that 
everyone needs, the most valuable and versatile in your 
collection. Facilities include sort search, list print if required. 

Can be used in place of any card index application, once purchased 
you can write your own dedicated database to suit your particular 
needs with a iimitless number of entries on separate cassettes 

S T O C K C O N T R O L . . . £ 1 9 . 9 5 
J v \ Compatible with most micros. See table. Dedicated 
1 1 1 software with all that's necessary to keep control of stock 
| P ' j JJ This program will take the tedium out of stock control and 

save time and money. Routines include stock set up, user reference 
number, minimum stock level, financial summary, line print records, 
quick stock summary, add stock, delete/change record and more. 

H O M E A C C O U N T S . . . £ 1 9 . 9 5 
Compatible with most micros. See table. Runs a complete 
home finance package for you with every facility necessary 
for keeping a track of regular and other expenses, bank 

account mortgage, H P. etc. This program also allows you to plot 
graphically by Listograms your monthly outgoings 

W O R D P R O C E S S O R . . . £ 1 9 . 9 5 
Compatible with most micros. See table. This program 
features routines found in much larger and more expensive 
packages with a typical word length of 5-6 letters it allows 

for around 1000 words in memory at one time. Ideal for the user who 
requires a simple program to write letters on his computer. Features 
include, block delete, block insert, search and replace, edit text, display 
text and more. 

Dealer/Trade enquiries invited - generous trade discounts for quantity 
Special ACCESS card instant sales hotline A O Q R O C 4 Z C 

for GUARANTEED despatch within 24 hours . . . I • I O J 
24 hr Ansaphone Service. 

All enquiries other than credit card sales to 03952-5832 
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon. 

I 
l 
l 
I 
I 
I 

Tick the box for Program you require. Prices include VAT. and Package and Postage. 
Please supply the following cassette software. 
Database £19.95 • 
Stock Control - - £19.95 • 
Mailing List .... £19.95 H 
Invoices and Statements £19.95 • 
Commercial Accounts £19.95 D 
Home Accounts £19.95 0 

Name 

7X81 16K Database 
BSC Cash Book Moruor 
BSC Disks-other titles 
Osborne Disk Database 
Word processor 
Seebcalc 
Dragoocalc . — 

. £9.95 • 
£95.00 • 
£23.95 • 
£23.95 • 
£19.95 • 

... £19.95 • 
£19.95 0 

Address 
Machine Type.. 
I enclose. 

.Memory Size 

Make cheques and postal orders payable to Gemini Marketing Ltd. 

Diners Card Number Access Number 

Signature. i i j . . . . . i t ^ I arm ^ ^ ^ ^ u w 

^ Gemint. Functional Software Specialists, 9 SaKetton Road, Exmouth, Devon. f / ^ ^ f f | ^ I \ Y ^ J 



A TOTALLY NEW AND ORIGINAL GAME 
FROM SOFTWARE FARM 
FOR 16K ZX81 

YOUR MISSION 
T o penetrate the Witches Defences, Enter 
her Cavern and Destroy her wicked Heart 

THE WITCHES DEFENCES 
STALAGMITES AND STALACTITES which grow across your path. 
Blast a way through with your Lazer Cannon (but beware - a surprise 
is in store fore you!). 
VOLCANOES to get past alive - if you can! an ever increasing 
amount of white-hot Larva to avoid the closer you get to the witches 
cavern. 
VAMPIRE BATS that cling to your ship, making your controls sluggish 
and finally (if you are not careful) dragging you down to your 
destruction. 
CAVE-INS should you hit the side of the cave with your Lazer Cannon 
or Bomb, pan of the roof will cave-in on you — the greater the 
landslides tc avoid each time!. 
THE NEARER you get to the Witches Cavern, the more of her Defences 
she will throw at you at once. Should you survive all of them (highly 
unlikely) then you must contend with the Witch herself! Avoid being 
turned to stone by her spells while attempting to destroy her wicked 
Heart!. 

* 1 or 2 Players 
•Writ ten entirely in Machine Code " Mystery Scorc positions to bomb 
•Ha l l of Fame ' 5 S k i l l Levels 

DEST INED TO BECOME A CLASSIC! 

AND ONLY £5.95 
C U THE SOFTWARE FARM C * 

CRAIGO FARM, BOTANY BAY, TINTERN, G W E N T ^ * 5F 

Data 
Computer 
Cassettes 

8c 5lA" Diskettes 
We manufacture computer 

cassettes using batch certified 
HM-1260 t ape avai lable in 

fully p a c k a g e d C5, C12, C15, 
C 2 0 a n d C 1 5 leaderless, o r w e 

can supply custom wound 
lengths with or without boxes. 

Our 5lA" diskettes also 
avai lable ssdd a n d dsdd. 

Wholesale and Dealer enquiries welcome. 
Contact 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. 

BREAKDOWN 
INSURANCE 

When your guarantee expires, breakdown repairs may 
well involve you in costs of £10/£25 per hour plus parts. 
Insurance is available to provide cover for computers, 
monitors/tv's, cassette recorders, disc drives, printers 
etc. 

Uses for which cover can be arranged include home, 
business and education. 

Whether your equipment is worth £50 or £5,000 you will 
find the cost of insurance is very acceptable. 

Full details will be sent on receipt of a note of your name 
and address together with the value, age and use of your 
equipment. (No stamp required). 

BALL & CROSBY (INSURANCES - YC) 
LIMITED 

Freepost, 25a Park Square, Leeds, LS1 1YY 

SPECIALISTS IN COMPUTER INSURANCE 
MEMBERS OF THE BRITISH INSURANCE BROKERS ASSN. 

MAJOR 
FINANCIAL GAMES 

-for 
SPECTRUM - BBC - ZX81 
Remember those marvellous old board games you used to play? 

Hours of enjoyment are GUARANTEED with FINANCIAL GAMES 
IMo. 1 INHERITANCE: A2 Part game. Prove your financial acumen 
in PART 1 by investing wisely at the STOCK and METAL 
MARKETS; (If desperate you can try the CASINO or the HORSE 
RACES). If you are successful you will enter the world of BIG 
BUSINESS in PART 2. Find the SECRET FORMULA for 
PARADISE COLA; manufacture and market the drink; cope with 
STRIKES, FIRES, FRAUDS, CASH SHORTAGES, ETC. Your 
ultimate aim is to become a MILLIONAIRE! 

A MAMMOTH GAME PACKED FULL OF FEATURES 
No. 2 GREAT BRITAIN LIMITED: You are PM and Chancellor of 
"GREAT BRITAIN". You must select the Party you wish to 
represent and your AIM is to stay in office for as long as possible. 
You must control INFLATION and UNEMPLOYMENT, maintain 
the EXCHANGE RATE, introduce SOCIAL REFORMS and stay 
POPULAR. The game is split into SECTORS: COUNTRY PROFILE, 
SHOPPING BASKET, BUOGET DAY, REFORM 
OPPORTUNITIES, MANIFESTO, and most important ELECTION 
NIGHT (a telling time). 
A COMPLEX GAME THAT YOU WILL NOTTIRE OF IN A HURRY 

All Games are on quality cassettes with full instructions 
- S P E C T R U M 48K B B C 3 2 K Z X 8 1 1 6 K -

-£5.95ea. - -£5.95 ea.- -£4.95 ea — 
SPECIAL OFFER: Deduct £1.50 from total cost if you buy 2 games. 

SIMON W. HESSEL (Dept. YO) 
15, Lytham Court, Cardwel! Crescent, 
Sunninghill, Berks. Tel: Ascot 25179 

All orders despatched 
within 24 hours. 

One year guarantee 
Money-back if not satisfied. 

YOUR COMPUTER. MARCH : 983 123 
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48 JUNCTION RD, ARCHWAY, LONDON N195RD Telex 22568 

VIC PRINTER 
£ 2 1 2 . 0 0 

80 Characters per line. 
30 Character i per sec 
Tractor Feed Dot matrix 
printer VIC 

& 
N E W 
L O W 
P R I C E 1 

£ 1 4 9 . 0 0 

mam eg 2000 
i W x ^ M P A L V E R S I O N 
j m j t j j ^ n * 8 colours 

W * 16K RAM standard, 
W expandable to 32K 

W * Extended Microsoft 
W colour basic 

W standard 
W * Typewriter 

W Keyboard 
J * CPU: 280A/2.2 MHz 
f * 3 Sound Channels 

* 40 Columns x 
24 Lines 

* Serial and Parallel I/O Ports 
OUR PRICE £ 1 9 9 

NEW** NEW * * * * * 

R E U S E D 

OUR PRICE £339 

^ s i o p w g s * * ^ Wj Ih 
^ s s " £ 1 8 £ 2 3 / „ U S 

VIC3W '"^SKlS* OWN Iff* C10 
VIC3S11 ' 

Post to CHROMASONIC Personal Computers, 
48 Junction Road, Archway, 
LONDON N19 5RD 
TfcRMS OF BUSINESS: All prices inc 15% VAI 
Delivery charged at Cost. Prices valid for cover date or this mag 
Access and Barciaycaro orderswelcome. 

I am interested in a home computer. 
Please send me furtherdetails 
• VIC 20 • DRAGON 32 • COLOUR GENIE 
• ADD-ONS • SOFTWARE 

NAMf: 
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CLASSIFIED 6613036 
ADVERTISEMENT RATES C o p y Date 
Linage: 30p per word 
(Min. 15 words) 
Box No: £3.00 extra 
Linage advertisements are 
prepayable and the order form 
published in this section should 
be completed and returned 
with remittance. Credit Card 
facilities are available. 

Display — rates per see (Min. 2scc) 
One insertion : £7.00 
Three insertions : £6.70 
Six insertions : £6.50 
Twelve insertions : £6.00 
Display advertisers should 
preferably reserve space by phone. 

Closing date for Classified 
advertisements is the 10th of the 
month preceding publication 
date. 
Post to 
Your Computer, Classified 
Department, Room H211 
Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 
Viking Software 

New Programs for the 
VIC-20 and CBM64 

from VIKING 
CBM 64 Cassettes 
Stock Control £14.95 
Basic French £5.95 
French Test 1 £7.95 
3D Escape £5.95 
Pontoon £5.95 
Othello £4.95 
Draughts £4.95 
VIC 20 Cassettes 
Stock Control* £10.95 
Basic French* £5.95 
French Test 1 * £7.95 
3D Escape £5.95 
Draughts £4.95 
Othello £4.95 
•Requires 8K or 16K Ram Pack 
1st Class delivery (t free 
postage. 
Dealer Enquires Welcome. 
Please make cheques/postal 
orders payable to: 'Viking Soft-
ware', Unit 3, Meadow View, 
Browston Lane, Browston, Gt. 
Yarmouth. Norfolk NR31 9DP. 

63/2 

BBC software Modef B or 32K Modela, Mutant 
Attack, Wild West, Earth Defonco, Auto 
Dodge, Breakout. All five just £3.95 from A. 
Holmes, Fairway House. Ghyll Road. 
Gowboroogh Sussex. 

7/2 
No more eyestrain with your 2X81. Video 
inverter dsptays sharp white characters on 
solid b'ack background TV screen. A toggle 
switch lets you choose between normal and 
reverse. The small PCB fits on top of tho logic 
ch:p inside vour 2X81. Kit £4, Built £5, 
includes easy to follow instructions. 
VAT/P&P. Send cheque/PO to: D. Fritsch, 6 
Stanton Road, Thelwall. Warrington, 
Cheshire, WA4 2HS. Bo* No. 1 

9/2 

ORIC 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 
CLARES 

222 Townfields Rd, Winsford. Cheshire 
CW7 4AX. Tel: Winstord 61374 

68/2 

VIC 20 best and latest Software super new 
club with unbeatable offers. Hire a cassette or 
cartridge then if you decide to purchase it 
simply send us the balance and we will refund 
vour hire charge or return the cassette and if 
desired hire another. Note no obligation to buv 
whatsoever. Save pounds, join Comclub 
today! Plus a Super Bonus! AB subscribers 
may purchase a genuine Commodore 16K 
Rampack for £49.95 or an 8K for £29 95. Also 
if you decline this offer, then accept a free 
Comsott Draughts IUNFX1 cassette RRP £6or 
Comsofi Wordsearch <8 16KI cassette RRP 
f8 Send for membership form and free 
catalogue to Comclub, 24 Alton Road, Ayle-
stone, Leicester 

42/2 
Sky program for ZX81 and Spectrum 
Computers. Details of Night Sky for every 
night of the year send £5 to Mr J.S. 
Coo rubes. 97 Hollyfast Road. Coventry, CV6 
2AE or send for details of other Astronomical 
Programs. Money back guarantee. 

59/2 

JUPITER ACE 
TENPIN BOWLING 

Fast, skillful game with superb 
sound and authentic scoring. 
Complete with free details of how 
to expand your ace using a ZX81 
Rampack. (Program requires 8K). 
Send £5 cheque plus S.A.E. to: 
K. Longley, 13Sandiway, Heywood 
Lanes OLIO 4BY, 

Acorn Atom 12K. F.P., V>a. P.S.U. Plus £30 
worth Software £160 ono. 904 9210 Evenings. 

57/2 
Acorn Atom "Space-Man" 2.5K Monsters, 
Power Pius. Sound. Highscore. Auto Run 
cassette £4 50, instructions. S Brown, I. 
Ailia Lane, itchen. Southampton. 

51/2 

D R A G O N 32 
SOFTWARE 

Quality software at sensible prices. 
Caterpiler + Space Attack £2.95 
Meteor Run + Breakout £3.95 
Haunted House £3.95 
A-2 Chase + Moneybags £3.95 
Forbidden City £4.95 
Devil's Island £4.95 
Golf £4.95 
Goblin Caves £4.95 
Prices include p&p. Send cheque/PO for 
first class return post service. S a c list. 
APEX TRADING LTD. (Dopt YD), 

115, Crescent Drive South. 
Brighton BN2 6SB 

Tel. Brighton 102731 36894 
Access Surcloycard welcome 

1/2 

Pools Prediction Spectrum or ZX81. Score and 
probability rating. Random selector and perm 
calculator. 12 page leaflet and record sheets. 
Simple data entry from league tables cassette 
etc. £5. Integrated accounts for Spectrum 40K 
program S.A.E. for details. Willden Yew Tree 
Lane. Rotherfield East Sussex. 

13/2 

BUFFER shop0 

(Near Streatham S.R. Station) 

The best of the mail order items 
available over the counter for 

ZX81 & SPECTRUM 
Open 10.30 to 5.30 Tues to Sats. 

NEW BIGGER S H O P 
N O W OPEN 

Tel. orders using access or visa 
welcome 

210 Streatham High Rd. 
London SW16 

01-769 2887 

Spectrum Programming. Learn Basic Pro 
gramming the easy way with our fully 
structured cassette course. Let the computer 
teach youl 250K of programs ending with a 
computerised exam. Only £9.95, Barclaycard 
accepted Sussex Software, Wallsend House. 
Pevensey Bay, Sussex. 

55/2 
VIDEO GAME T SHIRTS Quality U.S. 
imported 60/60 poly/cotton shirts superb 5 
colour prints based on the arcade games 
PACKMAN ASTEROIDS SPACE INVADERS 
TEMPEST MISSILE COMMAND FROGGER 
DONKEY KONG Chest sres 24" 44" only 
£3.95 inc P6P. CheQue/P O. to Neil How. 3 
Victoria Road, Leamington Spa, Warks. 

28/2 

MONSTER SOFTWARE CLUB 
Software library for the 

DRAGON 32 
Top quality cassettes 

FOR HIRE 
All tapes used with the 

Manufacturer's permission 
SAE for details 

Monster Software Dub 
32 Lmni Drive. U*Mt Pwk 

WtkaMl. Wtst York*. 56/2 

WORLD INFO, a database of information 
about the modem world. Readers of 
newspapers, students and teachers of Current 
Attairs International Relations and Modern 
Studies need it. Includes wars, areas of 
tension, top men. types of regime, alliances 
and much more. 
For ZX81. Fun file on 32K, parts on 16K. Uses 
Campbell Systems THE FAST ONE. Spectrum 
version in preparation. £14 from WIMSOFT, 
20 Brook side Road. Wimbome, Dorset 8H2I 
2BL 

19/2 
Acorn Atom 12K + 6522- Ross Software ROM 
Joysticks 25 Ptogiams 5 Books £230. 0945 
780324 

•45/2 

TEXAS 
Tl 99i'4A 

CASSETTE LEADS 
£7 96 

INCLUDING POST 
AND PACKING 

Single Recorder only 
Orders to: 

Clares, 222 Townfields Road, 
Winsford. Cheshire CW7 4AX 

Tel: Winsford 51374 
58/2 

SPECTRUM SOFTWARE 
AT TRADE PRICES 

FLIGHT SIMULATOR. PILOT YOUR OWN PLANE VERY REALISTIC COCKPIT 
16K-48K £2 

HORSE RACING PREDICTOR. FEED IN YOUR DATA FROM DAILY NEWS 
PAPER. BY USING THE PREDICTOR AND YOUR INTUITION YOU COULD 
BE ON A WINNER! 16K-48K £2 

CREEPY LAND. ADVENTURER BEWARE! 16K 48K £2 

GAMES BONANZA. MAZES. INVADERS ETC. 16K-48K £2 

ASSEM8LER. FOR YOU MACHINE CODE BUFFS 16K-48K £2 

MONITOR AND DISASSEMBLER a 

GRAPHICS AID. GRAPHICS ALL MAOE EASY 16K-48K £2 

ANY 3 £5 - BARGAIN. THE LOT £9-50 

CHEQUE/PO + 50p. P&P TO 

T. JEVON, 29 CROP COMMON, HATFIELD 
HERTS AL10 0DG 

64/2 
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14 W e s t e r n Avenue R i d d l e s d e n . K e i g h l e y . Y o r k s . E N G L A N D 
our BEST-SELLING ATUO-SONICS is now avartble tor 

ZX SPECTRUM and TRSSO/VIDEO GENIE, 
LET BUTTERCRAFT PUT EXCITING SOUND-EFFECTS INTO YOUR PROGRAMMES! 
• YOU design the sounds using your EARS and the 8-fonction on-screen control panel. 
'AUTO-SONICS turns your sound-designs into programme fines that will reproduce 
ttiem exactly — timo after time! 
'26 BUIL T IN EFFECTS Space sounds . animals engines etc. . etc . . use them 
just as they come or just twist ft bend ft shape them into thousands of new effects. 
'EVERY SOUND YOU HEAR can be inserted into your programmes to bring them 
instantly alive - it's magic! Cassette/Instructions £4.99 (state machine). 

PROVIDE INTERNAL AND EXTERNAL SOUNP ON VIDEO GENIE. 
AMPLIFY YOUR COMPUTER FOR ONLY £4,99 + 50p. p.p.) 

UNISONIC AMPLIFIER!AM RADIO.' Use 
cassette lead to connect 10 your computer 
for instant loud, clear amplification of all 
sound output. 

- _ 'UNPLUG and it's a neat pocket radio with 
smart wrist-strap. Needs one PP3 battery. 
(not supplied). 

SUPER ARCADE-SYTEL 

GULPMAN 

GAMES FOR ZX SPECTRUM. 
Superb version of shh . . . you know whatl 
75 mates. 9 speeds. 5 grades, hi res 
colour/sound . . fast m/c, hi-score, etc. "An 
extraordinarily good program - well worth 
the price." P.C.W. magarmc. £5,95 

WINGED 
AVENGERS 

7 speeds . . laser shield . . mothership re 
fuelling . . smart bombs . . hi-socre . . all 
m/c colour + sound. "One of the bes: 
Sinclair games yet." Y.C. magaiine. ONLY 
£4.50 

SCRAMBLE 
Condition Red 

Hi-res. colour-graphics . . missies . . bombs 
. . fuel dumps . . meteors . . 8 direction 
control. . hi score . . all m/c. SUPER 
ARCADE ACTION FOR ONLY £4.95 W/1 

Load Level Meter with save/toad switch for 
the ZX81 or Spectrum. £6.95. Book ham 
54954. 

40/2 
BBC:/MX80FT11I Screen Dump Utility. Extra 
largo printout On two sheets or print screen full 
width but down instead of acrosf sheet. C7. 
Also MZSOK Armoured Invasion. Gripping 
game, nine skill levels. Sound, good graphics. 
£7. Slavedrive Software. 19 Newlay Lane, 
Bramley, Leeds 13 LS13 2AL. 6/1 
Spectrum software. 'Pools Forecast Aid': 
Results analysis since 1952 evaluated trends 
for drawn matches. 0 'oct input and prim-out. 
16 o' 48K. biorhythm: Scientific "life cycles" 
principles provide prediction of physical, 
emotional and intellectual intensity levels. 16K 
£4.95 (16K). £5.95 148KI, to J English, 10 
Meadow Close, Shipdham, Thetford IP25 
7NF. 

15/2 
Informatics student is looking to buy ZX 
Spoctrum Issue 2 Pica so contact Mike 
Lucker. Lothnnger Str. 103, D-5100, Aachen. 
I'm further interested in program exchange 
with British students. 

37/2 

TRSSO - VIDEO GENIE 
SOFTWARE 

|»UI1 «ww 

" 1 ; 

We offer a great selection of games and 
utilities from many leading software 
houses at reduced prices As a special 
Offer, to introduce you to our software, 
we are giving away, we' almost, a 
software pack with a super variety of 25 
full length programmes on it. and all for 
only C7.50MI Do not miss out! Se-vl for 
your illustrated catalogue today. Please 
enclose an s.a.e. 

SPARTAN SOFTWARE 
DEPARTMENT YC 
9 Cotswold Terrace, 
Chipping Norton, Oxon. 

Te*pone:- 0608 3059. 
31/1 

DRAGON 32 SOFTWARE. Business software 
from £9.95. Educational & games from C2.95 
S.A.E appreciated. MISTRV MAGIC Iyc>, 75 
St. Margaret's Road. Bradford BD7 2BY. 

60/1 
VIC20 tape of six games. Minefield. 
Bats/Bugs, Bricks. Ski-run. Brands. Jelly-
Men. Available from D. Poynter 6 Borrowdate 
Close Wisiastow Crewe £5.50 . 69/1 

Vic 20 (3.5KI "Bomber" Hi Res Adaptation of 
"Blitz" only £1.99. Databrain Software 
"Greystoke" Park Road. Bowdon, 
Altrincham. Cheshire. WA14 3JG: on 
cassette 

8/2 

Atom Adventure investigate strange happen-
ings in the Old Manor then try to escape. 
12K M/C £6.00 from Fourth Dimeision Soft-
ware. 15 K>li*arn Drive. Pasley PA1 3DG. 

43/2 
VIC-20 (unexpended) Games Tape: Punkman, 
Black Knight. Grand Prix, Cavern Shoot. 
Ama*e. Side Shoot. All6 for £5inc. P&P. Fast 
delivery, from: Starraker, 21 Hoyte Road, 
Hoyiakc, Wirral, L47 3AG. 

49/2 

SALE SALE 
DRAGON 32 GAMES 

STARTREK 111 Isuperb graphics).... £8.00 
CHECKERS (children's delight) £3.50 
3 0 DESIGNER (shapes galore) £5.00 
LUNA LANDER (a challenge! £4.00 
DRAGONSLAYER (the ultimate adventure) 
£10.00 
S A.E. Er 50p for Catalogue 
SAINT GEORGE SOFTWARE. Dept. YC. 

73 Ling Street, Liverpool L7 
29/1 

USER DEFINED GRAPHICS FOR THE 12K 
ATOM + FULL LOWER CASE. Design your 
own model characters and move them around 
with m/c speed atso screen-editor, keybeep. 
renumber, flashing cursor, auto-repeat, 
extended-line. C4.95. 
SPACE-ADVENTURE I22K) New fast moving 
m/c & Basic program (Atom), Spacecraft 
Simulators, stunning hi-nts graphics £6.95. 
ZXSPECTRUM I16KI FRUITMAN ail tne 
arcade features ghosts, dots, fruit, special 
dots, tunnel and hi score (full colour + 
exciting sound) C4.95 cheques to J. Quinn 26 
Forsyth St. Scotland (PA16 8DTI. 

30/2 

WORTHWHILE PROGRAMS 
!6K ZX 81 and 48K Spectrum. 
FIRST AID leaches the principles of 
first aid. Fully scoring. Ages 13+ . 
COMMUNICATOR - Morse code, 
semaphore, verbal reporting, use of 
telephone. Ideal for cubs and scouts, 
£4,99 each. State machine. Cheques/POs 
to: 

Network Computer Systems Ltd. 
39 Bampton Road. Luton, Beds. 

9/1 

Acorn Atom I2K-12K. PSV, £60+ software 
worth £300. Can deliver ANYWHERE Bargain 
£140 061681 2875. 10/2 
Swap your unwanted software via Soltwaro 
Exchango Club. S A.E. for details, UKsec 15 
Tunwell Greavo Sheffield S5 9GB 24/1 
ZX-81 GRAPHICS board £19.96. Fits inside 
case. Define up to 64 characters ( + inverses), 
SAE, D. Hutchinson (Circuits), 103 Vicarage 
Wood, Harlow, Essex. 14/1 

MZ80K/A Horserace Analysis, Winners 
galore. A serious program Cassette: £5.75. 
Details: Paragon Moorside Woodlands 
Wimbome Dorset. 

26/1 
Spectrum Games Sale. Venture (7 games in 
II, was £6. 3 compulsive games, was £5. The 
lot on one cassette for just £6, Bobker, 29 
Chadderton Drive, Unsworth, Bury, Lanes. 

61/1 

Spectrum 16/48K Software Pack. Contains 
two spaco games, two tank games, mini-
adventure. board game plus more on one 
cassette. £3 to Allan Morton, 16 Ben Ledi 
Road. Kirkcaldy. Fife. 

BULLDOG 
SOFTWARE LIBRARY 

offer programs for ZX81/Speetrum. Vic, 
BBC, Oragon, Oric. These include 
exciting arcade/adventure games and 
educational/business applications. 12 
months membership is f 10, hire charges 
£1.35 per two week period. You will 
receive an informative monthly news-
letter, a continually updated catalogue 
and order lorms. Full money back 
guarantee. Send now: 24 Southernhay 
East . Exeter, Devon. 

Oragon-32 Games for family entertainment. 
Munehers, Breakout, Hangman, Jackpot. 
Aeroplane, Lightcycle All on one cassette. 
Price £6.50 including VAT and P&P. Send 
your choQue to Teesimage Ltd, Bridewell 
Lane, Tenterden, Kent TN30 6EY. 

62/2 
Acorn Atom 12K ROM 12K RAM P.S.U. 
Books Software £150. Tel: Sheering 384 
during day. 39/2 

03£D0 
Programs for the BBC Micros A ft B; Dalek: 
Fast M/C "arcado" game. Hi-res graphics ft 
sound. £6. 
Thar on: Dynamic adventure game on an 
Alien World. £4. 
SAE for free catalogue. Cheques to 
Tachyon Computing, 168 West Wycombe 
Road, High Wycombe. Bucks. HP12 3AE 

21/2 

Spectrum Speaker you just plug speaker into 
the mic. Output. No soldering. Volume control 
cased £5.50. 11 Nottteton Close, Canford 
•Heath, Poole, Dorset. BH17 7PL, Mr J. 
Hunter. 

29/2 
Spectrum Races 1-10 players. Bookmaker, 
stunning M.C. graphics. Pontoon, high-res 
picture cards. Missile destroy tanks, planes, 
before they destroy you. On cassette. £4 
inclusive. Cheques to Redman, 43 Mere Knots 
Road. Sunderland, SR6 9LG. 

31/2 

DRAGON 32 or 
TANDY TRS-80 Colour 

Lots of programs — lots of useful 
hints and information EVERY single 
month in "RAINBOW" an exicting 
new 200-page magazine from 
U.S.A. 

Send El.95 (plus large 56p s.a.e.) 
for sample issue 10 
ELKAN ELECTRONICS (Dept. YC), 
FREEPOST. 11 Bury New Road, 
Prestwich, Manchester M25 6LZ or 
telepone 061-798 7613 (24 hour 
service). 

4/2 

BBC 32K Monopoly- Up to six players 
including computer. Computer considers deals 
and offers exchanges. Short and standard 
game options. Gamesave facility. I Skelly 3t A 
Hillfiold Drrvo. Heswall Merseyside. £6 inc 
P&P. 

25/2 
BBC quality programs: Low prices. "Chess 
Clock" (16K) £1.95. "Two-player 
Blackjack" (32K) C2.45. Datum, 22 
Chesterfield Road, Southport, Merseyside. 

11/2 
Sharp MZB0K, 48K. Year's warranty. Four 
versions of Basic, machine code, chess, 
adventures, databases, arcade games £325 
021-458 4582. (Birmingham). 

22/2 
Dragon scroencopy programs for Seikosha 
GP100A - print both text and hi rosolution 
scroens — in up to (our shades — £5.95 for 
cassette plus full details - Brain Power 
Penygaer Groeswen Cardiff CF4 7UT. 

24/2 

CESIL. BBC model 8. CESil as described in 
Computer Studies - Book 1. I ape plus 
instructions f8. V. Webb, 3 Poplars Grove, 
Maidenhead, Berks. SL6 8HD. 

41/2 
MZ-80A/K WordPro £8. Databank £6, Copier 
£4. Games £3. List - SAE: DCS, 38 South 
Parade. BramhaU, Stockport. 

52/2 
Spectrum Disassembler ft Bliu tapes £2.00 
each or £3.50 together inc p&p. Send 
Cheque/PO to Holliday, 44 Leonard Road 
London SE20 7LX. 40/1 

SPECTRUM 32K RAM -
£24.50 

Upgrade your 16K Spectrum to 
48K with our RAM kit. Only fits 
Issue 2 machines, identified by 
a large chip in a socket in line 
with the "9" key, visible 
through the rear expansion 
cutout. The kit consists of 
chips and instructions, and NO 
soldering is needed. 
£24.50 i'ncl. VAT and P&P 

* * * * * * * * 

HAPPY WITH YOUR 
DISPLAY? 

Or have you got problems? 
• Are your whites yellowish? 
• Is every other line a different 

colour (like Venetian blinds)? 
• Do your characters wobble? 

(Some character wobble is 
bound to exist, but it can be 
reduced) 

We have prepared instructions 
to allow any Spectrum to give 
the best possible results, by 
adjusting internal controls. 

Send £1 plus S.A.E. (Sent free 
if you order the RAM.) 

Fountain Computers Ltd., 
Darvill Road, Ropley, 
ALRESFORD, S024 0BE. 

43/1 

Vic-20 software Chess £7.00, Panic £7.00, 
Frogger £9.99, Skramble £9.99, plus many 
more. Write to: Live Wire 2 Haiel Crescent. 
Thornbury, Bristol (04&4I 412835. 

12/2 
Store information. Storage program for any 
Spectrum options include: Insert, Delete, 
Alter, Recall, Save. Only £3.50 on cassette 
with fuH instructions. P Banning. Box No. 2. 

26/2 

TINY PASCAL PLUS for PET (16K + , all 
ROMS, disc or cassotto) and APPLE 
(disc!. Package consists of Ine editor, 
compiler, p-code interpreter, 50 page 
manual ft sarr®le programs. £29.95 
VIGIL interactive games language for PET 
or VIC (6.5K + ). Includes 9 games & 
50/70 page manual. £19.95. 
SAE for ful software caialoguo to: — 
ADAMSOFT (dept. YCI, 18 Norwich 
Avenue. Rochdale, lanes. OL11 5JZ. 

20/1 

Software urgently required!!: Arcade games. 
Can you write programs for Vic 20. ZX81, 
ZXSpectrum? We pay top prices for good, 
exciting games. Put your genius to work 
with high rewards. Write to Northwish, 
Baili Building, Stanley St/eet, Manchester 
M3SFD or phone 061 832914 today. 

23/2 

Weekend courses in Sinclair Basic, starting February 
1983. 15 hours of instruction from a qualified lecturer, 
Friday evening to Sunday evening. 
Luxurious 3-star Worcestershire Hotel, all rooms with 
bath and other facilities. 
£55.00 inclusive. 

GAINSBOROUGH HOUSE HOTEL 
Bewdley Hill, Kidderminster 

(0562) 754041 ,,, 

* 16 YOUR COMPUTER. MARCH 1983 



BBC I32KI and VIC 20 ffi.SKI 
DON'T JUST TALK ABOUT 
EDUCATIONAL SOFTWARE . TRY 
OURSI EVERY PROGRAM IS 
CLASSROOM-TESTED AND FULLY 
GUARANTEED. 
"LETTERS" (BSC only) - (or ages4 so 6 
— toachos tho correct way lo form lower-
case letters of the alphabet. Great 
graphics. GVe your child a head start in 
learning to write. £3.95 for suite of 5 
programs. 
"SEQUENCES" Seven common 

mathematical sequences clearly 
demonstrated using full colour and sound 
(eg primes, squares. Fibonacci. . .1 £5.95 
"METRICS" Revises and tests 
understanding of volumo, length, 
capacity, area, and mass. Five programs 
on one tape lor £9,9j. 
. . . and many more. SA6 fo- complete list 
t o : 

Chalk so ft Lowmoor Cottage (YC3I. 
Tonedale, Wellington. 

Somerset TA21 OAL. 082 347 7117 
16/2 

Spectrum 48K special introductory offer, 
free diary system with the Sank Account 
System, written to professional standards, ful 
screen entry, maintains transaction file ol 
Standing Orders, Salary. Cheques, etc.. prints 
statements, why wart for tho Bunk, cassettt 
am! user manual. £5.00. Kim GoukJstone. 4J 
Bo leigh Avenue, Wellington, Surrey. SMf 
7JG. 32/J 

MUSICSOFT 
BBC MICRO 32K A/B 
5 music games of memory and dexterity. 
Multicolour graphics. Fun tot 5 year olds 
yet 'rvstrating tor graduates. Variable 
speet!s and scale levels. Cassette and 
Instructions £3.50 

Cheques to Musicsoft 
12 Fallowfield. Ampthill. Beds. 

16K ZX81 Loads • manuals ASMIC chip for 
m/c programming, C60 wortn of games * 
mags, tape recorder all for £120. Good Easter 
322. 

5/2 
Vic 20 owners. Exciting educat onal programs. 
Suitable for children aged 6-12 years, £5.00 
plus SOp P&P. Sond for details E.C.P. 99 High 
Street, hail Weston. St. Neots. Cambs. 

6/2 

mm 

Printers for £14.95? Yes, only £14.95 for a New 
plain paper pnnter. Cheques/P.O. + £1.25 
P&P to: P. Ralphs, 1 Duxtord Walk, Moston 
M/I09JN. 

34/2 
7X81/16K Games Cassette. Four Programs 
lOnn Armed Bandit. Word Game, Lunar 
Landing, Golf). All on one tape. £4.95 to 
Ushers, 60 Station Road, March, Cambs. 

54/2 
TEXAS T199/4A SOFTWARE on tape, from 
ft.95 Send s a.e. for list. Apex Trading Ltd. 
(YT), 115 Crescent Drive South, Brighton. 
BN26SB 

65/2 
ZX81. 16K Tuition, testing, problems 
(randomised) on Pythagoras Theorm for 
C.S.E./'O' mathematics. Previous knowledge 
unessential. Cassette £4.50. C. Jones, 4 The 
Eyrie, Burton-on-Trent DE15 0DT. 

3/2 

SPECTRUM 
INTRODUCTORY OFFER; Large 
selection of software and add-ons ai 
discount prices including: 
Masterfile £14,25 
The Hobtht £14.20 
Pimame £9.50 
Black Crystal £7.12 
Time Gate/Football Manager/ 
Penetrator £6.60 
Orbiter/Ground Attack/Gulp-
man/Nightflite £5.65 
Escape/30 Tunnet/Maieman £4,70 
Over 75 different programs in stock! 
P&P 50p Free on 3 +tapes. 
Send large S.A E. for complete list 

IVYSOFT. Dept. YC. 
91 CJeeva Drive, Ivybridge. 

Dovon PL21 98S 
Tel: (07564) 4088 

63/2 
ZX8I and Spectrum educational and games 
software sond SAE. B Horsfield 23 Lealholm 
Crescent Middiesrough. 

27/2 
Computer or Daisy Wheel Printer wanted 
urgently, anything considered. BSG, 24 
Southernhay East Exeter 0626 86245S. 

33/2 
VIC-20 Software Cassettes. £3.95 each inc. 
postage. No. 1: Tho Raider, Spacewarp. 
Breakout. No. 2: Skier. Cowboy shoot-out. 
No. 3: Scramble. All for the unexpanded 
VIC-20. uses Hi Ros colour graphics and 
sound. Cheques,'P.O.s. to A. Carter. Ewelme. 
Ewon, Cirencester, Gtos. GL7 6BU. 

38'2 

BAUG SOFTWARE 
Introductory offer ATARI 
7!4% off hardware up to 20% 
off Software. Commodore and 
Drag on. 10% off X87 key-
board £26.00. 
Telephone 0232-621221 for 
details P.O. Box 123, Belfast 
BT10 0DB. 

spectrum software library. Weekly hire Irom 
50p. Try progra mme out before you buy. Send 
stamp for free catalogue to Thomas 
McQueen. 25 Blenheim Gdns; Brixton Hill, 
London. S.W.2. 

50/1 

DRAGON 32 
Five Exciting Games for 

ONLY £5.40 
Hi-res colour and graphics 

Fun for all the family 
BULLS & COWS 
MAZE RUNNER 

HAMURABI 
RATTRAP 

EARTH DEFENCE 
ARGENT SOFTWARE LTD 

Dept YC 
Midcourt House 

25 Lynwood Chase. Bracknell. 
Berk* RG12 2JT 46 2 

DRAGON 32 AND SHARP MZ80K 
SOFTWARE 

Games Packs — £6.50 each. 
Games Pack 1 — Bowling, UFO, Murichcr, 
Micropoly, Mastermind. 
Games Pack 2 — Race-chase, Depth 
Charge, Motor Cross. Glorious 12th, 
Canyon Bomber. 
Games Pack 3 Tank Battle. Reaction 
Time, 8lind Maze. One Man and His Dog, 
Life. 
Game Pack 4 Poker, Pontoon, Roulette. 
Othe-lo, Stock Broker. 
(Sharp onlyl 
Adventure Games 
Devils Triangle - Sail to Bermuda but 
beware ol the Bermuda Trianglel £5.00. 
Earth Rescue Search the Galaxy for a rare 
mineral needed for Earths survival £5.00, 
King of the Valley - Try to control a 
kingcom and its people — £3.00. 
Deset Patrol — Find your way across a 
desert but beware of iis inhibitantsl — 
£4.00 
Educational 
Maths Tutor — A set of programmes 
designed to teach malhs to children from 
3-10 yrs. - £5.00. 
Word Quii — Find the hidden words in a 
jumble of letters - £3.00. 
Send choque/PO or SAE for details to 

Abacus Software 
20 Rhosleigh Ave. 

Sharpies Park 
Bolton BL1 6PP. 

Atom Acorn fully expanded never used game 
cassette. Only £120. Phone 591 6650 after 5. 

2/2 

DRAGOM-32 
AND BBC MODEL B 
747 FUGHT SIMULATOR Svcwrtrfv i**l«te inrtun-wueasn a-wj p'ct* in ĥ fttf Lfel ft mMw nc*y*ng *r«ratn&*a wch h aoprm Vw and TM 32X program UMI 111* OraQon't aiMtmt i h ft M to tha moat realnbc iwnmflc (MO'av yn w^ on a home Thara are laal Jj, »'Hj JO «l*e- .ndicettfi lie* tSagraml. Voo CONM INOTTH. TIHTTNT. * C-FL'>V AKFV.LTR 

HVT>, flap*, dats. >pfrfva, pMr, 
t»i«« thrill tH Ih* rvmnv canegfcna m tiua perfective. Usei pviackt and nw witfi bovr*d 12 page n-arwrf l-<H,de» QptuM le i-an rt-^h or nodcm !endr>g approach and raalart Camne C9 » tPP and VAT Kkidedl 0 A C C no 23 WavaHey Ad . Mtn«er. Go. Minchaalar WN2 38N. 
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CLASSIFIED 
ORDER FORM 

Classified Rotes 
Linage: 30p per word IMin IS words) — 
prepayable 
Linage advertisers should complete the form 
providedm BLOCK CAPITALS. Phone number 
counts as 2 words Name and address to be 
paid tor it used m advertisement Bo* Number 
it required is C3 OO extra 
Display - rotes per see (Min 2*oc) 
One Insertion £7.00 
Three insertions £6.70 
Six Insertions £6.50 
Twelve Insertions £6 00 
Display advertisers should provide separate 
copy and preferably reserve space try phone 
101-661 303 II 
Method ot Payment 
Cheques etc, should bo mode payable 
lo IPC Business Press Limited and 
crossed Co" I enclose herewith 
cheque.'PO lor 

Please debit my AceesWiso Barcloy 
Card/Amencan Expiess'Diners Club Inf 
i os Below 

Please insert the following advertisement in Your Computer Classified Section 

1 
LINAGE LINAGE 

£4.50 
£6.00 
£7.50 
£9.00 
£10.50 
£12.00 
£13.50 

1 £15.00 
No. of insertions required Q J Box No. required YES/NO 
NAME (Please include initials). 

ADDRESS 

SIGNATURE 

>OSt tO: 
Cut Out the order form and <eturn 
together with your remittance to: 
Classified Department, Your Computer, 
Room H211, Quadrant House, The 
Quadrant, Sutton, Surrey SM2 5AS. 
(011 661 3031 

Payment by credit card please state address card is registered 
Daytimetel.no 

THIS FORM SHOULD BE RETURNED BY FEB. 28 FOR APRIL ISSUE PUBLICATION 

WM H • 1 1 WM MI WM • 
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16K RAM PACK FOR THE 
JUPITER ACE 
THE NEW'PACER* 

FROM STONECHIP! 
f A O E E 
I6K EXPANDABLE RAM 

STONECHIP SLECTROJfKS 

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. I A M L W 
Write now for quick delivery by mail. w l f | y 
Remember: For more power from faster FORTH... you need a PACER! — — ^ 

. [ £ 2 9 . 5 5 
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%) 

Name: 

Address: 

STONECHIP 
ELECTRONICS 

"More ways to make more of your computer" 
Delivery approx 14 days 
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DRAGON OWNERS . . . 
HAVE WE GOT A GAME FOR YOUR 

WINTERSOFT PRESENT 5 GREAT CASSETTES TO TEST OUR METTLE 
AGAINST THE DEADLIEST ADVERSARIES, KEEP YOU GUESSING, 

AND STRETCH YOUR CREATIVITY TO THE LIMITS. 
WIMTtASQfT 

in. 

U % 

THE RING OF DARKNESS 
"he first fully hi res graphic adventure game for 
the Oregon 32. 3e you warrior, wizard, or thief 
you travel tho enchanted land, Hade with fools 
and kings alike, dare the depths o! vast, monster 
•iltird 3D dungeons <md face, ut lost, the secret 
quest. If you strvivc. It includes o save game 
facility lit could take you weeks to play). 

£10.00 

ORAGON TREK 
An advanced Star Tick game in hi res colour. 
Mixed text and graphics, moving Klingons, 5 Skill 
levels, onboard computer and lag time 
interaction will have you tapping Klingors nil 
stsrdaiu 2477. f6.99 

fc -J 
P E P P E R S G A M E P A C K 

6 GREAT G A M E S ON ONE CASSETTE 

NAD THE NECROMANCER 
Nad has stolen your book of spells. Track h im th rough the 
catacombs and use cunn ing to t rap h im, but w a t c h out for 
serpents, trolls, ghosts, etc. 

MUSHROOM MUNCHER 
Stem the epedemic of blue mushrooms and f ly ing pods. Look 
ou t for the m u n c h monster . 6 skill levels. 

CHESSBOARD TRACKER 
Use cunn ing and strategy to trap the computer contro l led 
runner, but beware deadly b lockouts many skill levels. 

CHAMELEON RUN 
The canyon wal ls are c losing in, can you fly the shutt le to level 
10. 5 skills. 

MASTER BRAIN 
You' l l need all your w i ts to crack the compute r ' s code. 3 levels 
of d i f f i cu l ty . 

PEPPER'S BREAKOUT 
Knock the br icks f rom the wal l . Operates by joyst ick or 
keyboard. 7 Skil l levels. 

TERRIFIC V A L U E A L L SIX J U S T £7.95 
ARTIST'S DESIGNER 
Produce intricate designs in hi-tes graphics and save them on cassette. Full list of 
features include joystick or keyboard control, circles, paint, shape replication and 
text merge labeli ng. Ideal for education, diagrams, home video captions £6.99 

THE MINSTREL 
A graphic music sheet on the screen allows you to compose masterpieces, 3nd save 
them on cassette. Educationalandentertainuig. £5.99 

Available from selected dealers or send cheques/POs made payable to: 
S.W. WINTER & CO. LTD. 

101 Westminster Bridge Rd, London SE1. Tel: 01-928 5945 01-633 9611 
We have Dragon 32's in stock NOW £173.00 + VAT 

ADVERTISEMENT INDEX 

Active Software 
AF Software 
AGF Hardware 
Abacus Electronics 
Acornsoft 
Acs Software 
Amba 
Amersham Software 
Anirog 
Af tic Computer 
Audio Computing 
Auto Ram 
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B 
Bibi Magnetics 
Basic Care 
Bee Bug 
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Bridge Sof tware 
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C 
CJE Micro 
CP Software 
Clares of Winsford 
Calpac Software 
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Cambridge Research 
Campbell Systems 
Carnel Software 
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DJL Software 
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E M Gear Engineering 144 SW Winter 170 
Educare 110 Malva Ltd 154 Salamander 141 
Eltec Computer 105 Maplin Electronics Supplied 12,13,147 Severn Software 104 
Epson 130 Melbourne House 34,56 Shards Software 79 

Memotech 8,9 Silca Shop 7 
F Micro Afds 19 Simon Hessel 164 
Foil Kade 146 Micro Game Simulation 82 Simon Software 160 
Fuller Micro 35 Micro Mania 82 Sinclair Research 117, 118, 119,120 

Micro Ware Leicester 94 Sir Computers 147 
G Midland Computer Fair 158 Softex 155 
GCC Electronics 144 Movie Drome 95 Software Farm 108, 141, 164 
Gemini Marketing 162, 163 MST 79 Software For All 5 
Gemini Software 160 Micro Management 42.43 Software Library 146 
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Software Supermarket 80 

N Stone Chip 4. 83. 169 
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Harris Lockyer 140 New Generation 157 Sunshine Publishing 58 
Hewson Consultants 10, 11 Next Computes 154 Superior Software 106 
Hisoft 138 North wish Inside Front Cover Swanley Electronics 132 
Huntet Electronics 157 
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H & H Software 143 O T 
Oakteaf 140 Timedata 142 

1 Oric Products 46. 47 Transform 114 
Imagine 150, 151, 152, 153, Back Cover Oxford Publishing 95 Trojan Computers 159 
UK Software 161 Oz Software 157 Twickenham Computer Centre 146 
Impact Software 132 
Intertext 158 P V 
Interceptor 108 Pase Computers 114 Vic Polyphonic 82 
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JRS Software 104 Pro Software 125 Visionstore 18 
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95 
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K 
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THE INTEGRAL EXPANSION 
SYSTEM FOR VIC 20 

THE 
SRC 16 
The first 
cartridge 
consider for 
VIC 20 

• It's a direct replacement for the Commodore 16K RAM cartridge but it's no ordinary cartridge 
• It has space for the 40 column ROM or a programmer's tooikit ROM 
• It has space for a cartridge slot, accepting any Commodore cartridge 
• It has space for an extra 16K bytes of RAM, making a total of 37JK {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 
*l It's designed, manufactured and fully guaranteed for 6 months by: 

SOLIDISK TECHNOLOGY LIMITED 
C O M P U T E R S P E R I P H E R A L S M I C R O P R O C E S S O R D E D I C A T E D S Y S T E M S 
Telr (0702) 618144 *13081 Trade Name: AUDIO COMPUTERS 

87 Bournemouth Park Road Southend on-Sm Ettex SS2 5JJ England 

IF YOU'VE ALREADY GOT A SINCLAIR RAM PACK, 
ALL IS NOT LOST! 
The Fix-A-Ram offer is for you. 

STOP THE RAMPACK 
WOBBLING 

„«£0.50 
(KM p*rk»g 

Program 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 
fig. 2). 
RESULT: a perfect match and stability. 

IF YOU'RE LOOKING FOR A 16K RAM PACK, 

Fig. 1 

The 
Special 
Ram pack 
is for you! 

• 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. 

T H E M O S T PRACTICAL 

S Y S T E M FROM: 

ONLY. 




