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ORBITER

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

-

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

{ MUNCHER

Fruiteatingmonsterbeatingmazemunching
creaturecrunchingghostchasingfastamazing
Muncher! Fast machine code, maze, race
and chase game.

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

ZX 81 Compiler [El £S89 Orbiter @] £5:95
Muncher (ZX 81) [E]S£4:G5 Ground Attack [EEES 95
Asteroids 0] £4.95 Starship Enterprise [BIEES S5
Invaders [] £3.85 Muncher BN ES 85
Alien—dr‘opout U £3.95 GENEROUS DEALER
S [ 2d. 29 DISCOUNTS AVAILABLE
Graphic Golf [] £3.85 s
Send to:
Super Wumpus ESES 95
G Pack 1 £3 95 SILVERSOFT
amesEac e 20 Orange Street, London WC2
Please send me as indicated. | enclose acheque/PO for £
NAME ADDRESS =

PROGRAMMERS. Tired of working for nothing, send your programs to SILVERSCFT for a speedy reply.
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EDITORIAL

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

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

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

But business computing also exerts a strong pull on the home market. As computer
literacy grows, home users want more than just games. They want the option of turning
their micros 1o serious applications such as word processing. That means they must be
given real keyboards and mass storage. It is to that demand that manufacturers are just
beginning to respond, as we show in this issue. Discs are moving down in price to within
the reach of the home micro, and home machines like the Lynx are moving up to take
advantage of features such as CP/M, which mean you will be able to run business software
at home — or even use the same machine in both environments. If this trend continues, a
new market will open for portables which are as entertaining as they are useful. Built-in
mass storage might then be less important if a Modem could be incorporated to access
outside databases.

Assistant Editor
MEIRION JONES

Staff Writer

SIMON BEESLEY
Sub-editor

PAUL BOND
Editorial Secretary
LYNN COWLING
Editorial: 01-661 3144

Advertisement Manager
PHILIP KIRBY 01-661 3127
Advertisement Executives
BILL ARDLEY 01-661 8484
PETER RICE 01-661 8441

Midlands Office
KEITH SALT 021-356 4838

Northern Office

RON SOUTHALL 061-872 8861
Advertisement Secretary
JEANETTE MACKRELL

Classified

GILLIAN JOHNSON 01-661 3036
Publishing Director

CHRIS HIPWELL

Your Computer, Quadrant House, The
Quadrant, Sutton, Surrey SM2 5AS.
Subscriptions: U.K. £8 for 12 issues.
© IPC Business Press Ltd 1983

Typesatting by In-Step Ltd, London EC1
Printed by Riverside Press Ltd, Whitstable, Kent.

Editor A B C

TOBY WOLPE

CRCU A TONE

Published by IPC Electrical-Electronsc Press Ltd, Quadrant
House, The Quadrant, Sutton, Surrey SM2 6AS. Tel: 01-661
+3500 Telox/grams: 892084 BIPRESG. ISSN (0263-0885

It is no coincidence that both Acorn and Sinclair Research plan to release portable micros

later this year.




48K SPECTRUM

Ship of the Line

48K version features the chance to send out boarding parties, to bulid up
pnze money, to take intelligence tests and (o bribe your way up the
admiralty ladder! This greatly extended version of Ship of the Line really
makes the most of your extra memory. £6.50

16K ZX81
48K SPECTRUM Bargain Bytes Cassette One
“Shaken Deep Sea Adventure * Bank Account * Underground Adventure *

Depthcharge * Hangman * Loan Calculator * Codebreaker * Foreign

But Not Currency Caiculator. A genuine bargain|

Stlrr’ed" Eight interesting programs for just £5.00

A James Bond 007 Adventure

You are secret agent James Bond, No. 007, 16K ZXB1
with a licence to kill. Your task is to locate and Bargaln Bytes Cassette Two
disarm a nuclear warhead which has been 2 - g E g
kidnapped by the mysterious Dr. Death. You try to Stock Market Game * Seafaring Adventure * Jackpot * OXO * Financial
follow his trail across the continents to his secret Model * Ski Run * General Knowledge Quiz * Copycat
island where he is holding the missile. But he has some Too many programs to desribe for only £5.00
surprises in store for youl Ideal as a ZX81 Staner Pack|
Even with your range of death defying gadgets you may not
manage to escape from the maze of his underground hideout -
o if you can find it lrrlat sl Sos 48K SPECTRUM
nyway, watch out for his henchmen, the steel fisted giant ‘PAWS,
and the éeadly midget TIC TAC'. If you finally manage 190 get through Ml.llti Fllnctlon Cash Corltrollel'
the of screen three dimensional maze, locate the control room, disarm the If you want to make your machine work for you, this is an ideal
warhead, and think you deserve a drink, then rush back home for a Vodka program. ..
Martini — "SHAKEN BUT NOT STIRRED" Cash Controller has four basic functions; it keeps your Bank Account in
Can you resist being 0077  £6.50 order, it looks after your Home Budgeting, it calculates loan interest
and repayments, and finally it checks your mortgage for you. In
16K SPECTRUM & 48K SPECTRUM addition, it only lets you into the program gy means of your own secret
assword which you personally choose. Once ‘ve allocated
Evereﬂ Ascent FL'iut:!«‘_:;t.-t headings.yany transacti%ns you put thrgt?;h the Bank
Stake your claim to the Top of the World in this gripping vertical adventure Account will 2utomatically be taken into.account on your
in which you aim to conquer the 29, 141" summit of the world’s highest budgets. Be.
peak Using a Sinclair printer, hard copy statements can be
Struggle from base camp to base camp in defiance of all the obstacles produced running from any date to any date; much
which man and nature can throw at youl Sunvive intense cold as you more versatile than your reqular bank statement! This
watch out for avalanches, thin ice and, of course, abominable snowmen| program has been carefully crash-proofed to
Cope with wayward Sherpas and cross bottomless crevasses but prevent a minor error from scrambling the existing
remember to watch your oxygen supplyl A game of skill, cunning. bravery data, and comes with clear on-screen
and daring for those with a head for heights! instructions plus full printed notes to help you 'l
For the 16K Spectrum we have divided this game into exciting parts to give on your way. Finally, it holds up to 200 bank i
you an adventure as complex and varied as the 48K version . transactions and fills up most of the
For the 16K or 48K Spectrum only £6.50, memory of your 48K Spectrum. £10.00
48K SPECTRUM ya
\
Transylvanian Tower :Qi; & Deiiaich Within 48 Holss
A spine-chilling adventure with spectacular 3-D graphics ’7"* Guaranteed.

Can you nd the world of Count Dracula before he
Introduces you to the dark world of the living dead? Horror
film aadicts will know most of the moves, but we've also
added a few of our ownl Can you discover the mystery of
the turret and escape with its treasures?

Enter via the dungeons and work your way up to the ter-
rifying top! Find objects to help you whilst exploring the
500 rooms — all in exciting 3-D detail - but watch out for the
bats

Give your Spectrumn a bite of the action nowl
Includes full save routine for use during the daylight e
hoursi £6.50 -

16K SPECTRUM

Ship of the Line

An Adventurous Management Game

Command a | 7th Century salling ship. .. wan victories for Britain
juggie your supplies, manpower and ammunition . .

fearlessly battle your way up the ranks . , . and finally achieve
promotion to First Sea Lord, but beware . . . it won't be easyl
Encounter and engage enemy fieets . . . sunvive sunstroke,
fever and famine . .. endure fire, foq and thirst. . . then
when you think you've done well . . . rush back to Pon
for promotion! With full colour. ship graphics and
sound £4.95

All tapes despatched by
First Class Post.
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Post today, phone, or call at our shop

Post to Computers for All (Y), 72 North Street, Romford,
Essex. Telephone: (0708) 752862

Please rush me the following equipment

ORIC 48K @ £169.95 (inc VAT) MPF | @ £270.00 (inc VAT)

BBC MICRO (B) @ £399.00 (inc VAT) ATARI 400 @ £199.95 (inc VAT)

DRAGON32 @ £199.50 (inc VAT) ATARI 800 @ £399 95 (inc VAT)
Please add Post and Packing @ £3 .00

There’s a computer to suit you
at Computers for All!
A full range of the world’s finest micros plus the

best advice and tremendous value for money! DRAGON CARTRIDGES DRAGON CASSETTES i
t AR mpendium of s ©79¢
New Year, so why not a new computer? Choose Cos Abadk y 4l b b b il L0 e

Meteoroids £1995 ea Quest @£795 e0
Cosmic Invoders @%1995e0 Madness & the Minatour @ £7.95 e
Cove Hunter @£1995¢e0 Computavoice @£79560
Tube Frenzy @£1995¢a Grophic Animator @ £795 €0
Starship Chameleon @ £1995ea Mozerace @£795 a0
Personal Finance @£1995 e0

from the Atari range, Dragon, Oric, MPF II, BBC
Micro, Commodore.

But be sure it's from Computers for All — the
shop where people matter.

Call now, write or phone.

1983 will definitely be the Yeor of the computer.
Make sure you start it right.

INSTANT CREDIT AVAILABLE FOR
CALLERS WITH CHEQUE OR CREDIT

St COMPUTERS

ADDRESS

'_——_
=
>
=
m

Ienctbsec'neqwf'ﬁ'o joinevolueois mide m
poyable fo COMPUTERS FOR ALL Please bill my Access/
Barcloycard/Visa/Mastercharge/AmexNo

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

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

Credit quotations on request.

THE NEW COMMODORE 64

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

(AF56L) Only £339.00

DRAGON 32

[ 5= onac

The amazing new British com-

THE AMAZING ATARI COMPUTERS

4 Consoles Available:

Atari 400 with 16K RAM (AF36P)
£249.95

Atari 400 with 48K RAM (AF37S)
£319.00

Atari B00 with 16K RAM (AF02C)
£399.00

Atari 800 with 48K RAM (AF55K)
£440.00
* All above with BASIC & handbooks

Other hardware

T ATARI

Cassette Recorder

(AF28F)

£50.00

Disk Drive

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

|

Thermal Printer

(AFO6G) £299.95

(AFO4E) £265.00

THE FINEST SELECTION OF ATARI SOFTWARE

Epson MXBOT Mk I“ |AF389| £39995 '.“ /}jf}}}""fl!l!uHsllFIalwHl bI‘IIH.III\IHIHI\I!'I\\“\\:{\I\
Epson MXBOF/T Mk IlI (AF40T) £447.35 /

Printer Interface for 400 (AF41U) £59.95

Printer Interface for BOO (AF42V) £59.95 X ama

Interface Module (AF29G) £135.00

Versawriter (AF43W) £199.95 =
16K RAM Module (AFOBJ) £55.00

48K RAM Module for 400 (AF44X) £125.35

48K Upgrade for 400 {AF45Y) £75.00 =i
Floppy Disk (YX87U) £250

Le Stick (AC45Y) £24.95

Joystick Controllers (Pair) (AC37S) £13.95 —— e

Paddle Controllers (Pair) (AC30H) £13.95
For full details ask for our hardware leaflet (XH54J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB

An independent users group. Four issues of the club magazine for only £3.001 Address your subscription o Ron

issu@ 1 of the club magazine featured a tutorial on character sat redefinition and contained a collection of demonsiration and
games programs and lots more. Issue 2 featured a tutonial on player/ nussile graphics, an article about graphics on computers, a
selection of members contributions to the program library and much more

Tench Yoursel! Programs Page Fips 16 ﬂJ S 118 v At R ige B0 !.1 e Of Ra (Pan 3 495
e B g Poyr Ficg 10-34K g s Of Ryr 1 £1695
My Lty \."~ 1C-18K.8 1 Ay a9
a~it Sounds & A D 24x 1 494
e chy Tat 3 3% . 1C- 244 02 f s
ky ¥ - 320 > C-24K no’-u [ 5
-y d JAK . BODAE (149
nties & Busmess Progeams St Tred 315 C-24K .HOON
) Progs ama Wi 10-22C-YLION 11095 Star Trek 3 6 i ) 245 . 80066
Kols 1 12 Progeams » » 1CEID 4R .. Y0 4 vV (9% 08 1wk rumblg & Chomg - 'C .- 32K (224 24K GO0
Kds 2|3 Progrems 10325 - BO99 (0D 55 Croan Crymbile & Chormg - 10 .-32X BQS4F (22 4% Ancar Towr 1C - 24X . BQORS
Kedy 2 13 Progreems — ) Misson Asterced 10-40x-8081Y £17 18 1C . 24% . 8009%
- Wieard 1 & The Princess 10-40<-8Q25C £21.78 1C- 24K -BO10L
Laarn Programming vises & The Goloen Fieecs C-24X.-8011M
wiation To Proge ammang | 20-40K-BOF2A F20 64 5 1 e 10 -40% n;wu £3
nwtaton 1o Prograer W2 Zom | 10-37%-8Q34C £2995 Denlt: e 032X -BO96E
'] Persona F nancal Managemem Lotk 10.-2%-BO9%D 28 9% 10 48< -800806
[ Ah Babwe & Thieves 10 - 33 -BQ78K £27 95 1 O -BQ63T [2 ‘.
A0 Igage & Loan Analyam -1 i (Part 1) -1C- X< -BO8SG (28 95 104K -8007F
Bob's Bunmeis (e pahai (Part 1] -10-J2x-BOBBY (28 95 [ 16 Y5
Bob & Bun-raes Upper Reaches OF Apeha (Pan 2 g C 8% ¥ 58X
1C-32%-8Q87TU 1498 Soace Shuttie Module 1 10 - 125 -BGESY £16
Adventure Gamaes ot Geacnes OF Apaha (Part 2
S i 1 Emvpee 1C-32K-BO140 14 95 10-225-BQ88Y £14 95 Arcade Gavas
= RAeto Al R i K-802) £22 45 wye OF Ry (Pan ) 1C.32x.BOBSNWY 14 9% Star Rawders 1E-BX -YCGBEW {2995
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(Subject to approval
which can take up 10 48
hours) (APR = 0%)

Il
-

ATARI SOFTWARE continued

Adteroids 1E-8K-YG Blackjack 3 94
1E-8K-YGT0M\ Hargman £9 9%
1E-BX-YGGAU . 114 05
10 16K
VE -Bx a
V<8 fickory Dickory O
[ 1F-8K .8 Bas Bs 185
Pattvh noer 1D-32x% s Nemiah Mo
Croaslue 1C. 18K :
Nigind Europesn .
£19 95
Video | {24 50
Thresholg ) A
Deiyxe invagers
Gatacic Chaie Music Programs
- Mus ompover 168X . YGABC (35 9%
Race In Movie Themes 1C-BK-BO34M  £9 94
Aace In [ {
Space Chee 1C-16K-BGE2V £10 98 Computer Lenguages
Space Clase 10-24K -BC4 €13 9% As bier
Centpode 1E-18K-8O70M (2095 Assn faq
Angle Wormy Y £10 9% Macic Assemble
Lunar Langes W] 3% Hatwe Ar
Lunar Lander 10 14 85 Bas:c Ar & Dperanng

Available

Jumbo Jet Lander
Submar mie Commands

Avalable
Rasterblsater J2K-BG3

Shoating Gallery

sn

1E & 2
1£
10-24K -YL29C [

Ay 10 48 .- 8GE2S

otng Galtery

ing Arcade

o1ing Al cade Inter-Liup . 65 1D 482 .8 {87 X
Super Breakoul
Utilitsos
dodge Racer Progeamming Asds Package )
16X

Matche scer

¥
Matct 10- 18X - BGI2K (2395 1C-BX
Mouskatrack 10-325-BQ77J £22 95 1D-BX
Jawbroaker 1IC-18K-BG17T [2064 10-40K
Jawbeeoker 10 25 -B0 20 64 1C-A0K h'“_‘-, 2
Ghosl Hunie: 1 EX-BOGSU F18 9% 10-40x -8028F £29
1E-DK-BO7IN £2095
Hat] Highw iy 1C-1OK-BG1 £24 9% lu-:--v-.?-m._w B
at1 Haghwary 1D-18K-8G1 2495 £-DOS
21 80 Dish Marsges

Chucher

Chicher Disk Dete

Tumbile Bugs : As
Bug Artach wle
Bug Arrack The Nest Step

Canyon Climber
C Books
Master Mamos

De Re Atsr

« Clarmiees
Mo untser

Haunted Ml

ool

Opecatic

B Ha

Haunted M
Tuime Rorr
Time Bor
Tank Trap

Tark Trap

Thundes Island

Home Game Programs

Saam 1C-18/24% £17.84

Haskotnall €8x (24 50

Cyvoher Bowi 1WC-18X-80200 £20 &

Sunday Goit 1C-16K-8Q13 f1095

Darts 1IC-18X-BOA2Y ( Analog The Maga Atar

Tournament & 8 848 Peol -1C- 16K -BO4ESY [ 6 msuetl Annusl Subscription -GG248 300
OO i I 1C+) 048X [

_:?'f ::r* & Billipras ‘f lfi :;L: 8 ¢ Send spe now for aur new sottware leafiet with
wachet c 3478 {

S »

Rwcoc 10-32K -BGAB datmis of all the sbove programs

Computer Chess VE-8K-YGES Order As XHE2G — lssue 3

Fagt Gammon 1C-Bx-¥L33 Key. C = Cassatre D = (

Gomaok 1680180 2C 2 7 Cassonas ot Yo

Gomou MEMOry ¢ qu ement

Hewors, — s

Reversi Note: Order codes shown in brackets
;""’" e o Prices correct at time of going to press

Pokes ©

Pk (Errors excluded)

AFSTE) £16999

Af 480 £44 95

AF490) £23000

AFSCE! (398 00

AFS1F) (2995

AFS2C {44 95 Education (CSE A GCE © Leve! Revao.
AFSIM] (741 Arl cavsetin Daved and reguire ot ean! BK arpants

P acxdles

Programmng Al Cartrsdges
Supet Exganded IX RAM ang Hi res

e
7 aph<s ACEL) (34905 (099
Proge yoror Ad Addional come a (99
’ Koy programming e ACSSK) (3468 (9 99

yor ACSHL) (3405

Software (all 3K unless stated)

Stuedtoreg 1« vear olds
Invroduction 10 BASIC Cassettes
Part 1 ACSIM) £149% Home Programs
Part 2 ACSAN f14 88 e 440110 Dated dnd reguew 3 least BX expansion
Ty
Geme Programa 3 BC1 1M (999
Avengat Caete e Kr o Owan 10 OCI1IN (999
Cartr ige Junee 10 8C1» {999
Cartrioge Koow Your Own Personainy B8C140 (999
ters Cartruige The Rebent Carner Family Meny Plgrner

(590
{993

W3 addnone! Gener 3! Knowledyge
8C22Y (280
8C23A {280

248 {250
BCISC 25

W aoditons! Specaalal Knowledge

£2 50

£250

£250

250

Rel
» Relegrence

Sumpdcaic D (* 16K}

NAPLIN

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 552911/564155.
Demonstrations at our shops NOW. See the computers in action at
169-161 King St., Hommersmith W6. Tel: 01-748 0926

284 London Road, Westcliff-on-Ses, Essex. Tel: (0702) 5564000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 366 7292.
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South London’s Largest

MicroComputer Ehe
Centre P 'h . ( f
‘ \“ : . A \
VA ™ T
: AMAZING ORIC-

Colour Compute

* 40 Columns X 28 rows.
e T\ ¥ Microsoft Basic Language.
SEEEERIgsEIEse~ 1 ) * 8 Foreground
203E + 8 Background Colours. &
* Built-in Sound Synthesisef
* High Res Graphics.
* Teletext-Prestel

A

Compatible. _
16K Microsoft Basic Phonel}
Comein 32KMicrosoftBasic £139.95

for a Demonstration. 48K Microsoft Basic & Forth £169.95

' — Limited Stocks Available.
D RAGON 3 2 K New Software coming in all the time.

New Vic Software New Atari Software

Krazy Kong! Shamus C/ID £21.8(
Dodge Kong's barrells as you climb the stairs. Preppie C/ID £19.95
STDVIC. Joysticks. £6.99 Beta Fighter C £18.50
Exterminator! Mouskattack D £31.50
Blast the centipede while dodging the spider Hazard Run C £21.50
amongst the toadstools. Fast action. Jumbo Jet Pilot Rom £35.95
STD VIC. Joysticks. £6.99 Golden Gloves C £20.50
Anti-splatter-matter! Pacific Coast Highway C/ID £21.80
Make space invaders look like childs play, superb Canyon Climber CID £21.80
graphics. STD VIC. Joysticks. £6.99 Choplifter D £25.50
Vikman My First Alphabet D £29.95
Choose one to three ghosts. Rasterblaster D £22.95
STD VIC. Joysticks £6.99 Submarine Commander Rom £35.95
Escape(Labyrinth) £6.99 Slime CID £21.80 |
Dodge Cars £6.99 Rearguard CID £1550
Bomber £6.99 Micropainter D £25.50
Invasion £6.99 Shooting Arcade CID £21.80
Raceway £6.99 Protector D £21.80
AlienPanick £6.99 Nautilus CiD £21.80
Quirck £6.99 Chicken CID £21.80
Target £6.99 Frogger CID £31.50
Search £6.99 Crush, Crumble, Chomp CID £2295
New EMI Cartridges Temple of Apshai C/D £30.95
RiverRescue £24.95 EMI Darts C £19.95
Music Composer £24.95 EMI Soccer Rom £29.95
Send for VIC price list. All Prices Inc. VAT.
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COMMODO

—_

RE 64

€=

64k
£345.00
Vic 20 5k £137.95 21k £185.95

*includes 5 Free programmes.
Vic Cassette £44.00 Vic Disk Drive New
Vic Printer £229.00 Low Price £299.95
16KRAMPack £49.95

% Commodore 64

64K Colour Computer
in stock now £345
- ‘{Z,f

"YW Mmain Commodore

or: New 500 seri_es
Dealer f New 700 series

Business Computers.

keyboard £29.9%
16KRAM £29.95 Printer

All Prices inc. VAT.

VISION STORE

ATARI 400

IR

CPREEeERRe®

Y [ [

MM EPEEDSEAEE

3 Eden Walk Precinct,

Kingston-on-Thames, Surrey.
Tel: 01-546 8974

32K £249.95

l 16K £199.95 ” |

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

Atari800 16K inc. Basic £399.00
Atari80048K £469.95
Atari410Cassette £49.00
Atari810Disk Drive £299.00
Atari822 Printer £199.95

Plus Daisy Wheel and Dot Matrix
A a4l . pPrinters for the Atari range.
Fz Atari 400

= Typewriter keyboard.

&\ Direct easy replacement
for standard keyboard
£78.95

EMI Submarine omman
’EMI qubo-Jet Lander.
ncredible Games for Atari

mmes
frware progra

s in stock. We carry p_rofggéy
?rlwvg?nhllidest range with contin
demonstrations.

Access/ | & P
Barclaycard f— e T

i { - ‘w /

m .// t & N

g —— Nl AL
Vd . G ;f.)' “;’
ey} & | oW et

Instant Credit
Available
subject to status
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micro to work . .

DATABASE The Program that everyone
needs. Facilities include sor, search, list,
delete, change, totals, save file, line print if
required, etc. etc. Can be used in place of
any card index application. £19.95

STOCK CONTROL All the necessary for
‘ s | keeping a control of stock. Routines Include
|1 stock set up, user reference no., minimum
‘|1 || stock level, financial summary, line print
records, quick stock summary, add stock, delete/
change record and more. £19.95
%1 MAILING LIST A superb dedicated
e database o allow for manipulation of
names & addresses & other data, with
selective printing to line printer. Features
include the facility to find a name or detail when only
part of that detail is known. Will print labels in a variety
of user-specified formats. £19.95

s INVOICES AND STATEMENTS Ideal for the
"= 4" small business. A complete suite of

\ ‘ . programs fogether with generated

.| customer file for producing crisp and
efficient business invoices and monthly statements on
your line printer. All calculations including VAT
automatic and provision for your own messages on
the form produced. *Not Spectrum £19.95

For Functional Software

Dealer Enquiries Welcome

LET YOUR MICRO
TAKE OFF WITH

Gemini who are experts in practical
software. So mail fus :he coupon — and put your
. fast.

Tick the box for
Please supply

USING GEMINI |
FUNCTIONAL CASSETTE ']
SOFTWARE FOR JUST £1995 =

Here’s the software to run your budgeting, your
business, your stamp collection,
your car cosis . . . even fo plan
your next meal and help you
choose a wife. Tested
programs that come with
all the documentation
back-up you need from

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

Daily Journal = Credit Sales ® Cash Sales »
Ctedﬂ 'Purchases e Purchases — other ¢ Sales Ledger ¢
Purchase Ledger ® Bank Account e Year to Date
Summary

A fully interactive program suitable for all businesses.
Files can be saved and loaded and totais from one
file camled forward to another on cussetie. Farticuiarly
useful from a cash flow point of view, with an

immediate accessibility to totals for debtors and ,
creditors. Bank totally supported with entries for :
balance. £19.95 i
HOME ACCOUNTS Runs a complete home
ﬁ necessary for keeping a track of regular
and other expenses, bank account,
ever managed without it. £19.95
Gemini Marketing Limited.
9, Saiterton Road Exmouth, Devon. et
Tolophono orders welcome. sosml ST

cheque numbers, credits and, of course, running l
finance package for you with every facility

mortgage, H.P. etc. etc. etc! You'll wonder how you

Functional Software Specialists

Please quote Access/Diners

ZX8116K — Database avail '
including FREE Decision Makei Programme

Database £19.95
Stock Control £19.95
Mailing List £19.95
Invoices and Statements
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Tonight On Your Micro

CAN YOU SUR
PENETRATORIs the most amazing and
sophisticated arcade game yet devised for
the 48K Spectrum. Features include training
mode, unique customizing, superior
graptiics, excelient sound and more!

Cassette £6.95.

GREAT
CAMES!

CONVERT YOURVICINTOAN 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 $5.95.

RESCUEA VIC Pm SS

A multi-part adventure for the standard VIC 20!
All you have to dois find the castle, defeat
the dragon, find your way through the
labyrinth, kill the wizard and rescue the
Frincess. And thiat's not haif of iti THE WiZARDG
& THE PRINCESS cassetteonly £5.95.

THE HOBBIT ISHERE! ¥

Experience the fantasy of J. R. Tolkien's
“HOBBIT” on your 48K Spectrum. Danger,
adventure and excitementare allpartofitin
words and grthlcs butitis you who must

solve the problems. Special features never
seen before. THE HOBBIT is the program
everyone is talking about £14.95.

) Orders to: 131 Trafalgar Road, Correspondence to: Glebe Cottage, Tradeenquiries W
5 MELBOURNE HOUSE PUBLISHERS  Qrdersto.131Trafaigar e s Tradeenquiries B
@ . Pleasesendme your freecatalogue. Leighton Buzzard, BEDS LU7 TNA n
Ploaso sendme:
4 ZX81 Cassettes 48K SPECTRUM B
] SPICTI!!JM Machine La ua%e Made sunpn 16K SPECTRUM [ penetrator £695 m
B undmt Your Spectrum £7.95 _fortheZXeo Over The SpectrumMo.1  £595 [/ The Hobbit £1495 o
B Ine Language - Not Only 30 Programs T OverTheSpectrumMNo.2 £595 STANDARD VIC 20
ForThoAbwlute Inner £6.95 Understanding Your Over TheSpectrumNo.3  £595 1 ¢595 W
] VICInnovative Cassette 5.95
B () OverThe Spectrum SN0 - (SR N0 - Programs from Spectrum © ViCinnovativeCassette2 £5.95 W
E VIC20 U mm Sinciair Basic MachinelanguageBook  £5.95 [ viCinnovativeCassette3 £595 W
B [ VICInnovative Computing £6.95 Basic Course cassettes ! ‘T"rf.%g‘:: uplﬁ‘t‘w ol Eggz I
® DRAGON Complete Sinclalr ZX81 Rom : -
|m | Enter The Dragon £5.95 Disassembly PartA &8 All prices Include VAT where applicable
B ) melbourne House cassette software Is unconditionally guaranteed against matfunction. (- - &
: Access orders can be telephoned through on our 24-hour ansafone (01) 8587397, Please add 80p for post and pack £ -80 L]
@ !enclose my cheque/money order for £ m TOTAL £ :
B Piease debit my Access card No. — Expiry date B
: signature Name :
Address —_ == == =
il o
] Postcode
SN NN NN NSNS SN NSNS NN NN NN EEEN NS SN EEEEEEEEEEEEER
e ]
R

MELBOURNE HOUSE PUBLISHERS

di
<



ATTENTION
DRAGON

OWNERS ~

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

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

£10.00

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

£6.99

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

£5.99

THE MINSTREL

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

£5.99

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

£5.99 each volume

Prices include P&P.

Make cheques/PQOs payable to We supply
S.W. WINTER & CO. LTD. all your
101 Westminster Bridge Road. Dragon

London SE1 needs
Telephone: 01-928 5945 or 01-633 9611 .

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

“WINGED AVENGER"

Fast and furious. SPECTRUM version has SOUND and USER GRAPHICS. 7 LEVELS, 3
WAVES, MOTHER SHIP, HIGH SCORE, RE-FUELING, RAPID FIRE, SMART BOMBS
and LASER SHIELD. PCW “ONE OF THE BEST SINCLAIR GAMES YET™. Only £4.50
all SPECTURM + 16K ZX81

“SPECTRUM SCRAMBLE"

{CONDITION RED), MORE M/CODE ARCADE ACTION NO LESS than 8
DIRECTIONAL KEYS for a SMOOTH MOVE. Full ARCADE features including,
LASERS, BOMBS, INSTANT RESPONSE, CONTINUOUS SCORING ROCKETS,
SOUND, FUEL DUMPS, RED METEORS, DEFENDER CRAFT and HIGH SCORE.
Beware CONDITION RED. With this one you MOVE, FIRE and BOMB AT THE SAME
TIME. Don't waste time waiting for explosions play THE FAST ONE. NEW RELEASE
PRICE of [4.95. 16K or 48X SPECTRUM

“CONDITION RED"” ZX81

For ZX81 owners we have released a SCRAMBLE based M/CODE program writtén by
TWO ARCADE GAMERS for home based excitment. SPEED and a very professional
presentation. HIGH SCORE TABLE, SHIPS LEFT, FUEL DUMPS, AIRBORNE
MISSILES and a very fancy SCROLL, Overcomes many of the ZXB1's limitations and
produces a good game with RAPID MOVEMENT and FIRE. See for yoursel! what theso
two young men have written. JUST £3.95. 16K ZX81

“AUDIO SONICS”

WINNER of WIZZ KID 82. For the SPECTRUM, A.S. writes sound effects for your own
programs. 26 PRESELECTED SOUND EFFECTS include TELEPHONE, POLICE SIREN,
FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and you are
presented with a display of 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
SOUND ONE" and a program line will appear that is ready for insertion into your own
programs. Hours of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. We
are proud 10 offar this at £4.99. 16K or 48K SPECTRUM,

“SPECTRUM RENUMBER DELETE”

ALL M/CODE RENUMBERS ALL NOT PART. "YOU WONT BUY A BETTER
RENUMBER PROGRAM FOR THE SPECTRUM" JUST 600 BYTES. At £4.96. ALSO
ZX81 VERSION

“PROGRAMERS DREAM"”

A SPECTRUM TOOLKIT. Position independent and just 1450 BYTES. Facilities
RENUMBER lines or biocks any increment or start. BLOCK OR LINE MOVE including a
RENUMBER into place # required. BLOCK OR LINE ERASE. CHANGE SELECTED
STRINGS (NAMES OR CONTENTS). DUMP variable names and values (usable in a
loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and
CLEARN. JUST £6.96 wath axplicit instructions

“DO NOT PASS GO”

Renamed under protest, ZXB1 simulation of the BEST SELLING BOARD GAME, PARK
LANE and all that, Up to SIX players, ZXB1 acts as DICE THROWER, BOARD, RENT
COLLECTOR, UNPIRE, BANK, RULE BOOK, ACCOUNTANT and PROPERTY
RECORD. no counters, money, board or dice needed. GAME SAVE INCLUDED, with a
winner so for REPORT. Complete with instruction bookldet, 16K ZX81 at £6.95

“GREATEST GAMES V1~

This tape is aimed directly at NEW OWNERES. TEN YES 10 games on oné tape. Most
use M/CODE all worth playing. Written by a user and well written at that. PAC MAZE
where kving is winning, GOBLER eat the cells dodge the genes, STAR DEFENDER hold
on till help arrives, VAMPIRES entor the COUNT the maze is a death trap, SUICIDE no
winners just better losers the BLOBS win again, FROGLER good fun this, SOGGY
BANKS and FLOATERS, STAR TREKER thes is frustration on tape, DICTATOR an old
favourite push both BUTTONS and PEASANTS. Also BOMBER bomb your way to a
SAFE LANDING. 50p a game makes this the BEST ZX81 value at £5.00, 16K ZX81

“ADVENTURE IN TIME"

A most extravagant adventure using DATA TRANSFER between programs allowing a
16K ZX81 to run around 60K of adventure. Set in AUSTRALIA | Save Mankind .
Only Way . . . Time Travel . . . Time Machine Warp Back Probe Future .
Consult Experts Word Search Cave Structure Decipher Symbols An
AMBITIOUS MARATHON needing ARITHMETICAL and DIRECTIONAL ABILITY along
with REFLEX ACTION, DEDUCTION and above all pstience. KEY SECTIONS produce a
different game each TIME ensuring a new challenge EACH TIME. HOURS upon HOURS
of MENTAL GYMNASTICS for £8.00. 16K ZX81

“A.D.V.E.N.T."

NOW FOR SOMETHING COMPLETELY DIFFERENT. An Eight part SYSTEM to create
GAMES. The SYSTEM has particular relevance to "ADVENTURES™ but has capabilities
beyond its original function, Develop creative skilis ke PROGRAM PLANNING, the
APPLICATION of LOGIC and GAME CREATION without concern for the technicalities
of a computer language which can be leamnt later. Included = a MINI ADVENTURE to
increase your understanding of the systern. Games can be revised after running
Programs are SAVED as M/CODE DATA FILES for the MASTER PLAY FILE to operate
BASIC Enes 110 and 6500 aro avadable for the user own routines, A.D.V.EN.T. is the
IDEAS PEOPLE. LAUNCH PRICE of just £6.95, 16X ZX8B1

“TRADER JACK"”

An ADVENTURE TRADING game set in the POLYNESIAN islands of the SOUTH
PACIFIC. With £40,000 to buy and fit your your SHIP, purchase PROVISIONS and
obtain 8 CARGO to TRADE on the ISLANDS. The RISKS are yours 10 take as are tha
PROFITS. Are you OUTCAST or MILLIONAIRE. St POORER maans WISER and you
can surely beat the SYSTEM next TIME, TRADER JACK £5.95. 16K ZX81

“SPACE TREK"

OH NO NOT THAT AGAIN, Not not quite. Same story only LONGER and BETTER. This
one is not at all forgiving JUST ONE MISTAKE and you are NO MORE. COPY short and
long range RADAR MAPS to PRINTER, Game length is related to your RANK and the
higher levels require many HOURS play. A SECOND GENERATION TREK at £5.00. 16K

2x81
WORK FORCE (WORKS HARDER)
140, WILSDEN AVE. LUTON. BED. ENGLAND.
U.S.A. USERS WRITE TO

P.O. BOX 441 TITUSVILLE, FLORIDA 32780. U.S.A.
ALSO AVAILABLE AT BUFFER AND MICROWARE




ViC 20

ABDUCTOR NEW J
A classic new space game! ZAP the swirling
glien hordes before they RAM you — and
abduct your humanoids! Survive the assault
for long enough and you'll get an Extra Stage
on your spaceship with DOUBLE FIRE-
POWER! Awesome 3.5K action guaranteed
£6.00 + S0p P&P

GRID RUNNER NEW J
FINALLY: True arcade quality on the
unexpanded Vic! Shoot down the segmented
DROIDS invading the GRID. Beware of the
_PODS and ZAPPERS! The awesome speed,
sound and graphica gives you the best blast
available for unexpanded Vic. £6.00 & P&P,

ANDES ATTACT

(8K, REPLACES DEFENDA) NEW J
Your spacecraft must attack the descending
afiens and frustrate their evil inten1. The game
includes swarmers, baiters, pods, landérs,
bombers, mutants, humanoids and smart
bombs. Machine code high resolution colour
graphics. Usos joystick controls and requires
an 8K or larger expansion. Only £8.00 + 50p
PEP includes full documentation.

TRAXX M/C (8K EXPANSION) J
This is a VIC 20 cross breed between the now
famed “Packman’ and the game "Ouix’. All in
maching code, fast and fun with joystick
controls, uses Hi-Res colour graptecs. BK or
larger oxpansion nended. Only £6.00 + 50p
P&P complete with instructions.

THE VERY FIRST COMMODORE

ATTACK OF THE MUTANT CAMELS

Planat sarth noeds you! Hostile alens have
usd genetic engineering to mutate cameis
from normally harmiess beasts into 90 foot
high, neutronium shielded, laser-spitting death
camels!l Can you fly yout tiny, manoeuvrable
fightor over the mountainous landscape to
weaken and destroy the comels before thev

Please add 50p P&P with all orders

(DESIGNER — JEFF MINTER)

invade the human stronghold! You must
withstand withering laser fire and aken UFOs.
Game action stretches over 10 screen lengths
and features superb scrolling, scanner, 1/2
player actions and unbelievable animation!
Play this game and you'll never be able to visit
8 200 ?an without getting an itchy trigger
ﬁng:l wesome m/c sction!! £8.60 + S0p
PE

GRIDRUNNER 64

The No. 1”gest game for the Vic has been
improved for your COMMODORE 84! Grid-
runner is a smash hit in the USA. Now expen-
ence the kghtning-fast challenge of the grid on
the "64. Features 31 skill lovels and excelient
sound and graphics, Sore trigger finger free
with every game! £8.50 + 50p PBP

ROX-64

Rox s a challenging game involving the
defence of your lunar base from a deadly
meteor shower. ROX-64 includes amazing
sprite graphics dsplays and spacy sound
effects, and an awesome ‘mothership’ display
# you win the game. Top 10 scores are tabled
along with thoir names. This program shows
just what can be achieved using only
Commodore-64 basic. Study the lsting and
learmn how to use sprites and sound on this
outstanding machine. £4.96 + 50p P&P

BLITZKRIEG (UNEXP VIC)

As seen ot the Commodore show and
toviewed by the Daily Telegraph. Fly your
Vuican Bomber over the onemy city and
destroy the buildings, 25 levels of play, uses
Hi-Res colour graphics and plays Rule
Britannis between waves. Only £4.95
complete with instructions.

GAME GRAPHICS EDITOR/SOFTKEY
{ALL VIC)
Create your very own custom characters [or
tho unexpanded VIC 20, up to 64 characters
with facilities such as reflect and save on
cassotto etc

SOFTKEY 24

This program, designed 10 run on the VIC 20
with any memory sze gives you the facility of
24 key words on your function keys. Key
words include peek, poke, run, save, lst, for
noxt otc. Both programs on one cassette only
£6.00 + P&P with full documentation,

SPECTRUM

GRAPHICS CREATOR (16K)

NOT just another character editor! Allows you
to define not only the 21 user definable
characters. Also allows you to change the
entire 96 character ASCI set. Creates BYTES
files ready for you to load into your own
programs. Includes advanced Reflect, Invert,
Fiekd commands otc. Complete with full
documantation. It BIN the BIN statémant and
use Grsphics Croator with its easy on-scroen
cursor editing. £2.96 + S0p PBP.

BOMBER (16K)

Yes. a full feature version of the popular game
‘Blitz’, suppled for the 16K or 48K Spectrum
For only £2.96 +« 50p P&P.

HEADBANGER (48K) NEW
Colourful new game statring Chico the
headbanger who you must guide 1o riches
through an increasing shower of heavy metal.
Gain bonuses for headbanging but be sure to
take an aspirin wheri the pain geéts o much!
Bssic + mic to speed up acton. Great
graphics, nice animation. Wil even drive
William Stuart gsystem’s voice synthesiser to
produce speech output. Can you attain the
grade of ‘Rocker Class One’ or will you be
“Barry Manilow Class 577 Start hoadbanging
to-day and find out, £4.96 + 50p PBP

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 Deflax shislds, but
beware the mines of your may be buried alive!
Superb graphics and fantastic sound on the
48X Spectrum only, Only £4.95 on cassette
+ 50p PEP.

*SUPER QUALITY SOFTWARE FROM LLAMASOFT!!*

ATARI 400-800

TURBOXFLEX

Superb ultra-fast and totally new ball game,
Uses ATARI's unique features to the full.
Incorporates superh colour /sound effects and
uses Player Missile graphics. Tables top 10
scores along with Scocer’s name. £6.00 + 50p
PE&P.

GRAPHICS/CHARACTER CREATOR
Now you can define your own custom
character sets, or edil existing sets. Results
are fully displayed on screen in modes 0, 1, 2,
Special features include reflect, invert, save
character sets etc. Supplied on cassette with
data sheet only £8.00 + S50p PEP

ZX81

CENTIPEDE (16K)

The ORIGINAL game from the ORIGINAL
author, This s the identical program to that
being sold by other companées for throe times
our price, The game has received ecstatic
roviews in the computing press. Program has
30 speed levels and ever increasing Centipede
hordos. Table top 10 scores ond names. Why
wait 10 pay more? Only £1.96 + 50p PEP.

J=JOYSTICK CONTROL

LLAMASOFT SOFTWARE
.*l" 49 Mount Pleasant

Tel: 07356-4478
Trade enquiries
welcome

One day in summer,

code.

Battle of Britain

By Microgame Simulations for the Spectrum

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

How are you to deploy the nine fighter squandrons under your
command 1o intercept the incoming threat!

s British and'enerny squadron movements are plotted on a superb
high resolution secreen map of south east
communications signals presented both visually and in morse

England with

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

G.S. Yorks

ZXB1 118K) SUPER INVADERS .

O-acraen
on of tha rao Lest

SF. Gios

ZXE1 36K LYNCHMOB

AnImaton, O SCIeen 3CO0r
Spectrum (16X} LYNCHMOB

VIC-20 [unexpanded] INVADERS
BBC("8") BRIDGEMAN

2X8 K] GRAPHICS STARTER
Four 1K Graphics
2XBY [18K) MULTIGRAPHICS .

tablad, anmatad instructons. Game in maching code —

Buy from us with confidence
Full money-back guarantee on all our products

“Thank you once again for your prompt service; yours
must be the most user-fnendly company in the business!"”

“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

456
‘axcafient

deservedly poosstar™ (Pep. Comp. Weekly) “Great game!”

495

Exciting word geme. 2.8 plivers. Excelient for tha famby. Grost fun. educstiondd 100!
Superd Xmat present

8.5
%60
0290

As for ZXB! bt with added exctement of coloer, sound @nd hi-ses animation
Machine code, coloer, eight sound effects

The popuier goblier gaene. Hi-res Colois ourn

APPLlCATIONS SOFTWARE oncomems

mnnunuu nlh 12 po owmymnuu

. (890

Wargama A yger-frigndly pacisgs of procm“ pving you full ;omyol ol the ZI'IQ[ M.

furctions 1o Compote detigns, Grrmeangs. S0verTs #1C NCOMPOrATEE BIvan i SAETC PO,
3 s20s of et (Ncluding power Caso), animaton, pantr outpul, SAVE dagloys etc.
Mwmmﬁmmmnw&o‘m 20 pp Manyal

Spectrum (48X SPECTROGRAPH! 690

Avatbar fipahoser frasdly graahice progee - s ancio. g1 sheschpade. ssswale
1axt, otc. etc.

IX81 1K STATISTICS 400

on v . Mean, S50, virance, corslation, regrasson, 1 and F reses. § pp Manual inchudes stings,
test data ot

(5.90

Spectrum (49X | STATISTICS i prce inciutes mantenance)
' Masn, SO, verience, cormiation, regremson, t teats. Hiees graphc daglevs, dete

| MANDUIIoN [roCedres

! EPHEMERIS ZX81 (98K} (6950  Spectrum (18X, 48K) (750
interested in bodes) Input date. trme 3nd your poaiton, Ephemens comgutes
aititude, aprruth, phase etc. #tc 107 sun. Mmoon and pliress

(inc. p&p)

16K RAM pack Memotech Memopak 16
Sond a.a.e. for detals of e products
Al wclusrve prices. Fist Class return-of post med in UK

Ewopeen cuttorners add 30p pee e Xp Workdavde (Av Med)
Avaiiie by reedd catiee 0f Frovn WaEng Competes 1058 Trade anguines wek ove

Dept. YC, 36 Fernwood, Marple Bridge,
STOCKPORT, Cheshire SK6 5BE, ENGLAND.

B_1d

E'ZV wortware
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THE NEW RANGE OF SOFTWARE DEVELOPMENT
TOOLS FOR THE ZX81 AND SPECTRUM USER

Amersham Software Ltd. exists to provide software aids for those users who need to get the most out of their ZX81 and
Spectrum computers without using expensive additional hardware.

All AMSOFT products are designed to work with standard Sinclair equipment, but can be used to generate code for other
devices as well.

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

AM-ZXMON is a complete machine code operating system for the ZX81. The user can create, modify, move and verify
machine code. He can also run and checkpoint machine code programs. Most important, he can create libraries of machine
code routines on tapes, and merge them together, and with new programs, to speed program development.

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

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

NEW AM-AZON full two pass symbolic assembler running under the control of the monitor AM-ZXMON and producing
either directly loadable binary cassettes or relocatable code suitable for the AM-ZXDOC relocating loader. Symbols of up
to 5 characters can be used instead of absolute addresses, hex. and decimal constants and text may be used. ABS, ORG,
EQU, EXTN, are all provided and the assembler supports all Z80 op. codes. It is impossible to describe this product in a
small space.

The best assembler around at £8.00 inc VAT

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

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

Please send me AM-ZXMON also ] AM-ZXEDIT

and L] AM-ZXFILE ] AM-AZON

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

ADDRESS.
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— AUTOMATIC TAPE CONTROLLER
ZX 99  FoR THE SINCLAIR ZX81

The ZX99 gives you software control of up to four tape drives it O
(two for reading, two for writing) allowing merging of data o8

g S - : Vi P
files. This is achieved by using the remote sockets of the tape E

drives, controlled by USR statements or commands. Now Only ’

®RS232C INTERFACE 5
The ZX99 has an RS232C output allowilg connection with £49. 95

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

@®SPECIAL FEATURES

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

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

block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings. ® ZX99 SOFTWARE

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

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

for the RS232C output. * Stock Control (October)

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

London NW1 6UG. 01-258 0409

@®FERGUSON CASSETTE RECORDER £28 inc. p&p.
- tCi -*G*ff@tt*@x Tested with ZX81, Acorn, BBC, Dragon etc. etc. SN
S0 Shvotor Busst Features: Din, Ear, Mic, and Hemm'e sockets,
London NW1 Tape Counter, Tone Control, Built-in Mic.,
| /ol 01258 oaos Autostop.Bafarmans. Récommenced by
AP\ O’ /A °)  @STAR DP8480
I RS232C (SERIAL) £285 plus £6
Securicor delivery
CENTRONICS (PARALLEL) £265
I plus £6 Securicor delivery

This professional printer works with almost any
computer with very good upper and lower case

w:efacn e et ® 2,000 SHEETS OF
Bi-directi | column wi r
@ Switc::lh:)eni Tractor or Friction Feed PRINTER PAPER

@ 80 chrs. per second £19.50 plus £3.50 p&p.

@®E690 REVOLVING CASSETTE RACK
Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £5.99 (holds 64 tapes or 40 in cases)
Treble — £8.99 (holds 96 tapes or 60 in cases)
Quad — £11.99 (holds 128 tapes or 80 in cases)

All plus £1 p&p.

®BBC CASSETTE LEAD

7 pin plug to two 3.5mm plugs and one 2,.5mm plug.
Only £2 inc. P & P. S EEES SENy D NS SIS RN SN I T

ORDER FORM Dept vC1  Data — Assette, 44 Shroton Street,
London NW1 6UG. 01-258 0409

Other leads available — please telephone.

COMPUTER CASSETTES I el Lo No. } Price | P&PY Total |

High quality, screw assembled cassettes supplied
with library boxes. Any lengths available.

C5 — 35p C10-37p C12-38p
C15—-3% C20-41p C25-43p

— - B - - —

Cheques/PO made payable 1o Storkrose Ltd

=
|
N T N

C30 — 44p l ? -E“_ Charge my Access/Visa No
P&P 10% (min. charge £1.50) Signed Name
l Address

AN N N R GER TN GEE - - --J
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BBC
MICRO
INSTANT
MACHINE
CODE!

Yes, it's true. Instant machine code from a good
subset of BBC BASIC. Type your BASIC program
into your model B BBC Micro, trigger the
compiler, and your program is changed almost
instantaneously into superfast machine code.
For £34.95 you get: Cassette version of the
complete compiler (along with a version of the
compiler for use with discs, ready for when you
upgrade, the disc version being dubbed on the
cassette after the cassette version); complete
compiler listing; extensive documentation and
instructions. The compiler was written by Jeremy
Ruston.

THE BBC MICRO
REVEALED

By 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 8EJ
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
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SPECTRUM

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]I, 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, W8 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’ Club-£1.00

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

SOFTWARE SUPERMARKET

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

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

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

AND WE USUALLY DESPATCH YOUR ORDER WITHIN

A8 HOURS. Read on for the best, the very best, Spectrum and
ZX81 programs. FREE detailed Top 20 listing with every
order!

ZX SPECTRUM .......cccccnmminnnnmsssnssssnnns

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

S2. METEOR STORM “In some areas it surpasses the arcade
original..." PCW. "A remarkable feat of programming” - ZX Comp.
Thrust and fire and hold features, free keyboard overlay - AND IT
TALKS TO YOU! (Quicksilva). 16/48K. £4.95.

S3. TIMEGATE Breath-taking 4D adventure. “The best
graphical game [ have seen on any micro” - (Interface). 5 skill
levels. Free training program and keyboard overlay. Wipe out
the aliens by travelling back through their timegate. Great
(Quicksilva). 48K only. £6.95

S4. GULPMAN “the one cassette that | would buy ... an
exceptional program” - PCW. Our best-seller. All m/code. Choose
from 9 speeds, 15 mazes, lazer defence and demo run of any maze.
(Campbell Systems). 16/48K. £5.95.

S5. GROUND ATTACK “Very absorbing game” - E & C. Arcade
thrills based on 'Scramble’. Pilot your spaceship through 26 zones,
destroying missiles, fuel dumps, avoiding aliens. All m/code, good
sound and colour. (Silversoft). 16/48K. £5.95.

S6. ESCAPE “One of the best and most original games we have
seen” - S.U. 5 very real dinosaurs chase you round the maze as
you search for the axe to escape, “The most amazing

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

S7. SPECTRES “Latest twist in the maze game” - CVG. Help
Eddie light up his mansion: outwit the 4 ghosts. Excellent sound,
beautiful graphics. Multi-level. On-screen score, high-score, fuel
score, freeze. (Bug-Byte). 16/48K. Well worth £8.00

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

S9. VENTURE +3 Ten games for the price of one on this new
double-sided cassette. On side A, 7 linked games - can you survive
them all and collect the gold? Different each time you play. On side
‘B', 3 more games. (Bobker). 16/48K. Ten games for £8.00

S10. SPECCHESS “Artic has beaten Sinclair and Psion” - S.U.
Clever graphics produce beautiful chessmen. 7 play levels, all legal
moves: position analysis for solving chess problems,
recommended move and save game. (Artic). 48K only. £9.45.

zx 81 + 16K RAM SENENSNEERENNEEEEENSEENEREANES
Z1. FROGGER Addictive. Great graphics. Moving cars, logs,

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

Z2. TRADER Our best-seller. “Fantastic 48K graphic adventure” -
S.U. Loads in 3 x 16K chapters. Simply beautiful. (Pixel). £10.50.

Z3. ZUCKMAN "10K of machine code, has all the addictive
features of the original” - S.U. The first and best ZX81 version
Hi-score, Hall of Fames. (DJL). £5.95

Z4. SUBSPACE STRIKER “Some splendid graphics” - S.U. You
lurk in hyperspace, captain of the Swordfish, waiting to zap the
enemy ships. (Pixel). £5.50.

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

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

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

Z8. PILOT Brilliant flight simulation, written by a pilot. 7 modes,
including Autopilot demo. Learn to take off, land, direction find.
(Hewson). £5.95.

Z9. STAR SOCCER Exciting new soccer simulation. You plan the
moves, watch the play. Great high speed graphics. Choose your
own real teams! More fun than ‘Match of the Day’! (Watson). £5.95.

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

[ ————— e = o

Please post to: Software Supermarket, 87 Howards Lane, London SW15 6NZ.

Please send me the !ozlow;ng
ZXB1 16K/Spectrum 16K Spectrum 48K
1 enclose my cheque/PO for £

{No.) programs for my
made payable 1o Software Supermarket
Name
Address

Postcode
Please complete carefully in block capitals If we can't read it. you won't get it. For
1 program, please add 50p p & p. 2 or more programs p & p free
Forelgn orders please add 50p per tape.

ferog No Frogram Name Computer Price

Y5
Add 50p php o oeder 15 only one tape

Total O

SOFTWARE SUPERMARKET

Your one-stop shop for the best Sinclair Programs

—-——————-————_———_———J

L_---_-_— -——_-—_—-_J
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Every Print Position
numbered (704items)

Al

BIG SIZE 164" x 1134" (A3) 100 pages.
@ Tracing Paper (0 overiay and copy.

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

-ttt

It willimprove 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 |otter
with every faciiity to exploit your graphics to the full

After the first few weeks of "'playing'” with your computer you will want
to get down to serious programming and planning in which professional
looking graphics should play a major part :

What better way to work it out than with a Print 'n’ Plotter Jotter?

The professional pad

Print 'n’ Piotter is not just another programming pad

Just look at the specifications:

BIG SIZE 162" x | 1%". 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 Grids show all numbered co-ordinates for the 704 screen
positions, plus INPUT lines.

PLOT Grids show every numbered co-ordinate for the 45,056 Pixels!

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!

The simple way to get serious

Spectrum Graphics can become very complex, so before you start 1o
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 estabhsh
the 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-ordination between each

For instance, correct PLOT OVER or PRINT OVER positions will be easy
with a jotter

sert
bet

An

If y

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 95p
(inc VAT and P&P). Why not send for a copy. or order it together with
your JOTTER?

Just part of a range of ZX products

The Spectrum jotter is, of course, an upgraded version of our popular
ZX8! Prnt 'n’ Plotter Jotter and Film. For ZX81 owners these are availlable
by direct mail or through a growing number of retailers and compshops.

The ZX8I Jotter is a 100 page Graphics pad that exploits to the full the
graphics facilities of that micro. ZX81 Film is a matt film version of the
jotter which is re-usable and ideal for ‘copying” graphics

Our manual: '"ZX Graphics progromming 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.

18 YOUR COMPUTER, FEBRUARY 1983

write enclosing a first class stamp

U

And for ZX users (whether Spectrum or ZX81) we still market Printer
Paper at £| less than Sinclairs!
Why not write and place your order today? Graphics can be a very

ous subject Print 'n’ Plotter products can make it easier and

ter in a hundred ways you never thought possible!

o ZX81 joiter

ilustrated leaflet is sent with all orders

Ou require a copy before ordering

To: Print n' Plotter Products (YB) |7 Borough High Street,

London SE| Please forward me the following products | A
ZX SPECTRUM JOTTERS @ £9.95 each o /
ZXB| JOTTERS @ £3.50 each e

ZXB! PLOTTER FILMS @ £2.25 each
GRAPHICS PROGRAMMING MADE EASY " MANUALS @ £1.50ea
PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £10.95 per pack
ZX SPECTRUM DEMO CASSETTES @95p each
PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR
K. DELIVERIES (Overseas should add 25% for additional Surface Maid)
Remittance enclosed payable to Print'n'Plotter Products.
Please bill my Access/Barclaycard/Visa/Mastercard No: ~

T D 5+ P 0 |

Name

—J

l

e d

A.:}'_:rpr\,:,

Most Prisd n Pofar peoducts e avilaie "sver INe Counter” from Ihe loiidwing refaters. Beanches of W N Smih

® Bufer Muro Snip., Streamam Longon @ Denay's Bockseiiprs London ECY @ Gedrges Bookshop, Bratpl

@ Teferg Elecironcs & Compuling. Molesanod, Tellorg @ Personal Computer Servees (ormen Lancs
L S S — — — C— I — S — —— — — —
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16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £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 toarange 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
foran upgrade. The cost? Around £60.

¢ i Ty Al e

ZX Spectrum
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Ready to use today,
easy to expand tomorrow

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

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together representa
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.

® Massive RAM-16K or 48K.

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

® High-resolution-256 dots
horizontally x 192 vertically, each
individually addressabile for true high=
resolution graphics.

® ASCII character set—with upper-and
lower-case characters.

® Teletext-compatible —user software
can generate 40 characters perline
or other settings.

® High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

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

| W |
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ZX Spectrum software on
cassettes —available now

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

iZX Expansion Module

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

i Connect it to your Spectrum and you can
I control up to eight Microdrives,
communicate with other computers, and
I drive a wide range of printers.
The potentialis enormous, and the
+ module will be available in the early part
0f1983 for around £30.

— | — | |

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

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCIl 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-
iers per second, with 32 characters
perline 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.

The ZX Microdrive -
coming soon

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

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

The transfer rate is 16K bytes per
second, with an average access time of
3.5seconds.And you'll be able to connect
up to 8Microdrives to your Spectrum via
the ZX 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.

Item

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

Sinclair ZX Printer
Printer paper (pack of 5rolls)

Code Item Price

£ £
125.00
175.00

27 5995

16 1195

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

Please tick if you require a VAT receipt

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

*Please delete/complete
as applicable

'Signature
PLEASEPRINT
(Name: Mr/Mrs/Miss |

|Address

| |
= |
| |
| = |
| |
| |
| |
| *lencloseacheque/postal order payable to Sinclair Research Ltd for £ ]
| |
| |
| |
| |
| |
| L |
[ |
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Sinclair ZX Spectrum-technical data.

Dimensions magenta, green, cyan, yellow and white. All eight
Width 233 mm colours may be present on the screen at once,
Depth 144 mm with some areas flashing and others steady, and
Height 30 mm any area may be highlighted extra bright.

CPU/ memory Screen

ZB0A microprocessor running at 3.5MHz. The screen is divided into two sections. The
16K -byte ROM containing BASIC interpreter and top section - normally the first 22 lines - displays
operating system. the program listing or the results of program or
16K-byte RAM (plus optional 32K-byte RAM on _ command execution. The bottom section -

internal expansion board) or 48K-byte RAM. Ynormally the last 2 lines - shows the command or
K program line currently being entered, orthe

.’:0“' d ing-key keyboard with full upper and program line currently being pqned, I_t _a_iso shows
lower case with capitals lock feature. AlIBASIC e report messages. Full editing facilities of
words obtained by single keys, plus 16 graphics cursor left, cursorright, insert and delete (with
characters, 22 colour control codes, and 21 user- auto-repeal facility) are available over thisline,
definable graphics characters. All keys haveauto | M@ bottom section will expandto accept a
repeat. current line of upto 22 lines.

Display Mathematjcal operations and functions

Memory-mapped display of 256 pixels x Arithmetic operati_ons Of'*‘._-, X, -+, .aﬂd raise
192 pixels; plus one attributes byte per character !0 apower. Mathematical functions of sine,
square, defining one of eight foreground colours, ~ C0Sine, tangent and their inverses; natural logs
one of eight background colours, normal orextra  and exponentials; sign function, absolute value
brightness and flashing or steady. Screen border funcl!on. and integer function; square rootl
colour also settable to one of eight colours. Wil function. random number generator, and pi.
drive aPAL UHF colourTV set, orblackandwhite \umbers are stored as fie byles of fioating
set (which will give a scale of grey), on channel 36. plpenls ot by bl ki

i o grey) +7 %10 accurate to 9'2 decimal digits.

Binary numbers may be entered directly with
Internal loudspeaker can be operated over the BIN function. =, >, <, >= <= and <> maybe
more than 10 octaves (actually 130 semitones) via

L used to compare string or arithmetic values or

computer allow connectionsto external amplifier/  operators AND, OR and NOT yield boolean results

speaker. but will accept 0 (false) and any number (true).

Graphics User-definable iurpctions are defined using
Point, line, circle and arc drawing commands  DEF FN, and called using FN. They may take upto

in high-resolution graphics. 2_6 numeric and 26 string arguments, and may

16 pre-defined graphics characters plus 21 user- yield strin_g or numeric resuits. :

definable graphics characters. Also functions to There is afull DATA mechanism, using the

yield character at a given position, attribute ata commands READ, DATA and RESTORE.

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

whether a given pixelis set. Text may be writtenon  String operations and functions

the screen on 24 lines of 32 characters. Text and Strings can be concatenated with +. String

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

e >, <m, <> to give boolean results. String func-

Foreground and background colours, bright- tions are VAL, VALS, STRS and LEN. CHRS and

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

BRIGHT and FLASH commands. OVER may also versa, using the ASCIl code. :

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

to overwrite any printing or plotting that isalready ~ ©Xists, usingtheforma$ (xTO )

onthe screen. INVERSE will give inverse video Variable names

:’"“""9- ﬂ?f“hﬂxggm?“&%";‘gmw'g:g%ﬂg Numeric ~ any string starting with a letter

o coveralifurther 1,F ' or (upper and lower case are not distinguished

commands, or locally within these commands to between, and spaces are ignored).

coveronly the results of that command.Theymay  giring - A$ t0 ZS$.

also be set locally to cover text printed by an FOR-NEXT loops - A-Z.

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

may be accessed from the keyboard, may be String arrays - AS$ 0 Z2$.

inserted into text or program listing, and when Simple variables and arrays with the same

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

until another control code is encountered. Bright-

ness and flashing codes may be inserted into Arrays

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

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

Border colouris set by aBORDER command, The character arrays, may have their last subscript

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

— | [ — [ g
ZX Spectrum

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

Expression evaluator

A full expression evaluator is called during
program execution whenever an expression,
constant or variable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, etc.

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

Cassette interface

The ZX 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 fromthe Z80A, and is used to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives.

IN and OUT commands give the I/0O port
equivalents of PEEK and POKE.

ZX81 compatibility

ZX81BASIC is essentially a subset of
ZX Spectrum BASIC. The differences are 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: the ZX Spectrum scrolls automatic-
ally, asking the operator “scroll?” every time a
screenisfilled.

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

Character set: the ZX 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
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX 81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum.
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oTHer-woRLDLY SoFTWARE SOFTEK AT oown To EarTH PRICES

Iimagine a program which instantly converts

SPECTRUM BASIC into Machine Code, and transforms
the SPECTRUM into a micro up

to 100 times faster than a BBC Model B...

48K ZX SPECTRUM

COMPILER

£1 4-95 inc

METEOROIDS
This version has been hailed the
best: 3 sizes of meteoroids, saucer
wrap-around screen, bonus sh

10000 points, amazing explosions,

rotate left/right, thrust, fire,
hyperspace and shield. Full feature
‘arcade’ sounds and full (~)Inur
0 Joystick
nly £4.95

screen a
running/y
Has alarm
only £3.95

SOFTEK SPECTRUM SOFTWARE

COMPILER

Benchmarks

(BASIC)

SPECTRUM

brary case

omparabl

48K 3D MAZENTURE

or for INSTANT CREDIT CARD order
7 days a week phone: 01-930 9232.

Send cheques or POs to:
329 Croxted Road, London
SE24. Tel: 01-674 4572

SOFTEK, SPECTRUM SOFTWARE







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

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

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

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

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

business, educational, home and leisure software.

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

HOW COMMODORE PIPS APPLE.

FEATURES

COMMODORE APPLEII+
Base Price £299* £499*
ADVANCED FEATURES
Built-in user memory 64K 48K
Programmable YES YES

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

(from keyboard) YES NO
Upper & lower case letters YES NO**
Function keys YES NO
Maximum 5%" floppy 170 K.B. to

disk capacity per drive 1 M.B. 143 K.B.
AUDIO FEATURES el
Sound Generator YES YES
Music Synthesizer YES NO
Hi-F1 Output YES NO
VIDEO OUTPUT . i :
Monitor Output YES YES
T.V. Output YES EXTRA
INPUT/OUTPUT FEATURES Fxat SRR
Cassette Port YES YES
Intelligent Peripherals YES YES
Serial Peripheral Bus YES NO
ADDITIONAL SOFTWARE FEATURES
CP/M* Option

(over 1000 packages)  YES YES
External ROM cartridge

slot YES NO

“EXC. VAT -DETAILS CORRECT AT TIME OF GOING TO PRESS
**UPPER ONLY

CE/M™ IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC

c: commodore

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

The Commodore Information Centre,

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

NAME (MR/MRS/MISS)
POSITION

COMPANY

ADDRESS

POSTCODE ~~ TEL
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Fentures. Fast machine code, full
fantastic sound effects and define yourown play keys Ea c I’ \

Send off the coupon today or telephone Gt. Yarmouth (0493[ @245—3
(24 hrs a day, 7 days a week) giving your Barclaycard or Access m'thr

oyt

Name..
| Adaress

J Please send me .. .Meteroids......... 3D Tanx

23 Sussex Road. ' ) Centnpede @ £4.95 each inc. P&P
Gorleston, , !" : : I len (iust cheque/PO payable to DK Tronics Total £
Gt. Yarmouth, - Or gebit my R [ D E ) S S

: Access/Barclaycard
Norfolk. : Signature. . ...

-------------g
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TEACHYOUR
DRAGON

TO ROAR!

A fresh and highly creative
collection of ready made
programs designed specifi-
cally for the Dragon 32
micro. Created by the
sharpest minds in micro

' software today, this book

will teach you how to max-

! imise the entire range of
'  your Dragon's impressive
| capabilities. Using easy-to-
i follow programmed listings,
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this book turns your Dragon
32 into a complete arcade of
fast action space and adventure games. All your favourites are there including: Dragon Invaders, Lunar Lander
and Astral Storm, plus there’s an entire collection of fresh and exciting new games!

Each program fully extends the excellent colour resolution of the Dragon to its maximum and the action is

faster than you ever thought possible.

Your overall knowledge of computer operation will be expanded too. Each program features an in-depth

Please send me your free catalogue
Please send me:
Books

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

VIC20

VIC Innovative Computing

DRAGON

Enter The Dragon

£7.95

£6.95
E8.95

£6.95

£5.95

All Melbourne House casselle software is unconditionally guaranteed against malfunction
Access orders can be telephoned through on our 24-hour ansafone (01) 85873087

lenclose my cheque/money order for £ _

Please debit my Access card No
Signature

Address =

Orders to: 131 Trafalgar Road, ix-r:mpnmh-::ugh&t(|'-i-'hc Cottage,
R L N Station Road. Cheddington
sreenwich, London SE10 Leighton Buzzard, BEDS LU? 7NA  Trade enquiries welcome.
Cassettes 48K SPECTRUM
Machine Language Made Simple 16K SPECTRUM Penetrator £6.95
forthe ZX80 & ZX81 £8.95 Over The Spectrum No. 1 £5.95 The Hobbit £14.95
Not Only 30 Programs £4.95 Over The Spectrum No. 2 £5.85 STANDARDVIC20
Understanding Your Over The Spectrum No. 3 £5.95 VIC Innovative Cassetie 1 £5.95
ZX81ROM £8.95 Programs from Spectrum VIC Innovative Casselle2  £5.95
Complete Sinclair Basic o Machine Language Book £5.895 VIC Innovative Cassette 3 £5.05
J £17.30 VIC Games Pack £5.95
Basic Course cassetles £2.50 The Wizard & The Princess £5.95
Complete Sinclair Rom ] 1Ce8S 5.
Disassembly PartA& B v All prices include VAT where applicable
E —
B Please add 80p for post and pack £ .80 =1
== A e ———
— — —Expirydete =
= Name = = -

Postcode

. MELBOURNE HOUSE PUBLISHERS

explanation of how and why it runs and illustrations of screen displays back up the text to ensure you understand
exactly what will be achieved.

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

NSNS NSNS NSNS NN NS NN NN SN NN EEEENEEE
MELBOURNE HOUSE PUBLISHERS
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SOFTWARE FORALL presents programs forthe people! Ourlist
of original programs for the BBC, DRAGON, and SPECTRUM is (mns \ h
growing every day! Reasonably priced. Ingenicus use of Acondictsedversionl V@
programming. Excellent entertainment. These are the hallmarks of mio'n%?ml card game with |
SOFTWARE FORALL. Hi-Res graphics
‘ | Ord%r now for fa;st delivery orvisit one of our dealers. There's big \ | ,‘
| things happening forall computer users. .. That's why we're called ‘
; £6.45

SOFTWARE FORALL!
' l-n:v AREA RADARCONTROLIER

2
|
Two player game, | ii
features include
y exploration, You ‘re in the control tower at Heathrow and 's your job |
arcade-type action game W drilling, employment | tocontrol up to 79aircraft, taking off, landing, of just
with Hi-Res colour agram sound and Price Wars. 32K passing through. VERY ADDICTIVE — HIGHLY 1111

Machine Code. 32K ‘6.’5 * e R— AN !":B .s".'.-:’z ;:UST ATING!

l |
I Educational game for ’ " Tryv ¥ citwil vour II[1
‘ | 8-12-year-olds incorp mpu’{,, opponemn 3D Maze Game I ] !
i ,  Simplemaths tables this game of skill, Great and Adventure ‘ '
it S graphics. BASIC and rolied into one! 48K ‘
| i

machine code. 32K

32K /8|0
® £6.95

£145 & ole] 645\ 3) il
0]V TIME TRAVELLER UtilityPackl  £745)

.
-
T i | Envelope program., variable print-text scanner and

Sats memory dump. 32K
-
. &

Travel through over 100
rooms in different tines,
and find the key back o
your own time. 32K

NI £6.95 (&

CARWARS/ALIEN mnﬂ Utility Pack 2
| Y

.
3
.

Disassembiler, programcrunch and text editos- 32K

gtk ISLAND

games both BASIC

and Machine Code. s et 5
yadveniure game in

\ G which you fight your way

through many obstacles to
escape

Ll iz ) £5.95 =

- |
Fight for survival on anisland inhabited by hungry,
dangerous cannibals. BASIC and machine code ' SEND TODAY! rostto SOFTWARE FOR ALL. Dept YC, 72 North Street, Romford, Essex o Phone: (0708) 60725

___ Program
Name
I Address:

Please send me Please bili my Access/Barclaycard/Amex No

x -i:-*.

L re |

£
g
- £
e £
¢ e »
: SOFTWARE
Please add £1.00 P&P per order, . £ 1.00 mm
rou!‘ AT —
= lencless Chegue/P O made payabis 1o

b | SOFTWARE FOR ALL “Programs for the people”
\& ———— L----------’
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DRAGON SAVE

aving had many initial problems

with program crashing on my
Dragon 32 and Ferguson tape, I
would like to pass on this tip to your
readers.

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

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

It is therefore important that to
save a program uscrs have the
cassette running before the CSave
command is entered and conversely
the C.Load command entered and
commenced before the Play
button is pressed.

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

N _7 Peake',
Berryhill,

Stoke on Trent.

BREAKER

ith reference to Gino Cracins’
program in Software File — see
December 1982 — which will break
any ZX-8]1 program upon loading,
there is a much simpler way to
achieve this, because the routine is
already in the ROM. Just type:
FAST (N/L)
RAND USR 836IN/L)
The waiting-to-load pattern will
appear on the screen. Start the tape
recorder. When the program has
finished loading, an error message of
C/O will appear. Ignore this, then
treat the program as a normal one:

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

think that it is a great machine

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

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

The right-most plastic screw, the

!own a Vic-20 and personally
0

one nearest the video-audio DIN
socket should be turned very slowly
clockwise,

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

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

Des Taylor,
Beckenham,
Kent.

LONG MEMORY

point that all owners, and

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

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

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

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

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

Stephen Mummery,
Bury St. Edmunds,
Suffolk.

YOUR LETTERS

SAINT JUDE

have been one of the many

ZX-81 owners for over a year
now. Until last week I was also one
of the many ZX owners who had
never managed to load a commercial
software tape successfully. I had
tried two different tape recorders,
one normal and one computer-
compatible, mains supply and
battery, and even a prayer to Saint
Jude — I hear lost causes are her
speciality.

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

In a frenzy of panic I hurled the
nearest tape into the machine and
loaded. The signal on the screen still
appeared normal but to my horror
came up with the report O/O. And
lo!, there it was: Your Computer’s
flexidisc program. Since then every
program that | have offered has
loaded without so much as an
adjustment. Could this have had
anything to do with the slowing
down of the tape deck and therefore
the computer finding it easier to
accept the signal? Meanwhile to all
those ZX-81 owners out there. Do
not despair with your machine, just
give it some stick!

I Harrison,
Slough,
Berkshire,

DISPLAY FILE

errors were printed in the
Z December issue in Your Letters.
atrick Couser claims to have found
location of the display file in a 16K
ZX-81. First error: his letter states
an address of 49340. You can not
use addresses greater than 32768. If
the address is higher than this, the
ZX-81 effectively subtracts 32768;
that is Peek 32769 equals Peek 1,
Peek 32770 equals Peek 2. His value
of 49340 is the same as 16572.
Second error: the screen starting and
finishing addresses can only be at the
locations quoted if a short program
is sitting in the ZX-81. The screen
area always starts directly after your
program area. Use a longer program
and the screen arca would be higher
up in the memory. This is not a
problem: the Sinclair manual quotes
the system variables 16396 and
16397 as the pointers to the Display
File Start — the screen area. In any
program if you include a line thus:
LET Z = PEEK 16396 +256*PEEK
16397 + 1
then Z will hold the start address of
the screen area. Note: the +1 is
added at the end, since the first
character in the display file is a
character 118 — Newline character
— and must not be altered. Try these
examples to prove the point: Enter

the previously-mentioned Let Z etc,
as a direct command into an empty
ZX-81. Then enter the following
direct commands:
POKE Z23

This will Poke a * in top left hand
corner of the screen.

POKEZ +31,23
will put an * in the top right-hand
corner of the screen. Caution: the
end of each line in display file is a
118 Newline character which must
not be altered. You must allow for
this if Poking the screen area.

POKEZ+32.23
will most definitely casue the ZX-81

“to crash. Try POKE Z+ 34,23 and

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

Try:
POKE Z + 346,23

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

G A Bobker,

Bury,
Lancashire

A CAUTION

ay I add further point to the
Sinclair saga. Like Mr Keevy

g~ cm&f l982 s I BO! Wwy,
hearing the same, regular extension
of delivery forecast and finally
cancelled my order at the end of
August, by phone and following
letter.

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

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

R K Davis,
Silverdale,
Lancashire. [}
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BBC robot buggy

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

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

The Buggy will be sold as a con-
truction kit complete with software,
circuit boards, stepper motors and
control cables. A screwdriver is the
only tool required to assemble it.
The price will be around £150 and it
will be available in March from
Economatics, 40 Orgreave Crescent,
Dore house Industrial Estate,
handsworth, Sheffield S31 9INQ.

mUR
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Glmo Company Machine
J K Greye ZX-81
Dcfonder
[1Star Trek Macronics ZX-81
CJGuipman Campbell Spectrum
Systems
[IBlack Carnell ZX-81
Crystal Software
[JAmok Audio- Vic-20
genic

CJTime Gate Quicksilva Spectrum

(I Trader Pixel ZX-81
[OMazogs Bug-Byte ZX-81
COWinged Work Spectrum
Avenger Force
[1Hopper Rabbit Vic-29
Software
[1Chess Bug-Byte BBC
(OStarwars Audio-  Vic-20
genic
[JStar Atari Atari
Raiders
CiPac-Man A Atari
[OScramble Quicksilva ZX-81
[JStar Trek Salaman- Dragon
der
[JEscape New Spectrum
Generation
[JSubmarine EMI Atari
Com-
mander
Space Bug-Byte BBC
Walk

OPimania  Automata ZX-81
[Ghost Dragoh Dragon
Attack

NEWS.

It came from outer Handsworth — the £150
crawls into the classroom

Barton sleuths use micro

[RERC S - L
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deflate £2 million fraud claims

WHEN POLICE swOOPED on Oxford's
“scroungers’ last year and smashed
what they claimed was a multi-
million pound fraud, they could
hardly have expected that a micro-
computer would come to the aid of
the claimants.

While banner headlines told how
Operation Major had smashed a £2
million social security fraud the
Claimants Defence Committee
claimed that the facts were rather
different and asked a local com-
munity centre, the Barton Project, to
use their computer to keep track of
the cases as they appeared in court.
The Barton Project went further and
developed a 40K welfare rights
program in Basic. This can tell
claimants what they should be
receiving and is designed to be used
by any community centre which
could afford a home computer like
the Lynx or Commodore 64

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

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

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

Anyone using high resolution graphics on the BBC model B is limited to a
maximum of 8K RAM to program in. Modes 0, 1, and 2 take up 20K of the
available 32K and the operating system consumes a further 3.5K which it
needs for work space. Acorn’s answer to this memory shortage in the
Tube; a IMHz data bus which permits the model B to be connected to a
second processor. From the end of March two eight-bit processors, 8
6502 and a Z-80, will be on sale for £195 each. Both supply a further 64K
RAM of which 48K will be available to the user. At & later date Acorn is
going to release a 16-bit processor with the capacity to address a massive
16 Mbytes of RAM. Adding a second processor should result in
significant improvements in processing speed. Since the second
processor will take over the task of interpreting and running programs it
will leave the first processor free to handle all input/output operations
such as writing to the screen or scanning the keyboard.




Commodore
compiler

PETSPEED IS THE FIRST optimising
compiier to be reicased for any
microcomputer. Several compilers
are now available for the BBC
Micro, the Spectrum and even the
ZX-81. These just concentrate on
converting a Basic program into
executable machine code and can
only cope with about 80 percent of
the available Basic commands. An
optimising compiler goes a step
further in trying to compile code
efficiently and compactly.

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

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

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

NEWS.

Texas extends range with £90

16-bit black and white micro

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

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

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

—

this year. However, the TI-99/4 is
not to be phased out. The machine
has been very much the poor relation
in the home computer market, suf-
fering from the effects of its initial
test-marketing at a price of £650.
Since November when a £50 money-
back voucher effectively brought the
price down to £150 sales have
quintupled and Texas is now out of
stock both in Britain and America.

There are now six production lines
operating solely on TI-99/4 pro-
duction in the States — executives
have been turfed out of their suites
in Lubbock 1o create floorspace —
plus the Italian facility at Rietta
which assembles the machines for
the European market.

A further plank in the market plat-

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

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

THE
GUARDIAN

Next month a cut-price entry
to the phone-line version will
be offered by the Prestel ser-
vice of British Telecom. This
will have a library of 1,000
programs at the start, covering
the usual range of education,
video games, household man-
agement and the like, all fed
directly into the home com-
puter,

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

Drunk with success?

resolved. At Timex in Dundee,
where the Spectrum and ZX-81 com-
puters are made, the management is
threatening to sack 1,900 of the
workforce. If the threat is carried out
and the workers go on strike Sinclair
Rescarch “will move our business
clsewhere, probably permanently.”

Sinclair Research claims that this
will not hit production of the ZX-81
and Spectrum. “We have large
stocks, we could do it overnight —
there would be no effect on
customers."" British production of
the ZX-83 which Sinclair Research
boffin Nigel Searle describes as “a
radically different computer” could
be endangered — although the
machine is not due to go on sale till
the Autumn.

600 work on the computer lines at
Dundee and these too would lose
their jobs if Sinclair follows the
example of Timex's other high
technology product — the Nimslo
3D camera — which stopped pro-
duction at Dundee just before
Christmas to move to Japan.

Sinclair’s computers already
include chips made everywhere from
El Salvador to Portugal and the
company is now prepared to move

production of the finished
computers overseas if it is not happy
with the alternatives in Britain.

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

Texas is more interested in semi-
conductor design than in electro-
mechanical devices like disc drives.
Research is primarily into chips.
The TI-99/9 which will appear in
the TI-99/2 computer has control
logic built into the chip and 256
bytes of onboard RAM — not a
microprocessor but a micro-
controller, says the company. It has
strong possibilities for robotic/real-
time applications.

Currah Computer Components have produced a speech synthesiser for
the Vic-20. They have given it the same name, Chatterbox, as a similar
device for the Spectrum, described in last month’s news pages. Like its
namesake it allows the user to construct an infinite vocabulary of spoken
words out of a number of sound units. As an extra the Vic Chatterbox
incorporates a series of software routines in EPROM to facilitate
programming of the device. These include an interrupt driven routine
which voices the keys as they are pressed, and software for inputting
speech phonetically. The speech synthesiser will be distributed through
the Spectrum dealer chain or is available directly from Currah Computer
Components, Greythorpe Industrial Estate, Hartlepool. Recommended
retail price is expected to be around £60.
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ATTENTION ALL DRAGON OWNERS!

FED YOUR DRAGON LATELY?

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORsELS FRom Active Software! @,:, g -

our poicy 1S 100% customer satisracTion — TRY US!
8 CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE

sPECTACULAR FEATURES oF Tve DRAGON 32:—

*BRILLIANT COLOURe *IMPRESSIVE HI-RES GRAPHICSe ¢EXCITING SOUND EFFECTSe

1) Interplanetary Trader — 20k +!

The year 2283. Occupation: - Space Trader. Tour the Solar
System in this real time game. Very challen Fmg and

s 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

i — 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.

7) Atom Hunt Brilliant colour, and graphics.

Full colour, sound, and graphics add to the excitement of
this addictive game of deduction. Features:- 1to4
players: individual scores and ratings.

2) Execution —20k+! "
A hangman style game with a difference. Play the
computer oran 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

6) Snail Pace and graphics.

Announcing: - SNAIL DERBY-! Supe: 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.

* No-quibble replacement guarantee. * 48 hour dispatch.

< * All 8 programs supplied for the realistic price of just: —
:‘:'3‘:% % All 8 programs double recorded on our own quality tape.
\

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

THE SPECTRUM POCKET BOOK

160pp £ 6 5 0 Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair

Learning Lab, turns his attention to the ZX Spectrum — the book you have been
waiting for! All the material in the book is totally new. 2

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 zxs1 Pocket Book 138pp £5.95
Z X80 Pocket Book 128pp £4.95
Atom Business 110pp ... ...£7.50

Hints & Tips

Discover new ways of using PRINT; INSTR functions,
VAL, PRINT USING, hexadecimal conversion, upper
case conversion, load and save arrays. BEEP with sliding
tones, 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 oimya 2 SR
Spectrum machine code as above £5.00
Nowotnik Puzzle, Demolition & Tenpin £5.00

for ZX81 3 Adventures: Greedy Gulch,

Prices Magic Mountain, Pharaohs Tomb ... £5.00

include VAT ZX81 Pocket Book Cassette £5.00

PHIPPS ASSOCIATES

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

Dept A FREEPOST EM463 (No stamp required)

99, East St, Epsom, Surrey KT17 1BR.

Telephone 03727-21215. 24hr phone service. o oy
_——— .
Access and Barclaycard accepted
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COMPUTER CLUB

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

Computerniks in Worcester Park

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

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

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

e

IO

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

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

This was an interesting introduction to the
variety of services the Prestel network offers.
Aladdin’s Cave on Prestel contains a number
of pages of software which can be downloaded
into some of the popular home micros. After a

few false starts Bob Forster managed to

download and run on the BBC a useful little
program which explained the basics of digital
electronics — an impressive demonstration.
The ALCC itself provides about 300 pages
of information on Prestel. These include a
newsletter, a magazine section, snippets of
information on particular micros and pages
devoted to the activities of each member club.

Local society news

Bognor Regis Bugs

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

South Northamptonshire

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

Simon Clark on 0327-52191
information.

Starting in Sutton

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

Cannock computing

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

for further

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

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

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

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

Meetings are held on the first Monday of
every month. For more information contact
Norman Beattie on 01-337 3747. B
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ONLY FIVE YEARS ago various computer
industry pundits were predicting the demise of
the disc drive — to be replaced by magnetic
bubbles, and other more exotic storage
devices.

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

Floppy-disc drives are now available for
most of the wide range of personal computers
— from 800K dual drives for the BBC, down
to a 42K drive for the ZX-81. The advantages
disc storage offer over cassette are
considerable. Firstly, loading and saving to
disc takes a matter of seconds rather than
minutes; secondly the computer does not need
to read through programs on a disc in
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Now that disc drives are
available for most popular home
computers David Simpson and
Simon Beesley examine the
whole area of mass storage and
in particular drives for the BBC
Micro, ZX-81 and Vic-20.

sequence but can access any program at any
part with equal ease.

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

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

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

This ability of the drive to move the read-

write head to any track in a very short time is
what gives disc systems their random-access
capability. When the correct track has been
stepped to, there is only a short waiting time
before the required stretch of data passes
across the head.

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

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



UTION

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

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

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

When the DOS writes a file to disc it records

[continued on next page)

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

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

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

Some people clearly think so. Macronics are
selling all the units they can produce, many of
them to overseas buyers.

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

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

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

Nine disc commands are provided by the
DOS. These are called through USR com-
mands. To produce a disc-directory listing,
displaying the file names of all the programs

on a disc, you need to enter,
LET E = USR DIR
DIR is one of the reserved variables which

X8I

contain the addresses of the command
roulincs. LET E = USR 9999

calls the initialising routine which assigns
these addresses. Without initialising you must
provide the numeric address itself.

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

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

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

LET FS = “NAME"

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

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

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

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

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

Macronics has also adapted their interface
for use with the Hungarian micro-cassette
drive, the MCD-1. But it will not go into

production of this version until the Hungarian
manufacturers manage to supply the unit in
quantity. The price for the drive and interface
together is expected to be around £200.
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(continued from previous page)

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

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

Although they usually bear such labels as
40-track, B80-track, single-density or double-
density, discs arrive from the manufacturers ig
a blank unformatted state. 3

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

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

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

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

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

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

The floppy disc was, in its first generation,

{continued on page 38)

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

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

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

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

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

For this review I tested not only the Acorn
single drive but also drives manufactured by
CDC and TEAC and all performed satis-
factorily. Also available from Acorn is a dual
80-track, double-sided disc unit. This is priced
at £799. By shopping around it is possible 1o
obtain many different combinations of disc
capacity and price at a considerable saving®
over the Acorn units. 1

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

Thus *Cat lists the current disc's catalog on'
the screen,

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

The clever thing about the DFS is that all of
the commands available in the cassette filing’
system of the standard computer are available,
using an identical syntax, in the disc system.
This means that most programs will be able o8
run with no modifications when translated on’
disc. Of course there are many more com:
mands and functions available for use with®
discs. To help in using the correct syntax, the
command *HELP can be typed. This then
displays a list of all DFS or utilities
commands, with the necessary syntax.

If an error is made when typing a command,

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

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

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

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

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

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

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

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

You can also Verify a program you have saved.

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

Print # is also used to send one of the seven

commands which are supplied by the disc-
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this correct syntax is displayed; much more
useful then something like error 25.

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

Using this approach I am now able to load
and run Snapper in under four
seconds. Typically an 8K program takes under
two seconds to load. Apart from its ability to
rapidly save and load programs, what else
significant is there about the disc system?

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

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

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

the end.

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

Unfortunately, if only a single drive is

available the system will copy only one of the
multiple files requested before prompting for
the user 10 swap discs. It does not attempt fill
up all available RAM with data before
requesting a swap.

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

Apart from these small gripes the system
works very well and certainly adds much to
the pleasure of using the BBC Micro. el

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

OPEN 3,8,15

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

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

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

The last two disc commands are Validate
which ensures that disc space is efficiently
allocated, and LOAD “S” which reads the
disc directory into the computer. Listing the
directory shows the names, type and size of all

the files on the disc and the amount of space
left.

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

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

A small survey we conducted indicated that
the drive performs pretty well. One software
house we spoke to has used three drives
intensively over the last nine months. None of
them developed any hiccups and the only
problems met with came from using low-
quality discs. =]
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(continued from previous page)

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

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

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

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

Another type of disc technology that will

—

MICRODRIVE

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

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

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

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

Sinclair's Microdrive is not a true disc drive but
a stringy floppy endless tape loop. Although
the 100K capacity, and the data transfer rate of
16 Kbytes per second are impressive, the 3.5,
average access time will make the drive too
slow for many uses. Nevertheless at a price of
£50 for the drive plus £30 for the interface the
Microdrive is bound to be a success when it is
released in March.

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

Read/Write is of more interest to the
computer user as a disc that can have data
written onto it. At present even prototypes of
this type of disc are “write-once” and cannof
be erased. But if the new Sony 8in. optical disc
prototype is anything to go by the disc has
such a large capacity — 2000 M bytes — that’
having old unerased copies of files on the disk’
will not be too much of an inconvenience and
in effect provides a built-in backup facility.

These types of drives are not likely to appear
commercially for a few years yet so cons
ventional magnetic discs are not likely to
disappear overnight. [ |

Conclusions

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

B The range of commands offered is
limited and disc capacity is a meagre
42.5K. But in view of the fact that the
ZX-81 was not designed to take a
disc drive the FIZ is an impressive
achievement.

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

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

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

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

M The drive appears to be well made
and reliable.

M The BBC Disc system enhances the

operation of the already very well
designed fundamental machine.

B All DFS commands are easy to use
and have a logical and consistant
syntax. There could be a limitation to
the full use of available disc storage
capacity, especially for 80 track
drives, because of the restriction to
31 files per disc catalog.

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

B It is well worth shopping around for
alternatives to the Acorn disc drives
in terms of value for money. "
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a rochcugecble power
§ large enough for writing
l manipulating data
inywhere, yet small enough to
drieicase.
ot the size fool you. The HX-20 is
¥ foy or an excuse for a calculator.

bn machine using a full extended
crosoft BASIC with 16k RAM,
pandable to 32k and 32k ROM
i 64k, RS-232C and Serial
p ASCII typewriter keyboard and
: - le keys brings ten separate
s to your fingertips.
Olbow.
on its own power supply for
ccm be easily recharged
i use, with the ability to

retain its memory in RAM even when
switched off.

Keeping you in the picture.

The LCD screen is unique — showing any
20 characters by 4 lines at a time — enabling
you to carry out word processing or data entry as
if you are using a large screen.

Print Out. Built In.
The 24 column dot matrix impact micro-
rinter offers 42 LPM in a crisp, precise
x 7 matzix for perdect hard copies. Every time.
Lou can choose from a wide range of
peripherals from bar code readers to acoustic
couplers for total capability.

Epson. Reliability through Research.

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

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

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

Which is a bad day for ducks.

Epson (UK) Limited

Freepost

Wembley, Middlesex HAS 6BR
Freefone: 2730

Telex: 8814169




KRAZY KONG, A 100% machine code program with 3 2X81 SCRAMBLE, Full 2 screen machine code program

ecreens of HiRes Gorillas barrels, fireballs, comes with M/C Invaders M/C Galaxians plus three
ladders, lifts and a running and jumping man, Un- more on the ZX81 Arcade Pack ? £5.00,
believable? See it on your 48K Spectrum 9 £5.00.

GORFIAN INVADERS. A superb 4 Screen machine code

program with Invaders Galaxians, Firebird and Flag- These programs are available at around 50 nation-
ship, for your 48K Spectrum #* £5.00. wide lpocialéydlolzitod Eougutor Sort:nro doal;rgi

and by Mail Order directly from us. CCess an Ba
Togs, Fiver, rivernank, and turclos plus fanioasis card orders on 2uhr. Answering Service 061-366-8223.
sound effects and music, for Spectrum ® £5,00,

SPECMAN, Probably the best version of its type

great machine code graphics and Sound effects with Plsase send orders to C Tech Software, 184 Market Street,
3 to 5 ghosts and a real muncher that munchies in all HYDE, Cheshire SK14 1EX.
directions unlike some cheaper versions. For any

Spectrum @ £5.00, - et . o
CITY BOMBER. Another great program with clever " !
sound effects and brilliant graphics comes with 7 Doalorn* isn't it time you too sold Software as goo

other games on the SPECTRUM Arcade pack ® £5,00, AB KRS




700...NOTE OUR NEW
OFFICE ADDRESS AND
CUSTOMER SERVICES
ALL PRICES FULLY
INCLUSIVE OF VAT AND
P&P - NO MORE TO PAY!
@® All Programs will run on all
operating systems
® All software in stock before we
advertise
® Send SAE for Brochure

6 MICRO GAMES

"‘

" MODEL A/B

Cassette 1: Star Trek/Candy Floss (very popular)
£6.50 =

Cassette 2: Family Games (houts of fun) £4.50
Cassette 3: Mutant Invaders/Breakout £6.50
Cassette 8: Model A Invaders (M/C) £5.50

i 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

i CASSETTES9

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 CASSETTE 10 ,VL/'
WORDPRO. Cassette based word oo é
processor for either Epson or Seikosha W
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)

i CASSETTE 11
ATLANTIS. The superb fast action arcade
game written in machine code to illustrate
to the full the machines fantastic colour
graphics and capabilities. This game
includes all the usual ATLANTIS/
SCRAMBLE features. Guide your
submarine Nautilus along the undersea
landscape and through the caverns
avoiding mines, depth charges, rockets,
jelly fish, serpants etc.
Only £7.50 inc. For MODEL B

{or A+32K)

WE’RE EXPANDING

.

i CASSETTE 12
FLAGS. A superb educational program.
The flags of the world are drawn in hi-
resolution colour graphics. The program
then tests your knowledge of flags and
geography. Have fun while learning.
Only £4.50 inc. For MODEL B
{or A+32K)

mp 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 - STRATOBOMBER
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 MODELB

W e © 52
FONE
snf - 4; hour despatch
Limited
9 King Street, OFFICES OPEN
Blackpool, Lancashire 10am - 5pm Tues-Sat
(0)(0253) 21555 [F] =W
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Fun at home — effective in the office. Will the
Lynx’s wonder ingredient CP/M make Camputers’
claims for its elegantly-styled 48K
colour computer wash whiter?

Bill Bennett put it to the test.

THERE ARE two ways of making money from

whether you are a car manufacturer or a
computer designer. The first way is to
produce some astounding new idea or gim-
mick, and pray that the idea catches on. This
is a risky business, but it can pay huge
dividends: for example, there was the ZX-8]
and the model T Ford.

| but then the designer stands to gain less 1oo. It
engineering — and the same rules apply |

involves looking at existing engineering ideas
and combining a number of them in a new
way. This is what has happened with the
Lynx.

The Lynx is simply a good micro. It has no
wonderful outstanding qualities, but in every
department of its specification it ranks
alongside the best. It

The other way is less fraught with danger, | designers took the best features of all the
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is as though the |

popular micros and put them together in thes
one box.

So the Lynx represents a consolidation of
previous advances as well as a tiny advance of
its own. By utilising technology that has
already passed the test of time, it should have
fewer teething troubles than some micros
which aim to break new ground.

The standard Lynx has 48K of user RAM;
which leaves 16K for programs and data when
in the high-resolution graphics mode. This
can be expanded inside the case in steps of
64K up to a total memory size of 192K. The
high-resolution graphics mode really is high
resolution with 248 by 256 pixels.

Excelient track-record

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

CP/M is the operating system most widely
employed by the larger microcomputers useds




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

Of course in practice there is nearly always a
good deal of fuss, but it does allow the user
access 1o thousands of computer programs and

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

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

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

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

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

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

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

Music-making

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

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

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

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

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

fcontinued on page 45)

Code-shy manual

The manual rather coyly shies away from |
the subject of machine-code programming.
There is a chapter on the subject, but this is
only for those who already know something
about it. .
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Don’t bother
guessing which

programs our
'~ members are

saving money on

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

Membership of The Microcomputer Software Club would
save you money and trouble. Each month we thoroughly
test and evaluate the many programs issued by the growing
number of producers - including Pixel, 1JK, Bug-Byte, A & F,
Campbell, C-Tech, and the smaller companies that you may
find it difficult to keep track of. If a program is good, and
it has got to be very good, it is recommended to our mem-
bers in the next issue of the Newsletter.

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

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

for recommendation. The range is large, including adventure,

arcade, standard games, household, financial, educational,
wordprocessing, and utilities. Ordering from the Newsletter
is simple and quick and, of course, quality is guaranteed.

IGIE

GILWUJB3

this month.

JOIN THE CLUB
AND WE WILL
TELL YOU,
FOR FREE

Membership is completely free of charge, and receipt of the
Newsletter is automatic. Members are under no obligation
to purchase a fixed number of programs from the Club.
They buy what they want when they want in the full
knowledge that they are buying the best programs at the
best prices. So, if you own or use a BBC A or B, Dragon,
Spectrum (both versions), VIC (expanded or unexpanded),
or ZX81 (16k), join the Club. It will cost you nothing, and
save you a lot.

JOIN] TEDAEY?

THE MICROCOMPU’I‘ER SOFTWARE CLUB
P.O.Box 166, Oxford, 0X2 9BJ, England.

MicroGCeompuiter SOFUNAZARIE

Free membership application

Please accc[i:_hm application and enrol me as a
14

e RS L R e S SRS 7o I 1S 5 6 5 T A
azeagllember[wlél rclf]ell\:lhct(;llu: Ne\;sicl:_er ADDRESS | 1 1111 l [ l |. | L[ l | 1 | ! | | ] J [ i L[ | ]
frl%n:‘am;:_a?rzﬁz;gﬂe‘:cdu: meenn}lb:rsc:g sc(lrfl:::u::i L_LL ll_.l_l‘Ll l l 1J j J | Il[| [ 11 I l [ [ 1 1]
a r microcomputers. [ may cance

ﬁu:r%\bcrshlpatany nmtlz) i oy ' M 100 (0 (% B4 A £ g 60 J_LLL.LL_I. 1 1 | Ll.l (S s S
When completed, return form to:- POST(‘O[)[_-;! 1 39 3 R O s o )| | 1 [ 1] l | | AGE (If under 18) Ll_l
THE MICROCOMPUTER SOFTWARE CLUB coMPUTERMODEL | | | [ L [ 111 ]| computerrAM| | |
P.0.Box 166, Oxford, 0X2 9BJ, England. SIGNATURE
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(continued from page 43)
machine code on the Lynx.

The Sound command is a good idea, which
allows interesting possibilities, but a few Basic
statements could be a more powerful. Sound

works by outputting a number of bytes of

memory through the speaker. With a memory
of 48K, relatively complex sound patterns can
be acheived. Sadly there is only one voice
channel, but even with this restriction good
effects are still possible.

-

Speech synthesis

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

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

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

The Lynx has a number of commands and |

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

Oid favourites

Lynx Basic has all the old favourite com-
mands, including the now essential Trace to
let you know where things have gone wrong.
Swap is interesting as it allows you to swap the
values of two variables. Pause will hold up the
computer for a specified amount of time.

JPCS is a string function that converts all the

letters to upper case.

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

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

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

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

| CONCLUSIONS
| @ The Lynx is an attractive little
machine, but offers nothing
spectacularly new.
B It is good value, and does have some
very interesting expansion possibil-
ities — especially when it becomes
part of a CP/M system.
| B The real keyboard, high resolution,

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

The £99 16K colour computer is the first to
break the £100 barrier. Outwardly there is
nothing to distinguish it from the £169 48K
version. Both are grey plastic wedges
measuring 1lin. by 7in., designed to present
the keyboard at the same angle of attack as a
typewriter. Height is 0.751n. at the front rising
to 2in. at the back. Overall the Oric is half as
big again as the Spectrum and 50 percent
heavier.

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

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

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

“
L ae
-
-

easier to type on than any of Sinclair’s
offerings.

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

- ®
-
-
-t
- "
-

-
-
-
-

When you want to break out of dreary
monochrome the Ink and Paper commands
allow you to choose your own foreground and
background colours. Numbers 0 to 7 offer you
black, red, green, yellow, blue, magenta, cyan
and white. Colours are comparable in quality
with the Spectrum but there is no facility to
change the border colour. The control key
gives access to double height and flashing
characters,
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What goes zap and ping,
is red and yellow and
green and blue all over,
runs at millions of cycles a
second, can remember
16,000 bytes of
information and costs only
£99? Now there is an
answer — the Oric. It is
still only three years since'
Sinclair produced the
world’s first ever £100
computer — the 1K, silent
black and white ZX-80,
only 18 months since
Commodore produced the
first £200 colour computer. |
Meirion Jones looks
for the catch.

Drawing on the Oric is not difficult. Typing
Hires gives access to the 240 by 200 maximum
resolution of the Oric. You can work in two
colours at a time in Hires but you have the
bonus of three lines of 40 characters outside
the main Hires screen. Curset X,Y,Z sets the
cursor to an X,Y co-ordinate on the screen
while Z specifies the foreground or back-
ground colour. Curmov is like Curser except
that X and Y are relative to the last position of
the cursor. Draw X,Y,Z draws a straight line
from the current cursor position to a point X
across from it and Y down. The circle
command takes the form Circle R,Z where R |
is the radius and Z is again the fore- |
fcontinued on page 49)
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PROFESSIONAL
ADVENTURERS

§ TO UNDERTAKE

. THREE DANGEROUS}
'l MISSIONS

i You will need a quick agile mind, a rock-steady hand, and nerves of steel to !
{ survive. Your reward will be treasure beyond the dreams of man and the

W, satisfaction of going where no man has gone before.

PHILOSOPHER'S QUEST
A fascinating

adventure in a world of
fiendish puzzles to be
solved. To complete
your quest—think hard
gbout everything you |

0.
SPHINX
ADVENTURE

s
(e

Philosopher's
Ouest

CASTLE OF
RIDDLES

Win over £3,000 in prizes
in the fabulous Acornsoft/

All the adventures can be run on
the BBC Microcomputer Model B and
cost £9.95 including post and

packing.
Acomsoft Limited c/o Vector Marketing Ltd, Deni
Industrial Estate, Wellingborough, Northants NN8 RL

To- Acmnsoﬂ Limited c/o Vector Marketing Lid, Dmuf!nn
Incdustrial Estate Wellingborough, Northants NN8 2R
Please send me the following adventure games.
Philosophers Quest  SBGO1 .. .(qty} at £9.95 =
Sphinx Adventure  SBGO7...{qty) at £9.95=

Castle of Riddles SBG17...(aty) st £9.95 =

Total
Your Computer competition. A full-sized classic | Loty oot o
Entry form on every pack. adventure game in S
4 Enter the warlock’s castle, which you move ki
7 solve the riddles, and regain [ sl through caves, fight | 40
[ the ring to become ‘King of | with trolls, collect | T
- the Ring! treasure and finally make your way to | =~
i AT the sphinx to collect your reward,. =20 .

Ll I A R, T IS ¢ MW‘W-

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.

A galaxy containing 100 quadrants.

Impulse and warp drive speeds.

Long range galaxy scanning.
Shield control and status reports.

THIS GAME IS A MUST FOR DRAGON USERS. APPROVED BY
DRAGON DATA LIMITED.

Send to:
TROJAN PRODUCTS
Dept. YC
166 DERLWYN, DUNVANT,
SWANSEA, WEST GLAM SA2 7PF

o o - ]

Please send me “SPACE TREK"” for my DRAGON 32. | enclose chaque/P.0. for {7,650
which includes PHP

MR/MRS
ADDRESS ..

PROGRAMERS DREAM
(SPECTRUM)

P.D. s an advanced TOOLKIT adding the folowing extra features to the standard
SPECTRUM

{1} RENUMBER (INCLUDING THE FEATURES OF RENUMBER DELETE).

{21 BLOCK MOVE AND RENUMBER

13) BLOCK OR LINE ERASE

4] CHANGE STRINGS (AS SELECTIVE AS REQUIRED),

51 DUMP {VARIABLE NAMES AND VALUES].

(8] DISPLAY PROGRAM AND VARIABLES SIZE.
If you noed a speedy M/CODE program that will RENUMBER, CHANGE all or some of
your variable or string names. Change commands, string contents, MOVE whole blocks
of program and RENUMBER them to fit into available gop. Print to the screen the final or
developing values of the program vanables, inside a8 FOR NEXT LOOP if required, to
display the size of your program with or without variables. To arase instantly lines or
blocks of text then you need PROGRAMERS DREAM. The whole program is just 1450
BYTES of fast M/CODE and requires only a single line of BASIC to control it.
Furthermore this powerful debugging tool s complate with explicit instructions and

costs just £7.00
SPECTRUM RENUMBER DELETE

Just 600 BYTES of fast MACHINE CODE. Controlied by a single line of BASIC (A 9599
REM) into which the START, NEW START, INTERVAL & STOP NUMBERS are
entered. A BLANK REM gives an AUTO 10 RENUMBER. Resolves leading jumg
numbers in expressions and non-existent jump numbers if affected by a renumber pass.
All GOTO, GOSUB, RUN, LIST, LLIST, RESTORE JUMP NUMBERS ARE CATERED
FOR. NO EXTRA WORK. The last altered jump numbar can be flagged by listing after a
pass. Full legality checks and ERROR REPORTS. DELETE simply requires o start and
stop number and it's ready. Call from BASIC or immaediate mode. Quick, clean and easy.
“You won't buy a better RENUMBER program for the SPECTRUM.™ £5.00. inc VAT and

post

SPECTRUM DISASSEMBLER
Your flexible friend. By using the printer buffer for temporsry storage this program
alows you to format output as required. Its output is a clearly defined 12 CHARACTER
mnemaonic aithough 9 will suffice. This can be printed to the screen in one or morne
columns, or to the ZX printer, into an array for later printing, or use it with your M/CODE
loader program. All 1.2.3 and 4 BYTE ZB0 op-codes handled. Also included are the
calculation of both absolute and relative addresses plus SPECTRUM RST literals. Switch
literals on and off to print TABLES and other FLAGS. Complete with a demo program in
order that you may extract the best from this excellent program. This may be the key to
your understanding of the SPECTRUM. JUST 1500 bytes of fast M/CODE it's flexible
and will even disassemble itself. JUST £5.50, INC

DI-LOADER

Al the features of the dissssembler and more. Disassemble CODE as you load it
Backtrack, INSTANTLY craate an insertion gap, or DELETE any amount of CODE, Use
LITERAL SWITCHES, RESTARTS or STOPS. Auto RAMTOP setting loads CODE at
given address. Display features ADDRESS, CODE. Z80 MNEMONIC AND ASCIl,
Program holds M/CODE in BASIC to preserve RAMTOP for the loaded CODE. Only
4692 BYTES, Speed your understanding of M/CODE PROGRAMMING. Full
instructions. £7.00.
ALL THE ABOVE M/CODE UTILITIES ARE POSITION INDEPENDENT FOR
LOCATION. ABOVE A RAMTOP OF YOUR CHOICE

WORK FORCE
140 WILSDEN AVE, LUTON, BEDS.
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Back view reveals, left to right: TV output, RGB monitor, cassette, Centronics interface, expansion port and power input.

fcontinued from page 47)

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

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

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

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

Forth on the way

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

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

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

A good speaker and built-in noises get the
Oric’s sound off to a good start. Typing Zap,
Ping, Shoot or Explode produces convincing
arcade game noises which can easily be
incorporated into any program. Control G
produces a continuous ringing sound. Instead
of the mumblings of the Spectrum the Oric
delights in Sound, Music and Play commands.
Sound and Music define the type of sound
while Play shapes them. Sound consists of
noise channel which can be mixed with any of

| three tone channels at any of 15 fixed volume

levels — or a variable volume level 1o be
defined by Play. It also defines the period of
the sound. Music gives a choice of notes across
six octaves. Play enables noise and tone while

offering seven choices of envelope to shape the
sound.

One of Oric’s backers is British Car
Auctions but, if they thought they were
moving into an area of business with a better
reputation with consumers than selling
second-hand cars, computing may not have
been the best choice. It would be unfair to
single out Oric Products International because
many of the people who have now waited
three months for the Orics they ordered on 28
days’ delivery only ordered one because they
had given up on ever receiving the Spectrum
they had ordered when Acorn failed to deliver
the BBC on time.

Not enough thought has gone into the
simple things. Detail changes to the design
could have made the Oric look far more up to
date. The mains lead from the built-in
transformer in the plug is annoyingly short
and the plug into the back of the machine is so
shaky that unless it is taped into place you
could lose whole programs that you have
painstakingly typed in. Doubtless Oric will

| soon put these details right and produce a

prop«.r manual. It would be a pity if a good
| machine at a bargain price were to be spoiled
for a ha’porth of tar.

CONCLUSIONS

M With 16K for £99 and 48K for £169,
Oric 1 remembers more for less
money than any other colour
computer.

M Oric offers six true colours in
addition to black and white. Any two
can be used in high resolution.

W Sound is loud and clear — not just a

- muddy bleep. Channel, octave, note,
period and envelope can all be
controlled. Built-in sound effects will
be useful for games.

M The keyboard is an improvement on
the Spectrum’s but a real typewriter
keyboard would have been much
better and would, perhaps, only have
added another £10 to the price.

M The Oric has been designed for the
real world. A built-in Centronics
hterfaoamakasheasytoplusin
printers and peripherals — whereas
Spectrum buyers will have to pay £20
for an RS-232. Oric’s Modem should
also be available months before
Sinclair’s.

M Oric's first manual was disastrous —
it was clear that the writer had never
laid eyes on an Oric. The manual has
been corrected, and is now merely
inadequate. The full manual should
be available in the near future.

W The 6502 CPU is already familiar to
Acorn and Commodore specialists so
there should be no shortage of
software.

M Once teething troubles have been
overcome the £99 Oric will become
the ideal beginner’s machine.

!0nclacluﬂnqhkwwtrybutthis
a mixed blessing, and the Basic is
conventional.

B Problems with fluctuating modu-
lators may cause production delays.
Sinclair cannot hope to bring out the
ZX-83 much before autumn this year
— but if the Oric becomes a threat he
might alter the specification of the
Spectrum or cut its price. Potential
Oric buyers should also remember
that the Electron and the Binatone
may appear soon. =]
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THERE IS NO doubt in some people’s minds
which micro has the best games — it has to be
the Atari. But the games are more expensive
than the average, which makes it very
important to try before you buy. Who can
afford to spend £20 or £30 on a game and not
play it?

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

Arcade games are fast and furious, because
they are designed to extract another 20p from
your pocket as quickly as possible. Home
computer games can on the other hand be

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

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

If you like the arcade versions of Pac-Man
and Missile Command then you will like the

| home versions. I found Asteroids somewhat

disappointing, but then I also disliked the
arcade version. Centipede, however, is
certainly very addictive.

The game is simple. You have a bug-blaster

| at the bottom of the screen, and you kill

much more challenging and absorbing to play. |

Examples are Atari’s Star Raiders and Eastern
Front 1941 and from Thorn EMI, Jumbo Jet
and Submarine Commander.

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

Eastern Front 1941 — written by Atari’s
Chris Crawford, who also wrote Tanktics,
Avalon Hill's Legionnaire and Atari’s Scram
— is a war game. You command the German
armies fighting the Barbarossa campaign
against the USSR, The graphics are impres-
sive: the map is about 10 screens big and you
can use the joystick to scroll over it in any
direction: this is single-pixel scrolling.

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

Frogger-variant
Preppie’s garden
setting, right, seems a
million miles from
suburbia with no plastic
gnomes and three lanes
of man-eating
lawnmowers. Jumbo
Jet, below, is a
complex flight
simulator.

tE1 8
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centipedes — segment by segment — as they
wind their way down the screen. Meanwhile
you are obliged to avoid being hit by prancing
spiders or bombed by frantic fleas, while
simultancously trying to pick off passing
scorpions. All the play takes place in a field of
mushrooms.

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

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

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

3J@j00ooojoon
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The independent games are necessarily in
the number two position, and as such should
try harder. Roklan’s version of Midway's
arcade game Gorf is a case in point, The

| graphics are recognisable as Gorf, and there

are four different variations — invaders with
force-field barrier, laser attack, space warp and
mothership. But the pace is a little slower than
the Atari version.

Airstrike from the English Software
Company is a home version of the arcade game
Scramble. It is hard to manoeuvre the joystick
operated needle-fighter across the tiny
landscape of the home version. The rockets
that take off as you fly by are very easy 1o
dodge, you just accidentally run into walls all
the time. Also, the bomb release is the space
bar of the computer which presents problems

as you need two hands to work the joystick.

The graphics are not quite as good as some of
the other arcade games tested.

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

Meanwhile the enemy ship is also picking
people up and dropping them into a volcano,
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In Submarnne

Commander the Med is the theatre of war for
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HpED

vour hunter-killer
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You have to race against time as the volcano
eventually erupts and destroys the cities.
Because of the graphics it is fun to play at first,
but it lacks the speed of Centipede or the
challenge of Star Raider.

Preppie from Adventure International —

which produces the Scott Adams Adventure

games for the Atari — is a Frogger-type arcade
game. The graphics are smooth and colourful,
and the sound is musically the best I have ever
heard on the Arari.

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

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

Probably this game, by Tony and Benny

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

Finally, I tried two discs from Broderbund |
software, who are justly famous for their |
Apple games. | was really looking forward to
playing Choplifter but the disc refused to

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

Simulations are a fascinating area of com-
puter -games, and they have educational
interest 10o. Just as pilots now learn to fly in
simulators, perhaps we will all use this method
of learning in the future,

Thorn-EMI's flight simulator Jumbo Jet,
and simulation games Submarine commander
and Soccer are all supplied on ROM packs so
they are “plug in and go”. Unfortunately they
are not “plug in and play”.

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

The Jumbo Jet screen has an instrument
panel with indicators to watch. Submarine
Commander has slightly fewer, but the central
area of screen offers three options: map, sonar
and periscope views. Thus you can track a
ship on the map, dive and home in using
sonar, then nearly surface and watch vour
torpedoes strike home using the penscope. It
is a real challenge.

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

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

Game Manufacturer
Star Raider Atari
Eastern Front (1941} Auari (APX)
Centipede Atari
Gorf Rocklan
Airstrike English Software
|  Protector Synapse
‘ Preppie Adventure
International
Bandits Sirius
Choplifter Broderbund
Stellar Shuttle Broderbund
1 Jumbo Jet Thorn-EMI
Submarine
Commander Thorn-EMI
Soccer Thom-EMI

Medium Number Price
of players

ROM one £28.95
Cassette or disc one £21.95
ROM one or two £28.95
Disc or ROM one ortwo £26.95
Cassette or disc oneortwo £19.45
Cassette or disc —

32K minimum one or two  £20.80
Cassette or disc

24K for disc one ortwo £19.75 !
Disc — needs 48K one £23.95 |
Disc — needs 48K one £23.75
Cassette or disc —

32K for disc one £19.75 :
ROM one £34.95 |
ROM one £34.95
ROM one to four £29.95 -

Atom International (U.K.) Lid, 185/195 Ealing Road, Wembley, Middlesex HAD 4QU. Telephone: 01-900 0511. Thom EMI Video
Programmes Ltd, Thorm EMI House, Upper St Martin's Lane, London WC2H 9ED. Telephone: 01-836 2442, ANl programs available
your local Atan software dealer, and from Sdica Shop Lid, 1-4 The Mews, Hatherley Road, Sidcup, Kent DA 14 4DX. Telephone

01-308 11
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A+ F SOFTWARE +

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

IS WOLVY NOSWVYd D88

PECTR K BBC
ATOM = Sl Model ‘A
Torpedo Run Frogger £7.00 Tower of Alos £6.90
Cylon Attack - Model ‘B’
Space Panic P 05 Tower of Alos £6.90
| Painter £6.90 e Planes
Zodiac Painter .
Death Satellite BR?G%N £6.90 Pharoh's Tomb £8.00
eadwoo A Frogger

R R R R R e e R R R R R R R R R P R R R S R R R R R S R R 2SS 22222222 SRS RS RS RS RS E SRR R}

Price £8.00
Nre:\(:\? Release P LA N ES R?c%gg'&ame

HEERRNREERERERERAAFT RSP R R R ERARR RN R TR R RN NN RSN R RN AR R R R R AR SRR PR RRRRA R RRRRRES

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 £1850 6-Way ‘Adda’ board £28.75

Ovia D89 WNYLD3dS SNINIIS AIVIO

| 5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON

| (Quote 830/ 1° for discount on telephone orders)

| NAME PLEASE SEND ME:
| ADDRESS

|
|
|
|
| |
1
|

| Please note prices include post & packing
I You may also telephone (24 hrs) with credit card order

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

WOLY NOSVYA 289 WNYLI3dS SNIYIS ¥IV1D
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI

400
3800

N\

ATARI

ATARI PRICES REDUCED

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atan 400800
personal computers. We believe that the Atari at its
new price will become the U.K.'s most popular per-
sonal computer and 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

ACCESSORIES
Cabibes

Cane ey
Duiattey
Joymhy

Lo Stk - Joystich
AR Sappiey
Factiey

ADVENTURE INT
Adary Adv
Adventurelng
Purate Adv
Maon Img
Voodeo Cant
The Count
Steange Ody
Mbystery Fun
No B8 Pyramidof O
No 9 Ghost Town
No 10 Sav Isiand 1
No 11 Sev Ishand 2
No 12 Golden Voy
Angle Worma
Deflections

Gl Empere
Galacre Trader
Lunar Larder

o 1
No 2
No 3
No 4
No &
No €
No 7

- -

Mountam Shoot
Heprguprd

Srar Fhite
Sundey Godf

AUTOMATED
SIMULATIONS
Crush Crumbie Cmp
Datestores of ftyn
Dragons Eve
Invesson Orion
Aescue #t Moget
Hicorhet

S Warroe
Temphe af Agnhg
Upper Reschnes Apt

BOOKS
HBauc Rat M
Compute Ates DOS
Compute Bk Atar
Compute Magad e
Do Re Arars

DOS Uritives List
DOS2 Manu sl

Mac Arer Booas
Do System Liating
Wiy Manua

SILICA SHOP LIMITED

Dept. YCOZB3, 1-4 The Mews, Hatherley Road, Sidcup,

BUSINESS
Calcularor
Databuse Managen
Deciuon Maker
Graph:n

Invoicing

Libraciar

Mort & Loan Ans
Nominal Ledger
Payroll

Persoral Fend Mgt
Purchase Leoge:
Saieq Lodoe
Sustatics )

Stock Control
Telelank 1

Viscalc

Weekly Planner
Waord Progessor

CRAYSTALWARE
Benweath The Pyra—
Fantasyisnd 2041
Galactic Quent
House OF Usher
Sands Of Many
Wates log

Wiorid War 111

DYNACOMP
Apha Fighter
Chompelo
Crvstaly

Forest Fire
Intruder Alert
Mongrcn

Moarpr ot
Mernng Mase
Nomaoes Jigsaw
Rirngs of The Emp
Soece Tilt

Sonce Trwp

Stud Poker

Triple Blockede

EDUCATION
fram APX
Algwcac

Arias 0 Caneda
Cubbyy haley
Elementary B-0l0gy
F regmaster
Hickory Dickory
Init Comptg Desr
Lemanade
Letterman
\agware

Matny Tac-Toe

Metrc & Prob Sotvy

Mogwump

Mouc Termy/Notatn

Muwcal Comauter
Aty Fiest Alphabet
Number Blast
Polycaic

Prevden

Croiz Master
Staware

Swereo IO Graphicy
Thrae A Math Syy
Vo Math Flast
WWoramaker

EDUCATION

Corw Spanith
Energy Crar
Europesn C & Cops
Margrman

it To Prog 17273
B oo

My Composer

g

‘w |

Kent DA14 4DX.Telephona 01.301 1111 or 01-309 1111

e )

1.

Scem™
States & Capitein
Towch Typng

EMI SOFTWARE
Britugh Heritoge
Cribbege / Domances
Dery

Europesn Sceem Jig
Hicaory Dchory
Husnpty Dumpty
Jumbo Jet Larder
Snoower § Bdliards
Sutvrarrs Commar
Super Cubes & Tiit
Tournemant Pool

ENTERTAINMENT
from APX
Alen Egj

An !

Attank

Aval g e

Bale!

Blach s Cavno
Blocs Bustes

Blogk "Em

Bumper Pool

ol

sl -l --MJ'-...W il

U

Catie
Canturion

Comedy Dabetne
Dice Poker

Dog Daze
Domnation
Downhin
Eastern Front
Galehad & Maly Gr
Graphica Sound
Jax.0

Mhebow
Lookshead
Memory Nasch
Muds Towh
Mnotaur

Ot gew Howatres
Preschoo! Games
Pro Bowl;g
Pushower
Aabsbon s

PNevers 11
Saiman Mun

747 Landing Semyl
Seven Cord Stud

Seary Adverture
Saliteire

Spere Chaw
Spaca Trek
Sultans Palace
Tact Trek

Terry

Wizardy Goid
Wizarch Revengs

ENTERTAINMINT
from ATARI
Astaroion
Bavketball
Blackjack
Centipecie

Chan
Entertainment Kit
Misgie Command
Pac Man

Space Invaders
Star Aaders
Super Breabout
Video Eael

ONLINESYSTEMS
Cromsfire
F rogger

£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 (£35) and try your hand at programming using the sasy 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:

dawbreaner
Migsion Agterosd
Mouskattack
Threshold
Ulymes/Golden Fi
Waard & Princens

PERIPHERALS
Centronics Printers
Disk Deive

Epsom Printers
Program Hecoroer
NS732 Interface
Thermal Printer
16K Memory RAM
12 Memory HAM

PERSONAL INT
from APX

Adv Music System
Barner Ganerator
Blackjeck Tytor
Going To The Do
Xeyboard Organ
Maorse Code Tutor
Parronal Fitnawn Pry
Player Pino
Shetchoad

PROGAAMMING
AIDS trom Al

Assomtiler Editor
Dsembler (APX]
Wcrosoft Basic
Pascal (APX)
Paot [Consumer)
Fiot (Educetor)
Progr wmeming Ko

SANTA CRUZ
By of Animation
Boln Buvinaw
Dusglay Lists
Graphics Machine
Kach | & 2
Morizontal Scrolling
Maiter Memory Map
Mini Word Processor
Page Flippag

Piyrer Misnile Gr
Player Piano

Soundh

Vertical Scroliing

SILICA CLUB
Over 500 programa
verite for detaily

FREE LITERATURE

Name . ..
Address

Postcode,

| &m interested in purchasing an Atari 400/800 computer and
would like to receive copies of your brochures and test reports
as well as your price list covering all of the availlable Hardwore
and Software

YC0283 — Your Computer — February 1963
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HOWTOGROW UP TOAREALGOMPUTER

|1

|

If you're enthusiastic about microcomputing, sooner of later you'll ask
yourselfl the question

“where do lgo from here 7
This 1s particularly true if you own a
micro with limited expansion and
harware penpheal ootions | ke
the Zx8I
Now your question can

CENBER Mt
Look at the choice you have: 10 INTLLTORA WAL L0008 o
PERSONA — An interface module 1o enabie an ORGANK

MICRO to grow on the 2X81

MINIMAP — A memory mapping dewce 1o extend the address space of th
2B from 64K bytes to | M bytes

RAM 08 — A low COSL Iow power memony expandable from ZK 1o 8K
RAM 16 — 16K Add onmemory at remarkably low cost

RAM 64 — A TRUE 64K Add on memory

DROM — Ulra iow power memaory backed by rechargeabile battery for nor
volatile storage of Jrams and data

TOOLKIT — Amodule Fully socketexd 1o take up 10 8K Dytes of unhties ir
EPROM/ROM

PERICON a — A general purpose, user programmable device providing 24 lines
of imput/output
PERICOND — 24 linesof he avy duty Output to access and control the outside

wWorid

“As space is limited to
PERICON ¢ — A module to drave 80 colurmin printer wath describe BASICARE
Centronics type parallel interface .-er;

- User definable characters available
for RAM 08, DROM ani TOOLKIT. !

Of course, there's lots more BASICARE Modules
under development including joysticks. EFROM
Programmet Floppy Disc Controlier 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 1o
2 PERSONA unit to suit your new equipmentl

In short, BASICARE will serve you
how big you want to grow!

A LaDbe Dy 1 srmgdy by

W Cavd NO P e o e W YOLT S UL

BASKCARE MIC RO SYSTEMS v
O /Access o Bw

be answered in three
short words
BASICARE MICRO
SYSTEMS
BASICARE are the
inventors, developers and
manufacturers of a totally
UNique MmIcrocomputing
upgracke system
It’s the sort of system
others have dreamed
@ about. .. asenesof
— separate modules that
% perform a whole range of microcomputing functions
that simply {and firmly) stack together

Ifyou're confused . .. domtbe . . . you only have to think of it in terms of
the way Hi-Fl equipment has evolved

You buy the hardware you want and add to the systeml Each module
may have a separate function or integrate functions, And when you want
more . . . you add more!

N SHhort you can develop a whole range of hardware options that fit
together to fonm 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 micro options for
ZX8l users

Of course, such a systern needs a starting point from
which o expand. The heant of BASICARE'S systemisa -
unique computer interface which we call PERSONA

This one unit simply plugs into your 2X81 wathout
modification and acts as the “brains” of the whole
operation

Thereafter you choose how you want to expand
your micro By simply plugging-in more modules

I VA E £30.25 CROMOX) 6 E39.50
- _ Vv 2 E£35.95 7 o £22.20

\ X i £24.50 NA & E27.90

! G E26.TS i WERRTE

RAN & £76.25 Y5 & €41.75

BASICARE o e s
Al 2% for RAME 8 £6.50, Ada 2% for DROM & £7.50

All prices include VAT, postage and inthe

UK. [Overseas allow at least 15% for surface mail).

Rosts A enYe

¥ o 540K

41 0y 10 BASICARE MICROSYSTEN,
-
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Step into the unknown

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

ZX381 16K
Krazy Kong £3.95

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

Ghost Hunt 3.95

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

Maze Drag Race 3.95

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

Alien 3.95

Set on board the spaceship Nostrodamus,can you
choose the right weapon to repel the alien before he
kills your crew?

DCoder 5.95

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

Zonix 12.95

Sound effects for your ZX81 are now available at
a price you can afford! Zonix is a hardware/software
combination that allows you to write programs with
real impact. The software includes two programs:

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

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

The hardware is an amplifier with volume control
and loudspeaker which simply plugs into the mic
socket of your ZX81. The sounds can be actuated
from within your programs with a simple command.
They can also be of various lengths so the limit is

only your own imagination,
MCoder £7.95

This truly amazing program is the most flexible
compiler available for the ZX81 AND NOW THE
SPECTRUM TOO!.

MCoder ‘will instantly translate your slow basic
programs into super fast machine code at the touch
of a key. It is also extremely easy to use: just load
MCoder (the ZX81 version is just 2K long,the spect-
rum versions 3K) and then write your basic program
as normal or you can load a basic program from tape
to save you retyping the whole thing. MCoder then
allows you to run and debug the basic until it is fault
free. Now you can bring MCoder into operation
using a print USR command — the basic will then be
compiled into machine code as you watch!.

On average MCoder will increase the speed of basic
programs 75 times, Both the ZX81 and the spectrum
version will handle 95% of all basic commands and
is quite simply the best compiler on the market.
state 16K or 48K when ordering spectrum MCoder.

DRAGON 32K
Dragbug 9.95

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

Star Trek 795

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

Attack 795

If you've ever played defender or scramble just wait
till you play Attack! Incredibly fast 1!

Dataplan

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

Textstar 11.95

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

QSave £15.95

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

The news is that QSAVE has beenimproved for '83

This is what you get:

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

improve the loading of your programs. The interface plugs into your ZX81 using the leads supplied and has been im-

proved to incorporate: AN AUTOMATIC LEVEL CONTROL...AN OVERLOAD WARNING LIGHT...A SAVE/

LOAD SWITCH (no unplugging of mic or earphone leads)....AN ON/OFF SWITCH (which doubles as a Reset switch),

With these features loading is highly reliable (programs will still load with a volume setting as LOW as %).

2. Highly sophisticated software which will load and Save programs at 16 times their normal speed (i.e. 8K in 10 secs;

48K in 110 secs). Programs can be named to allow a superfast file search through a tape. It works equally well with

— - autorun programs, Basic or machine code,

[ )4 7 j A TRUE verify feature is also provided — this allows you to verify that a ‘SAVE'd program has ‘SAVE’d properly

S ; BEFORE turning off the power and finding all is lost. QSAVE will operate with ANY memory, on ANY program length

{J’ ' 1 AND with your existing programs. All the above is contained in %K of superbly easy to use Software.

PERSONAL SOFTWARE SERVICES
SEND CHEQUE OR P.0. TO: P.S.S. 452 STONEY STANTON ROAD, COVENTRY CV6 5DG.

YOUR COMPUTER, FEBRUARY 1983
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Although nowhere near as
profuse as Spectrum
software, various add-ons
have now appeared to
bridge the gaps in the
micro’s specification. Tim
Langdell reviews.

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

Under control

Following up its success with a controller
—that is, a device which allows you to switch
between Loading and Saving, disconnecting
the computer when saving and vice versa —
Abacus has introduced one for the Spectrum.
This means more reliable Saving and Loading.
Unlike the ZX-81 version, the Spectrum
controller also includes an amplifier, a
particularly useful feature in view of the
Spectrum’s own weakness in amplification.
Setting up the controller simply requires
plugging the Spectrum’s power supply into
the side of the Abacus box and the power lead
from the box into the back of the Spectrum.

Kempston Electronics motherboard and
back-to-back edge-connector.

56 YOUR COMPUTER, FEBRUARY 1983

Adams tape controller — one of the
range of Adam adaptors.

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

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

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

The value returned by detecting Port 31 in
this manner can be between 0 and 26 with the
eight directions from forward through NE to

E, SE, S and so on being values 1 to 10 —.

omitting 3 and 7 — and the fire button
returning 16. The joystick can be read in
machine code too for a faster response and
arcade-like action.

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

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

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

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

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

Add ZX-81 hardware

There are three Adam adaptors for the
Spectrum; each allows you to add ZX-81
hardware on to your machine. The funda-
mental adaptor provides a ZX-81-compatible
output port at the rear of the Spectrum, but no
address conversions. The adaptor comes with
a computer printout description which tells
you how to attach memory-mapped devices

which do not decode the lower five address




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

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

Finally, there is the more adventurous Eve
adaptor, for those with a 48K Spectrum. With
a 48K Spectrum all 64K of the address lines
on the Z-80A CPU are already accounted for
— 16K ROM and 48K RAM — hence adding
any device mapped in the RAM area seems
impossible; especially as Sinclair did not
provide a RAMCS line at the rear which
would have allowed us to turn off some, or all,
of the internal RAM. By adding this adaptor
and making a few soldering connections inside
your Spectrum you can turn off 8K of the
upper 32K of RAM and map devices into this
area. Of course, making the alteration could
invalidate your guarantee.

The RZ-1 Tape Controller is another more
recent device from Stephen Adams. It
provides both Spectrum and ZX-81 owners
with a programmable tape control unit for

stopping and starting the cassette motor under
software control, or disconnecting the load
lead when Saving and vice versa. The RZ-1
plugs in via an edgeconnector. The rear
connector of the machine is duplicated behind
the RZ-1, so a peripheral unit can still be
attached. The RZ-1 can control two tape
recorders and provide a minimum of five
latched outputs for controlling external
devices.

Furthermore, it does not use any memory
locations, either in RAM or in the /O map.
The unit is located in ROM space between
512 and 1024. Poking various locations in this
region allows you to turn on any of the tape
motors, or to provide an output to one of the

ports.
Upgrade range

East London Robotics provides a range of
RAM upgrades for the Spectrum: the SP-48A
which adds a further 32K of RAM to the 16K
Pectrum Series | on a plug-in board; the S048
for the current Series 2 version of the
Spectrum and an SP-80 RAM add-on which
gives not only 32K of extra memory but
another 32K which can be accessed as well,
using Out commands. It is thus possible to use
a full 80K of user RAM with this board.

East London Robotics’ Slowloader allows
you to load ZX-81 programs into a ZX
Spectrum.

The Slowloader adapts itself upon loading
to whichever type of Spectrum is in use.

A ADD-

CONCLUSIONS

B Perhaps if Sinclair had put a little
more thought into primary design,
devices like the Abacus controller
probably would not be necessary. Its
boost to the Spectrum’s amplifi-
cation is useful, as is the capability to
switch it off when the keyboard
bleeper gets on your nerves.

BOnce Kempston's joystick is fitted,
nothing else can be added to the con-
nector. But what sort of peripheral
would you use in conjunction with a
joystick? By putting a stackable
connector between the Spectrum
and the stick’s connector one could
test the joystick with the supplied
demonstration program.

BThe Adam adaptors are extremely
useful, but consider whether or not
you really want to make hardware
alterations.

BThe Adams tape controller is effec-
tively transparent to the Spectrum or
ZX-81, since it does not use any
memory location either in RAM or in
the 1/0 map. The relays involved can
cope with 1A at 28V dc or 100V ac.
They are sufficiently heavy-duty for
many purposes like controlling model
train layouts. ]

The Kempston joystick.

The Abacus controller includes an amplifier,
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16K BUDGET PAK | ESEEEEE——-

Hardware
JRS 16K RAM AND FREE ALIEN ATTACK plus either e e teald s Rl e gg:;gggg'\
BATTLESHIPS or GAMES TAPE Il JRS 64K RAM ; Only £6295
SAVE £8.65! Total package price only £27.75 Software
Programmers Toolkit {16K) Only £4.95
Graphics Toolkit | 16K) Only £595°
Lost Isiand [16K) 5 Only
Games Tape Il {16K) : Only £495]
Battleships (16K} ...... YL Only £495
1
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 .
16K Budget Pak with Battieships Only £27.751

16K Budget Pak with Games Tape || Only £27.75°
[] 64K Budget Pak with Lost Island ............ Only £64.90%
] 64K Budget Pak with Battieships ... Only £64.90°
[ Econotech 16K RAM _ Only £2095
LJJRS 16K RAM ....... : Only £26 50 |
1 JRS 64K RAM . Only £6295 |
Programmers Toolkit [ 16K) Only £4.95 ‘
Graphics Toolkit {1 6K) Only £595
Lost Island {16K) Only £495
1 Games Tape Il {16K) ‘ Only £4.95
; | Battleships [ 16k) Only £495
JRS 64K RAM AND FREE ALIEN ATTACK plus either LOST 1983 JRS Catalogue Free
ISLAND or BATTLESHIPS Tick as applicable Total [Inciuding VAT & P&P) —j

SAVE £7.95! Total package price only £64.90

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691

PRINT OUT

RAMEBER 2486
MATRIX PRINTER

LOW RUNNING COST USING
PLAIN PAPER
USED WITH MANY COMPUTERS
INCLUDING BBC.,UK1@1 ,ATOM
DRAGON -NEWBRAIN .ATARI ,
TRS-88,VIC-28 AND MZ-80K

Name Age

Address

Post to: JRS SOFTWARE, Department YC
19 Wayside Avenue, Worthing, Sussex BN13 SJYg

+VAT & £2.95 P&P
Or for details send a
large SAE to:

AMBER CONTROLS LIMITED

Central Wav
Walworth Industrial Est.
Andover

“Life would be so much easier with an Hampshire SP10 SaL
Amber 2400 Matrix Printer. . ... ¢
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** SPACIOUS
SHOWROOM OPEN MON. to SAT.
*FRIENDLY AND HELPFUL STAFF
*EXPERT ASSISTANCE ALWAYS ON HAND
*GOOD RANGE OF COMPUTER BOOKS
» AFTER SALES TECHNICAL
BACK-UP and SUPPORT
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Advanced Sound
Full Editing —insert, delete, amend.
** Professional Typewriter Keyboard
(Guaranteed for 20 million key depressions).
** FREE 160 page 'BASIC’ training manual
** Simple 'plug-in’ Connections for Joysticks, Printer|
Games, Cartridges and ‘auto-controlled’ cassette
** Software on Cartridge and Cassette already
available (send for details).

pRICE ONLY £199.50|r‘('| VAT
THINK DRAGON !!

THINK MICRO POWER!!

Carriage FREE on cashcheque
orders over £100

inclusive of VAT

MICRO POWER LTD.
Dept.YC2

8/8a REGENT STREET,
CHAPEL ALLERTON,
LEEDS LS7 4PE.

Tel: (0632) 683186

PROERAMBEOUAMDM

All prices! - 3

OO0EMICRO

Model A

Model A (32K)

Model B

Memory Upgrade

Full Upgrade
Joysticks (pair)

Single Disk Drive

Disk Interface (fitted)
14 inch Colour Monitor
20 inch Colour Monitor
ACORNSOFT PROGRAMS (phone for availability)

Single Disk Drive (incl. FREE buffer kit)
ATOMCALC ROM

WORK PROCESSOR ROM

FLOATING POINT ROM

ROM Selector Board

BBC BASIC Board

Programmer’s TOOLBOX

SUPER TOOLBOX

M/C CODE MONITOR/DISASSEMBLER

PRINTERS
EPSON MX80 F/T Il

EPSONMXS80 T NI

STAR DP 8480

SEIKOSHA GP 100A

Printer Leads (BBC/ATOM/DRAGON)

BOOKS

Assembly Language Programming for the BBC Micro
BBC Micro - Instant Machine Code

BBC Micro Revealed

Basic Programming on the BBC Micro

Let Your BBC Micro Teach You To Program

NEC 30 Hour BASIC’

Practical Programs for the BBC Micro and Acorn Atom
Getting Acquainted with your Acorn Atom

39 Tested Programs for the acorn Atom

Atom Magic Book

£325.00
£349.00
£399.00

£25.00

£75.00

£13.00
£265.00
£119.00
£309.00
£343.85

£343.85
£39.10
£29.90
£23.00
£22.40
£49.95
£20.10
£16.60
£16.60

£399.00
£349.00
£279.00
£229.00

£15.50

£8.95
£7.95
£7.95
£5.95
£6.45
£5.95
£5.95
£6.45
£6.45
£5.50
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WITH THE GROWING number of video
inverters on the market for the ZX-81, I
thought it was about time some games were
written for use with one.

“Deep Space” is mostly in Basic with four
short machine-code routines to animate the
display.

A galactic megatrawler is cruising through
the computer-generated universe eating stars.
Black holes, white dwarfs, and anti-matter are
already in the program but as it is in Basic,
you can add your own pet horrors at will.

Attacks by alien craft are frequent, althougf
escape from these is possible by engaging
“hyperdrive” to re-materialise in a fresh —
and unknown — universe. The game can
develop in different ways depending on
whether you prefer to stay and fight or run
and hide.

It will, of course, run perfectly well on any
16K ZX-81 but the display loses a deal of its
visual effect. Hints are given later for a
suggested improvement if you wish to try.

Type in Fast mode a Rem statement consist-
ing of 97 characters as line 1, and the machine-
code loader as in program 3. Now Run this
and Enter the hex code from table 1, one pair
at a time. When you reach the end enter S to
stop the program, and List it. The last word in
line 1 should be Tan. If it is not, then you have
made an error and will have to start again.

Now enter Poke 16510,0 as a direct
command and line 1 should become line 0.
This is to prevent the Rem from being edited.
If you attempt to Edit you will loose some of
the code as it contains unseen bytes.

Next add the Basic in program 2 to
overwrite program | and type in as a direct
command Poke 16580,201. Run the program
in Slow mode to test your machine code,

The screen should fill immediately with
stars. Check for a report code. If it is a 5 then
your code contains an error in addresses 16514

to 16528. If it prints something else, 16521 is
Wrong.

Pressing 6 should clear the screen from the
bottom up. Stop before it reaches the top of
the screen and press 7. The screen should
refill downwards. Break the program and Poke
16580,0. Running it again should give you a
display which gets narrower as you Scroll up
and down. If it does, all is well. A quick press
on the 0 key and the screen should invert. If all
1s working well, delete lines 2 to 8 and enter
the main listing, after first saving to tape.

The variables are as follows:

S High score

A Shield strength

B Game score

CandG Initial numbers of stars and white
dwarfs in each line of the display

DandE Define the position of your ship

P Top left-hand corner of the screen
— all other points on the display
are calculated from this

w Initially a white dwarf, changed
under attack to an alien spacecraft

i Part of the random number
multiplier. Reduce this to 1000 to
make attacks come faster

F Your current position on the
screen

H Denotes attacks and black holes

M Defines the first print position in

the line in which the stars need to
be reprinted after scrolling
N Adjust the unprinting position of
your ship which wili no longer be in
line 12 after a scroll
V, X, Y and Z are used to call the various
machine-code routines and have no particular
significance themselves. V is the title page
background X and Y are the scrolls up and
down and Z inverts the display file.

Lines 45-70 print the initial universe and
line 72 tests to see whether or not it is
composed of anti-matter and sends you the
“End of game” routine at line 450 if it is. The

Hex code, Table 1 — 97 bytes.

FD 2

3E D7 D7

10 c9

2A 0C 40 54

21 00 00 00

01 F7 02 ED

0C 40 01 17

06 20 AF 77

FC c9

2A 0C 40 01

09 ES 01 21

EB E1 01" F7

B8 00

2A 0C 40 06

23 77 10 FC

06 18 2A 0C

7E FE 76 28

80 77 18 F5

Hex code. Table 2 — 96 bytes.

FD 7 %4 2/, 00 ¢
3E 17 7, D7 o7 b
10 FA (o

2A oc 40 54

1.7 00 09’ 01°
ED BO 2A 7 0C ~
17 ¢ 03 09 7 06
80 777 28 10 °
2A oC ° 40 - 01

09 4 E5 “ 01 21 -
EB ~ E o1 F7 *
B8 - 00 4

2A 0C 40 06 *
80 “ 23 77 7 10
06 ~ 18 - 2A 7 oc -
7E / FE 7% 7 287
80 77 18 / F5

main loop starts at line 80. If you are altering’
the game, keep this loop as short as possible or
you will slow things down unnecessarily.

Lines 85-87 Check whether a star, dwarf
or alien has been encountered
and send you the appropriate
sub routine.

Random-number generator.
Steers your spacecraft
horizontally.

Take you out of the loop t0
scroll in either direction.
Sends you to the subroutine.
at line 600 to make a
hyperspace jump.

Returns you to the start of the
loop. '
Print the correct numbers of
starts after using the scroll
routines at 300 or 400. Both
these work in the same way
with 300 scrolling down and
400 scrolling up.

Restore your shields to full
power and increment your
score by 10 if you manage to
catch an alien.

Checks the random number
multiplier to see if you are
being attacked.

Switches to attack mode.
Checks for a direct hit.

Pokes the alien ships.

Adjust and check your
shields.

Produce the white dwarf
crash whilst

Make the stars sparkle as they
are eaten.

When you have finished entering every-
thing, type in Goto 1000 and Save to tape,
The game should auto-start and greet you with
the title page.

It looks rather a lot to type, but lines
1000-2029 contain an animated title routine =
printed in Basic but operated by the machine

Line 90
Line 110

Lines 120-121

Line 122

Line 130
Lines 140-153

Lines 460-470

Line 500

Line 520
Line 529
Line 550
Lines 560-570

Lines 600-620

Lines 701-708

06 co
D7 D7
5D 01 o
00 09
BO 2A
03 09
2B 10
£6 02 Program 2.
00 09 O END Las Tesig o=
02 ED 2 IF INKEYS$="6" THEN LET X=US
R 16529
2& AF = :gsél; INKEY$="7" THEN LET Y=US
40 23 4 IF INKEYS$="0" THEN LET Z=US
05 c6 R 16592 ;
10 F3 C9 S GOTO 2
Main listing.
06 co CEREM CLERR @6 g "YENOT NOT N
D7/ D7 OT NOT ¢ IF TAN E£RND??%° S EfRNDw
" RUN " GOSUBR qgﬁnuo'*'hJH!PFf 0
50 01/ NPLOT TAN EERNDY PLOT FAST *S
P 02 m FOR LPRINT RUN GOSUB EE
40 01 Rgn itNg§$L$;NTnN S/ EERND 7R ~
2 - 3E 1 REM "DEEP SPACE" BY 8.C.SPR
FC C9 IDDELL
F6 02 < =) 5=0
00 09 - 12 LET A=0
02 ED 11 LET B=@
12 LET G=1
20 7 3E / 13 LET C=2
FC 7 c9 / 14 LET N=12
8, £/ - if SEEEES
?g_. g’ cg 25 LET P-PEEK 163906:+2S6:PEEK 1
6397+1
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code to give the game a more finished
appearance — well worth the effort involved.

If you want to alter the initial title page or
instruction routine do ensure that you return
the machine code to Game Scroli by Poking
16580,0 otherwise you will have columns of
stars printed each time you move upwards.

As you play the game you will find that you
are much more likely to be attacked in a
heavily-populated universe than in a dead one,
and that there are universes in which you
stand a good chance of catching alien ships
and building a high score. 8

If you do not have a video inverter, the
display can be greatly improved by using the
machine code from table 2, You will now need
only 96 characters in line 1 as the code in table
1 has some NOP bytes which are not used but
have been left in for historic reasons.

Add line 41 to the main listing:

41 LET Z=USR 16591

Note that the addresses called are now as
follows: X = 16529

Y = 16559

Z = 16591

and lines 1035 and 1075 should read:

POKE 16578,201 and
POKE 16578,0 respectively.

All printing should be inverted including
the spaces and all Poked characters must also
be inverted by adding 128 to their numbers.
The exception to this is 133 in lines 87 and
550 as this is already an inverse character. For
example: line 40 which prints white dwarfs
now becomes: LET W=155
and in lines 62, 85, 152 and
changed to 151.

If you are not sure whether or not you have
changed all the characters, run the program
and press the break key whenever an incorrect
one is printed. This will give you the line
number which you need to alter.

705 the 23 is

a cosmic
scale in
Adrian
Priddell’s
ZX-81

be standard fare for ,
'your megatrawler, 7
but black holes,
white dwarfs and
anti-matter

will give you
indigestion ongg

You
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| seurne ar w
8 UILL OAMAGE

B THREE COLLISIOMNS.,
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* SUALLOUED BY BLACK MOLE
4

369

SCORED
*

WWTAIN OF
APACE TRAULEE n )nnl e Tiee
I STYARs
\‘!‘)t nou.an =
O SHIELDS
You Dl‘!"r’NCELt‘:.';"&
YOUR sSMIPD
HAY THE OESYROVED .,3 ll|:|
ATTACK FROM HOSTILE aMIe

YO MNRE THME CF

THEy B
LEAVE

FAE UNARHED AND Casmoy
OMNLY EscChapp
TO MAKE 1 HYPrRaencec

INTO THE NEW " bt

PERILS OF an

PRESS @ FOR HORE INFORMAT ION

LEYT U=2/ 150 GOTO 3@
AS FOR J=@ TO 23 148 FOR J=1 TO G
S8 FOR K=1 TO & 141 POKE P+M+INT (RNDx3@+21) ,U
S1 POKE P4+333J+INT (RNDx3ZQ+1) , 142 NEXT J
(8 15@ IF C=0 THEN GOTO 86
S22 NEXT K EST FOR =L OB
6@ IF C=8 THEN GQOTO 7@ 152 POKE P+M+INT (RMND*32) ,23
651 FOR K=1 TO C 153 NEXT J
62 POKE P+33%J4+INT K (tRNDx32! ,23 1606 GOTO E@
63 NEXT K 200 PRINT AT N.,D;*" ";AT 12.E;"
7@ NEXT J
71 SLOUY 201 PRINT AT 18,8; "SHIP DESTROY
T2 IF C=3 AND G=3 THEN GOTO 45 ED"
@ 219 PRINT AT 10,9;
VS LET T=20002 B AT lh_lei“REplpv v N
58 LET F=(D+P+3826)2 215 IF B>S THEN LLT S =B
85 IF PEEK F=23 THEN B0SUS 7@ 220 PRINT RT 21,1; “YOU SCORED
86 IF PEEK F=27 THEN GOSUEB t@@ ;B;AT 21,17; "HIGH SCORE=",95
87 IF PEEK F=133 THEN GOSUB 48 225 IF INKEY $="Y THEN GDTO 232
o =268 IF IHKEYST‘H“ THEN GOTO Q2o
9@ LET H=INT ({(RND2T) Z2(C+13}) 227 GOTOD 225
91 IF H=40 THEN GOTDO 249 238 CLS
82 IF H<¢(=5 THEN GOSLEB_Sa@ 231 GOTO 1@
199 PRINT AT N,E; " P E CR2,D; 0 24@ RAND USSR 16592
: 245 RAND USR 16592
101 LET N=12 250 IF H=S THEN GOTOQ 202
105 LET E=D 252 PRINT RT N,D;'"™ *™,AT 1i2,E; "
110 LET D=D+(INKEYS="G" BND D<3
1) - CINMKEY$="S" HND D> 255 FOR-J=1 TO 39
12@ IF INFEY$— 22 THEN GOTO 3900 256 pRINT RT 19, N S LEsL s ED
121 IF INKEYS$="6" THEN GOTQ 420 } i st 58 7 G 4 A el “-\UFIL.L_C\I.J
122 IF INKEYS$="H" THEN GOTO 8o {continued on next page)

- A
HMIGH SCOREs%Da
.
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{continued from previous page)

ED BY BLACK HOLE
NEXT J

LET Y=USR 16561
LET M=0
LET N=13
GOTO 140
LET X=USR 16529
LET M=7859
LEET N=211
Eg$ozlagn 16592
F’RINT AT 6.,5;" YOU HRAVE ENT
ﬂN “IAT 7,S:" ANTIMARTTER UN
TUERSE :

GOTG 201 \

LET A=0@

LET B=B+10

RETURN

IF T=100 THEN GOTO S350

FOR J=1 TO 2S5
PRINT AT 21.5; "ALIEN SHIPS
Bt

NEXT J

PRINY AT 21.5;" .

“2AT ©,;08;

¥
o

amuag s eee
URIDTFEEBEOMN

LET T=100
IF H<»S THEN RETURN
FOQR. J=1 TGO A2

PRINT AT 21,4
ER ATTARCK “iﬂ; 3

UMK D@30
P

o
S0 06

e 1 ol |

ERINT RT 21,4;" .

= LET W=133

LET R=R+1

IF /=3 THEN GOTO
RETURNM

o
i
(]

| )=

fU'- [.']"'1

()
()

0 g
o

- e
M

U G O
DEUNRORRP R
S

(> v (0

e oty
~ 8 0

[i'; f‘ 1 THEN PRINMNT RT
ION WITH WHITE DusRs
IF A=2 THEN FPRINT HT
SHIELDS DUUN TO HALF POWER"
665 IF R=3 THEN PRINT AT =
SHIELDS COMPLETELY EXHRUSTED®™

()
J |

670 NEXT J
580 PRINT AT =221.,1;" -
6590 RETURN
TR0 PRINT AT N,E;
781 POKE F,S2
702 FOR J=1 TO 3
705 POKE F.,61
704 POKE F,21
70S POKE F,23
708 NEXT J
707 POKE F,1S1
@8 POKE F .52
710 LET B=B+1
720 RETURN
S0 LET C=INT (RNDs4)
SO1 LET G=INT (RND=*3)+1
510 FAST
515 CLS
820 GOTO 40
360 CL 2 _
910 RRND USR 16514 .t
915 FOR J=1 TO S@
g2@ PRINT AT 12.,5;"
925 NEXT J
930 MNEU
10@@ CLS
1210 SAVE “DEEP SPARCH"
1828 LET U=USR 16514
1030 PRINT AT 8, s : B SO
*iAT 1R f'PLEQSE SUITCH
TO UERSE UIDéO"QT 12 1‘"§!HE
2 --—q--

: : g 2
3,“FOR INSTRUCTIONS PRESS @
;AT 28,3;"TO PLAY PRESS "ty
10a5 POKE 16588 ,281
é@¢@ IF TNKEYS-"B“ THEN GOTO zZae

IF INKEYS="1" THEN GOTO 107
GOTO l1e3@

PRINT AT @.9; "*a» DEEP SPRC
DEEFP SPRCE x3x3"

FOR J=1 TO 24

LET Y=USR 16561

NEXT J

POKE 165S8Se.@

FOR J=1 TO 24

LET Y=USR 16561

NEXT J

RUN

PRINT AT 1

PRINT %
=

1068

1975
1076
1077
178
1050
2000

5
L

=206
2009 DRINT %
B
2 INKEY,()"B" THEN GOTO 2@

FOR UU=3 TO-G&L & & o=
LET Y=USR 16561

L
2028 IF INKEYS<>"1"

3099 GOTO

THEN GOTO 20
107S
Program 3.

REM (27 CHARACTEELS)

EETL X=1leS514

INPUT ns

IF A%=" 5“ THEN STOPRP

PRINT A%,
sPuhC S lhbeDt AS4+CODE Hs(2

LET X=X3%+1
GOTO 3

) =47

W-4=-JOAFHE WP
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The best wa

1,568 stepsin
your pocket.

way to

Once again Casio takes 1hc. glant step
forward - with a pocket computer package able to
fulfil a wide range of business and personal
demands yet doesn’t demand an expert to
operaltce.

The Casio PB100 comes complete with our
‘Learn as you go’ system manual that enables you
to enjoy the full benefits even if you've never

operated a computer before. Makmg, easy sense
of the BASIC computer language, the PB100 is
capable of an amazing variety of functions—plus a
variety of computer games to extend your
versatility.

The PB100 is just one of Casio’s amazing
range of high technology products all of which
offer outstanding value for money.

CASIO ‘

PERSONAL COMPUTER

GUA

Iq‘ AL \“w'_+
*_ —

- ((l

ﬁ [_]I'J r°J r"J

f‘?

GIEP NEXT

rqr]ram

PB-100

r] Ll ] .
*

* 544 program steps, 94 data memories
(expandable to 1568 steps or 222 data memories with
optional RAM pack).

% Auto power-off function with programs/data
prcsu-\uj with power off.

* Many convenient user functions built in, inc:
lngononmms nverse trigonometrics, logarithms

* 10 program areas P0-P9.

% ASC Il keyboard with upper and lower case
characters display.

% 8 levels of sub routines and 4 levels of “FOR-
NEXT” looping.

% Compact, lightweight.

% System can be upgraded with cassette tape
recorder interface (FA3) and memory L\pan\mn

L\ponmmls, powers, symbolization, random numbers. RAM pack (OR1).

CasioMagqic! 1

CALCULATORS
WATCHES |
KEYBOARDS

CASH REGISTERS :

P_ — s —— —— — — — —

To: Casio Electronics Company -
Unit 6, 1000 North Circular Road, NW2 7JD.

Please send me full details of the Casio PB100.

Name

CASIO "

Casio Electronics Co Ltd,, Unit 6, 1000 North Circular Road, LondonNW 2 7J0
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166
116
120
136

140
158
166
176
186
150
2060
218
220
238
2406
258
260
278
280
290
300
3106
320
330
340
350
368
370
380
390
400
410
420
436
440
450
460
470
480
490
560
518
o520
536
540
550
560
S7e
586
598
600
616
620
630
640
650
660
676
6680
6950
7608
718
720
730
740
750
760
778
780
798
800
81e@
820

1 REM#¥RMINOTAUR¥#K

3 REM¥E¥R.MIAH (C)1982%#x%
16 FORA=BTO1024

20 POKE6144+A, PEEK(32768+R)
38 NEXT

48 FORA=GTOS81

58 RERDD

68 POKE6144+A.D

70 NEXT:POKE36869, 254

DATAG,6.06.8,8.0.,1.,14
DATRG.0,0,0.0,0,192,32
DATARG.0.0.0,0.08.0,3
DATARO.0.06,8,0.,0.0,64
DATRG.,0.,1.,2.4,8,16,32 -

DATAB, 128,96.16.8.4, 194,161
DATA16,32,35,66,132,68,34,17
DATA24,6,129,64.,32,16.8.,4
DATAB.,0.224,16,8.4,3.65
DATRG.8.4.2.,1.,7,31,191
DATA20.41.,226, 252,255, 255, 255,255
DATA16,8, 135,127,255, 255,255, 255
DATA4.8,85,250,252,248,241,226
DATAG4,137,18.36,72.144,32.64
DRTH144J 8)8:8: 81 8} 1 12) 129
DATAR128,128, 128,128, 128,128,128.,0
BﬂTRiZJ 3)84 01 B: e, 918
DATAR131,128,6,0.0,0.0.7
DATA160,80,40,20,122,93, 143,215
DATA255,127,63,31,15,3,159. 1686
DATAZ255, 255, 255, 255, 255, 255,255, 253
DATA2S5S, 255, 255, 255, 255, 255, 255, 167
DATA132,185,82,111,79,31,255,255
DATA129.,2,1.,128.64,32.,8,192
DATAZ2,14,240,0,0,0,0.0
DATARG.,1,06,0.0,0,0.0
DATAS,240,128,185,112.9.6.8
DATA32.24.4.,11.,4.,197,36, 126
DATA1@, 18,226,6.8, 128,64, 32
DATA220,132.4,22,33,32,16.8
DATA171,8,8.8.0.0.0.0
DATAR252, 224, 192.,64,0.8, 100, 138
DATA96,32,16.8,4.4.5.2
DATARG,0,0,0,0.0,8,1592
DATA188,252,62,249,153,153,173.49
DATA31.,17.8,36,19,72,39. 16

DATAB, 136,185,115,141,6,6.0
DATA31.,98,132,136,114,5,122.2
DATA3.2.,131,131,131,6.9.9

DATARG., 128, 128,64,33.18,12.0
DATA32, 16.16.246,16,0,0.0
DATA17,16,16,16,16,8,4,12

DRTHGJ 9;@» 9: B;?-S: 18

DATARB., 126, 129.08,255.,0.6.08
DATRO,0.08,0.8,224,16,72
DATAR9.9.,18,2,1,1,1,3
DATA14,11.,11,11,9.9,9.9
DATAR39.,3%9,229, 228, 226,224,240, 248
DATAB, 128,129, 129,66, 36,60,0
DATA196,228,228,36,69,15,31,63
DATA4.56,112.,144, 144,144, 16,16
DATAS.9.9,9.8.8.8.4
DATA252,251 ,249, 253, 255,255, 127,255
DATAA, 255, 36,36, 165, 247,255, 255
DATA127,191, 198,254,254, 254,254,252
DATA16,16.16.16.16,16,32,32
DATAR4,2.1.,0.0.8.0.8

DATA126, 124,56, 146,147,82,78,34
DATA103,1,0,204,51,35,51,115
DATA248,2408,96,161,97,97,154.4
DATA32,64.,126,0.0,0.0.0
DATA33,16.8.4,3,6,0.0
DATA254,124.0.0,8,255.0,0

DRTAB, 16,32,64.,64,128.0.8@
DATABG.0,0,0,0,0.0.0
DATAB.06.8,171,168,232, 168, 168
DATHO.0.8,227,132,135,132,132
DATARB.8.8,17,149,153, 153, 143
DATAB.0,0.,234,10,1596.,4,228
DATA201, 169,198, 198, 166,158.0.0
DATAR193,161,161,193,161.169.6.0
DATAR26.181,85,21,21.21.6.0
DATA201.,41,47,233,41,41,0.0

’ 4
]
»

(%
(5
8
6
&

1668 PRINT"J"

1801 FORX=@T050S5:POKE7680+X,64:NEXT:
1818 PRINT" xiixpBBIPRIEA—BCDE-
1628 PRINT"pBBBBRRFGHIJKLMNO—

1830 PRINT"MBBEBRFQRSTUVHA-

NiNe;

i

(A

/]
£
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MINOTAUR IS for a Vic with a 3K expansion.
Each time the program runs it draws a
different maze. The player’s task is to move
from start to finish in the shortest possible
time, using the B, N, H and space keys 1o
direct a light square left, right, up and down —
respectively.

Before setting up the maze, the program
displays the Minotaur in what might be calied
an opening-page sequence. By making
extensive use of user-defined characters a
rather startling display i1s achieved which
pushes the Vic graphics to the limit.

However, strictly speaking, this
display is not essential to the rest
of the program and accounts for
nearly half the program’s length. Anyone
who wishes to forgo this graphic treat can
save themselves a lot of keying in. To do
this leave out lines 40 to 2050; keep line 70 but
remove the Next at the beginning.

When you run the program nothing appears
on the screen for about 45 seconds. It takes

~this amount of time to set up the high-res

graphics.

Vic owners with 16K or 8K expansion packs
might like to try their hands at converting
Minotaur to the different memory con-
figuration. One solution to this problem
would be to move the start of Basic to 7168
and load the new character set to 5120. They
will need to type in Poke 7168,0: Poke 44,28
before loading to move Basic, and Poke
36869,205 to relocate the character definitions
at 5120.

All references in the program to the screen
and colour memory maps, as well as the start
of the character set, will also need to be

changed.

|
|

!
—




In escaping the Minotaur,
the least of Theseus's
worries was how he was
doing against the clock
— that's your problem

in Roger Miah’s game
for the Vic.

2,163,6

PRINT“IDORPRIVZIN]ITe | =

PRINT"MOBBBRF—H$/& " (—

PRINT")DBBRD—) ¥+, -~

FRINT")OBERR—. /012~

FRINT " MOBBBI—34567~

PRINT")BBBBRRI—E9: ; {~

FRINT " )0RBRB—<=> 7~

PRINT “ e epppeRM | —*
PRINT"TITTTITITTTITTIIITTRRORRDOR DI |"

POKE7908, 34

FORX=24T031

POKE36879, X

FORT=1T0S08: NEXTT, X

GETA$: IFA$=""THEN20O20

POKE36863, 248

PRINTCHR$(142)"7%" ;

POKE36879, 25

INPUT"INSTRUCTIONS" ;A$: IFLEFTSC(A$+"Y", 1) <O "N"THENGOSUB2698
POKE36873, 93

PRINT"O"

KM=22: YN=21

DIMMZZ (XM, YM) , UZ(3)

FORL=38480T0389@5 : POKEL , 7 - NEXTL
FORL=1T020:MZZC@,L)=10 ' MZZ (XM, L)=108:NEXTL

FORL=1TO21 : MZZ(L,0)=5:MZ% (L, YM)=S NEXTL
MZ7(0,0)=15:M2%(0, YM)=15 MZX(XM, B)=15: MZX (XM, YM)=15
X=18:¥Y=10

A=0

IFNZXEK=1,Y)=@8THERUH(R =] ' ReR+]

IFM2% (K, Y=1)=@THENUZ (A) =4 : A=A+1

IFM2%CX, Y+1 )=0THENUZ (R) =2 A=A+1

IFMZZC(X+1, Y)=BTHENUZ (R) =3 : A=A+ |
IFA=0ANDX=10ANDY=10THEN24 10
IFA=BTHENR=INT(MZX (X, Y)/256) : GOT02340
B=INTC(RNDC1)>¥CA+1) ) IFB>=ATHEN2260

R=UZ(B)

IFR=1 THENMZZ (X, ¥ =(M2X (X, YIOR1 ) - MZX(X~1, ¥)=(3¥2560R4 )
IFR=2THENMZZ (X, ¥Y)=(MZZ (X, YIOR2) :MZX (X, Y+1)=(482560R8>
IFR=3THENMZX (X, Y= (M2% (X, YIOR4) : MZXH(X+1, Y)=(2560R1 )
IFR=4THENMZZ (X, Y)=(MZ% (X, YIORB) :MZZ (X, ¥Y-1)=(2¥2560R2)

GOSuUB2Bee
POKE38400+22%X+Y,7
IFR=1THENX=X~1
IFR=2THENY=Y+1
IFR=3THENX=X+1
IFR=4THENY=Y-1

GOSUB2860

POKE38480+22%X+Y, 2

GOTO219@

R=1:Y=1:MZ%(1, 1)=M2% (1, 1)0R8 : GOSUB2800
X=1:Y=0:MZ¥X(1,8)=2:60SUB2600
K=1:Yy=8:MZ%(1,8)=2:00SUB26860

=21 :¥Y=20:MZX(21,20)=M2X(21,20)0R2 : GOSUB2860
R=2] :Y=21 :MZX(21,21)=8: GOSUB2808
K=]:Y=@

Ti#$="000800"

GETR$

PRINT"mEN" INT(TI/6>/10
POKE38400+22¥X+Y, 4
IFA$="H"AND(MZZ (X, Y)AND1 ) {OOBTHENX=X-1
IFA$="B"AND(MZZ (X, Y)ANDB) {>@THENY=Y-{
IFA$="N"AND(MZX (X, Y)AND2) OBTHENY=Y+1
IFA$=" "AND(MZZ(X,Y)AND4) OOTHENX=X+1
POKE38400+22¥X+Y, 3

IFXCO22ANDYO21 THEN2488

RESTORE

POKE36878, 15

FORL=1T020

FORM=220T016@STEP-4

POKE36876.,M

NEXTM

FORM=160TO220STEP4

POKE36876,M

NEXTM

HEATL

POKE3687¢8. 8

POKE36876.0

PRINT"NiSBBBRBRPRESS (RETURN>™;
RGEIER‘: IFA$OCHR$(13) THEN2678

PRINT " Jorsana INOTAURBkokge ™

PRINT"NTHIS PROGRAM DRAWS A MAZE."

PRINT"MYOU“RE TO MOVE ACROSS IT IN THE SHORTEST POSSIBLE TIME."
PRINT"MMHEN THE MAZE IS READY(TOTALLY RED)YOU GUIDE THE LITTLE LIGHT";
PRINT" SQUARE WITH: miHE"

PRINT" JdBE e

PRINT" #SPRCE>®

PRINT“MATHE START IS IN UPPER LEFT CORNER.THE FINISHIN THE LOWER RIGHT ONE

PRINT" MBBISPRESSHMNRE TURNS S

GETAS: IFA$COCHR$(13)THENZ27E0

RETURN

IFCCMZ%CK, YIANDL ) COB)ANDC CMZXC X, YIRNDS ) O ) THENP=32+128 : GOTO2840

IFCCM2% (X, YIRNDL ) <>0) THENP=181+128:G0T02840

IFCCMZH (X, YIANDB )Y CO0) THENP=99+128: GOT02840

P=79+128

POKE76808+228X+Y . P

RETURN
DATA187,4,187,4.,201.2,201.,4,201.,2,195.,2,195,2,183,2.163,2.175,6,163,1,175,

DATA183.,2,195,2.195,2.,201.,2,195,2.,183.2,163.3,175,1,183. 2, 183.2, 175, 2. 175,
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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:

Time Game M/C 48K £6.95
Meteroids M/C 16K £4.95
Spooky Man M/C 16K £4.95
Cosmos M/IC 16K £495

Watch this space for new software!

KREMPITON

MICRO ™ ELECTRONICS
| 80a Bedford Road, Kempston, Bedford MK42 8BL

P —— — — — — ———\———_—

‘ | wish to order:

Quantity Item Price

£1.00

Post & Packing

Total (VAT inclusive)

I
I
I
I
I Cheques/Postal orders should be made payable to
I
I
I
\

Kempston (Micro) Electronics

Name

Address

Post to Kempston (Micro) Electronics, Dept
180a Bedford Road, Kempston, Bedford MK42 8BL

TR — — — — — — — — A— A——

T S— — — — —  ——  —  — —
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A full size, full-travel 43key keyboard that's simple to add to your ZX81 and
requires no soldering in the ZXB1.

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2°
single key selections making entry far easier.

Powered from ZX81's own standard power supply -with special adaptor supplied.
Two-colour print for key caps.

Amazing low price only £19.95 incl. VAT and carriage. Order As LW72P
Full details in the June 1982 issue of “Hectronics ~The Maplin Magazine” on sale

at all good newsagents price 60p. In case of difficuity send 60p to address below,
or £2.40 for annual subscription (4 issues).

nﬂﬁmun Electronic Supplies Ltd

P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911

Retail shops at

168 King St., Hammersmith, London W6, Tel 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel (0702) 554000
Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292

(Shops closed Mondays). All mail to Rayleigh address.

Now available from J.P. GIBBONS A.Il.B.

(Author of The Best Banking Programa In The World!)

The PBS Bank reconciliation is
believed to be the first such program
to be available for the Sinclair ZX81
and ZX Spectrum

* AUTOMATICALLY MATCHES BANK STATEMENT ITEMS WITH TRANSACTIONS
RECORDED IN YOUR ‘PERSONAL BANKING SYSTEM".

* LISTS ALL OUTSTANDING ITEMS SUCH AS UNCLEARED CHEQUES, FUNDS
RECEIVED BUT NOT ADVISED TO YOU, BANK CHARGES — HIGHLIGHTS ALL
DISCREPANCIES, NO MORE 'SCRATCHING AROUND' TO TRY AND FIND OUT
WHY YOUR STATEMENT BALANCE IS DIFFERENT TO WHAT YOU EXPECTED.

* FULL SEARCH FACILITY, ALLOWING ON-SCREN CORRECTION OF ANY ITEM.

* SAVES AND LOADS DATA TO AND FROM TAPE (2X81 VERSION, AT DOUHLE
ESSE‘;C:‘I EXSCHANGES DATA WITH THE MAIN PBS PROGRAM, NO NEED TO SAVE
AMS,

* SINGLE KEY OPERATION — USES MACHINE CODE KEYBOARD SCAN FOR
SINGLE LETTER COMMANDS (ZX81 VERSION)

* EXTREMELY EASY TO USE. NO JARGON TO WADE THROUGH BEFORE YOU GET
STARTED. DEMONSTRATION PROGRAM INCLUDED.

* ALL ITEM LISTS, SEARCHES (WITH TOTALS), CAN BE OUTPUT TO YOUR ZX
PRINTER.

* FULL INSTRUCTIONS INCLUDED
* UNIQUE AFTER SALE MAINTENANCE PROVIDED.

* OPERATES IN CONJUNCTION WITH THE ‘PERSONAL BANKING SYSTEM'
(FULL INPUT & CORRECTION FACILITIES PLUS AUTOMATIC POSTING OF
STANDING ORDERS ON DUE DATES AND FULLY DETAILED STATEMENTS).

SO BANISH THE HEADACHES, MAKE LIFE EASIER FOR YOURSELF, SEND £15 FOR
THE PERSONAL BANKING SYSTEM + PBS BANK RECONCILIATION AND
USERS MANUAL.

EXISTING CLIENTS NEED ONLY SEND £5 FOR THE PBS BANK RECONCILIATION
WHICH WILL OPERATE WITH THEIR PRESENT PBS.

THE PERSONAL BANKING SYSTEM (AS REVIEWED IN POPULAR COMPUTING
WEEKLY — 1ST JULY) IS AVAILABLE SEPARATELY FOR £9.95 FOR CASSETTE &
usgn MANUAL. ZX81 PBS OWNERS CAN ORDER THE SPECTRUM VERISON FOR
JUST £5.

PLEASE SPECIFY WHETHER ZX81 (16K) OR ZX SPECTRUM (48K)

Guaranteed Software available from:
J.P. GIBBONS A.l.B.
14 Avalon Road, Orpington, Kent,
BR6 9AX

Your PBS is never out of date!




Every computer needs a

ZX81 (16K)
MAP ASSISTED | fseecraum

NASCOM, VIC, PET

COMPUTER s A T

(Please state)

WARGAMING At lastl Genuine phonetic synthesis at a sensible
price. Gives your computer an unlimited vocabulary
L]

(nothing more to buy!). Self contained speaker/

Historically accurate Simulations amplifier, Sinclair connector etc, PLUS Expansion
socket for BIG EARS AND Monitor socket for Music
Board. Full instructions, technical notes and

CARRIER STRIKE £12.50 programme examples supplied with this outstanding
In August 1942 Japan despatched a carrier fleet to support

educational unit. £39
transports on their way to reinforce Guadalcanal. OR COMPLETE D.LY KIT

On August 23rd aircraft from the USS Saratoga sighted part of this DEALER ENQUIRIES WELCOME
fleet. The Battle of the Eastern Solomons had begun.

As seen on BBC TV “Computer Programme"

Historically the outcome was a draw. Can you change history and

provide the Americans or the Japanese with a decisive victory. * BIG EA Rs * "'o o 4\\

Carrier Strike gives you that opportunity, recreating all the problems w, 7 \,ﬁ- 2

facing the Admirals of the time. SPEECH %\
: INPUT ’

Other Battles Available: — FOR ANY cpEECy RECOGNITION

Napoleon at Austerlitz £12.50 COMPUTER :

Desert Rats £12.50 e

Hugeiy successiui Speech Recognition System.
complete with microphone, software and full instructions £ 49

Cheques or PO’s made payable to: BUILT TESTED & GUARANTEED ONLY
PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOM2,
KW SOFTWARE Vic 20, Micron, ZX80/81, PET, TRS80, MZBOK, APPLE I, BBC MICRO
155 Ringinglow Road, Sheffield S11 7PS NEW: FAST MACHINE CODE FOR ZX SPECTRUM  £7.40

b ZX81/SPECTRUM

MUSIC SYNTHESISER (STEREO)
+ 16 LINE CONTROL PORT %\

Z X Wo rkStat io n S e Play 3-part music, sound effects O
for Spectrum&ZX81 § st &

control and monitor facility for Home Security, Robot Control,
Model Rallway etc. etc. Works with or without 16K RAM.

; Add keyboard to make a live performance polyphonic synthesiser!
prices (£'s,inc VAT) | Full instructions/sottware included

Spectrum 16
ZX81 . AMAZING VALUE AT ONLY
Extra 23 way connectors at £2.60 £1 9 13 5 0 (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 KIT £15
RGB in, PAL/UHF out (not for ZX) BUILT £20

-~ -
—
- -

=== : SPECIAL OFFER I.C. £18
= 4 SPEECH OUTPUT CHIP SX-01
Phoneme Speech Processor DATA £0.60
These stylish plinths, = T ot 16% 10 a1l bri A —
';;;33% r;gglged,g?gevégmgegr;g Xilt the el BarclaylAccess orders accepted by ielephone SAE. please
is fixed underneath. The printer canbe

wuth the trum version, the RAM w?rth the ‘81’, WILLIAN 22‘:'9‘ l-;?:sg;es;::egggy Road,  COIEEEE
and the cassette player with both. Full details from: STLART EssextMiaasD. England
Peter Furlong Products, Unit Sc, South Coast Rd Ind. Estate, SYSTEMS Ltd Telephone: Brentwood (0277) 810244

Peacehaven, Sussex BN9 8NA. Tel (07914 ) 81637
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Will assemblers become a
thing of the past? lan
Maclean thinks so and
helps to hasten the day by
showing you how to hit
the stack.

ALL OF A sudden Forth seems to have taken off’
in a big way; not only have we seen the arrival
of the Jupiter Ace — the first-ever Forth home
computer but the ZX-81, Atom, BBC and Vic
can all now use Forth, making it the second
most popular high-level micro language.
Speed is a major element in its appeal, and its
speed is due to the fact that Forth is a
compiled language, that is, the high-level
words are translated into a pseudo-machine
code and then run in this form giving up to 90
per cent of the speed of machine code. Could
assemblers soon become a thing of the past? 1
think the answer is undoubtedly yes, within
the next five or ten years.

A good Forth analogy is given by the balls
they put into plastic pipes in bingo. The
number is put on to the top and can only be
taken from the top of the pile. A stack is a pile
of numbers worked on a last-in, first-out
system. In Forth, the reserved words Do, If,
Int, take their arguments from the stack; a
simple Basic-Forth example:

BEEP 50, 100 100 50 BEEP

Although Beep is not standard Basic or
Forth, it demonstrates the principle admir-
ably. The Basic word Beep is interpreted
during Running, the interpreter comes across
the word Beep and commences to look for the
two numbers and the comma which it requires
to function. In the meantime, the Forth
compiler has put the two numbers on the stack
and already executed the word Beep.

Before I proceed with the comparisons there
is one further idea which the Basic user has to
come to terms with, and that is that there is no
actual program. Each sub-program is defined
and given a name by which it can be called and
executed, for example, a routine called Part 1
would have the following structure:

: PART 1
(ROUTINE);

Note the space between the colon — which
signified a word definition — and the name.
Also notice that the word is terminated with a
semi-colon. On then to the Forth words which
you can put in your word definitions.

are no pre-defined variables, so before you can
define a word using a variable, you have to
define it. To set up variable A, for example,
with an initial value of zero we type:
0 VARIABLE A

Now the computer knows what you are talking
about when you refer to A. To put a number
in a variable, A again, we type:

nAl
where n is the number to be put in A. To
recall the value from A back on to the stack we
use

A@

This may seem strange at first, but so did
Basic when I first started programming.

Goto: This word does not exist in Forth,
nor does it have any direct equivalent. The
nearest thing to it is Gosub — this is easy. To
call a routine, the routine is first defined as a
word, then the word is simply incorporated
as with any other Forth word. So in this
way a program may be initially written as
several subroutines and end up defined by a
single word and Run as such.

For-Next: These words are replaced in
Forth by Do and Loop or +Loop. The limit
and initial value of the loop are put on to the
stack first, before the word Do:

100 DO
This is the same as
FOR variable=0 TO 10

At the end of a loop we can replace the Basic
word next with either Loop or +Loop. Loop
means “‘Jump back to Do and add 1 to the loop
counter”. +Loop means “jump back to Do
and add the value on the stack to the loop
counter”. In other words, +Loop is used for
step values other than | and is added at the
end of a loop like so:

2+ LO0P
This means “‘step 2" although other values
could be used instead of two.
Qur loop now looks like this:

{limit) (initial value)
{routine)
(step value) + LOOP

In Forth, there are several kinds of loop, a
further two, in fact. These are conditional
loops; Begin — Until and Begin While. These
two types are quite simple, but come in very
handy.

Firstly, Begin-Until; this is a conditional
loop which will repeat the routine it encloses
until a positive value is left on the top of the
stack before Until. Since we know how to read
variables, we can control a Begin-Until loop
with one, A, for example:

Let: The Basic word Let is used in
assigning a value to a variable. In Forth there
Figure 1 @
,-/-
7 4
1 50
87 1"
49 87
23 49
- 23
B

7
11 ' 87 :

87 49

49 23

23 -
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BEGIN
{routine)
A @ UNTIL

The same applies to the Begin-While loop
which will repeat the loop While the value
before While is positive. Again, if the variable
A is controlling the loop, it would look like
this: '

BEGIN
{routine)
A @ WHILE _

Rem: A remark in Forth is very simple, the
comment being closed within brackets:

(THIS IS A COMMENT)

Be careful here, Forth has no mathematical
parentheses, so if you attempt anything along
those lines you will end up with a jumbled
comment.

Input: Forth’s equivalent of Basic’s Inputis
Query, which opens up the input buffer fora
numerical value to be entered.

Forth also has another kind of input
statement, though: Line, which will take an
alphanumeric input from the buffer and"
execute it as a “program” line, before
returning back to the main flow. I use it at the
end of games, for example, one called Game:

: GAME

{main program)

LINE ;

: YES GAME ;

: NO ; ,

In this example Line allows the user tocalla
word; in this case it would follow the prompt
“play again''. By typing Yes the user calls the
word Yes which in turn executes Game again.
If he types No then he executes the word No
which Quits the program and hands the



" N no
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keyboard back for programming.
Print: Forth has two very different words

»

for printing characters. Firstly, there is .
which is the equivalent of Print and is used
in much the same way:
. HELLO”
is the same as
PRINT “HELLO";
Note the space between.* and the first
character of the string. To get on to the next
line we use a carriage return CR, thus:
S HELLO" CR
is the same as
PRINT “HELLO"
In some cases it is only necessary to print out
one character, here we use Emit. Emit will
print out after the last print position the
ASCII character whose value is on the stack.
For example:
65 EMIT
prints an ‘A’. To Emit a space we can use a
special word called
SPACE
Further to this, to emit several spaces Forth
contains a word called Spaces, which takes the
number of spaces to be emitted from the top of
the stack. So, to emit ten spaces we type:
10 SPACES
If-Then If-Then in Forth is the same in
theory as Basic’s version, but is somewhat
‘jumbled’. As a rough guide:
IF A=0 THEN
and
A@ 0=IF
{routine)
THEN
These are the same. This can be repeated with
0> and 0<. The word If in Forth is consider-

" TYPE :" CR ."” SQUARE TO
SQUARE THE NUMBER" CR

CR .” OR” CR .” PATTERN TO
MAKE THE NUMBER INTO A
PATTERN"

LINE

. SQUARE
DUP

- CUBE
DUP * SQUARE

. PATTERN

LpartA
part A (:main prog)
part A
Main prog (:A+2A)+ (2B+:B)
2 part B
part B (2main prog)
1
2part B Figure 2
Listing 7
Stack Definition
: NUMBERS Program name — type this word to run program
. ENTER ANY NUMBER" Prompt
QUERY Inputs value

" CUBE TO CUBE THE NUMBER"

Allows Forth word to be called

End of numbers word definition

Program name

Duplicates number on top of the stack

Multiples the two numbers on the top and second
stack positions

Outputs the number on top of the stack

End of Square Word definition

Program name

Squares number and calls ‘square’ to square it again
and print it out

End of cube word definition

Program name
100 DO Starts loop from 0 to 10
DUP
| | retrieves the loop counter value
SPACES Qutputs ‘I' number of spaces
.CR
LOOP Increments loop counter and jumps to ‘DO’ if not 10
0 10 DO Starts loop from 10 to 0
DUP | SPACES . CR
01— Takes 1 from 0. Puts -1 on stack
+LOOP Adds -1 to loop counter; decrements loop counter
by 1
End of pattern word definition
Machine Company Price Where obtainable
ZX-81 Qace £10 11c, Hercies Road, Uxbridge, Middlesex
ZX-81 Artic £29.95 396 James Reckitt Avenue,
Hull, North Humberside HUS 0JA
Atari Maplin £49.95 P.O. Box 3, Rayleigh, Essex
Vic Adda £38.95 Adda: high street stockists or
154 Victoria Road, London W3
Atom Acornsoft £17.50 4A Market Hill, Cambridge CB2 3NJ
{with manual)
BBC Level 9 £15 229 Hughden Road, High Wycombe,
Buckinghamshire HP13 5PG
Dragon 32 Microtanic £24.95 235 Friern Road, Dulwich, London

ably different from Basic’s version as it will
execute the routine if it finds a positive value

IF
(routine executed if
stack value is positive)

on the stack. This positive value is usually 1 or ELSE

0 as this is what 0=, 0< and 0> produce:
0= puts a | on the stack if the value formerly

on the stack is zero.

0< puts a | on the stack if the value formerly

on the stack is negative.

0> puts a | on the stack if the value formerly

on the stack is positive.

The word Else can also be used so:

[routine executed if
stack value zero or less)
THEN

Finally, a program — listing 1 — written to
demonstrate some of the terms briefly covered
in this article. Don't be put off by its apparent
complexity as all of the words used have been
explained.
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THE PROFESSIONAL APPROACH TO

SPECTRUM

BEEB BITS from CLARES

BEEBSTICK:

Fully proportional high quality joyatvci comploto with 4 progmms As reviewed

in the November issue of “BEEBUG" . ........cviciiiiiaiieeaanesnsnnannnnr £29.9%
SOFTWARE CASSETTE LEADS:
DI IO DN 7 RADIORD . .o oo v uevons nowas vin vt s o iasssossayss vl s ndees £2.50
DIN to 3 Jacks . 0250
- DRAGON Load £2.50
We are a well established software e
company expanding into the field of BNC to Phona .. 2%
Personal Computing. Bt biTin Cont o Soeeti L G
Y All Leads are Top Quality and carry an Unconditional Guarantes.

SOFTWARE: “"GRAFKEY" & “"GRAFSTIK"

These superb programs allow you to easily create graphics, disgrams, technical drawings
otc, The drawing can then be saved to tape and included in your own programs by using

ENHANCE YOUR BASIC
Now available BASIC toolkit includes:

» Add logical arithmetic functions il it i iRt S g
(AND, NOT, OR, XOR) colours. A very speciasl mode is the AUBBER BANDING (as
. . 4 ¢ seen In that famous HORIZON TV program). Now you can GG A
* Listall BASIC variables and arrays do i n your BEEB, Used nschool and industy. GRAFEY * ”“Pf;"ﬂ-
; is for keyboard and 1K will work with ANY joystick. .
* Speed up your games with our fast ool it U Segtoirbor 1 1l e Lok o8
screen output. with GRAFPAD and GRAFPEN when available N pg *
* Renumber your program “JOYSTICK GRAPHICS" is similar to GRAFSTIK but only

uses ine mode giving more control over the knes, screen,
scale and array.

“JOYSTICK PACK ONE" contains ZAP & SKETCH (two of the programs free with
BEEBSTICK'

ALL PROGRAMS ARE PRICED AT £6.76 inc. but are worth double.
ALL PRICES INCLUSIVE OF VAT & CARRIAGE — NO EXTRAS

EN
CLARES
222 Townfield Road,

Winsford, Cheshire CW7 4AX
\Tel: 06065 51374

(including GOTO and GOSUB)
¢ All routines in machine code
* Easily called from BASIC
¢ Fully documented
* Runs on 16K and 48K SPECTRUM

£9.95 inc VAT (+ £1p. &p.)

To order or to obtain details of our other producrs contact:

Malva Lt

REAL TIME SOFTWARE SPECIALISTS

DOWNSWAY

74
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70 ASHCHURCH DR
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MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NEW! 32K RAM FOR SPECTRUM

w

FOR THE
ZX81

Afull 48K of memory for the 16K Spectrum — simple D.LY.

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 16K RAM Pack (any make, any age, any condition)
for £12.50 against a Downsway 64K Memory to bring the
price down to only £47.45 plus p & p. Without trade-in, it
costs just £59.95 plus p & p — still incredible value!

If you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of high
quality and low price at only £24.95 plus p & p.

Both memories measure only 2% x 1% x 1in. 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.

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.

Please send me:

My cheque/P.O/Money Order is enclosed

Y. Item Price Total
32K RAM Board (Issue 1 Spectrum) £42.50 Please debit my BarclayCard NO. .........ciiveueunrirnriransssnssasinnes
32K RAM Kit (Issue 2 Spectrum) £32.50
B4K Memory for ZX81 at trade-in price  £47.45 Name ..-....c..
84K at normal price 59.95 Address:
16K RAM £24.05 i s A ER AP NS T Yo S R R S TR bR e -
Post & packing RRO0. S iR s o e s R At
Total €
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THAT DRAGON TEXT
AND GRAPHICS MIX

18 GOTOSen

14 REM MODE A CURSOR -

15 AS=INKEY®:' IFA%=""THENDRRI" xccs R1;

24 REM DRAW TEXT

25 DRAW"C"+CEBS+"RA"+DE+"35" +~TP§
38,59.40,41, 42.43,44.45,46, ,ag,ag
63-61,62.63,64,65,66.5?.69-69.?e‘71..~.7
82.,83.904,85,86,87,88,89,90 'RETURN

32 REM TEXT DRTR

2 REM USER-DEFINRBLE="1":RETLURN

34 DRAU"BM+2, -6DBM+Z, +BLBM+4, +6" RETURN

35 DRAW"BM—-7.,~TE3BM+4,+10" 'RETURN
36 DRAW"BM~-4.~7H3BM+7, +10" :RETURN
37 DRAW"BM=-3.~7E2FZ2EM+4 ., +7" 'RETURN

38 DRAKW"BM-5, +1DGBM+7,-3" : RETURN

39 DRAW"BM+D, ~60BM+4, +5" : RETURN
40 DRAW"BM+2, +BHU4EBM+4, +6" ' RETURN

41 DRAW"BM+1, +BEUSHBM+S, +6" ' RETURN

42 DRAW"BM+D, - 1E4BM+D, +4HABM+C, +5" : RETURN
43 DRAW"BM+0, ~3R4L2UZD4EBM+S, +1" ' RETURN

44 DRAW"BM-1, +ADGEM+4, 2" ' RETURN

45 DRAL"EM+D, ~3R4BM+4,+3"  RETURN

46 DRAW"BM-1, +QUBM+4,+1" ‘RETURN

47 DRAW"BM+2, ~1E4BM+4 ., +%"  RETLRN

48 DRAW"BM+@, - 1FRZEUMHLZGD4BM+3 ., +1 " - RETURN

DRAW"BM+ 1, +0USGEBM+E, +5" ' RETURN

52 DRAW"BM+4d, +BL4UERZEUZHLEGBM+8, +5" ‘RETURN
51 DRAW"BM+@, -1F=‘EH“L4P?EHHL 2GEM+E, +5" 'RET!
%2 DRAW"EM+3, +AUSGIRIBM+4 , +3° PEY*FH
DRAW"BM+Q. -1 FRZEUZHL3UZR4EM+4 .,
54 DRAW'BM+2, ---P”FDFLEHU1CP2‘8H+4
=% DRAW"BM+Z., +BU2E2UZLABM+8, +&" ' RETURN
DRAW"BM+1 , +ORZEUHL ZHUERZFDGL 2GDFEM+7
57 DRAW"BM+Q, ~1FRZEVGHLZGDOFR3IEM+4, +3"
52 DRAW'BM+D, ~SDEM+2, +2DBM+4 . +1" RETURN
=3 DRAW"EM+2, ~SDEM+D +BDGEM+G +0" ' RETURN
RETURMN

61 DRAW"BM+Q, -2R4BM+D, ~2L4BM+8, +4"
2 RETURN

3 DRAW"BM+Z, +BUBM+0, ~ 1 UREUHLGEM+7, +5"
REM

DRAW"USERZFDSU3L 4BM+8., +2" : RETURN
DRAW" UERBFDCFDGLIUSR3BM+S ., +3" ' RETURN
DRAW"BM+1 , +BHUMERZFHLZGDAFRZEBM+4 , 41"
68 DRAW"UER3FD4GCGLIBM+8, +2" iRETURN
DRAW"RALALIZR4AL 4IZR4ABM+4 , +6" 'RETURN
DRAW"USR4AL4UZR4BM+4 , +6" {RETURN

71 DRAKW"BM+1, +BRZEULRDGLZHUMERZFEM+4 ., +5"
72 DRAW"UED3IR4USDEEBM+4,+2" 'RETURN
TA.DRAK"BM+1 , +PRZLUELRZEM+4, +&" 1 RETURN
74 DRAKW"BM+R, ~1FRZEUIBM+4, 46" ' RETURN
DRAW"USEBM+8 , +3REZG3F3BM+4 ., +8" 1 RETURN
DRAKW"R4LAUEEBM+3, +&"  RETURN

77 DRAW"UEFZEZDEEM+4, +2"  RETURN

78 DRAW"UESDF4DUGEM+4 . +5" : RETURN

2 DRAW"BM+1 , +BRZEU4AHLZCD4FEBM+7 ., +0
DRAW"UAR3FDGL3IBM+S. +3" 'RETURN
DRAW"BM+]
DRAW"LIBRIFDGLIRF3BM+4 , +2" RETURN
DRAW"BM+8, ~IFRZEH4ERZFEM+4 , +5" '{RETURN
DRAN"BM+2, +2UEL2ZR4BM+4 , +6" 'RETURN
DRAW" BM+2, ~EDSFRZEUSEBM+4 , +6" ' RETURN
DRAW"BM+E2, ~EDAF2EZU4BM+ 4, +6" ' RETURN
DRAK"BM+2, ~EDEE2F2UGBM+4 ., +6" ' RETURN
DRAM"UE4ALBM+D , +61H4LIBM+8, +6" ' RETURN
DﬁﬂH“EH‘E,+BU4HPPP528H+4.4&‘-RETupu
90 DRAU"RA4LAUESAULABM+S, +&" 1 RETURM
199 REM CHECK VALID KEYL(IF INVALID
200 IFINSTRC 1, B%, A% )=ATHENSOUND2., S
209 REM IF KEY ® THEN GOTO MODE B
210 RA=RASCCA% ) IFA=R4THEN320

219 REM IF KEY S THEN INCREASE SCALE
220 IFA=R3ANDS{4ASTHENS=S+1 GOTN220
229 REM IF KEY X THEN RESET =CALE TO
Z3e IFA=88THENS=4 ' GOTO250
239 REM IF KEY C THEN PCLS

248 1FA=G7THENSER

‘RETURN
E ?l_i

_,_n-<

20"

RETURN

'RETL

RE

RE

":RETURN

TD".'?'I' o0 00 00 @ 00 O @ -4
WO~ IOIRDWN= DL

SOUND RA
GOTO1S

SUBROUT INE

MCA%;L1"

)y 'ONC ASCACS )—3;2 W0
59.,51.,92.5%3

PETUR:

 +BRZEUMHLZGDAFBM+ 1, ~2F2BM+4, +Q"

GOTO15:ELSEGOTOZ00
SUB33,34,35,36,37,

1 94,95,96.57, 98,52,

3 74-?5.?6.77,73,79,30.3;,

URN

e

RETURN

2]

RN

TURN

TLRN

RETURN

ASPBERRY

DEFRULT

{listing continued on page 73)

That elusive ability to mix
text and graphics on the
hi-res screen is now yours
with Keith Brain's Graftext.

ONE OF the major criticisms of the Microsoft
Extended Colour Basic as used on the Dragon
32 and the Tandy Colour Computer is that
you cannot mix text and graphics on the high-
resolution screen. In addition, colour in text
mode is restricted to black on a green
background. Well, like most facts, this is not
strictly true if you are a trifle devious.

This Graftext program is a development of
our Dragart program in November 1982’s
Your Computer and it achieves the aim of
mixing text and graphics by Drawing the text
on the high-resolution screen, This has the
advantage that the text can be in any of the
standard colours. It can also be of any reason-
able size, and in four different directions on
the screen.

Custom character sets and user-defined
graphics are no problem, as of course the
Draw command can be used to construct any
shape you like. The whole of the program
works immediately in response to Inkey$
commands. As the program is rather long the
listing has many Rem statements to explain it.
Remember that lower-case letters in the listing
are inverse graphics on the screen,

On running the program, the instructions
can be displayed, the resolution, foreground
and background colours are selected, and
checked for validity, and the appropriate high-
resolution screen is then displayed.

At this point the program is in mode A,
which operates in the same general way as
direct drawing. The cursor draws in the colour
sclected by pressing the number corre-
sponding to the required colour, in the
direction selected by pressing U, D, L, R, E,
F, G or H. The scale of drawing is increased
by pressing S and reset to the default value by
pressing X.

To Paint part of the screen press P: co-
ordinates and colours will be requested. To
Clear the screen use C, which requires that
you confirm your request. To view the
instructions press I, and press the Up cursor
arrow to reach the Load and Save routines
which allow you to dump high-resolution
screens on fo tape as machine-code files.

Pressing the @ key will move you into the
new B mode where text — or user-defined
characters — are generated and displayed.
This has a larger cursor just below the current
text line.

The most significant part of the program lies
in lines 25-90. Line 25 evaluates the ASCII
value of the key which has been pressed and

uses this in an On-Gosub command to lead to
fcontinued on page 73)
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Cambridge Computer Store

Two Great Micros
—from Cambridge!

FAST ACTION GAMES
m FOR THE SPECTRUM

AND ZX81
SOFTWARE ALL IN MACHINE CODE
SUB TRACK [(SPECTRUM) Use your wits to destroy the enemy
submarines with depthcharges, but watch out for their mines and

their secret weapon Your ship could be blown out of the water. 24
game variations

TREASURE HUNT (SPECTRUM! Explore one of the 28 nazes i
search of reasuie and giab as much as you can. This gane cai be
playea with or without moving obstacles, with one player we
players in opposition, or two players in partnership; and with part

or all of the maze invisible. There are 144 variations of this
fascinating game and even the game selector is fun to use

HUNT (16K ZX81) A ZX81 version of Treasure Hunt with 48
variations

X-MEN (16K ZX81) The only Puckman type game with all of these
features: true gobbling action, bonuses, arcade type maze, 3 lives,
graphic display of lives left, 4 monsters, a den, booster buns, high
score, continuous on-screen scoring.

SNACKMAN (SPECTRUM) All the features of X-MEN plus 16
mazes. 10 speeds, and of course, high resolution colour graphics
and great sound effects.

UFO (16K ZX81) A fast moving space game, not recommended
unless your reations are lightning fast.

TRAP (16K Z2X81) You control a8 growing wall and try to surround
your opponent {computer or human) before he surrounds you. 12
variations.

sSirnci=sir-

Computer
Cambridge Computer Store

1 Emmanuel Street, Cambridge CB1 1NE

£4.95 PER GAME ON CASSETTE

Avadable from
BUFFER MICRO, LONDON
PHILLIP COPLEY, OSSETT

By Mal! Order
Cheque/P.O, To
AMBA. SOFTWARE

Phone (0223) 358264/65334 GAMER. BRIGHTON FREEPOST
{ 113 )
Also in our ‘Budget Micros' Dept: ZX81: Lynx: Commodore 64 gﬁg:g&%::'f;%’ésug E‘Kﬁ'.;’.’{}%&?“ -
SCREENSCENE CHELTENHAM CB3 78R

Sraok The Machine Code

ZX81 and SPECTRUM OWNERS

#% If you are interested in finding out how a computer REALLY works
and want to experience TRUE PROGRAMMING POWER - THE
MACHINE CODE TEST TOOL is the answer.

% The MACHINE CODE TEST TOOL is a utility program which comes
complete with tutorial course enabling you to enter, test, display
and debug hexadecimal machine codes simply and quickly

#* THE MACHINE CODE TEST TOOL is constructed to help the absolute
beginner who wishes to explore this fascinating subject, or the
expert keen to polish up his machine code programs.

* A HEX:decimal conversion routine is contained within the
program as standard
N N N B N I N D D T e e e .
Post to: OXFORD COMPUTER PUBLISHING,
4 High Street, Chalfont St. Peter, Bucks SL9 40B
. Please send me Machine Code Test Tools at £9 95 each
Tick box for edition required ZX81 SPECTRUM
. Send cheque/postal order to above address

NAME .

rade Enquiries Invited _ ADDRESS

T s POSTCODE AYClQ"
—ad
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(continued from page 71)
the line which contains the information to
Draw that particular character.

The use of (ASC(CS)-32) means that the
appropriate line number is conveniently the
same as the ASCII code for that character.
These characters are constructed on a six-by-
five matrix, and at the end of each drawing
there 1s a blank move to the next draw
position. The smallest size of legible
characters gives a display of 16 by nmine in
modes 0, | and 2 and of 32 by 19 in modes 3
and 4. This drawing of the text will occuyr in
the colour, and at the scale, for !, you have
selected in mode A

To vary these @ must be pressed (o return to
mode A, the parameter changed, then @
pressed again to return v mode B 1o continue
with the text. When the space bar 1s pressed
criss-cross moves in the background colour are
made at the nexi text position. Lhis can also
act as a way of deleting text. Using the cursor
keys simply mukes a blank move by one
character size.

In the listing shown, some of the symbol
keys have been replaced by accents to enable
foreign text to be presented correctly in a
further language leaining program. The
accents automatically move back to the
previous diaw position. ASCL codes 32 for !,
60 tor <, and 62 tor >. have not been defined
so far, so you can make these any character

If you want more user-defined characters
remember that all of the lower-case characters
— reached by Shift 0 - are also available if
you alter the valid key limits in line 350.
ASCII code 64 1s for @ and 1s never reached.

The angle of Drawing can be varied by
pressing Enter when a tone is sounded to warn
that the angle is about to be changed. A
number — (-3 — is then entered for normal,
down, inverted or up text respectively. This
direction is maintained until Enter is pressed
again. This facility is particularly useful for
labelling the axes of graphs. In mode B the
Clear key is used to lead o the Clear Screen
routine.

Try these examples to get an idea of the
potential and then see what you can construct
yourself.
RESOLUTION 1
FOREGROUND4
Six5IDIx10jR{x 10)H{x 10)P20enter40enter2
enterdenter IRix12)D(x4)XS
2@TRIANGLE}+ (xBIPAINTED IN 4 (x3)+ (x10)

YELLOW
RESOLUTION 4 BACKGROUND 1
FOREGROUND 0
@ THIS IS A TEST enter IDOWN enter 2UP-
SIDE DOWN enter IDOWN AGAIN enter0@S
@ -BIG@S
BIGGER @X@enter3 SMALLER AND UP

The main character-drawing routines —
25990 — «can also be incorporated as
subroutines in other programs to print
messages, labels o1 scores which are stored in
strings L his can be simply demonstrated by
adding these lines:

2000 PMODE4,1:SCREEN1,0:PCLS:D$ = 0"
2010LINEINPUT M$:FORN = ITOLEN{MS):

C$ =MIDSIM$, N, 1):C = ASC(C$):GOSUB
25:NEXT

2020 PMODEA4, 1: SCREEN1,0:GOT02000

Run 2000, enter a word, and it will be
displayea from the detault position centre of
the high resolution screen.

BACKGROUND 1

ilisting continued from page 71}

249 REM IF KEY P THEN PAINT SUBROUTINE

250 1TA-80THENSRO

25 REN IF KEY 1 THEN INSTRUCTIONS SUBROLTINE
268 IFA=73THENGUSLE, 199 SUTOLI000

269 REM IF KE\Y THEN LORD. SHVE SUBROUTINE
279 IFA=S4THENTOR :
279 REM IF KEY IS A LUMBER BETWEEN 2 AND €
N CULD L R,EJF.G,HDY WITH CURRENT COLOUR. AMGLE RAND SCALE

220 IFAATANDAL ST THENCES: "C +AREL TEORAN "C+CES+ "R =DE+ "3 '+STRE( S I+A%
289 REM SOUND KEVY NOTE AMD RETLPH 70 CURSOR

298 SOUND(39+ASC A, ) 2 SOTULS

239 REM WUOE 8 CTURSOR
380 CeslnrE L Live
395 REM SPACE

310 IFCes" "THENDRANW ..CAS%. LUERDERJERUSRUSRDEEM+3 . +2° COTO308
315 REM IF KEY @ RETURN TO MODE §

320 C=ASCICH ) IFCeRaTHENLD

[29 REM IF KEY ENTER THEN GOTO ANGLE SUBROUTINE

330 IFC=13THEN42D

338 REM IF KEY CLEPR THEN GUTD PLLE SUBROUTINE

348 IFC» iZTHENSOG

349 REN IF KEV VALID TEXT THEN GOTU DRAK TEXY SUBROLITINE

350 IFC32ANDCC 1 THENGOS JECs
| CURSOR MOVEMENTS

370 IFC-IBTHENMT "+B. «1@

389 IFC=BTHENMS= ~§ +0

390 [FC=STHENMT="+§, +O

400 IFCHS4THENMSw" +0 -18

419 DRAW S'+STRECS )+ A +D8+'BM"+M8 COTOINE

413 REM ANGLE CHANGING SUBROUTINE

420 D8=INKE VS [FDS= "THENSOUNDZ2S 2 GOTO420

430 D=ASCLDS ) IFDL480R0 51 TRERGUTOMZOELSEGOTO32E
493 REM SCREEN CLEARING SUBROUT INE

LLTOZ0N

"BORVER COLOUR INPUTEC
618 FMODEZ. | SCREERL, V FPAINTCFL FE).PC.BC GOTOLS

637 REIN LURD. SAVE SUBROLY THE

700 CLS4 PRINTES. "TAPE ROUTINE 'PKINTRES. 'S = SAVE PRINTRIII. "L = LOARD"
7i0 FRINTELZ IRPUTTS IFTS<"S'ANDTSRC "L TRENT 12

720 PRINTEZ6L, 'FILENSME FORN L TOF PRINTCHRSC 128 2 'HEXT ‘PRINTR298." "
IFLENCFS 27 THENFR [HT2258

,"WHEN TAPE RERDY PRESS SFALEBAR
738 1FINKE'#® THEN? 30

LRen

RWISE PRESS RETURN
4 =Te ]

10 INPUTEN IFQe="]1"THENGOSUEL 1 20

520 CLS PRINT hi-res modes' PRINTES7.'® = 128 ¥ 96 ¢
LOUR™ PRINTRI6L. "1 = 128 X 96 ¢ " ;CHR®(128):"

“CHR®C 1285 "

iovi evireg”)

M7 = CHRE(239), " MAGENTR! '@ =
S20 PRINTR4IS, "BACKGROUND. COLOUR
93¢ CR=VAL(CAR) LB VAL L8%.

bination’; GOTO920

240 [FURCSTMENCELSE (

9% CUe STRSC Y

739 REFM HI-RES SCREEN SET UF
1900 PMODEZ, 1 SCREENL Y COLOR C& €A
iBd9 REM SET VRRIABLES

1219 CAs="C"+CAa CB% LBY  PCS=" 12244 PG=VAL

APRIZ34567TaR Saq D8 0" DRAW"S4EMID, 10" GOTOLS
1 220 SOFRINT" TWO COLOUR MODE COLOUR BET 1
"1 = CHR®. 143 GREECN'

193¢ PRINT 'COLOUR SET 2 9

F

19483 PRINTR416. "BRCHKGROUND C0L AUE
1250 CRA=YAL{IA% ) CB=VAL L

CHR®L295)," ORANGE"
INPUTCAE PRINT "FOREGROUND COLOUR"

IFST=1THENPLLS ST+0

vy o=
~HRE( 128 2

INPUTCAS - PRINT"FOREGROUND COLOUR"™
LroRE L ORCA SANUCB=2THEN 1930

L9650 [FCB» L DRCE=THNM £ 080
187Q PRINT®4E vallo combinatioy GOTD1240
082 IFCA=I0RCE=ITHENY=Q CCE ¢ C2s:G0T0100R

1999 Y=1 CCe="C"«CE% GOTO) 220
1999 REM INSTRUCTIONS

TDO ERASE OFPAW wmiTh THE
CTIONS PRESS i 'TO ENTER MODE B PRESS '@’
AR SCREEN PRESE 'C/" GOSUBLI200
1122 PRINT"IN MODE B CURSOR IS LRARCER", .

1118 PRINTMODE A BACLGROUND COLOUR" ., ,

a2
1130 PRINT'MODE 5" ,.."TD CLEAR SCREEN PRESE 7L CAR™,
A s :

'PRESS It MODE R CORCCERUET "ROUTINE' COSLBiZit RETURN
12 FRINTRASE t . IRFUTH LLS  RETURN
PSS

JFODATE COLOUR ELSE EXECUTE DRAW COMMA

IRENURMK BIM+2. #2 XUCY . RZL4RZ  ACA%RZLARZEN-Z2, =2" 'GOTO320

SO0 CLS4 PRINT'CLEAR SCRECH (Y /NI INPUTOE! IFDEC Y "THENGOTO19B0ELSEPCLS ' GOTO18
a6 s

359 REM PAINT SUBROUT INE

608 CLSO PRINT FAINT LOORUINATES INPUTPL P2 PRINTPAINT COLOUR INPUTPC 1 PRINT

INPUTF®
TOO LONGY GOTOV20 ELSEFS="M"+F%: FPRINTE384

740 IFT4e % THENPRINTESE4. ' SCREEN SAVING" CSAVEMFS. 19536, ¢ 1536+ 1536¥PG5 ) ), ( 15363F
G FORN©ITOS PRINTE3S4,  SCREEN SAVED" 'SOUNDL.S PRINTE3S4 “ " 'SOUNDS, S :NEXT ' GOTO

750 IF T8="L "THEN PMODEZ . 1:SCREENL . v COLOR 18,CR CLOARDMFS GOTOIS
Y99 REM START ROUT1IE
860 CLS PRINTRIZ. "grartext” THiS PROGRAM ALLMWE YOU TO","USE MIXED TEXT RAND

GRAPHILS ON THE HIUH-RESOLUTION SCREEN 'FOR INSTRUCTIONS ENTER “I'",.."OTHE
TO CONTINUE"., ,"COPYRIGHT K 4 S ERAIN 951282" PRINTR38

} TWO €O
) FOUR COLOUR":PRINTR2ZS."2 = 192

¥ 126 « " CHR®C138):" ) THO COLOUR INTE2992, "3 = 192 X 128 ( ", CHR®(138);"
FOUR COLOUR
825 PRINTE3ZI] 4 = 296 X 192 | CHESC142)." » THO COLOUR" PRINTR4%5S5."resolut

830 INPUTZ IFZ.ATHERPRIKTRASD. "INVALID REQUEST GOTOS30

848 IFZ=R0R = Z20RI- 4THEN1029 4

2082 CLS PRINT'FOUR _QLUUR NMOLE COLIUR BET 1 | = CHR®( 1432 " GREEN","2
CHRE 199D, YELLOM 3 h CHR™ I7TS2 BLUE ‘4 = CHR$C 191 ): " RED"

218 FRIN "COLOUR SET 2 v = CHR® 287 )" BUFF","6 = “,CHR®(223>;" CYAN"

INFUTCBS
IFASSCCH-CE ) »I0RCABORCB=ATHENPRINT®480. “invalid com

:D$PGE, Z+1, 1) Be=" [CUDLREFGHS
“JCHR®C 128>, " BLACK"
ACK™, "S = ",CHR®(207)." BUF

INPUTCES

11008 CLs FRINT " inatiuctior RINTR264 IN MODE A A SMALL CURSOR APPERRSY. . TO MO
VE PRESS “U'D [ R E | | Td IRCREASE SCALE PRESS £ O RESET SCALE PR
E5S [0 CHAKGE EW DRAY CO & PRESS RAPFROPRIATE NUMBER KEY" GOSUBLIZ2
30

"FOR INSTRU
"T9 PAINT PRESS “P*",,,"“TO CLE

"TC MOVE USE CURSOR CARROW) KEYS",.,,"TO

WRITE FRESS APPROPRIATE KEY [0 CHANGE ANGLE OF WRITING PRESSENTER AND THEN
NUMBER «@-3 70 CHANCE OTHER PARAMETERS FRESS® AND RETURN TOQ MODE AY:GOSUBL2

‘PRESS @ TO RETURN TO MODE
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EXPLOR]NG SPECTRUM BAS'C £4.95 An ideal complement to the Sinclalr manual. Over 50 games, application & utility programs

plus explanations of programming techniques. Mikg Lord. 192 pages

THE EXPLORERS GU'DE To THE ZXS‘l £4.95 The book for the ZX81 enthusiast, now in edition 2 with 152 pages of games

engineering & utility programs plus much uselul information on machine
language and hardware. Mike Lord

WAKE UP YOUR ATOM £4.95 20 great programs 1o make the most of your Atom; including the colour board (old or new typel if fitted
p

lus coplous programming tips. Brian Lioyd

THE ATOM MAGIC BOOK £5_50 A wealth of games and othor programs plus much uselul software and hardware information

Mike Lord
Also available
MASTERING MACHINE CODE ON YOUR ZX81 ToniBaker 180pages (750
GETTING ACQUAINTED WITH YOUR ZX81 Tim Harnell £495 ATOM RAM BOARDS SAE for details
GETTING ACQUAINTED WITH YOUR ACORN ATOM  Tim Hartnell & Trovor Sharples  L7.95 ATOM ROAM BOARDS (3500 inclusive Soltware switc!
PRACTICAL PROGRAMS FOR THE BBC COMPUTER & ACORN ATOM D Johnson-Davies (595  potween 3 utility ROMs and 4K RAM [fitted

Jilities’ from tapo or disc

WHAT CAN 1 DO WITH 1K? Roger Valenting £4.95
10 l0ad your owr

Iude UK. P&P and VAT where applicable. Overseass customers add £1.50 per keor for surface mail

TIMEDATA Ltd. pept A VISA | H
16 Hemmells, Laindon, Basildon, Essex Tel: (0268)418121 | -

7/ CiNEDATANN

=S e ——

Afl prices int

N\
Z2/0/1/1EINNNN

\\\\

SINCLAIR
COMPUTERS

UK prices are shown fust. The bracketed prices are export prices which include insured

-——
MEMORY DEVICES FROM:
.

air-mail postage to all the countries of Europe including Norway, Sweden, Finland and

Denmark. For overseas customers cutside Europe an extra £5 postage per item =

0223 83533
2xB) £43.43 (52). zx printer £52.13 161), 2x sprectrum 18K £152 (160). zx spectrum 48K Tel: 0

£202 (£210). zx microdrve n/é (n/al. 5 printer rolls £10.43 (16)
Ram packs 16K £26.04 (£28), 32K £39 {41), 56K [45 (51)

DRAGON 32 £173
COMMODORE COMPUTERS

Telex: 817672

EPROMS 6500 Family MEMORIES

Commodore 64 fz\;ﬂ.z\éu 20 f‘rlﬁc Kit 10 allogd:;\é- use of an ordinary mono r.assa'lm 27& m 5502 3]59 2””2 %
recorder with the Vic nd the Commodore Comm 0 @ recorder for m

:?:%:I:L:S::E}:i £36.50 asgl):.“r rlOIuhd:? high resolution :Z?:}l'-ggc:?s;;t% eW‘;’:logl g;;g+5v m gzzg §$5£ i::ﬁg %
BBC MICROCOMPUTERS 2532 365p 6532 520p 4116-200 BBp
&Mode £2%0. 8 Mot 9 2164 680p 6545 Wop 416246V 250

GENIE COMPUTERS

New colour Genio £173.50, 16K ram card €44, Lignt pen £15. Accessorkes for Genie | and

4164-200

=

genie 2:— EG30'4 32K €189, Dic drives single £199, dual £369. Double density 6800 Family Z80 Family 6116-150 350p
convertor £72. High resclution graphics £82 Printer interface £36 RAN0) zmp CPU 315‘) 5515-2% 53&)
UK101 AND SUPERBOARD

2% 48 display expansion kits UK10T €9, Series 1 Superboard £14. 32K memory 6802 325 ACPU

expansion board £60. Cegmon £22.50. Word processor prog £10. Centronics interface kit

£10, Cased disc drives with DOS single £275, double l-i"lf; Stand alone floppy disc &ID ”tb CTe 27%

controdlor {85 m m ACTC m;l

6850 1% PO H0p
8821 10p  APIO 350p

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed prime parts, from leading manufacturers,

PRINTERS

Buy any of the below and get a free interface kit and word processor program for UK101
of Superboard, Epson MXBOFT3 £324. Epson MX100/3 £425 Sekosha GP100A £189

OK1 Microling 80 £199. OKI Microline B2A £333. OKI Microline B3A £446. OKI Microling
B4 £656. OKI Microkine 92 £429. OK| Microtine 83 £586
5V POWER KITS
Fully stablized 5V computer and TTL power kits 1.5A £7.83, 3A £12.17, 6A £20 67
SHARP COMPUTERS
We can supply Epson MXBD and MX 100 printers to run dwect from the MZBOK (1/0 box
not neoded] for £39 plus printer price. We also specialize in interfacing printers to the
MZBOK. MZBOA and MZB08 both with and without the i/o box

SWANLEY ELECTRONICS

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ.
Tel Swanley (0322) 64851

Postage £1 on Sinclair products (UKL €3 .50 o cther zompute’s, €4 .50 on prniers and
S0p on other orders. Please add VAT r¢ alf prices Oficial credit and overseas orders
welcome

Orders from Government, Educational and Overseas buyers welcome. Special
prices for volume enquiries. Please add £1 posi 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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Aver latency

less than 100 ms

less than 100 ms

e
MICROWARE ANNOUNCE
THE Z/ L RANGE OF
FLOPPY DISC SUB SYSTEMS

The Control Data Family of Flexible Disk Drive is a single- or
double-sided, random-access, low-cost storage device.
Maximum storage capacity 1 megabyte on a 133.4-millimetre
{6.25-inch) interchangeable disk. This disk drive is
interchangeable with comparable products, providing industry
compatibility in size, mechanical mountings, electrical interface,
power requirements and physical appearance. CDC* FDD
operates in single- or double-density formats. Single-density
operation is achieved by using Frequency Modulation (FM)
encoding, and in double-density operation uses Modified
Frequency Modulation (MFM).

OPERATIONAL CHARACTERISTICS

Capacity 9408 9409 94087
Unformatted
Per disk 250.0 kbytes 500.0 kbytes 1 megabyte
Per track 3.1 kbytes 6.2 kbytes 6.2 kbytes
Formatted (16 sectors, 126/256 bytes)
Por diak 163.84 kbytes 327 .68 kbytes 655.36 kbytes
Per track 2.1 kbytes 4.1 kbytes 4.1 kbytes
Code MFM MEFM MFM
Transfer Rate 125 kbits/s 250 kbits/s 250 kbits/s

less than 100 ms

I

TRONSFORM LTD:

ZX Business Software.

FOR SMALL BUSINESSES AND THE SELFEMPLOYED

Business Bank Account 1: this program enables you to make
debits under 11 subheadings. Statements include totals of all sub-

headings. £8.75
Business Bank Account 2: with 15 subheadings and standing
orders. £10.75

Sales Day Book 1: for all your invoices, this program will enable
you to prepare statements of outstanding invoices. Program will
also calculate VAT, £8.75
Sales Day Book 2: with many extra facilities including totals of
past 12 periods. £10.75
Sales Cash Book: for retailers program calculates VAT and
denotes method of payment. £8.75
Purchase Day Book 1: keeps a complete record of all your
purchases under 11 subheadings. The program will also calculate
and deduct VAT. £8.75
Purchase Day Book 2: with many extra facilities including totals
of past 12 periods. £10.75
Quarterly Analysis: quarterly totals from Bank Account,
Purchase and Sales programs can be analysed with this
program. £4.75
@ All the programs have full search facilities @
Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and
quarterly analysis programs £26.00
Business Pack 2: incl. all 4 programs £30.00
Please specify memory size when ordering for your
ZX81 or ZX spectrum.
ALL PRICES include VAT post & packaging for details send SAE to

TRANSFORM LTD

41 Keats Ho Porchester Mead Beckenham, Kent.
NEW FROM

Tel: 01-668 1661.
CAMEL PRODUCTS *

Seok Time
Track to track less than 5 ms less than 5 ms less than 5 ms
Average Access less than B0 ms less than 80 ms less than 132 ms
Setting time less than 15 ms loss than 15 ms less than 15 ms
Head Load Time {OPT) less than 50 ms less than 50 ms tess than 50 ms
Modia haed /s0ft soctor hard/soft sector hard/soft sector
Rotational Speed 300 r/min 300 r/min
Track Density 48 TP 96 TP
Flux Reversal Density
{track 39, side 1) 5876 FRI 5922 FRI
Number of Tracks 40 80

Inner recorded radius {side 0)
OQuter recorded radius {side 0)
Inner recorded radius (side 1)
Outer recorded radius {side 1)

1.437 in (36.50 mm| 1.385 in {35.2 mm)
2.250 in (67.2 mm)  2.250 in (57.2 mm)
1.354 in (39.39 mml  1.344 in (34.1 mm)
2.167 in (550 mm)}  2.167 in {56.0 mm)

THE Z/ L RANGE

Type Capacity Tracks No. of Drives

ZL14] 250 k 40

ZL142 500 k 40 2

ZL241 500 K 80 1

ZL242 1 Mb 80 2

ZL29 . 1 Mb 160 1

20292 2 Mb 160 2 ‘
Microware Disk Drive Subsystems are plug compatible with the
following: —

TANDY, VIDEO GENIE, BBC MODEL B, NABCOM, SUPER
BRAIN, IBM/PC. and many more.

Microware also supply floppy drives, Winchesters and sub
systems to OEM'’s and the trade at very aggressive prices,
offering the best price performance ratio available. Call and ask
for details.

CABINETS AND PSU I _ .
Cabinets of steel, aluminium or plastic are available in a choice
of colours, and each unit is fully guaranteed.

AC 8151 40 WATT SERIES

The AC 8151 Switch-Mode Power Supply has been designed for
use in small terminals and other similar equipment. The AC 8151
has dual line inputs and regulated outputs of: +5V at 2.5A,
+12V at 2.0A, -12V at 0.1A. This compact unit features low
magnetic radiation and is built to conform to International
Safety and RFI Regulations.

Microware (London) Ltd.,
637a Holloway Road, London N18 5S8S.
Telephone 272 6398/6237

SORPERTRR TR TR TR TU IR AR PR TRV R TR e i

_!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIlIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIlllIlIII|I|IIIIIIIIIHIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllllllliIllllllllIIIIlllllllIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIII|I|II
Illll|III\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllll!l!lllllllllIllIIIIIIIIIIII"llllllIIIIIIIIIIIIIIIIIlIIIIIIIIIIIllIlIIIIIIIIIIIIIIII|IIIIIIIIII‘IIIIIIIIlIlIIIIIIIIIIIIIIIIIIlIlIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

=

76  YOUR COMPUTER, FEBRUARY 1983

AN INNOVATIVE PRODUCT
FOR YOUR ZX81

Faster than a Floppy

Easier than an EPROM

MEMIC-81
HOW IT WORKS & WHAT IT DOES

This useful accessory for ZX81 users is a 4 kilobye memory
module using chips fabricated in a remarkable technology.
When not actually in use, these CMOS chips can be put into
standby. The Lithium battery fitted in the unit will last for 5 to
10 years. Plug it into the ZX81 and flick a switch and the data is
ready for retrieval.

MEMIC-81 resides in the 8-12K area of ZX81's memory map.
This area is not directly addressed by Basic, but Basic programs
can easily be stored and retrieved by means of the tiny 12 byte
routine provided. This can itself be stored in CMOS, so that
Basic programs become available simply by entering PRINT
USR . . . Machine Code routines are directly accessible.

Clear User Notes, Application Notes, Program Example and the
necessary routines are provided with MEMIC-81, which comes
cased and with an extender card at the back.

For a picture of MEMIC-81, see Sept Y.C. page 122

4kB MEMIC-81 £29.95 + VAT

OTHER CAMEL PRODUCTS

MEMICT 2 kB Towerblock version for any System £26.04
MEMIC L 2 kB Low Profile version with cabled connector £26.04
PI0-81 8+8 Ch. lawched Input/Output ZX81 card £13.00
ROM.-81 2 kB-8 kB ROM/EPROM Unit for ZX81 £14.95
CRAMIC-81 16K CMOS Rampack with Lith battery £79.95
DREAM-81 64K Rampack with 16K ROM socket £69.95

UK VAT Extra
P&P UK Free — Europe + 5% -
Overseas + 10%
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SPECTRU

HERE ARE ABOUT 20 machine-code graphics
routines, any combination of which may be
used in your programs to enhance the screen
displays, or to give them that extra touch of
elegance that comes only from the use of
machine code. Also included are renumber
and memory-left routines which may be used
to aid your programming,.

No understanding of machine code is
necessary to use the routines — just a good
working knowledge of the Spectrum and its
manual. Machine code is the computer’s first
language — it only speaks Basic out of
courtesy to humans — and its use results in
greater speed, flexibility and more economical
use of memory than does the use of Basic.

To get the machine code into the computer a
hex loader must be used — see program 1.
Type this in and Save it. Machine code can
either be stored above RAMtop or in 2 Rem
statement at the beginning of a program. I
prefer the latter method, for each different
routine may be stored in a Rem statement with
a different line number and then Merged into
a program as required. However, if you wish
to use the first method then change line 5 as
shown underneath the program listing.

Here is an example of how you go about
loading in the memory-left routine, see figure
1. Firstly Load in the hex loader and type in a
Rem statement as line 1. This Rem statement
should consist of 14 full stops because the
memory-left routine is 14 bytes — characters
— long. If you are using the RAMtop method
then you will not need to do this — just Clear
yourself enough memory space above
RAMrtop. Now carefully type in the Data line
in figure 1 and after checking this line Run the
program. Listing it will show that line 1 is
now a meaningless jumble — if you have a line
1, that is — but do not worry, for this is
supposed to happen. Also it is likely that
Listing the program when the Rem line is in
this state will cause the computer to stop with

Bobby Rao
offers some
handy hints to
would-be machine-
code users. Here are some
useful off-the-peg routines.

an error report. To avoid this and view the rest
of the program you must always use List —
line number of first line after Rem line — so
that the Spectrum does not try to List the
unlistable Rem line.

Now the routine is ready to be Saved. Erase
all of the hex loader except the Rem line — do
not use New whatever you do — and Save this
with a filename like “Mem Left”. Now New
the computer and reload the hex loader. Repeat
the above process for the rest of the routines,
but make sure you never use the same Rem
line number for two different routines because
this will cause trouble when you come to
Merging routines together.

RAMrtop-method users may Save their
routines by using the Save filename Code
method detailed in the manual on pages 143
and 180.

Once the tedious task of typing in and
Saving the routines has been accomplished
you are ready to use the routines. If you wish
to use some of the routines in one of your
programs then start that program at, for
example, line 100, leaving the earlier line
numbers free for the machine-code Rem lines.
After typing in the program, Merge in the
routines you require. To run machine code
rather than Basic the Usr function must be
used.

The argument of this function is the address
of the first byte of the machine-code routine
you want to run, and this may be found, if you
are using the Rem method, by using program
2. On running this program — whilst the
machine-code routines are in the computer —
line numbers and the start addresses of the
routines in those lines are printed until the
computer finds a non-Rem line when it will
Stop. Note these start addresses down, or
better still, define variables equal to these
values by placing a lot of Ler statements
somewhere in your program, for example:

LET INV = 23760

Now just typing Print Inv will tell you the
address of the first byte of the invert-screen
routine.

RAMtop method users will not need to use
program 2 because they will already know the
addresses of their routines or they would not
have been able to get them above RAMtop in
the first place.

To use the routines use the command
Randomise OX USR X, where X is the
address of the routine you are using. The
result of the Usr function is multipled by 0 to
keep Rnd truly random, that is, it acts like a
Randomise O command.

Below there is a description of all the
routines and how to use them. In these
descriptions the variable X stands for the
address of the first byte of the routine in
question. All numbers are in decimal and
unless otherwise stated all the screen routines
operate on all 24 lines of the screen.

Where you are told to Poke something some-
where the Pokes must be done before you use
the routines and they may be entered as a
series of direct commands before you Run the
program or they may be built into the
program.

Memory Left: running this, listing 1, using
Print Usr X will tell you the exact number of
free bytes of memory you have left.

Hi-Res Up Scroll: this, listing 2, routine
scrolls the screen up by one high-res pixel,
replacing the bottom line of pixels with
blanks.

Hi-Res Down Scroll: as in listing 2, but this
— listing 3 — scrolls down, blanking the top
line of pixels.

Hi-Res Left Scroll: this scrolls the screen
left one pixel, replacing the rightmost column
of pixels with blanks, See listing 4.

Hi-Res Right Scroll: as in listing 4, but
listing scrolls right, blanking the leftmost
column of pixels.

One Character Left Scioll: the listing 6
routine scrolls the screen left one character,
replacing the rightmost column with either
blanks — for this effect Poke X+16,54 — or
the previous leftmost column — a wrap-around
effect for this Poke X +16,119.

One Character Right Scroll: the listing 7
routine scrolls right. Poke X+ 16,54 causes the
leftmost column to be blanked and Poke
X+16,119 replaces this column with the
previous rightmost column.

These last two routines are adjustable in

which part of the screen they scroil but you
only have five options. The table below tells
you how to adjust the routines. The first
column tells you which part of the screen is to
be scrolled. The next two columns tell you
what to Poke in X +1 and in X +4 respectively
for the left scroll routine. The last two
columns tell you what to Poke in X+I and
X +4 respectively for the right scroll routine.

Top one-third 64 64 64 7
Middle one-third 64 72 64 79
Bottom one-third 64 80 64 87

Top two-thirds 128 64 128 79
Bottom two-thirds 128 72 128 87
Invert Screen: the listing 8 routine inverts
the actual pixels on the screen, that is, all
pixels on are turned off and all pixels off are
turned on and so it is different from the
Inverse function on the Spectrum which only
fcontinued on page 81)
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“dKTIronIics

ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM

Our new cased keyboard has 52 keys, 12%f these are used for the numeric pad. The numenc pad offers some useful features. you can cursor
one hand and it will be a boon for anyone who enters a lot of numernc data. The pad is a repeat of the 1-9 keys plus t has a full stop and a shift key.
numenc pad keys are coloured in red, the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive,
case measures 15 x 9 x 2%z. The computer (etther 80/81 or spectrum) fits neatly inside. You will have to remove the computer from its oniginal case,
then screwed 1o 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
board (81 model only) which allows 16K, 32K and 64K 1o be fitted in the case. All the connections are at the rear of the case i.e. Power, M, Ear, TV
and the expansion port. The case is large enough for other add ons also
to be fitted 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 smarn seifcontained unit. This case does not
Stop you from using any other add-ons that you may have e.qg. Printer
etc. We are convinced that this is the best keyboard avaiable 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
unaut, so if you have one of our early uncased keyboards, or infactany
other suppliers” keyboards, these could be fitted. The keyboard is
connected to your computer by a ribbon cable and this has connectors
fitted which simply push into the Sinclair connectors. It is a simple two
minute job and requires No electronic skills. This keyboard does not
need any soldenng. 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 fitting the spectrum inside, again all the connectors are at the rear of
the case and there is plenty of room for the power supply {and other
add-ons). Should you 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. PLEASE specify on your order KEYBOAR D

whether you require the ZX 81 or spectrumcase 'SPEC" R UM IB' ’

SPECTRUM
LIGHT PEN

The pen enables you (o
produce high resolution draw-
iNgs ON your own television set,
saving a vast amount of time over
using basic programming state-
ments, 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

DK Tronics at only £19-95

Internal fixing for
ZX 81 keyboard case.

Internal fixing for
spectrum keyboard
case.
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HARDWARE

4K TOOLKIT

This is the toolkit which won acclaim in the feature in the August
1982 issue (pages 29 and 30) of Sinclair User. “IfYs the most impressive
program, fast in execution with clear and full instructions...it stands out
from the rest of the field.” The ZXED is a powerful editor for use on the
expanded ZX8l. Itis intended for use by the senous BASIC programmer
and offers several useful and time saving features most helpful during all
stages of program deveiopment. The facilities provided are as follows:
ALTER, BYTES, COPY, DELETE, FIND, HELP, INSERT, KEEP, MOVE,
RENUMBER AND VERIFY. The Spectrum Toolkit contains most of the
features above pius autoline numberer and append, and will run in the
16K and 48K spectrum.

Both at
only £6.95

4K GRAPHICSROM £24.95

unlike most other accessories fits neatly inside your computer under the
keyboard. The module comes ready built, fully tested and complete
with a 4K graphic ROM. This will give you an unbelievable 448 extra
pre-programmed graphics, your normal graphic set contains only 64

This means that you now have 512 graphics and with their inverse
1024, This now tums the 81 into a very powerful computer with 3
graphic set rarely found on larger more expersive machines. in the
ROM are lower case letters, bombs, bullets, rockets, tanks, a complete
set of invaders graphics and that only accounts for about 50 of them,
there are still about 400 left (that may give you an idea as to the scope of
the 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/IRAM

This holder can be fitted with a 1K/2K/RAM and can be used for user
definable graphics S0 you can create your own custom character sets.

WHY WAIT?
ORDER TODAY FOR FAST DELIVERY

The DK Graphic module is our latest ZX 81 accessory. This module

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 nibbon, 6 inches long, with
a male connector at one end and
a female at the other, at only

£10

16/64 MEMORY
FORZX81 g (o

16K Memory £22.95
16K [uncased) £19.95
GAK Memory £52.95
O4K ([uncased) £49.95%

MEMORY

16K MEMORY EXPANSION £22.95
The 16K used 4116 Dynamic Ram Chips. We use the dynamic
because they are much denser than static ram and occupy less space
They are also much cheaper than the equivalent product using the
static Ram. The Ram is manufactured with high quality materials and
uses high speed low power Rams. It is supplied ready-built and only
needs to be plugged into the rear of the computer. All the components
are fitted into holders. This massive add on memory which comes to
you fully assembiled and tested is the cheapest 16K memory available
anywhere. Position in memory from 163834 to 32768 [same as the
Sinclair Memory). 16K [UNCASED) £19.95
64K MEMORY EXPANSION £52.95
All the above information on the 16K aiso applies to the 64K Memory
Expansion, but the advantage lies in the 64K diving nearly four times
the memory. This advanced model has 56K of usable memory. In
addition, the block from 8K to 16K can be switched out to enable the
use of other add-ons. The graphics Rom is to be used in this area.
Position in Memory: 8192-65536. The block from 81%2-16384 is
switchable. 64K [UNCASED) £49.95

[[Piease statetype of macrune, wivch Rom memory see. quantity and piace whencrdering. E
Pleasesendme. . .. cuoveon s ans 7 L AR A R e I
Pleasesendme............... oI SRR Ao b e
Pleasesendme. . . ..o s vass o (77 [ A SR S T EE o o

|
I
l
I
|
|
|

Please add on £1.25 for PIP
In enclose cheque/P.O. payable to DK Tronicstotal€ ...........
ordebitmyAccessiBarclaycard | | | [ [ | [ | [ [T T T 111

Send to DK Tronics, 23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk.
Tel: Gt. Yarmouth (0493) 602453
New colour brochure now avallable, send SAE for quick return J
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MICROWARE — UNITS5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023

(Close to Clock Tower, Large Car Parks and Bus Station)

THE “FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL SHOP
SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES

ZX81 (NOW IN STOCK) £49.95 MICROWARE SPECTRUM SOFTWARE
JUPITER ACE (NOW IN STOCK £89.95
DRIC (AVAILABLE END JAN) ALIEN COMMAND (16K) Testing Invaders style

SPECTRUM (COMING SOON) game making fuii use of Spectrum sound, colour and
graphics NOW £4.75 ONLY
ALSO SUPPORTING SOFTWARE AND HARDWARE BACKGAMMON (16K) Play against your computer

Come and see our ever increasing range of in this version of the popular board game
Software . Hardware . Books . Magazines . £5.00

Keyboards . Ram Packs . Graphic Roms . |/O Ports. BOTH GAMES AVAILABLE FROM SHOP OR
2tc. MAIL ORDER

BOOKS AND GOOD RANGE OF SOFTWARE FOR | — L
BBC & DRAGON 32

SOFTWARE WRITERS!
IF THE PRODUCT IS GOOD AND THE PRICE IS
RIGHT — THEN MICROWARE STOCK IT! GOOD SOFTWARE WANTED —

QUALITY JOYSTICKS FOR DRAGON & EXCELLENT ROYALTIES

R _ N

Leicester

BBC £9.99 EA.
| VINYL DUSTCOVERS FOR DRAGON &
BBC £f4.50 PRINTER FOR DRAGON, BBC,ETC £160
TRADE ENQUIRIES WELCOME OPEN 9.30-12 noon 12.30-5.30 pm SAE BRINGS CATALOGUE
Closed Monday
r 'a CABEL ELECTRONICS LTD.,
MOUNT ROAD, BURNTWOOD,

L WALSALL, STAFFS WS7 0AX
b electronic Tel: 021 308 7075 TLX: 339671

MC 370M R.G.B. COLOUR MONITOR
14" Colour Monitor with a full 2 year guarantee,
moulded in a stylish cabinet to match your
computer.

The Advantages of Pure R.G.B.
80 x 25 Charictor display

Crisp definition on colour graphics
Degaussing facilities

Permanent link to your computer

| l 3 x the band width of your normal TV
|
l CABEL ELECTRONICS LTD., are

manufacturers of a complete range of colour and
monochrome monitors with 10 years of experience
within the television industry, our 2 year guarantee
proves our faith in our products.

REC. RETAIL PRICE £289.00 inc. VAT
& Postage

See us at the Which Computer Show
stand No. V23

Ring us for immediate delivery, most major credit
cards accepted.
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{continued from page 77)
inverts the Ink and Paper colours — which
this routine does not alter.

Screen Fill: this routine, listing 9, fills in a
box of height a, width b, and a top left-hand
corner at a point ¢,d — where ¢ and d are co-
ordinates used by the Print At system — with
any character of your choice.

POKE X+1, character-code POKE X+3,a
POKE X+4,c POKE X+6,b POKE X+7,d
So if a=22, b=32,c=0, and d=0 then the
normal 22-line screen is filled. You must have
Printed something somewhere before using
this routine or it will not work properly. Mdso
note that you cannot Print on line 24 with this
routine.

Ink Change: this — see listing 10 — changes
the Ink colour of the screen without altering
anything else. Poke X+ 1, the number of the
colour you want to change the Ink ro.

Paper Change: as listing 10 but changes the
Paper colour. Poke X+ 1, the number of the
colour you want to change the Paper to. See
listing 11.

Flash On-Off: this routine, listing 12, sets
the whole screen flashing — for this Poke
X+9,254 — or returns the screen to normal
non-flashing mode — for this Poke X +9,190.

Bright On/OfF: the routine shown in listing
13 makes the whole screen bright — Poke
X +9,246 — or returns it to normal brightness
— Poke X+9, 182.

Attr Fill: the fourteenth listing changes the
attributes for a box height a, width b and of
top left-hand corner at a point ¢,d where ¢ and
d are co-ordinates used by the Print At system
to denote a point on the screen.

POKE X+3,d POKE X+4,c POKE X+6,b
POKE X +7.a

Poke X + 1, the value you want to change the
attributes to. This value may be calculated
thus: first assume the new Attr value is Y and
initially Y=0. If Flash is on add 128 10 Y, if
off add 0. If bright is on add 64 to0 Y, if off add
0. Add eight times the number of the Paper
colour to Y. Add the number of the Ink colour
to Y.

This means that an atribute of flashing,
bright blue Ink on yellow paper would be
128+ 64 +(1 X 8)+6=206.

With this routine you can change the
attributes of the whole 24-line screen.

Aur. Up Scroll: this routine, listing 15,
allows you to scroll up the attributes for a box
height a, width b, and top left-hand corner
at a point ¢,d. The bottom line of the box is
replaced with an attribute of value Y — see
Attr Fill for how to calculate Y
POKE X+I,n POKE X+3,d POKE X+4,c
POKE X +6,b POKE X+7,a

Atr Down Scroll: listing 16 scrolls down
replacing the top line of the box with the new
attribute. The Pokes are the same as for the
previous routine.

Auntr Left Scroll: as listing 16 but scrolls left
replacing the rightmost column of the bex
with either a new attribute — for this Poke
X +36,0 — or with what was previously in the
leftmost column of the box — for this Poke
X+36, 26 — This last effect, wrap-around,
allows this routine to be used fully with the
one character left scroll routine given above.
See listing 17,

Attr Right Scroll: the routine shown in
listing 18 scrolls right, replacing the leftmost
column of the box with either a new attribute

— for this Poke X +43, 0 — or with what was
previously in the rightmost column of the box
— for this Poke X+43, 26. This last effect
allows this routine to be used fully with the
one character right scroll given previously.
The next three routines allow you to store
screens currently being displayed in spare
memory and then recall them on to the display
either making them swap memory position
with the screen currently being displayed, or
Overprinting them on to the current display.
To store screens you must firstly Clear some
memory space so you can store the screens
there. each screen — with attributes — is 6,912
bytes long so this much space is required for

_each screen.

The memory location of RAMtop — the last
byte of the computer’s memory — can be
found by using Print — Peek 23730+256 X
Peek 23731. If this number is W then W-QX
6912 — where Q is the number of screens to
be stored — will tell you the address to Clear
RAMruop to — see manual page 168. You must
have cleared this space or the routines will not
function correctly.

If you only have 16K of memory then space
exists for storing only one screen so Clear
25685 is all you need to use. In order that the
routines know where in the memory a screen
is to be fetched from or sent to you must do
the following for all the routines:

POKE X +1, W-INT {W/256)
POKE X +2 INT (W/256)
If you have 48K and you wish to store more
than one screen then it might be advisable to
leave a gap of a few bytes in between screens
50 as to lower the risk of one screen running
over on to another by accident.

If you are using the RAMtop method for
storing the machine-code routines then be
extra careful, or you will end up ruining the
routines and crashing the computer. Make
sure you take into account the length of the
routines when deciding where you Clear
RAMtop to.

Store Screen: This replaces the current
display with one already in the memory. See
listing 19.

Swap Screens: This routine swaps the
current display with one higher up in the
memory so that the screen that was being

displayed. See listing 20.

Over Print Screens: This overprints a screen
from higher up in the memory on to the
current display. The old display is lost in its
original form — it is not stored anywhere by
this routine before it is altered — but the
screen used to Print Over the old display still
remains intact higher up in the memory. The
attributes are not changed by this routine so
after the routine has been used the attributes
being displayed are those of the old display.
See listing 21.

Renumber: this routine, listing 22, instantly
renumbers all the line numbers of your
program starting the first line at a specified
value and increasing this value by a specified
amount as it renumbers the rest of the lines.
Note that this does not change the Gotos and
Gosubs so you will have to alter these
manually. If the first line is renumbered L and
the value by which L is increased is M then:

POKE X +5, M -INT(M/256}
POKE X+ ( INT(M/256)
POKE X+8, L ~INT(L/256)
POKE X +9, INT{L/256)

For fun you might try renumbering all lines 0
or try using a starting value greater than 9999.

The uses of these routines are many and
varied, limited only by the imagination of the
user. For example, the left and right scrolls
with wrap-around may be used to create a
constantly moving background for a space
game. Any of the scrolling routines may be
used to clear all or part of the screen in a novel
way.

The Ink and Paper changmg routines may
be used to create a surprise effect by first
drawing a picture on the screen using the same
Ink and Paper colour and then altering either
so that the picture appears instantly. Animated
cartoon effects are possible using the screen
swapping routines and stunning explosion
effects may be simulated by using the Invert
Screen routine repeatedly — in a loop. The list
is endless and these are just a few broad
guidelines that you can experiment with and
doubtless improve on.

Just as a bit of fun try the following Poke
next time you have a program in your
Spectrum, Poke 23606, 8. This makes the

displayed is stored in the memory and the | computer speak Russian — nearly. Poke
screen that was in the memory is now | 23606,0 restores normality.
LTCST A8, "20T TeS, "11", "0’
Program 1. Hexloader 91: ~ign rga® i fet) 12"6".“115"53
1 REMH Encj)ugh 5:Llrg&t‘>p:eto '_,110‘_“’_{ ‘. A", ao’ ™, .
d th mac ne ¢ 2 X “ . " PR .
ho% IEET.0-3+PEEK 23625 +25S0*FION 10’12.':!1-?":55?"6536' ée'r'."i1gl eae
23 - - 4 - .. .. . Z - e 4 -
1@ FOR n=a TO a+200: READ a$ 7¢§6"in55--6557--éaﬁ" ioéa ad2ig:
1S LET X=CODE 28$-48-(393(as>"£ TV 0 LTI L Lo i L e
e 1% B 'EET y=CODE as(2) -4B8-(395129% iD“,"é?" ’ ’ ’ FLs - ’
(R >* v . "o - e
20 POKE n,x#16+4u: NEXT n .’:‘f’?_‘gﬂ"rf.‘mcf,,&jo alel ie 2aa
eal.tl.soo 1 -1' d1 .‘.N " 12“

RRHTO; :t\hod vsers change
S CLERR X: LET a=x

where X is the address they need
to move RAMTOP 0.

Program 2. Start of line finder.

H rt of Line finder
QQQQ’RET :£;EEK' RIBIS+2SH+PEER 2
3636

2036 CLS : PRINT “LINE No.","ADD
g@?ﬂ IF PEEK (a+4) ¢>234 THEN STO
Bg:g PRINT PEEK as2B6+PEEK (a#l)
GOS0 LET a=a344+PEEK (a+2) +256 +PE
EK (a+3)
G680 GO TO 9030

Listing 2.

1.0)2%" HI-RES UP SCROLL

butes Lon
iew DﬁTﬂ t21","0 ‘0 , 06"6;9

ar,"c8”,"086", 98";'(

] A s g ;

tb 23 ~io ois ol L e P 1
“ 06" éo-& Qe 23", vie

Lr‘sring.?

100>REM HI-RES DOUN SCROLL

102 oarsv‘éi to? 5? ‘6T, "0
é - éﬁ . Y

‘26" 8° 7
an 5 éb .‘50.. h “bott
6 “ed 52" dl “oe 5:2
T X 'a Ul i @™
66-,' SO G g e P e
1e4 DATA “cav, 78" .
B, 16", "csn, b6 p é h‘“-.of‘?
nesu . "es :9 o ---se e ..&2. .
ep™ i'Eb",;._j_‘D ia“ ,"_;-, S, 07
ie6 oém T $a 101 é"g
8", ~13", ~cun, b6’ b0t _‘ AL 0
60 -cs",'av -a',"éa“
Se,~ia~ ~an “.‘ab ‘io*
ot nsat o nbe’ "ée Pl 60"
-'55",'-io","5b", to
{continued on page 83)
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‘ ANIROG Computers

VALUE FOR MONEY SOFTWARE BY ANIROG. FOR VIC-20

Our packs of seven games contain a balanced mixture of action packed
arcade style, board and adventure games. All are in Hi-res Graphics for
unexpanded VIC and offer exceptional value for money at only £6.

PACK OF SEVEN (VOL 1) — PACK OF SEVEN (VOL 2) -

TINY TOTS SEVEN - Games for young children. Bright colour graphics
and exciting sound effects are special features of these specially written
programmes

PUZZLE — ADVENTURE DRACULAR (3K EXP)
The Count is resting, find the things you need to do the deed. After
sundown which is soon o =

Y
ARCADE MACHINE CODE PROGRAMS: /FOR STD VIC-20)
SPACE RESCUE A belt of orbiting asteroids has trapped your crew. To
rescue them you must pilot the shuttle to the planet surface and beam
them up one at a time, fuel is limited too! JS/Keys.
CRAWLER Cenupedes in the mushroom garden move at a fantastic speed,

they must be destroyed. Mushroom planting fleas wall box you in! Watch
out for spiders! Shoot fast to survive. JS.

CAVERN FIGHTER An exciting version of scramble many hazards in a
random course. Fuel shortages will of course add to your problems. JS

NEWMULTI SCREEN GAMES.

Coming next month 16K games for the Vic-20 with tull f{;aph«,s and sound:
PHARAOHS TOME; ZOKS KINGDOM; and SPACE ADVENTURE XNENOS
I

ALL ANIROG TITLES ARE ONLY £6 EACH

TWO OR MORE ITEMS 7.5% DISCOUNT. 5 ITEMS -~
£1.00 EXTRA DISCOUNT. ANY MIX OF BOOKS OR
SOFTWARE ACCEPTED

ONE STOP SHOP FOR SOFTWARE AND BOOKS
SPECTRUM VIC 20 — ZX81-C-64 DRAGON 32

Full range of sfotware by leading software houses in the country.

BUG BYTE, QUICK SILVA, RABBIT, AUDIOGENIC, ARCTIC, AS.K.,
SILVER SOFT., ROMIC, J.K. GREY PROGRAMME POWER,
LLAMASOFT, SOFTEK, VIDEO SOFTWARE, COMMODORE,
DRAGON, and many others.

Huge selection of computer books. Massive stock of books and software. Despatch within
48 hours of roceipt of order

SEND S.AE. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE.

VIC-20 NEW RELEASE FROGGER,
Help our frogs cross the motorway. Then
negotiate the river with the floating logs,
Turtles, alligators to the safty of his hole.
There are PERKS!

LADY
FROGS!

Personal Shoppers Welcome at

RAM, Dual disc drive and the CP/N operating system — fully
compatible with all existing CP/M software. Requires a disc-
upgraded BBC Model B.

I OVEE) I PN E 5 iras da ok by AR R Akra 'waa s a'nla o 7a £1,149.00

Mail Order 26 Balcombe Gardens,
Payment by cheque, nn Horley, Surrey.
P.O. or Visa Horley (029 34) 2007/6083 CO-OP CRAWLEY
SIR Computers Ltd.
Agents for Acorn and Torch Computers
BBC Microcomputers
: ModalA........cccveveeis Veslees N RN PO £299.00
MOdal A ARG RANM .5 s s S e i a aie  a £339.00
ModelB.......... o e e S e £399.00
L T RS 0 TR T TR e R £479.00
BBC Compatible TEAC Disc drives 8K ROM + 2K RAM
T e R T e T A £249.00 8K ROM + 12K RAM i
2 T e s T R Sl SR S e S T AT £459.00 TR ROM b R B A ooy s iaas st e oa e s s p ke 4% £199.00
’ : FEACROM A ZRBAM . .o ovi v 2ois oo oo rio ot £229.00
Torch Disc unit R N e S NI N NS £8.50
This is a complete package including a Z-80 processor, 64K AT ONE DI DB = 1o s s vy s e aa e s e s £345.00

please add £7.50 for
Computers & Disk Drives

interlink delivery of BBC

All prices are inclusive of VAT

SIR Computers Ltd.
38 Dan-y-Coed Road, Cyncoed, Cardiff
Tel: (0222) 759015
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fcontinued from page 81) Listing 1.
188 REM MEMORY LEFT

ia bUtES l.ong

1@2 DRTR 21 y @a"; "BE“ £ 3 1391 Fi :‘e
d-‘) Ilsbl.' 55 'J lsc||'.la7.l’.‘edll‘ 52.‘
.‘uasn..uclc e "

Listing 4.

1838 >REM HI-RES LEFT SCROLL

32 bytes tcn*.? = I

192 DATA "21"," 28", 4987, 867 . "¢
G)( L JICS “6“ P 1?".}"?& e “ci'.' lg i
-.--'? % 23 ',”?E","C n2?o:)-:?.?“‘
3@" & @6“ 7 "Eb" - "76 bll !oc 2. - ?.7
T IR T PEAE C RO T IR L
SLEEST G T EeM

Listing 5.
i@ >REHM HI-RES RIGHT SCROLL
32 butes Long

132 DQTR ‘l21 - . f Fl. IIS?II Ilasii "
a!l . s" L BS e .y 1 r Ll e 7e aw LR c bll AS r l'
D?'? ..Eb‘. I.?e LA LL] bll llafl' ll??.. LL)
BB" e as L] e 23‘. aw 7e -0 Ll blt (L] F '° e l-77
ab .1@.. L] 1ll 'IEb‘l c1“ llla'.
86" C 9
Listing 6.
1@ REM 1 CHR. LEFT SCROLL
102 DRTA  “@6", 8", 11", @

1 2 " : " " e w Bh = n‘.
e" ds 1 . uasu'||c5u eln l.if“
ael! 13 !l d\l ..b eh‘. - 57..
Bo ‘.23 L) .23'. e Bll Ilclil '.19.. " ro

a -4
L:srmg 7.

1@@>REM 1 CHR. RIGHT SCROLL
as bst.s ton -a LL] 11.. LS ’ fu

1e2 DaTA “es: s
wdp

7.ﬂ"l"' L] rrcs_g‘ ;1“4‘ --1;.-
.‘aa'. Lid 13 l'l lued L l.b .- 023 7

;“I cgébou cabg- e J-b“ -lctu uigu re

LcsrmgB

i88>REM INUERT SCREEN
19 butes Long =
1e2 DATA "21i","00" ," 48

.- wl-

8.\ s -5" lhos.‘ l.oe.l Il?e s l\ee.. ll?.f::
'?7.. '23‘! - ia‘l s fgll llc1.| ..19

far."co”

LtslmgQ

i@@>REM SCREEN FILL
38 butes long
laz2 DATA "'@e' ., A2 TR,
&, 1T, 20, T, TeT™
J e 4;3-. . Se - " 16!! Ll d'?l‘ Ilic a8 .

:.‘-..’?11 .
73") “d?“ 0179-- “d?“ lli‘cl“t-ioﬁlﬁ_ ‘
Il-. "2‘-“ B nclnn --dl.. llie..’llecllJltcgl.!

Listing 10.
106 >REM INK CHANGE
25 butes Long
182 DRTR "3& o5
7!! |I2 ae 58 . Ilas
s “95“ “@G ?e “EB“
77 23 19 fB
2 C = A
l.fsfmg 11.
A8 >REM PRAPER CHRNGE
31 butes Llong

LA Gv .-
-taa.‘
- ba
L] 10 -

S
5!‘

62
f
] TED

5
c1

ig2 L-F?TF% s 1 ‘e, ehbY 27"
b % -a? Cb . 27: n»eetl ,"'38" . S?"
iy = B @B c@ae P n pse
EE re ¥ ”BB ?E 6" e C ’ll e 2!! 1077
","23 1@ fa c1 e % olelo c;gw

L.'Slmg 12,
1@ >REM FLASH ON/OFF

17 buytes Long
S BRSNS, S8, e T
3 .. L) s-. llae.l.‘llaaﬂl s b.. “n fel‘Jb!&Sl'
lllall " fbll J-cili 'lialt ce fSICJ s cgll

Ltsrmy 13.

1@2>REM BRIGHT OMN-OFF
17 buytes iLong
1&2 DRTQ - ﬂz e tlm , -s B..
3!' CS.. llasil IIBB.I -k
UIBO fbll lc1'. 1”_.'
l:snnq 14,
108 >REM ATTR FILL
44 byutes Long
1@2 DATAHA “3e™, 64",
BI. s 1.. IIEBIO s 18 (1] “n
ds\‘ " 11 s Ilaa " llaa'l
e Fdll "41'. .'04..
-w } \‘d 1 42! -
23", "12\ b s f Lt &

-o““, -
au
i F'&“ o 69"

Ilellt

:oaa)‘ - ll@
1II

&
‘.d!.l .\s?l!
é‘l. 2 l.ig.. 3 AL
el 10.‘ 1 .. fd
0043--
ngE

Téaer
‘ll cg“
l..rstmg 15.
1@@>REM HITR upP

nllgue. .ldll'a e

S5 butes Long

ie2 DATA "3« ,"2f"."21",“d@" . 0@
&' bledode RO TN R IR g e
ey BN 4—\", e 2 Bagrie /Db . 1 SEiPand -, 1 RIS
295 . "1@ 35 - ST - X BREME . = e 1
L] ':dnn

aftd DETH: “al 42", as” ., " OS",Y8
&', N0 . "db,"dS" ,"es" B BN ™ "
;"Ba","lﬁ" g ..dic ’-42‘5'-’ “Ed“, . bl::““‘. o
.21:',"d1" "Ci“,"?8";"1@","EC”_."!"I

s T3, b 23" ., 1Y e s ean

Liénng 16.
10O *REHM ATTR DOWN

t2e, “BB" nige =i 2y

62 butes long

182 DATA "3e',"2F", 81", "@a"," @
a::’ 11 II'EB.. ..16'.' llel.'.’ IQdf!O’ IS?'I
= ?‘.5::,"f5","‘58","82","‘3-7","?9",'
83 4F", d8", 31" 20", “pp","ba

> ligll}lllelt;.‘rd..

104 DATA 41, 23", 19", fd", "4
1‘.3 ie--.- “\'.'5"."95"_. ‘@G“f‘;&:"} ‘:-;Sll
& ﬁs.l 3 ‘-.1.1-- 4 \:Ee-x’ -.@’ 1\1 . a-r-uq-.‘. !.‘.ea'v, L 11
SRATHA SRR e d S REN, Y P

1e6_DATA P - o e L ey P TR AT
Qll 3 l‘?q '.29 ),.l 16‘ ’ L] 'P c L J s Cg!\,

Listing 17.
189 >REM ATTR LEFT
S2 butes Long

182 DATA “Ge","2F","21","00","@
ell I‘11ll "29' an 18 e 21l| LA dfll '5?..

.. fs ,'IdSil’lllll |ao|. . oell l!a‘ -
19!\}!\1@“,‘. fd 41 a‘l I\esll ..1@
!...!\'dil,..dll

124 DATA "42",."f1","c5","06","@
GII -‘ ‘I‘bll .ladll l‘ds\l 5'. e 1.- ‘Ila "
i‘lds.‘ ..23‘. Iied o " ball 12.I 81 -

1!'

9!0
Listing 15.

106 >REH ATTR RIGHT
681 butes tong

C‘B‘

182 DRATAR "3e","2f","@1","aa",
el. ‘lll“ ilaali " 18" \‘21 " “d fll 2 \ns
su! (L] fsc. .y ?a'u “82” lo4?o~ > . -?9-1
83" 0‘4“ (1] lidq. 11\. Ee“ & -aa i e

- 19

134 EATH "19 S E@ 0 a Y, RS D
:3!..! 19.- " rd Idll 11431- 2 .‘3-__!’--"- flaa
= |'c 36‘ n\aa “4-]:5"; .-ad .;J a‘ds!u 3 Te
est\ vodlvl “16 '.ds..'.'Eb")'.ed“’.'ba
“"“_.2“;‘““‘ 001 .lee“i..ee..‘l..a?..’

ed\!’usal\ .|d1\| |c1\l’- 1@.|‘.ue?t|.lcc

Listing 19.

A@@5REN STORE SCREERN

12 butes Long
188 DRTH. "11“,"38v . 8¢Y,B1Y e
a'l 5 .'43.' 2 .'Bll' 2 lleaft J Iiiblt 2 .Ied L 7 L) ball
2 I‘cgll
Listing 20.
1@ >REM SWHFP SCREENS
28 buytes Long
i@a=2 DRTR b xSl "32" Aot =7 Eobiad i iy
B" .-4-9 .36. e 18 .' II‘CS - .-e&-l - Acaal
sll L rst lI1a l“ld.?ll"l-rlll"l-
aa' "?7‘ éa "13 o5 LAt Tt -, SR
c:l '10“ "ed ',."CQ'
Lfsrmg.?l'

m&ﬂ&" QUER PRINT SCREENS
25 butes Lon -
N 11.. - e ..64" . 1321l4 4
'.aa‘.,’.-ib.' - CS“ lcéﬁlo..
L 770‘! e Fl..

' .Drsll ltcl.l 1‘1”..

l-’I.c
Listing 22.

1006 > REM REMNUMEBER

S8 bytes tong -

182 DARATARA “ed”, &b, "E= ek - =l
1llJll@a'§’-|e®-u'.Illl!,lls4ll}l|@a!!" §5
_.”Eﬁ",'éd",'5b"_."4-b“;"5t"_,".af 7
ed","SE","EJ.",' dl“;“cs“;“cs u'--7
- . "23'....?3.')I.2‘3‘,”48";"23‘.,‘.45'-
ST Rale Bl - Lo DhE T 3 DU s Bl -, - SR 2 AU,
- T e 7 e

= e

m v
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ATOM BASIC CONDENSER or ABC can perform
all the compaciion functivus aud remove
Rems, spaces. unnccessaiy brackerss. and
variables from Nexto commuauds. All
commands may be couverted o then shoii-
form version and program lines concatenaied
to produce lines of up to 254 characiers in
length. All of these [uucdons are menu
selectable and avc |\l"5u¢num.'d e ABC ar
the start of the run.

If you now look at the listing you will sce the
ABC itself is compacted. When you wype the
program in you will have 10 break the long™
lines down into (wo or moic shorier vucs.
Enter the prograin inio the upper iext space
using short-foi i commands duoughou.

Now type Rui, then Esc and Fring &1 aud
enter the machine code listed in figure 2. You
can now use ABC in the upper text space, but
if you want to be able to use it in either text
space vou will now have to copy cach rouiine
into lower text space and compact it using
ABC.

Store each routine on tape. and when they
are all compacied, assemble them nwo one
program in the lower text space Again type
Run then Esc and Print &L. T'hen cuter the
machine code listed in figure 2. It you wied
compaciing the machuic code you will alicady
have fouud out that it 18 noi advisable. Unce
you have doiie this ABC is compleie

ABC may be loaded from tape into ciiher
text space. If it is loaded iuto the lower texi
space startmg ar #2900 i will almosi
completely fili the available RAM and the
value of Top will be # 3BFB. This means that
if you see any of the mverted |@] markers o
preserve line numbers referenced by Goto,
Gosub and sumilar commands, the interpeter
will generate an “‘out-otmemory” error
error 30 — because it 1s trying to dimension an
array element in non-existent RAM locations
above # 3BFF.

L-1 =EA

L =Ad

L+1=80THEN: AS008580 C8BFO 10B1 80
8D 02 BO 88 91 80 C9FF FO 1B C8 L8
DO FO E6 81 B1 80 C6 81 88 91 80 E6
B1C8CB4C DO3BEAEA 2071 FEBA
88 60 22 0D FF

Figure 2. Machine code to be entered from

L-T1 onward.

—— - =

There are two simple solutions to this
problem: first the program could be *Loaded
into the lower text space starting at # 2800:

‘LOAD”ABC 2800

The second solution is to change the
parameter A in line 30 of the program. A holds
the base-address of the array and is normally
set to Top. This can be changed to store the
array anywheie 1 mcinory. [t may be set
# 2800, when the array will be stored in the

bottom part of the lower (ext space; or o #
8100 when the array will use the lower haif of |
the screen,or (v # 2920 which wili cause the
array to be stored inside ABC uself.

If you choose the later option you will, of
course, be overwriting part of ABC — the
menu — which will have already been finished
with by the time the array is set up. You will
not afterwards be able to Run the program
again without reloading it

This problem does not occur if ABC is
loaded into the upper text space where more |
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COMPACT
BASIC:
EASY A

ABC

Slim down those outsize programs to fit your
memory with David Berry' s Atom Basic

Condenser routine — ABC.

RAM is available above the program. So load
ABC into your chosen text space with the
Load command:
"LOAD "ABC 2900
*LOAD 'ABC 2800
*LUAD 'ABC ‘8200
Next load the targer program, that is, the
program to be reformed, and mark any lines
referenced by Goto, Gosub and similar
commands with the dummy lable |@]| -

inverted @. I have used a line on either side of

a character (0 show thart it 1s inverted
0320 GOTO 0400
U400|@| REM This line number will be saved.

T'hese line numbers will be the ouly ones
preserved after processing is complete — ali
others will be renumbered Any number of
|@| labels may be used and ABC removes
them after processing.

Now point the interpreter to ABC by
changing the contents of location 18.

‘18 = # 28
218 = # 82

l'o execute ABC type Run. Immediately
after the run starts the menu 1s printed. The
available options are:
|C] Short form commands
[N! Remove variable from text
IPl Reinuve ail .J-dn&ll[heSis
|R] Remouve all Rem stlatementis
|S| Remove ali spaces

| |W| Wrap ali Basic lines

I'he capital letters are inverted characters
the progiain then asks you w Iuput a
command suing. Lhis 15 made ap of one i
more menu selections — inverted capital
letters; these are the actual labels used to
control the program jumps — entered immedi-
ately after one another.
|CiN|S|
IS
|CIN!P|R|SIW
ABC then prompis for the most significam

byte -~ MSB - of the target program address
For exampie in a progiam at 2900 the MSB 15
#29. and in a program at 8200 the MSB is
#8582

Note that these are MSBs of the target
program. aot ABC

All command-siring entries are verified
ABC will not accept any enury which is not
one of the inverted letters |[C{N|P{R|S|W| If
an incorrect entty 1s made the command string
is printed, the mcoriect enuy indicated, and a
correction requested  During dus correcuon
phase you may enier an mnveried | B| whichisa
dummy activity — B=blank — and can thus
be used 1o eliminate an entry if required

ABC also contains an error-trapping routine
which ensures that if any run-time errors
occur the rarget program s no left in a semp
processed stale

At the start of each routine the bell 15 1ung,
If any key 18 pressed immediately after the bell,
that routine is skipped. It no key 1s pressed the
aclivity coniinues after a shore pause

ABC is of modular constuction. Once the
command string 1s entered, processing 1s
effected by a series of calls o subroutines. ‘The
actual subrounnes called, ana ihe order ol
their calls, 1s conuolied by the command
string eniered. I'wo routines arc always called:
the iniualising routine and the terminating
routine, and rthese  take the
housekeeping.

I'he tninalising routine changes all (he line
numbers 1n the @Igel progidain o ze10, stores
any line numbers marked with the dummy
label inverted |@| and replaces spaces in For,
Until and If statements — that are necessary
for their correct interpretation — with
inverted blanks — ASCII # 80

Lhis shori-form rouune 8
Buasic commands then

cdie ol

replaces all

with shoretovm



— T
s
'y
e ’- ]
W g X
= )L'ff'fr,
ol S92 A
> AN AT y :ff:ie;e?rmm oA
a7l Aihes /
~o \ A} ) i |
W, ! !
- \
Lf |
3 18 o % = — "
18 ntain G g4, 161 1m0
3RP-TOP jTE2s
e 3 R |
' ‘-:F'Ef"’?i:‘:’c A s At "'.’-“--.['F' :,.-1;..‘\. - _ 8 L L i
td | TEN, £ 2 o IR MBI DML, et
not 129 [=TE123E120+TE130F.0 SE0.LT. RFER2(P. SE2!F
If ‘
B I e e e g 1Y . |
da '
100 '
154
us \RE )
ine | e
OIS Gk
mi- o : = T e et o= i e gy - - = - e dibbrad - ;
| version. For example Print is replaced by P.; | 30 A=3;REM The statement A=3 will be | program is thoroughly tested out after all
ng | Input by In.; FUntil by FU.; Gosub by GOS. ! left. other operations are complete, before you use
ell, etc. Over 40 commands are processed by this T'he spaces routine — S — removes all | this routine.
the | routine which also displays the command | remaining spaces within the program. Spaces The terminating routine — T — completes
being changed necessary for correct interpretation are | rhe processing by removing all inverted |@|
the ‘ The control variable in a For-Next loop | exchanged by the initialising routine for | labels. replacing inverted blanks with spaces
is need not be included in the Next command. | inverted blanks and are thus not affected by | and renumbering the entire target program,
he 1 The Next variable - N - routine removes all | rhis routine raking account of my lines previously marked
ol ‘ such variables from Next and N. commands. |  The line-wrap routine —~ W -~ makes use of | with inverted |@| markers. The following
and ‘ The remove-parenthesis — P — routine | rhe fact that while the length of lines of Basic example indicates the numbering sequence
led | removes sets of brackets which do not enclose | rext in a program is normally limited by the | used. First, before processing:
ing one of the following: size of the input buffer to 64 characters, the 10 REM example
the 1% &* + - <=>?ili I interpreter can handle lines of up to 254 20 INPUT A:GOSIIB A
Note that the list does not include the hash | characters. This routine generates lines of up 30 IF A=3 GOTO 50
lnc symbol ],eaving this out creates a problem to the maximum allowable Iength. 40 PRINT A;END
IIes only when assembler instructions of the | The routine checks for If, Rem and End SO|@|PRINT “A =3";END
amy . fou'ow-mg form are used: | commands in the preceding line, and for labels 60/A| RETURN
or, STA (#80) Y in the current line, and will not remove the | The vertical lines indicate inverted characters.
sary The remarks routine — R — removes all | 1ine number if any of these are present After processing:
vith Rem statements, whatever their form: You should note thal., f)ﬂt‘.c rhis routine has ‘.!N.A,‘GOS |AlLIFA =3 G.50
10 REM All of this line will be removed | Peen run. the Atom’s Editor will be unable 1o P AE
sy all 20| AlREM The line number and labe! will | change new program lines which are longer 50P. ‘A=3 F
3 AT be left than 63 characters, so make sure your target 51/A|R. L
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ELECTRONICS

New Books New Softwara!

For DRAGON 32 and TANDY TRS 80
colour computers

-

Send for full list of other games

“RAINBOW" magazine - a Fabulous monthly magazine
forall TRS - 80 and DRAGON 32 colour computer users
Send £1.95 (phes farge 26p s.0.0)l0r sample copy.

Send cash, cheque, Arcess or Vica Card No Ask for our
New FREE pocket brochure. Trade enquines welcome anytime
ELKAN ELECTRONICS (Dept. YC)

FREEPOST, 28 Bury New Road, Prestwich, Manchester M25 BLZ or telephone
061-798 7613 24k service). See lull list on Prested 258.2022

101 program tips & tricks A Y. 1595
55 programs home/school/office £745
55 MORE peograms home/school/office £745
Colour computer graphics 1795
Colour computer Songbook £595
All books complete with adjustments for DRAGON 32 - an ELXAN exclusive
(Add 50p per book p.& p. up to max £1.50 per order)

New Software for DRAGON 32:

DRAGONWORD word proressng program £1795
DATABASE (500 card index) .. 11995
HOME ACCOUNTS .. 11995
“Towers of Hanoi™ game .oy f 495

A TOTALLY NEW AND ORIGINAL GAME
FROM SOFTWARE FARM
FOR 16K ZX81

YOUR MISSION
To penetrate the Witches Defences, Enter
her Cavern and Destroy her wicked Heart

THE WITCHES DEFENCES

STALAGRMITES AND STALACTITES which grow acrose your path,
Blast a aay through with your Lazer Cannon (but-beware - a surprise
is in store fore you!),

VOLCANOES 1c 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
any finally (i you are not careful) draaging you down 10 your
dastructior

CAVE-INS zhould you hit the side of the cave with your Lazer Cannon
or Bomb, part of the roof will cave-in on you — the greater the
landslides to aveid aach timel,

THE NEARER you get to the Witches Cavern, the mare of her Dafences
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 3tone by her spells while attempting to destroy heér wicked
Heart!

*1 or 2 Players
* Mystery Score positions to bomb
*5 Skill Levels

DESTINED TO BECOME A CLASSIC!
AND ONLY £5.95

THE SOFTWARE FARM

#CHAIGO FARM, BOTANY BAY, TINTERN, GWENT #

* Written antirely in Machine Code
*Hall of Fame

Why should games players have all the fun?
SUPERPLAN FROM SPECTRUM
| 24 LINE INPUT/OUTPUTPORT ....cvviniiiiriiineninns £18.95
VIDEO SOFTWARE LTD (motherboard not required]
MOTHERBOARD — SIXSLOTS......ccovviviinirinnnns £26.50
For 48K ZX Spectrum MOTHERBOARD PCB ONLY.......c.coovvvvivnirnnnnnns £ 6.50
We take ZX computers seriously SPECTRUM 28 WAY CONNECTOR.........cccvvvvvnnns £ 3.25
MALECONNECTOR i i Gnisvins £ 1.9
Serious software which you will enjoy using 34 WAY RIBBON CABLE ..........couvennn. per metre £ 1.80
With SUPERPLAN you can put ®Machine coded scrolling with rd. ¢.1)
your ZX Spectrum to serious use user variable windows.
in the home, school, club or small ®Binary coded decimal arithmetic 40 KEY KEYBOARD . i o5 s o st bt vehvanes £20.00
business (BCD). S AR Y e L s Tt hvs nen s e eachf 0.25
Create and update an analysis @ Variable column width. MOTHERBOARD — TWO SLOTS...........cccvvnnnnnn £15.00
sheet or spreadsheet within the ®Up to 52 columns. 24 LINE INPUT/OUTPUT PORT ....coviviiinininannnnns £18.95
it S ® Chart capacity exceeds 40000 IR RAMPACK .. S eiivsisionisimsvisivisssiin £25.00
Save the QRIM on cassette. View it .':'9‘:‘50‘0 ‘ MUSIE BOUMRBEN R L s tasiaasnsin e beddnes b bes £18.95
using the screen as a window. ull colour display.
Toi b e SR cios o o SO 23 WAY FEMALE CONNECTOR .....oopveonovs £ 280
it on vour zx printer (op"or\a” kwm’,’ ~ontrol. o N ATININENS IAITY ssccnnncnsscnssssnacssnassssnssssnnnnans .60
LS et 24 WAY RIBBON CABLE ..................... per metre £ 1.40
08 D S ROvSTig e o o Sy momk: GETTING ACQUAINTED WITH YOURZX8 .......... £ 4.95
BVBilabi“ly ® Audit trail of all entries. PROGRAMMING FOR REAL APPLICAT'ONS ........ £ 6.%
e REAL ARPLICATIONS EAPE. . - o icanvasrnscsnsananhs £11.44
MASTERING MACHINECODE............cccvvnnnennn. £ 7.50

DVIDEU

/ SOFTWARE LIMITED
Stone Lane, Kinver,

Stourbridge,
West Midlands.

Tel: 038-483 2462.

SAE for data sheet

SUPERPLAN. The complete do-it-
yourself analysis chart generato
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

Cash with order for immediate delivery. Prices include VAT, P. & P.

Prices are for built iterns. Postage 40p under £4.00.
Export postage (surface) £1.80. Send SAE for full catalogue.
Cash with order or ACCESS

DEPT. YC?

REDDITCH ELECTRONICS

21 FERNEY HILL AVENUE,
REDDITCH WORCS B97 4RU
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Professionally Written and Produced

N un Software for the Home Computer
ulL&:JJ- GEN byir=
/FM From M. E. Evans the author of the highly
games i e ) acclaimed 3D MONSTER MAZE and

7 ' 3D DEFENDER for the ZX81 comes TWO
mwww : 1 GAMES FOR THE SPECTRUM
e RORT S ok 7 3D TUNNEL Available
e . wnl {16K & 48K versions on one tape) .
4‘ \\ LA 1/ o) £ i ; y/ What lies down in the depths of the m'd'Janj
/ > g TU(I;JNEL7 Ff;mg bats, io:ta};;m%mr?(is
2 - spiders®, and rats* ma arhaps
f/ 2 =4 ; more! You will have to azoid the wa;I)ls

of the TUNNEL as it weaves up &
down and side to side to find out. All
in 3D of course (* not in 16K version).

Sorcerer’s Castle £5.50 ESCAPE (runs in 16K)

New from Mikro-Gen - takes you into a world of magic and mystery. Can you ESCAPE from the maze / _ AN
Graphical position and a host of options with this exciting adventure inhabited by 5 hunting Dinosaurs, ~___ ‘o f-g\,r A v
game for the 48K Spectrum including a Pteranodon that soars over «\% AR, / \ e

the maze to swoop down on you.
&rambh ﬁ,m “One of the best and most original
] % games we have seen for the
High-speed arcade game - the fastest available. Thrust, altitude, fire SPECTRUM so far”” SINCLAIR USER.

and bomb controls. For 16K or 48K Spectrum

M he £6 95 Trade enquiries welcome at address below \] G/ ( ,

The program for the real player - a powerful, adventurous and NEW GENERATION SOFTWARE
en}oyableclwugamo for the 48K Spectrum FREEPOST (BS3433) Oidland Common, BRISTOL BS156 6BR

m for (no stamp required in UK)

!N. for INSTANT CREDIT CARD sales ring 01-930 9232
Scramble + Frogs + Paintmaze + ZX Chess + Breakout + Space of
Invaders + Asteroids + Tempest + 1K Gamespack + Debug s.a.e. with enquiries please.

i sappfied on cassette with ibeary cose : £3.95 (X Chess £6.50) —— ———— ———————— ————— S—— — —
RS L G et Ee i P e TR inieans Atk Please send me ............ off 3D TUNNEL/ ............. off ESCAPE,
Cheoues/PO's DayaDIo 1o Mikro-Gan and add 40P post & pacung! at £4.95 each (inc p&p and VAT]. | enclose cheque/P.0O.

3 \ Mr/Mrs/Miss _ :

24 Agar Crescent Bracknell Berks RG12 2BK

00600 W nascom
SPECTRUM

0\

EIEIQ&-:::: (A&B) % :

SPACE ADVENTURE (Mods 1) Machine Code - (1K)
Cur best seiiing game for the Atom naw re-wrilten and
enhanced for the BBC. Intriguing mixture of Space
Invaders, Mate and Adventure. All in one game

Colossal Adventure: The classic main- rl

frame game "Adventure'" with all of the

original treasur‘es and creatur‘es plUS gIDDLl KINCOOM (Mode 7) Baskc & Machine Code.
riginal real time adventure with over 300 rooms to find

70 extra rooms! e Tant (or aveld|) the meny different

monsters and retrieve the 10 treasures of Mylem
Choose from § different characters and scenarios

Adventure Quest: From the Great Forest; 5 T S B s i Ows.
. re ver i r Qare
up Orc Mountain; through caves, desert, - ::"::;d*"v high resolution colour graphics plus sound.
; Y v | and COMOKO (Mode 51 M, ine C
swamp, fire, lake and bleak moorland on / Response time under one second for the fiest ) fevels
- . Many festures including graphic boasrd, problem solving
an epic quest to defeat Tyranny. f ot Both games are very absarbing and chatlenging
4 / E‘:UES TAﬁ‘!! (Mode 3) Machine Code.
ving Wall Breakout, Snake and Hunt sre fi i
Dungeon Adventure: NEW! The dungeons of N RN, g Aty colourful. Three quaity guees.
/ v of one
the Demon Lord have survived His fall. ! MICRO MAN (Mode 2) Machine Code - (12K)
S x . 2 Fast moving, excellent coleur graphics with sound
Can you acquire their treasures first? * NEW * PRO WORD (Word Processor) Pockoge only
Written In moching code for 1peed and ;r--.,:‘!‘.‘.l‘.,
. Eosy to use with full on-screen editing ond jJustific
- é S Stin {more vseful -ond- powerfui g text ediorl;
Each Level 9 adventure is packed wlthq sert, Saite, ’:'*fa'-"mw'-‘ ble fob seling, sargh
. - ~ x plus mony more features w'r e with WMeiruc tion
puzzles and has over 200 individually manucl, SAE for further detoil
- s - All programs supplied on quality C-15 cassettes. ANl
described locations - a game could take prices are inclusive, no extras. Buy sny two cessettes
dechuc rom total. or Catalogue
weeks to complete! Only data and code ATOM  sottenre aite availsbie, . Spece Adventors
2 g | — Invaders, Air Strike Only (& each, SAL for detalls of
compaction allow us to provide so much. _ cur full range.

Each adventure requires 32K of memory &
costs £9.90 (including VAT and P&P).

PRO SOFTWARE

Send order, descriving your computer, on
a SAE for full details to:

: LEVEL 9 COMPUTING

L229 Hughenden Road, High Wycombe, .‘3u-‘:ks:J
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HILDERBAY

SPECTRUMSOFTWARE (48K)

PAYROLL (50 employees, all tax codes, pay levels, N|
contributions; Hourly, weekly, monthly; payslips, summary of
payments; Very easy to use; Amendments to employee details
very easy right up to the last minute; Can also compute gross pay &
deductions from netpay). £25

STOCK CONTROL (typically 1500 stock lines; prints list of all
lines, or lines with given codes, or understocked lines; locate-by-
name/add/delete stock line in under two seepnds; prints values of
stock. Program loads in one minute, data in less than three). £25

GOLD our best-selling adventure game, now available on the
Spectrum! £8

ZX-81 SOFTWARE (16-48K)

BEAMSCAN. Computers bending moment and shear force diagrams for a simply
supported beam with 1-99 point, uniform, and uniformly tapered loads. £25

TIME LEDGER forup to 17 employees, 200 clients A great time-saver! £15
OPTIMAX. A powerful knear optimisation program. Upto 75 variables <.= >
constraints. £40

PAYROLL Similar to the Spoctrum version, but 30 employees. £25

STOCK CONTROL: about 400 stock ines in 16K, 2000in 48K) £25

CRITICAL PATH ANALYSIS. Enter & solve 500-activity network in 16K Edn
durations & costs, & repeat. £15

BUDGET, Keaps track of expenses & compares them with budget 50 headings. 12
months (Il or 12 categories (11). £15 for budget | & 1l {together)

FINANCIAL PACK ). Contains three programs: MORTGAGE, LOAN, VAT £8

GOLD. A tantaksing adventure game' £6

Do your programs load from tape first time, every
time? If not, you need...

(1) THEMICROCOMPUTER USER'S BOOK OFTAPE
RECORDING by Hilderbay Ltd.

Contents:

PART | {for everybody; the "how to’ part):
¥How your system should work
¥choosing a tape recorder
¥ testing and adjusting your tape recorder
¥keeping your recorder in good
condition
athe selection and care of tapes
*making reliable recordings
*loading ‘difficult’ tapes
*useful accessories.

PART Il {more for enthusiasts; the ‘why’ part):
¥ how a tape recorder works
* computer cassette interface waveforms
¥ stereo heads, azimuth angle error
¥ miscellaneous tape problems.

Price £3.15 incl postage; £2.90 from bookshops. Or ask forit at
your library.

(2) TESTAND ALIGNMENT CASSETTE: a precision accessory
which enables you to set up the azimuth angle of your cassette
recorder head accurately using only a small screwdriver! Azimuth
error is one of the commonest causes of tape troubles. With full
instructions. £4.90,

(3) LOADING AID: if your recorder is basically OK, but you have
trouble getting the playback level right with tapes from different
sources, you need our Loading Aid! Also suitable for checking the
quality of tapes, detecting and (sometimes) compensating

for dropouts, etc. With full instructions and hints on tape use.
£595

(4) TAPE RECORDER aligned and tested for computeruse. A
simple, but satisfactory, machine. £22 + £2 postage
{All products suitable for most computers)

SPECIALTAPEOFFER!
Book +alignment cassette +loading aid for £11.90!

Free program (2X-81 or Spectrum) with all orders of £22 or over postmarked
before 1 February!

All prices include VAT Everything post free unless stated otherwise COD orders £2
extra, Access orders accepted by telephone

Hilderbay Ltd

Professional Software

8/10 Parkway

Regents Park

London NW1 7TAA Since 1979

Tel: 01-485 1059 Tix: 22870 We have 20 yoars expenence in computers

PASCAL FOR THE
ZX SPECTRUM

Hisoft are pleased 10 announce the availability of Hisoft Pascal 4
for the 48K ZX SPECTRUM.

No longer do you have to put up with the slow execution speed of
BASIC programs; Hisoft Pascal 4 produces programs that run
between 40 and 100 (yes 100!) times faster than the equivalent
programs written in ZX SPECTRUM BASIC. For example, a
program to sort a 100 element array of numbers into ascending
order takes 60 seconds in BASIC, while HP4 produces a program
which does the same thing in 0.6 seconds!

NOW you and your children can learn to program in an efficient
and structured way by using Pascal, the favoured language in
schools and universities.

NOW you can write games programs etc. which run as fast as you
need them to without having to resort 1o assembler or machine
code.

NOW you can use a language which requires minimal re-learing
when you move from your SPECTRUM 1o another computer;
Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailed in the Pascal User Manual and Report — by Kathleen
Jensen and Niklaus Wirth, the man who 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 10 use.

To top it all, we are offering the package (which includes a 60 page
manual), for a limited time, to 48K ZX SPECTRUM usars at an
INCREDIBLE prnice of:

ONLY £25 INCLUSIVE

Write for more details TODAY to:

=)HISOFT

&0 Hallam Moor
Liden SWINDON
SN3 4LS

Tel. (0793) 26616 (Answering machine)
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FROGGER
ZX81 (16K) ZX81 (16K)
*ALL MACHINE CODE *MOVING CARS,
(10K) LOGS, TURTLES
*FOUR INDEPENDENT | *ALLIGATORS,
GHOSTS DIVING TURTLES
*HIGH-SCORE "HALL *FOUR ‘SCREENS’ OF
OF FAME' ACTION
*ALL ARCADE
FEATURES
*ENTIRELY MACHINE

ZUCKMAN

*AUTHENTIC ARCADE
ACTION

*TITLE/DISPLAY
MODE CODE

ONLY £5.95 INC. P&P

v" X DRAGON 32 SOFTWARE ¢ "“ow

MISSILE COMMAND
FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND

GRAPHICS DEMONSTRATOR ONLY £5.95
LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING

DJL SOFTWARE

DEPT YC, 9 TWEED CLOSE, SWINDON,
WILTS SN2 3PU

TRADE ENQUIRIES WELCOME

ONLY £5.95 INC. P&P




BRC COOUR

You can put moving
graphics into real
perspective with

Michael Murray's- &
explanation of
the colour /
overlay. :

Y

Demonstration program.
1OMODE2

! 28V0U S 'REM Join the text and 9~aPhics cursors
38V0U19,0.4,0.9,8 'REM Backeround (colour @) = blue
40VDU19,1.5,9,0,8 'REM Far figure (colour 1) = maganta
S0VDU19,2.,3,0.,8.,8 'REM Near fiSure (colour 2) = yellow
} GRREM Near fiSure + far fiSure (colour 3) = yellow, 80 does not need tO Le re
~def {ned
i 70VDU19,4,7,8,9,@ 'REM ForeSround (colour 4) = vhite

BRVDU19,5.7.,9,0.9 'REM Foregsround + far figure (colour S) = uhite

S9VDU19.,6,7,0.,0.8 'REM Foretround + near Figure (colour 6) = uhite

1G2REM ForeSround + far & near Figures (colour 7) = white. so does not need to
be re-defined

11BREMXARR SET THE SCENE mkXkxk

120GC0LE,. 4 M Lines 110-142 draw the foreSround

13eMOVE 500,90

{480RAK 600,900

15ePLOTES, TR0, @

162XN%=@ REM Start Position of the near figure

179 N%=8 'REM Increment to move near fifure

188XF%=1279 'REM Start Position of the far figure
| 15@ F¥m~16 'REM Increment to move far fiQure
} ZOOMOVE MN%,S508 'REM Move to near fiSure start Point

210VDUZ3, 224, 4FF , LFF , 4FF , &FF ,4FF ,LFF ,LFF ,&FF ‘REM Re~cefine CHRE(224) as the n
ear fiSure. an cblong

228CC0L3.2/'VDU224 'REM Print the near figure

Z3OMOVE XF%,600 'REM Move to the far fijure start Point

242PROCTRIANGLE 'REM Draw the far figure

2S2REMEXEX MAIN LOOP xXixEx

ZEOREPERT ’

272PROCMOVENERR 'REM Move the near figure

289PROCMOVEFAR 'REM Move the far figure

29QUNTIL FALSE 'REM Press ESCRPE to stop

300END

3100EF PROCTRIANGLE :REM Draw the far figure

320GCOL3,1 'REM EOR colour 1 (masenta>

330PLOTL,.-200.0

J4CPLOTH1, 100.~-300

SSQENDPROC

360DEF PROCMOVENERR 'REM Move the near figure

378GCOL3,2 'REM EOR colour 2 {(vellow?

IVOMOVE XN%, 508 'REM Move to the current Position

F9OXNK=XNYK+NY ‘REM Calculate the new Position

420VDU224 '‘REM Erase in the current position

410MOVE XN%, 522 '‘REM Move to the new Position

420VDU224 'REM Print i{n the new Poaition

4301F XNY%<4 DR MNX>121% THEN NY%=NXX(=1) 'REM Change direction at the eddes of t
he screen

442ENDPROC

45QDEF PROCMOVEFRAR 'REM Move the far fiSure

AEBMOVE XF%, 600 'REM Move to the current rosition

A7ONFumXFY+FY 1REM Calculate the new Position

ABOPROCTRIANGLE ‘REM Erase from the current fosition

498MOVE XF%, 600 ‘REM Move to the new Position

SOPPROCTRIANGLE *REM Draw in the new Position

S1IQIF XF%>1271 OR XF%<208 THEN FX=FXk(~1) 'RfM Chanfe direction at the ed9e of
the screen

S2eENDPROC

ERLAY,

THIS IS a detailed explanation of one of the
casiest ways to obtain moving graphics with
colour overlay.

The Exclusive Or method is based on put-
ting colours on the screen so that they are
Exclusive Ored — EOR — with the colour
already there, that is, by using GCol3,—. In
this case the logical colour number must be
considered as a binary value, for example:

colour 0=0000
colour 1=0001
colour 2=0010
colour 3=0011
etc., to:
colour 15=1111

To Exclusive Or two binary numbers they
must be compared bit by bit. If a bit in one
number is 1 and the corresponding bit in the
other is 0 then the result will be 1, otherwise if
both corresponding bits are 0 or both are 1 the
result will be 0, For example:

binary decimal binary decimal
0011 3 1101 13
1010 10 01 7
1001 9 1010 10

Thus colours 3 and 10 will produce colour 9;
colours 13 and 7 will produce colour 10.
This principle may be extended to cover a

combination of as many colours as required.
For example:

1001 colour 9

1100 colour 12

1011 colour 11

0110 gives colour 6

{continued on next page)
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Program 1.
19MODES

30CCOL3, 3
40¥=@ ‘REM Set start Fosition
SOMOVE X, S0e

EOFRINT "R"

7OREPERT

BOPROCMOVE

ZOVOUS ‘REM Join text and 9rarhics cursors
REM EOR colour 3 with backeround

SOUNTIL X>1215 'REM Until the edos of

1@8END
11RDEF PROCMOVE

130PRINT*A"

1EBPRINTR"
1 7BENDPROC

12e8MOVE X, 500 'REM Move to the current Position of tne character
REM Erase the character in the current Position
143XeX+8 ‘REM Calculate the new character Position

1SOMOVE X, 3500 'REM Move €0 the new Position

REM Print the character in the new Position

the acreen is reached

{continued from previous page)

Note that the answer shows which bits are
set to 1 in only one of the colours.?

Program | shows how the EOR method
moves the letter A across the screen.

Layering of colours is best explained by
using an actual example, so consider the
following problem: there are to be two figures
which will appear on the background, one in
the far distance which will be plotted, and one
in the near distance which will be printed. The
near figure must pass in front of the far figure,
and both figures must pass behind a fixed fore-
ground object.

As mentioned earlier it is convenient to use
colour 0 for the background, so this will be our
starting point. For no particular reason we will
choose colour | for the far figure and colour 2
for the near figure, so we have:

background 0000 colour0
far figure 0001 colour 1
near future 0010 colour2

Applying the rules for EOR, if the two figures,

coincide we will get:

far and near figures 0011 colour 3
Since the near figure must appear in front,
colour 3 must be the same as colour 2, Now let
the foreground be colour 4 — another
arbitrary choice — and consider what happens
if either or both of the figures coincide with

\

ABACUS CONTROLLER

the colour selected for the foreground.
foreground 0100 colour4
far figure and foreground 0101 colour5

near figure and foreground 0110 colour 6

both figures and foreground 0111 colour 7
=, Since the foreground colour must always be
the one to show, colours 4, 5, 6 and 7 must all
be the same as the foreground colour.

We now have four different layers of colour
and still have eight more colours that we can
use — in mode 2. Note that as the figures are
defined so far only four different colours will
be displayed, although we have used a total of
eight to obtain the layered effect.

The reason for using EOR is that applying a
colour using EOR has an on/off effect. If a
character is Printed or Plotred using EOR it
will appear on the screen, but if ir is
Printed/Plotted again in the same place it will

disappear.
Example: background — colour6 0110
character — colour3 0011
result — colour5 0101

Thus printing a character in colour 3 on a
background of colour 6 will result in the
character appearing as colour 5. Now if the
same character is printed again in the same
place using the original colour 3, the following

happens:

displayed character — colour5 0101

%/,

re-print character —colour3 0011
result = background — colour6 0110
This demonstrates that printing once

displays the character, and printing twice

restores the background.

It is usually beneficial to use colour 0 as the
main background colour since it will not
change the colour of anything Exclusive Ored

on to it. For example:

0000 0000
m 0101
1 0101

Movement is simply achieved using the

following general procedures:

B Join the text/graphics cursors —
rather than plotting.

M Move to the start point.

B Print the character.
This gives a starting point and movement

can be obtained by:

B Move to the current character position.

B Print the character, i.e., erase that which is
already there.

M Calculate the
position.

M Move to the new position.

W Print the character at the new position,
The routine in lines 4 to 8 may be written as

a procedure and called to move the character

whenever needed.

if printing

required new character

AVENGER

-

a0

&

Of all the Spec H/IW
items | have received
this oné Most
impressod me and its
the only one | shall
always uso

A\ -

Developed to eliminate tedious swapping of plugs when
LOADING or SAVING programs on cassette.

ZX SPECTRUM CONTROLLER: Single switch selection of
SAVE, LOAD & 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 £9.956

All tems in this sdvertisement can be viewed before buying at the Buffer Micro
Shop, London, and Jay Dee Communications, Water Street, Port Talbot.
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AVENGER: This all action arcade-style game written in
MACHINE CODE for the ZX Spectrum is fantastic! 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

DESTROYHI Listen to the beeps of the sonar to locate and destroy
the submarines before they sink the merchant ships.
s ICEBERG Steer your icebreaker through thickening pack ice

o ' to pick up survivors.
e 1 Lo 4| BATTLE: Destroy missile sites while avoiding mines
All e b and the computerised enemy tanks
:;l: i e v :;!: that are out to get you.

: < ANDROID Rescue the miners before
Drice of €496 \"m YPIT RESUCE: they are trapped in the

price of £4.95 inc,
flooding mines. e 'r
186 St. Helens Ave, e T
Swansea, W. Glam. f .‘
Tel: (0792) 50282
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TOP QUALITY MACHINE-CODE
PROGRAMS

3 L

-~

—

FOR THE

B/B/C|

MICROCOMPUTER

= 1 Z
4NEW_§

This program has it all . . . HOLD, NUDGE, GAMBLE, moving
reels, realistic fruits and sounds.

Alien Dropout (32K) £6.50

Arcade-style action continuing the high standards set by our
previous programs. Flying aliens which fire at you and explode as
they hit the ground.

Smaewn

B e e et e e e
@ W N N e e e e
- e B

-
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Galaxians (32K) £6.50

Fast action version of the
popular arcade game. 4 lypes
of Galaxians (in 3 initial screen
formalions) swoop down
ncividually or in groups ol two
or three. 6 skill levels, hi-score
rankings, bonus laser bases

Invaders (32K) £6.50
Superb version of the old
classic arcade game with a few
extras. 48 marching invaders
drop bombs that erode your
defences, and 2 lypes of
spaceship fly over releasing
arge bombs which penelrate dumps, asteroids, repeating
and increasing difficulty through your detences. In- laser cannon. smart bombs. hi-
Superb sound eftects and creasing difficulty, h-score score, rankings, 6 skill levels,
graphics superb graphics and sound sound effects.

Space Fighter (32K) £6.50
Arcade-style game based
upon features from DEFENDER
AND SCRAMBLE. 5 types of
menacing akens fire at you
and may attempt to ram you
Separate attack phases, fuel

CEMTIFL DN

BaaxTe zane

-

Centipede (32K) £6.50
Another incredible arcade type
game fealuring mushrooms
snails, thes, spiders, and
centipedes of course. Excellent
graphics and sound, 6 skill
levels, hi-score, rankings
bonuses, and increasing
difficulty as the spiders become
more active and the number of

mushrooms ncreases

Dealer enquiries welcome.

We pay 256% royalties for high quality programs. *u%
Please add 50p

SUPERIOR  crrone B
SOFTWARE 0532-842714 for P&P

Dept. YC4. 69 Leeds Road, Bramhope, Leeds.

HUGE SELECTION—OVER 400 IN STOCK!

ZX81/SPECTRUM
PROGRAM TAPES

Get the most from your ZX81 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 coples 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 skiil, realistic simulations and a wide range of utilities
tor business, multi-indexing, banking, toolkit and graphic aids.

You can switch from ZX81 to Spectrum membership at any 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 membaers' scores, and some spacial offers.

"An exceptionally professional and thriving
organisation with, even, a most readable
newsletter” —review in Eric Deeson’s "Guide to
ZX Spectrum Resources.”

"~ « | TheSinclair Owners’
|Sec] | SOFTWARELIBRARY oep. vc,
Cma |

Heather Cottage, Warren Road,
Liss, 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,

movement.

Add 15% VAT. of

SPECIAL OFFER FOR CHRISTMAS!
Buy four of these excellent !

programs for the bargain price

ust £19.50

FOR ONE JOYSTICK AND
INTERFACE MODULE

BUILT, TESTED & READY FOR USE

* NO SOLDERING, plugs into rear expansion port
between ZX and Ram Pack, Printer or Microdrives.

* TWO JOYSTICKS connect via one interface module.

* NO SPECIAL PROGRAMMING, Joystick 1
operates as keys 5 to 8 through inkey instruction.

* IMMEDIATELY COMPATIBLE WITH ALL
CURRENT SOFTWARE using arrow keys for

* INTEGRAL ‘FIRE’ BUTTON
FREE ‘Video Graffiti’ listing + full instructions.
Send ADDRESS and CWO to:

A.G.F. HARDWARE, Dept YC.,
26 Van Gogh Place, Bognor Regls, West Sussex PO22 9BY

............................................................ 1 Lo SR QTY |ITEM

ITEM PRICE TOTAL

JOYSTICK

6.99

| enclose cheque/Postal Orders for:

INTERFACE MODULE

15.96

O] £8.50 for ZX81 membership (overseas £2 extra in each case)
] £9.50 for Spectrum membership

ZX Spectrum [[] ZXx81 [] Please tick | FINAL TOTAL
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" Fed up with Space Invaders?
| Fed up with moving N.S.E.W. in seemingly

endless Adventure games? —then why not try our

exciting range of challenging war games for the

SPECTRUM/ 16K ZX81/DRAGON 32

1. PRIVATEER.
A brand new action-packed battle game for the 16K ZX81. How many enemy ships can you

sink. Will you be promoted to Admiral or discharged from the service?
2. TYRANT OF ATHENS.

Can you suvive 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

| e —— i W

3. ROMAN 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

4. 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

5. SAMURAI WARRIOR.
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
6. 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: ZXX81 £4.50. Dragon £6.95

Cheques and POs please, made payable to M. C. LOTHLORIEN
Dept. YC2, 4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS

PRICE BREAK-THROUGH ON

SOFTWARE HOUSES, EXTRA MEMORY FOR ZX81 !
WHOLESALERS, DEALERS The NEW EconoTech 166 RAM PACK
YES. adds 16-times more memory to your ZX81 at a budget price!

WE MANUFACTURE T et
CASSETTES guaranteed - neat and compact.

fits snugly to eliminate wobble.
DUPLICATING — Need 50 - 50,000 Compatable with ZX Printer.

Program Copies within 10 days? H
Short-run in-cassette copying, high-speed volume ONLY £19.95y

duplicating, with on-cassette body printing, labelling,
over-wrapping, blister-carding etc. And YES —we plus £1.50 post & packing

‘ verify our work — methodically. to anywhere In the worid
BLANKS - Need any length blank

cassette for copying or re-sale? Full refund if not fully satisfied - simply return within
We manufacture tapes in bulk, with or without boxes 14 SHYS O PUTDINSR. (VNI U 0 CNB UK OMVNEY
u ' ; Fill in th bel d send with cheq P.O.

as well as our own fully-packaged standard length ot st P w e

products. T“ T T BT 5
0

We use high quality batch certified HM-1260 tape, for EconoTech, 30 Brockenhurst Way, London SW16 4UD
error-free copies. Please send me .... 16K RAM Packs @ £19.95 each,

plus £1.50 post and packing.

Please ring or write to Nigel Boyle today for full details - all
enquiries and material treated in the strictest confidence N

Phone Write to
SIEES. e e e Yo AN <ovvisoscous idoneeriass ot irsass e ey e s e

London SW11 2BR
aial mm'c‘ Limm. llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

101/105 Plough Road, London, SW11 28J

-------------------------------------------------------------------
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BBC A LA MODE

IF YOU HAVE seen the advertising leaflets, or
even been lucky enough to see the games
produced by companies like Acornsoft, you
will probably have been impressed at the
quality of the multicoloured figures used in
the graphics. Just as impressive is the speed
with which the figures are plotted on to and
off the screen.

The most obvious way to reproduce these
figures would be to use a combination of Plot
and GCol commands. Plot commands in the
range 64-71 will allow plotting of single pixels.
The GCol commands enable changing of the
Plotted colour.

Even with the speed of BBC Basic this
method is not fast enough for games
applications and consumes a prodigious
amount of memory, even for a small figure.
The use of assembly routines to do the
equivalent, passing the commands and values
to the machine-operating system — MOS —
via the Oswrch routine does not significantly
increase the speed, although it consumes less
memory. This is not a failing of the assembler,
but a reflection of the efficiency of the Basic
interpreter which also uses Oswrch.

An alternative solution to the problem is to
use the user-definable characters. By carefully
designing pairs of these characters and by
using ‘Or’ plotting, all four colours can be
produced on the screen within the confines of
a single-character cell.

The best way of passing all this information
to the screen is to assemble a string containing
both the characters to be plotted and the
control characters — see User Guide page 377.
An example of this is given in listing 1.

The listing creates four user-defined
characters which are Ored together on the
screen to give the three displayed colours. The
first two characters are plotted onto the screen
in colour 1. The second two characters are
overlayed on top of the first two in colour 2.
By Oring colour 2 on top of colour 1, any

pixels that are turned on in both colours are
displayed in colour 3. All of this information is
contained in the S string which can be
interpreted as

GCOL 0 1, PRINT CHRS(225) CHRS{225) :
backspace : backspace : GCOL 1 2 : PRINT
CHRS(226);(227)

The D string is similar using character 255 to
overprint the figure in the background colour.

This again uses vast amounts of memory
and is limited to the speed of Basic, or, via
Oswrch, the MOS. It has the added dis-
advantage that there is no easy way of
realistically exploding or assembling the figure
out of hyperspace.

The one advantage of both these methods is
that they will work on the other side of the
Tube — when the second processor becomes
widely available.

I will now show two ways of controlling
screen memory directly to produce a figure
identical to that produced by listing 1. I will
only be describing how to use mode 5
although similar considerations apply to other
multicoloured modes.

In order to understand how to control screen
memory directly, it is necessary to investigate
the way the colour information is coded. The
mode 5 screen has a resolution of 160 by 256
pixels, controlled by a 10K block of memory
from &5800 in a 32K machine, &1800 in a
16K machine. Simple arithmetic shows that
each byte controls four pixels. These are
arranged from Himem upwards as blocks of
eight bytes controlling what would be a
character cell of a 40 by 32 character screen.
The first eight bytes control the character cell
in the top left-hand corner; the next eight, the
cell beside it — and so on.

As each byte controls four pixels, all four
pixels have to be accounted for when deciding
which value to set the byte to. Eath pixel has
an ordinal value and a colour scaling value.

{continued on page 95)

FOR X%=%5E49 TO %SF49 STEP 8
I X7%=%070E0CO8: ! (X%Z+4)=%10303007
' (X%4+8)=0: ! (X%U+12)=%A5SD2ASSA
PIX%+16)=0: ! (X7+20)=%A55AASSA
V(X%+24) =0 ! (XX+28) =XEEFFEECC

160 MODES

116 VDU 19,2,4,0,0,0

120

130

140

150

160

170 FOR N=0 TO 1@0:NEXT
180 FORD%=0 TO 28 STEP 4
196 ' (X%AD%) =0

200 NEXT:NEXT

2160 GOTO 120

Listing 2.

If you have ever wondered
how Munchymen, Space
Invaders and their ilk make
it on to the small screen
Fintan Culwin lifts the veil
of mystery surrounding
their genesis. Discover
how to conjure up similar
effects on mode 5 screens.

99 REM LISTING1

160 PROCINITIALISE
11® MODES

126 VDU 19,2,4,0,0,0
13 VDUS

149 FOR X7%=0@ TO 12164
STEP 32

150 MOVE X%, 640:PRINT
T$; |

160
170
18@
190

FORN=ATO3@: NEXT
FRINTD$

NEXT

GOTO 140

100@ DEFPROCINITIALISE

1010 VDU 23, 224, %80, %Co,
YEO, %70, %7A, %05, %02, LO5

16020 VDU 23,225, %00, %00,
200, 200, YAC, ¥SE, ¥AF , ¥5E

1030 VDU 23, 226, %00, %00,
%00, X009, 05,834, 3D, 1A

19040 VDU 23,227, %00, %60,
200, 200, ¥5C,%AE , ¥SF, LAE

1050 VDU 23, 255, ¥FF, &FF,
YFF , &FF , &FF , 4FF , &FF , %FF

1060 T$=CHR$ (18) +CHR$ (9)
+CHR$ (1) +CHR$ (224) +CHR$
(2235) +CHR$ (8) +CHR$ (8) +

CHR$ (18) +CHR® (1) +CHR$
(2) +CHR$ (226) +CHR$ (227)

1970 D$=CHR% (8) +CHR% (8)
+CHR$ (18) +CHR$ (©) +CHR%$
(@) +CHR% (255) +CHR$ (255)

1980 ENDFROC

Listing 1.
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| /8/ INSTANT IMAGE TRANSFER TO ZX SPECTRUM

l II‘I

-‘-.‘ r'

RD DIGITAL TRACER £49.95

“

(unretouched
printouts)

Blocas Send Ine - o s LB st RD DIGITAL TRACER(S) at
£49.95 each. I enclose payment of £ :

T e R S e S I e e R o R A YA £ e
R D s i sl R e B s S o e S e

Send to: RD Laboratories, Dept. YCF, 5 Kennedy Road, Dane End,
Ware, Herts. SG12 OLU

RD Laboratories’ policy is to bring sophisticated computer techniques to low-cost
computing. RD Laboratories therefore maintain the right to amend specifications
at short notice. Please send stamp for further details of the RD DIGITAL

TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and
control.

Vls Kennedy Road, Dane End, Ware, Herts. SG12 OLU

The high resolution colour graphics of The ZX

pectrum permit accurate presentation of complex
or irregular images — maps, technical drawings,
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and
time-consuming.

The new RD DIGITAL TRACER cuts out much
tedious plotting. It provides instant transfer from
original to display file — for screen display in
colour, ZX printer printout, or retention on cassette.

The RD DIGITAL TRACER is of inmense benefit
in many fields - for geographers and weathermen,
for engineers, architects and technicians, even for
budding Leonardos! Designed for use with the ZX
Spectrum, the RD DIGITAL TRACER as supplied
is compatible with ZX 81, although high-resolution
colour graphics cannot be obtained on this machine.

The RD DIGITAL TRACER is available only
from RD Laboratories. The price of £49.95 includes
P & P and VAT. Send your cheque now for delivery
in 28 days. (Cheques payable to “"RD Laboratories”.)
The RD DIGITAL TRACER is supplied with tracing
sheet, software cassette, and full instructions on
use.

R D Laboratories

(0O8R20) 84380

NEW... BIGGER... BETTER...

BUFFER &

We are MOVING 700m up the road to:
310 Streatham High Road
London SW16

W . * * * *

The World'’s oldest Sinclair orientated software
shop packed with goodies for

ZX81 & SPECTRUM

Open 10.30 to 5.30 Tues. to Sats. (closed Mons.)
* * * * *

Please send large SAE for catalogues and
indicate for which computer

Telephoned Orders (Access or Visa Cards) on:

01-769 2887

Please make cheques payable to
BUFFER MICRO LTD

QCP-FORTH!

*FULL FIG-79 STANDARD
(NON-DISK)

*FASTER THAN BASIC

*EASIER THAN MACHINE CODE

*SUPPORTS ZX-PRINTER

Forth, for those who are not already converts, is perhaps the closest yet
to the ultimate all-purpose computer language. It is designed to be fast,
portable and extremely flexible. A FORTH program consists, largely, of
definitions of new FORTH words, ensbling a user 10 develop a unique,
apphcation otiented, vocatbulary. It is even possible to alter the syntax
10 suil your application (or just your style of program!),

*TAPE & DOCUMENTATION . . . £10
GAMES PACKS 1&2

Pack 1 includes: Space Torpedo, Reverse, M/C Life and more.
Pack 2 includes: Robot chase, Nim, Music, Mini Adventure etc

UTILITIES PACK

Enhance your BASIC Programs with this set of useful mgchine code

K * * * * routines.
GAMES PACKS . . .

UTILITY PACK . . . £5
***COMING SOON***

PILOT: the educational language

ALL PRICES INCLUDE VAT & P&P
QUALITY STACKABLE CASSETTES

£6 each

Ouasar Computational
Paraphernalia o,

A

11c HERCIES ROAD . UXBRIDGE - MIDDLESEX
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feontinued from page 93) give a number in the range 0 to 255 which To verify this, put your machine into mode
This is my own terminology to avoid | when sent to the screen will give the required | 5 and Poke locatioms &5E80 and &5E90 with
confusion with the user guide. The ordinal | resulr. the calculated values. There remain the
values of the pixels are, from left to nght, Two examples should make this a little | problems of defining the figure on a grid,
8,4,2,1. The colour-scaling values are 0 for | clearer. Suppose we want to switch on the four | calculating the values and sending these values
logical colour 0, 1 for logical colour 1, 16 for | pixels in the colour sequence 3,2,1,0 ;- the | to the screen.
colour 3 and 17 for colour 3. calculation is Listing 2 uses the Basic indirection operator
Each pixel is set by multiplying its ordinal | (8x17) + (4x16) + (2x1) + (1x0) = 202 i Pling. This is similar to the Poke
value by the chosen colour-scaling value. The | or the converse sequence 0,1,2,3 operator which sets one byte of memory; Pling
results of all four pixels are added together to | Bx0) + (4x1) + (2x16) + (1x17) = 37 sets four sequential bytes.
— —_— — The way that Pling works is initially
s Tonere o el B Vi ol Lo A confusing. If the four bytes that you wish 1o
e I AR e R ser are — not hex — Al ‘B2 C';'_ P4,.1hen the
7 number that should be Plinged is — in hex —
120 VDU 19,2,4,0,0,0 43¢ DEC 472 e L &D4C3B2Al. If you stick to hex then apart
ekl e B ke Sh B L S from the value of zero, there are always eight
149 CALL past S A S99 - LOCHBENGE digits in the number 1o be Plinged.
150 6010 140 469 -Alang LDV CLIF" 69¢ LDV £4FF Listing 3 gives the same figure, but this time
270 DEFPROCASSEMBLE 4T bit LDA DX.Y 00 loopZ DEY [he dalﬂ IS sent to screen memor_\' via a
260 DIM D% 35 480 8TA (&70).Y 19 BNE loop2 machine-code routine. I will not explain the
276 DIM T4 255 499 DEY 720 DEX way the machine code does this, but will just
280 FOR U%=D% TO D%+28 500 BPL bit 730 BNE loopl give the relative timings it takes for each of the
STEF 4 516 RTS 740  RTS routines to send the figure across the screen
290 READ V%2 'U%=VLiNEXT =20 .clear LDY £&IF 780 15 one hundred times:
300 FOR opt =0 TO 2 STEP 2 =30 .biu LDA £0 760 NEXT LISTING 1 388secs
slo PhLeT% “4¢ STA (L70:,Y 776 ENDFPROC l{_||SS1'|-’||§|((3323 ]ngecs
320 = = % £ oo e .Bsecs
3: rl;h:u:m ed z;: ::lv . iy :":1":,":::% el The mht.:r disadvantage of addressi'ng screen
& e S B s memory directly shoyld now be obvious. Tbc
L S S SelgR Rt Iy codes as presented will on_l;_.' produce figures in
ot 1% ) i ! R S | the defined character positions, not as the first
360 STA &71 %96  CLD BRO DATA O,%EEFFEELL two methods will allow at any place on the
A o g o screen. I do not think that for most uses this is
et bt T L e a significant restriction. The advantage that
390 .mave ISR plane 620, SIKIN : these methods do have is that the figures can
400 JSR de) 630) LDA %71 g 8. be assembled or exploded in a most
s s spectacular manner. 4]

**e**SPECTRUM AND ZX81 SOFTWARE®****

from
SOFTWARE

*s**22SUPERCHESS*****

Play against the most powerful ZX chess peogram. *10 levels of play *choice of
positional or tactical evaluation ‘substantisl book of openings eg. French
Defense, Siclien, Ruy Lopex. Queen's Gambit “high quality displey with h
res. pleces & board, B3t of moves. playing level Many more features too “self-

play “recommended move ‘analyse. Each casselte comes with ful
instructions.
16K ZX81£6.95. 48K SPECTRUM £7 95

OQQ!sz DRAUGHTS!O...

Did you know that a computer draughts program has beaten the world
draughts champion? Draughts is an ideal game to apply wWee searching
techniques to. Our program analyses each position in depth, making it 2
formidable opponent. Choice of colour, 9 levels of play, at level 5 (response
tme F20 seconds) it beats its own progiamme:!

48K SPECTRUM £7 85

16K ZX81 £6.95
**s2*BACKGAMMON*****

Play this fascinating game of skill and chance High resolution colour daplay,
with dice roll. Can be used by expert players and also has documentation 1o
enable innaers to learn the game

48K SPECTRUM £6.95

*++2+SPECTRUM SPEECH®****

Yes it's possible! Software driven speech from the Spectrum Simple 1o use in
your own programs. Each cassette comes with user documenation and
demonstzation program. No extra hardware s required. uses Spectrum speaker
and top 32K ram. SOFTALK 1 “"Multiworde™ 60 + words (0 to 1 million. plus,
add, ‘90 limit, right etc.)

SOFTALK 2 “Spacegames” 60+ words (numbers, red alert, domage. fire
torpadons, bearing, south etc.)

48K SPECTRUM £6 .95 sach

*#***SPECTRUM ASSEMBLER*****

An essantial aid for m/c programmers, User documentation supphed with each

cassette.

Vo i8K SPECTRUN o5 Paymans may be made by Cheges. P.O,

AL SFECI G D= Giro No, 388 7006. Postal Order or Credit

All prices are inclusive. Dispatch within 48 hours of receipt of order. Send Card

cheque or postal order (and state whethet ZXB1 or SPECTRUM 10 Export  orders Bank Cheque
Iinternational Monay Order. US. 8 or €

CP SOFTWARE oy
(DEPT. YC)

17 Orchard Lane, Prestwood, Great Missenden,
Bucks. HP16 ONN

SOUND with SINCLAIR

MAKE AMAZING SOUND EFFECTS =
WITHYOUR ZX 81, &
TIMEX Sinclair 1000
or SPECTRUM

THEZONX
£25.95

ncl p&p & VAT
% The ZON X SOUND UNIT is completaly seif-contained and aspeciolly

74 ) designed for use with the ZX 81, TIMEX Sinclair 1000 and Spectrum
*

Computers It just plugs in — no dismatling or soldaring
*

i —

No power packs, batteries, leads or other extras. *

Mangual Volume Control on panel
spaaker

Standard Sinciair — 16K Rampack or printor can be plugged into ZON
X Sound Unit without affecting normal computer operation.

ample volume from budt-n loud-

Huge range of possible sounds for Games, Music, Helicopters, Sci-Fi,
Spacoe invaders, Explosions, Gunahots, Orums, Planes, Lasers,
Organs, Bells, Tunes, Chords, etc., or whatever you devise!

8 full octaves. Uses 3-Channel sound chip giving programme control
of pitch, volume of tones and noises, all with envelope control

Easily added 10 existing games or programmes using a few simple
"BASIC" lines or machene code

No memory addrosses usad — |0, mapped

FULL instructions with many examplos of how 10 obtasn effects and the
programmes, supplied, fully guatantesd  British Mads,

*Except with Spectrum, you need the Spectrum Extension Board Order
No SEI — Price £6.80incd VAT

Dep!YC2.2 0 Box 6 VIS, )
i 634, Hign Straa! ‘ 0920 3182 fo
Wore, Herts immaediote despatch
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MEMUPAK 16“ For those just setting out on the road to

real computing, this pack transforms the ZX81 from atoytoa
powerful computer. Data storage, extended programming and
complex displays become feasible.

For even greater capacity, memory packs can be added
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K and
the MEMOPAK 64K offer large memories at economical prices.

MEMOTECH

e —— ——— e —— G

MEMUCM.B The screen display behaves as a ‘window’ on

a large sheet of paper on which a table of numbers is laid out.
The maximum size of the table is determined by the memory
capacity, and with a MEMOPAK 64K a table 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. Every time the
command to ‘calculate”is given, all the formulae in the table are
re-evaluated. Spreadsheet analysis started as an aid to
cash-flow analysis, but this powerful tool has now been
generalised and MEMOCALC with its special ability to perform
iterative calculations is invaluable in the performance of
numerical tasks.




MEM“PAK HHG This pack breaks down the constraints

imposed by operating at the ZX81 character level and allows
high definition displays to be generated. All 248 x 192
individual pixels can be controlled using simple commands,
and the built in software enables the user 1® work interactively
at the dot, line, character, biock and page levels. Scrolling,
flashing and animation are all here.

A\
MEMOPAK Z80 Assembler s ciick-in errom

based pack accepts standard Z80 assembly language
mnemonics to allow you to write faster and more compact
programs. It has its own ADD, EDIT, LIST, ASSM and QUIT
functions, the editor allowing insertion, deletion, automatic line
renumbering and error checking. Source code and object code
listings can be displayed and printed in decimal or hex format.

“EMUPAK CBI'III'I)I“GS '/F The BASIC commands

LPRINT, LLIST and COPY are used to print on any
CENTRONICS type printer. All ASCIl characters are generated
and translation takes place automatically within the pack.
Reverse capitals give lower case. Additional facilities allow high
resolution printing. The full capabilities of your printer are now
under the control of the ZX81.

MEMOTEGH Kﬂvllllaﬂl The light-touch positive stop

keys of this elegant typewriter-pitch keyboard allow you to work
faster, more accurately and more confidently. To speed you
along we have added an extra SHIFT key to the array at top right.
The keyboard is attached by a cable to the Keyboard Buffer
which fits in amongst your other Memopaks or straight onto the
back of your ZX81.




A DISPLAY of the character set of the ZX
Spectrum obtained using the three lines of
Basic .
10 FOR x =255 TO 32 STEP -1 |
15 PRINT CHRS$ x;
25 NEXT x
is shown in figure 1. From the character set

summary in the Sinclair manual it may be
noted that each character is assigned a unique
code in the range 0 to 255. However some
codes are not used, and others are used as
control characters. There are only 224
characters that can be displayed on the screen, |
— codes 32 to 255 inclusive — see range of x
values in line 10 of the program.

The characters having codes in the range 32
to 127 inclusive, are stored in a block of read
only memory — ROM — between memory
addresses 15616 to 16383 inclusive. Each
character is defined by the contents of eight
successive memory bytes.

The space character — code 32 — is stored
in the eight bytes in the address range 15616
to 15623, and successive codes are correspond-
ingly stored in successive blocks of eight bytes.
The eight bytes of any of these characters are
stored in memory ranging from address 15616
+ (8%(code-32)) to address 15632 +
(8"(code-32)). For example, the + character
— code 43 — is stored in the memory address
range 15704 to 15711. You may Peek into
these memory locations using

10 FOR x=0to 7

15 PRINT PEEK (15704 + x|
20 NEXT x

25 STOP

to obtain a display of the contents of each
memory location. The values are

Memory Displayed Memory
address contents contents
decimal binary
15704 0 00000000
15705 0 00000000
15706 8 00001000
15707 8 00001000
15708 62 00111110
16709 8 00001000
15710 8 00001000
15711 0 00000000
Figure 2.

When the ZX Spectrum displays this +
character it interprets the bit pattern such that
0 is paper and 1 in ink, and it is displayed
using an eight-by-eight picture-element —
pixel — grid, as shown in figure 2.

Program 1 listed below may be used to |

" display, for an inputted character code, the |
eight-by-eight bit character definition and the
pixel grid definition boosted by a factor of 64.

2 BORDER 4
4 PAPER 6
5 INPUT code
12 PRINT AT 5,6; 'The character is ';CHR$
code
25 FORx=1TOB
30 LET j=15615 +8"(code ~32) +x
32 LET g=PEEK |
40 GO SUB 150
50 NEXT x
150 FORn=1TO 8
156 LET y=g/2
165 LET r=g—{INT y*2)
175 LET a$=CHR$ (48 +r)
177 PRINT AT 7+x, 12— n;a$
178 IF a$="0" THEN LET a$=""
179 IF a$="1" THEN LET as$=""
180 PRINT AT 7 +x, 28 — n;a$
185 LET g=INT y
195 NEXT n
200 IF x=8 THEN PAPER 4
210 IF x=8 THEN STOP
225 RETURN
Program 1.

Character codes used with program | must be
in the range 32 to 127. For example, when
code 127 is inputted, the eight-by-eight binary
bit pattern and corresponding eight-by-eight
pixel grid definition, magnified by a factor of
64, for the © character is displayed, figure 3.

Program | may be modified so that you can
obtain a display of the eight-by-eight bit
pattern and pixel-grid definition of a character

entered via the keyboard. In this case the
Figure 3.
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keyboard-entered character is converted to the
corresponding code using the Inkey$ function,
To do this you must change lines 5, 12 and 30
to

5 IF INKEY$="""THEN GO TO 5

12 PRINT AT 5,6; “The character is *'; Z$

30 LET j=15615+8*(CODE Z$-32) + X
and insert the additional lines of program

3 PAUSE 10
10 LET Z$ = INKEY$

With the modified form of the program you
cannot input all the characters with codes in
the range 32 to 127 inclusive. For example the
} character — code 125 — is excluded. But the
modified form of the program does allow you
to enter most characters directly without
looking up the character codes in the character
sel summary.

The characters stored in ROM cannot be
changed, and therefore if you require to
display additional characters, you may define
them and store them in random access
memory — RAM.

It 15 possible to define up to 21 user-defined
characters which require 168 bytes of
memory, and the area of RAM reserved for
them has the address range 32600 to 32767 in
the 16K Spectrum and the address range
65368 to 65535 in the 48K Spectrum.

I'he address of the first byte in memory of
any of the user-defined graphic in characters
may be determined by using the Usr function
in the form

PRINT USR “user defined graphic symbol"’
and the computer outputs to the screen the
appropriate address. For example

PRINT USR D"
outputs the address 32624 for the 16K
Spectrum, and 65392 for the 48K Spectrum.

The area of RAM used for the user-defined
characters is initialised, at switch-on, with data
bytes which define the alphabetic characters A




for
iin

TERS

Trevor Terrell and Robert
Simpson provide character
forming advice to help
Spectrum users define
their own graphics. A

to U. The eight bytes of any of these
characters are stored in the memory from
address Addr+8*(code-144) to address
Addr+7+8%code—144), where code has a
value in the range 144 to 164 corresponding to
user-defined characters A to U respectively, as
given in the character set summary. Addr is
equal to 32600 for the 16K Spectrum and it is
equal to 65368 for the 48K Spectrum,

For example, in the 16K Spectrum, if you
examine the content of the eight bytes of
memory with addresses from 32672 to 32679
inclusive, you will see that the ] character in
binary form as

Memory Memory
address contents
32672 00000000
32673 00000010
32674 00000010
32675 00000010
32676 01000010
32677 01000010
32678 00111100
32679 00000000

A simple way of proving this to yourself is to
run Program | with line 30 changed to
30 LET j=32599 + 8*(code-144) + x 16K
or
30 LET j = 65367 + 8* (code-144) + x 48K
shown in figure 3 you must first define the bit
probably be of very little use 1o you because
the same characters, A to U, exist as part of the
character set stored in ROM. However,
because the user-defined characters are stored
in RAM you can generate your own character
by writing the appropriate eight bytes into any
of the 21 user-defined graphics memory areas.
For example, to obtain a character of the form
shown in figure 3 you must first define the bit
pattern of each byte of the character. In this
example we have
00001000
00010100
00100010
01000001
00100010
00010100
00001000
00000000
Let us assume that this character is to be
identified as the user-defined character D,
then we must store the above bytes in memory
addresses Addr to Addr+7, where Addr is
equal to 32624 for the 16K Spectrum and it is
equal to 65392 for the 48K Spectrum. We can
do this using
POKE Addr , BIN 00001000
POKE Addr + 1, BIN 00010100
| | | |
| |
I |
| |
POKE Addr+ 7, BIN 00000000

Figure 1.

To examine the binary bit pattern and pixel-
grid definition of this defined character we
may use program | with line 30 changed to
30LETj=32599 + 8" (code—144) + x16K Spectrum
or

30LETj=65367 + 8" (code—144) + x48K Spectrum

To include a user-defined graphic character

_in a Basic program you enter graphics mode

and access the character by pressing the
appropriate alphabetic symbol key A to U. For
the above example to display the diamond
character at the centre of the screen you enter
PRINT AT 10,15; "
Where < is obtained by putting the computer
in graphics mode and pressing the D key. This
character is used in the simple game shown in
program 2, in which treasure has been

randomly and invisibly buried in one
character square of the screen display. The
treasure is found by moving the character
upwards or downwards by pressing the u or d
key respectively, and left or right by pressing
the L or R key, until the {> character is on the
character square where the treasure has been
buried. The number of moves taken to find
the treasure is then displayed.

The eight-by-eight pixel grid pattern enables
2t 818 (1.8446744E + 19) different characters
to be defined, however you can only have 21
user-defined characters. To create more
characters you can use the Over 1 statement,
which permits one character to overlay
another character, but note that coincident
inked pixels are written as Paper.

Program 2.
16K Spectrum
1 POKE 32624, BIN 00001000
2 POKE 32625, BIN 00010100
3 POKE 32626, BIN 00100010
4 POKE 32627, BIN 01000001
5 POKE 32628, BIN 00100010
6 POKE 32629, BIN 00010100
7 POKE 32630, BIN 00001000
8 POKE 32631, BIN 00000000
or
48K Spectrum
1 POKE 65392, BIN 00001000
2 POKE 65393, BIN 00010100
3 POKE 65394, BIN 00100010
4 POKE 65395, BIN 01000001
5 POKE 65396, BIN 00100010
6 POKE 65397, BIN 00010100
7 POKE 65398, BIN 00001000
8 POKE 65399, BIN 00000000
10 BORDER 5: PAPER 6: INK 0:
FLASH O
12LET n=0
14 CLS
25 LET r=INT (RND*20)
35 LET c=INT (RND*31)
45 LET x=INT (RND*20)
55 LET y=INT (RND*31)
60 IF x=r AND y=c¢ THEN GO TO 45
65 PRINT AT x,y;"" "
85 LET k$ =INKEY$
90 IF k$ ="' THEN GO TO 85
91 IF NOT (k$=""u" OR k$="d"” OR

k$="1" OR k$="r") THEN GO TO 85
92 IF INKEYS<>'"" THEN GO TO 92
93 PRINT AT x,y;" "
95 IF k§=""u" THEN LET x=x"1
115 IF x<0 THEN LET x=0
125 IF k$="d"” THEN LET x=x+1
135 IF x>20 THEN LET x=20
145 IF k$ ="1"" THEN LET y=y-1
155 IF y<0 THEN LET y=0
165 IF k$=""r"" THEN LET y=y +1
175 IF y>31 THEN LET y=31
225 PRINT AT x,y; “O"
235 IF x=r AND y=c THEN GO TO 350
240 LET n=n+1
250 PRINT AT 21,0; “Number of Moves
= ‘"n
260 GO TO 85
350 FOR g=10TO 0 STEP -1
355 BEEP .1,9
365 NEXT g
370 FLASH 1: PAPER 4
376 CLS : PRINT AT 10,10;:"WELL
DONE"”
385 PRINT AT 12,3; “Treasure Found In
“n;"" Moves”’
390 PRINT AT 16.4; “Press Key G TO
Go Again”
400 PRINT AT 18.,4; "“Or Press Key S To
Stop”’
420 IF NOT (INKEY$="G" OR
INKEY$ ="S") THEN GO TO 420
425 |IF INKEY$ ="G"” THEN GO TO 10
430 IF INKEY$ = 'S THEN STOP
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Figure 3. Rem display.
4 REM DISPLAY
17267 LD HL NN ™ 33 67 67 (17213)
LD DE NN iv 8 72 (18432)
LD EC NN 1 265 @ :
LDIR 237 176
RET 281
7219 1843z 128 8 169 183 173 118
22 8 55 51 39 48 5S4 39 51 S5 118
17236 38 8 53 53 53 53 53 53 53 53 118
31 & @8 1268 0 128 @ 128 @ 128 118
17258 32 8 126 @ 128 @ 128 @ 128 B 118
33 8@ 128 0 128 @ 128 @ 128 118
17280 34 8 126 8 128 8 128 @ 128 @ 118
35 & 121 181 181 181 181 181 181
181 118
17382 36 8 183 179 167 176 182 167 179
183 118
8 8 45 44 43 42 41 40 39 38 118
17324 886g8g&8g
17329 18542 LD BC NN 1 64
CALL HNH 285 245 8 (2293)
LD HL HH 33 @ 72
LD BN 6 118
FUSH BC 197
FUSH HL 229
LD A (HL> 126
RST 16 215
FOF HL 225
POF BC 123
INC HL 35 code and techniques used in the creation of my
DINZ 1€ 247 1K ZX-81 chess program. In order to produce
17342 18562 the code you will require a machine with at
least 3K of memory. The code has been
LD HL NN 33 125 é4 16529 created using a 3K machine, there should be
LD (NN> HL 34 41 &4 16425 no problems using 16K if the procedures
JFP NN 19573 given are followed and RAMtop is lowered to
1K before loading from tape.
ERHes Dy iime T8 First the Basic program consists of:
Line Function
Figure 4. Code map. See also page 102. IF YOU HAVE followed the series of articles to | 1 A Rem statement. From address 16514 to

date, you should have managed to produce a
game which consisted of a chessboard and
logic which restricts the possible moves to
only those that are legal, providing two-player
chess.

Examining the memory map of the game
you may have noticed that a significant
proportion of the code is used in creating the
board, which is big by ZX-81 1K display
standards. If some way could be found to use
the display file saved on tape and a minimal
file “to boot”, then we would have enough
space to write a short computer playing
routine.

One further point should be explained. It is
not possible to give a good opening or finish to
the game because that would require slightly
more code than we have available in the 1K
game. We actually have only 672 bytes.

The game, therefore, starts off with the
computer playing white and either the King’s
pawn or the Queen's pawn moved forward one
position. The following describes the machine

ALIST
17637 LD HL NN 33 78 &4
(141> INC (HL)> | 52
{ 662 LD A <(HL> 126
ADD L 133
LDL A 111
LD (HL> C 113
RET 201
CHGMY
17143 LD HL NN 33 55 67
(247> LD A {(HL> 126
{ 66> ADD N 198 128
LDCHL> A 119
RET 201
PMOVE
17151 LD HL <(NN)> 42 7 &4
(2552 LD AR C(DE> 26
(66> LDCAH 79
LD A CHL> 126
LDCHL> N 54 @
LDCDE> A 18
LD B A 71
RET 281
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17186

2 A Slow statement. This has been called
from Basic to ensure that all ZX-81s will
work irrespective of whether you have an
early ROM with error or not.

3 A Rand Usr statement. To call the
machine-code routine.

4 A Rem statement. From address 17207 to
17362 to create the display and move
itself above RAMtop.

10 onwards. Your favourite machine-code

loader or this one.

10 FOR A = 16514 to 18000
11 SCROLL

12 PRINT A; TAB 8;

13 INPUT B

14 POKEA, B

15 PRINT PEEK A

NEXT A.

To explain the logic of 1-4 above, assume
you have entered the machine code in Rems 1
and 4. Delete all Basic lines except 1 to 4
inclusive, Now lower RAMrtop by typing:

POKE 16389,72
PRINT USR 1040
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Run the machine-code program in Rem 4 by
typing

RAND USR 17207.

This copies Rem 4 above RAMtop and it is
therefore protected when the next commands
are typed in. Delete line 4, then type Clear.

This removes all the stored variable making
available the maximum possible RAM space
for our program. Now add the variable X by
typing:

LET X= 16959
This sets up the variable X for the Basic
program. Line 3 Rand UsrX actually calls the
driver routine. Now type:
RAND USR 18542

At this stage you save the program on tape.
The machine-code program loaded above
RAMutop will execute. The first section creates
a display file on the board and pieces, the
second section loads into address 16425 —
Sinclair variable Nxtlin, the address of the
next program line to be executed — this is the
actual start of Rem 1, that is, address 16509.

The program then jumps to the Save routine
in ROM; this will Save the display just
produced and then auto-run at line 1. The
whole of the above most be done in fast mode,
or else the Save routine will not be executed.

Now for a brief description of the function
of each of the machine-code segments: Kybd
is a routine which sets up machine control of
the keyboard such that only the eight key
codes from code 29 and the eight key codes
from code 38 are acceptable entries. Any other

In the last part of this
series, David Horne
creates a new game by
making enough space for a
playing routine.

Figure 1. Basic program listing.
1 REM FAST VAL LN B®*??72=C RUM

LN F AT - SCROLL_ AT LPRIM
T 2TAN 'LﬁL NDF m_N ND7HR ¢
:LGa_u n ) URN
ARSS 3_ nN $oe copv PRINT
PLAT POk NEXT + FOR # DIM
UnN m“zonan TRND? SCROL
RND RETURN NC-I TO RN RC(? R
ETURN QC" RETURN RC X oF R
URN B"" % RINT FAAT URL RETURN
232 RETURN LN O RETURN <

PRINT LN I LET RETURN _C™AT
PRINT 7 RETURN ET - AND AT
LPRINT LET T7I(PEEK & B LET .

LET : 7 s
LPERINT SGN_ 77 FAST TR LN _»TK"™
B PRINT LN RUN PILN PIAT K "%aesSCG
LPRINT 7 LPRINT LN IF PILN 7K
BLN XF PILN RUN PI?SURND? FOR ;
INKEY SRNDI # " ) “STRND) TRND* @ &
FOR GO3UD THN URZLEN KSY?7 GO3
us EF NDJ&EY“? FRAST VAL 7LN
ND RETURN RUN FPI?

DLN RUN PILN LP:C‘!:FN PRINT
AT LPRINT RTAN AT LFPRI tn%nn
¥

2

277 ( NPLOT LN ND

N 4 INPUT 2
ND RETURN ©® FOR K>=LN
SAVE LN COPY

aLN FOR FI i RAND
STRNDPTAN 5”RN CIH INKE\"!RN oY ?
? ETURN D26
ICi“ TLN COPY

KﬁY.LN "pI OR

T2, 5% N BINKEY SRLN PAUSE INKEY S
/ THEN AT LPRINT (cos UINhEYeRND
RETURN C RETURN ST?RND)>FZTRCS 2

C"2LN RUN PITAN SR?IPRND .7 NEW
@S PRUSE nno}i 05 7( CLS 2?TAN

OR NOLN (PI OR 7?TAN

2 SLOW
3 RRND USSR X
i REM S77) 7"LN GOSUB BTAN B

WO =+
T432 BEOBNR
7688 PP FPPP
7944 P
2209
8456
871iE
3988 §
x4
2088
2056

n
E

=7 RMNDBDRND? N YA™ LN
RETURN 14 SAU 1'£-LN (*.

TURN 94 SAUE /n?‘
B e Lh BN °RNDEORND°‘HI
B

TO 15000

v

Yo LN PRINT NS 2f7uBL FAST
\

Figure 2. Machine-code listing.
16514 84 130

229 197 205 187 2 68 T7 &85
20 40 247 20S 189 7 128 193
197 18S 4@ 8 12 16 IS0 193
24 231 193 225 119 2012 29
8 205 139 64 43 ia 8 208
i3 64 =8 126 214 28 71 14
11 175 129 i6 253 198 7 43
150 79 1S5 38 67 126 6 1
2390 137 254 2 420 20 4 254
118 4@ 15 254 39 11 126
45 SS 134 3093 127 40
& 2 120 105 201 11 25S
245 246 244 i=2
16614 64 230 >
1o 13 243 21 238 23 233 247
@ 11 19 i2 S4 SS 39 Si
53 175 S8 70 S84 126 230 127
254 53 49 79 14 1 8
33 231 64 2Sa si 490 22 46

218 201 122 254 1 196 141 &6
24 241 241 228 95 24 197 229
197 213 22% 197 B85 33 B4 64
2068 3 7 208 i@ 67 120 132
41 205 ie
16614 { 65 174 >
2288 205 24 67 48 1 128
79 228 209 94 114 229 213 208
24 67 48 144 245 205 247
66 20S 1 193 48 2 a
209 225 115 225 205 2S00 656
208 24 87 48 1 S5 2085 250
66 208 247 66 12 33 60 64
118 23 585 64 190 216

16914 66 1 >
3 2 87 385 2239 197 93 231s
i91 €4 2S84 32 =25 207 247
S8 187 DN D47 84 Do D47 EE
205 138 66 4 10 42 138 64
189 32 248 193 225 S5 201 193
225 18 216 1687 291 5 S 82
33 1S9 67 35 119 252
205 160 64 254 32 238 34

217 8 205
L7@14 < 66 118 »
235 & 208 1S5S@ 66 24 194 112

121 13 24 249 33 7@ &4 53

126 50 200 133 111 1256 2091 33
70 64 S2 126 133 111 113 201
178 50 55 64 S 86 33 62
&7 35 229 197 93 205 191 54
254 3 32 41 187 34 7 64
20S 247 64 205 130 €85 40 29
=3 22 67 208 258 68 217 167
208 242 68 208 1 66 217 112
121 is =1- 208 1S3 as 55
2B 242 68 24 222 193 2238 ig
2Qa s &S &4
17114 86 218
2S4 e 42 254 33 &9 E4 26
43 43 Sd 22 67 18 43 11@
898 =203 69 S4 12386 40 = S4
g =E@5 =47 66 Zei < e 55 &7
126 198 128 119 201 42 7 -
26 79 126 S4 o 18 T1 201
230 127 33 242 &4 (=] S 190
202 35 16 2S1 129 201 1as 217
Se 128 84 208 16 68 217 121
201 118®» @2 2 2 @ 228 118
o] 3 4 D 243 213 €1 118
.9 4 =33 o 254 33 &7 &7
17214 < &7 >
20 @ 237 178 201 128 8 169
183 173 118 29 55 S 39
48 sS4 9 S51 SS 118 3e 8
s3 s3 53 S3 128 S3 S53 s3
il18 31 8 @ 1386 2 138 s3
128 @ 128 118 32 8 1238 o]
i28 @ iz28 @ 128 @ 1186 33
8 @ ias8s e 1as 2 128 =]
128 118 34 8 128 @ 128 =]
128 @ 128 @ 118 3S 8 181
181 181 181 i81 181 181 181 118
36 8 183 179 167 176 182 167
179 183 118 8
17314 « 87 162 »
=3 4as 44 43 a2 41 40 39
=8 118 8 8 8 8 -] 1
(5] 4d 205 248 2 33 5] R
6 11@ 187 229 126 215 2235 193
35 16 247 33 128 64 34 <1
B4 195 e 2

48 26 2OS 7 64 254 48
19 245 20S 1 66 241 254
a2 1@ 193 S 121 254 49

[V ]4]

W
ne

Copyright David Horne 1983

key depression is ignored. The subroutine
TKP just scans the keyboard waiting for an
appropriate key to be depressed. The alpha-
numeric entry is then translated to a board
address.

STR: this routine takes the board address
and determines whether the contents
are: different from the current mover .colour;
empty; the board surround or the same
colour as the current mover.

Piece: this sets up pointers to possible move
tables and number of steps and directions.
Move produces a list of all legal moves
available to the piece under consideration.

Pawn produces a list of all possible legal
moves including initial double moves. Check

locates current mover’s Kings and stores the
position in the attack register. Square Attack
determines whether the opposition can attack
the square in the attack register.

Score provides a move score based on the
following: first, the “To” position results in
taking of a piece. Second, the “From” position
is attacked. Third, the “To" position is
attacked. Fourth, “To” enables the computer
to obtain a check and finally the “From”
position is defended.

The current move score is then compared
with the previous best and if this is superior,
the move is saved as the best so far.

Shift moves the current move list to a safe

{continued on next page)
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{continued from previous page) e 4. Codé Sontiued Trom pace 100 <‘|
position whilst Check is being evaluated, and | | s i A e | S sl
then recovers tl}e move list on complenon.}t i | | {6S14PUSH HL 229 (160> CALL NN 205 130 64 Jp NC DIS 48 26 1
also used to shift the best move so far up into (;gg) FUSH BC ég; A ¢ 64) 5{:;}‘ ﬁ & CALL STR 205 187 64
the move list. ( 64> CALL NN CP N 254 2
PSC gives a score to a chess piece Q(5), ‘I:g g t gg mmc &*‘“ ggs 130 64 gssat ml-_JIS 3519
R(4), B(3), N(2), P(1). LDDL 8S 16557 LD A (HL) 126 CALL ALIST 285 141 66/
MPScan scans the board for computer INC D Zg s SUBBN :;M 28 POP AF 541 .
gReCee S, MG MOTS AN SOty dCtStnlne: CALL N 205 189 7 LDCH 1411 5 2 Dis 40 10
all legal moves and saves the best. INC LD A CHL) 126 XOR A 175 POP BC 193
determines whether a square is being attacked. POP BC 193 ADD C 129 g POP HL 225
Driver Main control logic, uses all the chs*c' BC {gg gﬁz Nms igszg? ég 2 c gi 2
other subroutines to provide program control. |y JP 2 DIS 48 6 DEC HL 43 JPZDIS 48 S
TestList: tests to see if there are any moves INC C 12 SUB (HL) 150 POP AF 241
in the move list. AddList: adds to the current gggzagl_s ie 3259 MOVE s ggp n;g %;3 218
legal move list another entry on the end. JR DIS 24 231 ADD A CHL) 134 POP HL 225
The program is copyright. You can produce POP BC 193 PUSH AF 245 POP AF 241
a copy of the program from the listings for P&}{“}- 3 ﬁ’g PUSH :Lc fg?? lI).';fz Hﬁls ?g 5
your own use, but you should not copy the RET - 281 C' pUSN” 254 63 RET 1
listings or parts thereof and offer for sale. [l | | kvED JPCDIS 56 30
PAKN Pl 189
STR CALL SHIFT 20% 242 63 16721 LD A CHL) 126 JP NZ DIS 32 245
TS0 N CRLL (k285165 (81> AND N 230 128 POP BC 193
{80 Dun  Be e 217 (65) LD HL NN 33 228 64 POP HL 225
50 Beav LDAC . 1% JP NZ DIS 32 2 e o
(e RO N 230 127 LDIE> A 18 LDL N 46 241 RET 291,_.-_
P N 254 @ JP C DIS % 3 POP EBC 193
P 2DIS 4029 LD D N 22 3
B e ey LDA E 123 PR D& io
o5 4k CALL SHIFT 205 242 63 ADD (HL) 134 gfgzﬁms 127216
SCois et IP OIS 24 222 PUSH HL 229
A (M) 126 ‘@ DIFF POF BC 193 RET 281
A0 FoP H  Soe PUSH AF 245 s
LDLH  4ESS 1 ENPTY DJHZ DIS 16 200 CP N 254 63 HL 229
ADD (LY 134 e LD A (HN) S8 6% 64 JPC DIS S6 32 16793 PUSH
NT,:.A 283 127 2¢ WAL PN 254 0 P N 254 148 (153) PUSH BC 197
DIn. & 8 3w JP 2 DIS 4D 2%4 ¢ 65) PUSH DE 213
LDA B 120 LD ML NN 33 69 64 JP NC DIS 48 28 PUSH HL 529
Lo L C 183 LD A (HL) 126 CALL STR 205 187 64 PUSH BC 197
3 RET 201 DEC HL 43 CP N 254 6
16667 1 11 =1 =11 =18 =12 12 18 DEC_HL 33 JP 2 DIS 40 28 LD DL 85
16615 13 ~13.21 =21 23 =23 -3 9 LD E (HL) 24 LD HL NN 33 64 64
16623 11 19 12 LD DN 22 67 CP N 254 1 CALL NN 205 26 7
ey T e Doy Se. 1T CALL PSC 285 10 67
16631 ¥R A 175 LD L (W 118 LDA D 122
<@47) LDOW) A %D 70 64 Lo'HiD % P N 254 1 LDAE 126
C RN R n 17131 BIT O,L 203 69 JP NZ DIS 32 12 ADD A N 132
P 24 33 €235) LD(HLO M 54 @ LbCAH 79
2D 73 <66 JPZDIS 40 2 CALL ALIST 205 141 66 POP AF 41
BN i A 2o 30523 s BnE 1B CALL PSC 205 10 67
LD ML W 33 231 64 CP N 254 82
Sl ez L £ JP C DIS 56 19 POP HL e
LOLN 46223 17176 LDAL 125 CP N 254 126 CALL INC 285 2
-5 ol 24>  EXX 217 JP NC DIS 48 15 JP NC DIS 48 1
EEpr pas 67) LD A 50 128 64 ADD A B 128
e’ B CALL S0.AT 205 16 66 POP AF 241 DCA 79
JPZDIS 40 11 217 POP HL 225 L
LD BN 6 4 LA C 121 Im "L 43 Pw HL 225
P s 201 DEC D 21 POP_DE i
i *®
X s 16559 LDBH 6 S JP NZ DIS 32 210 L ML
RETNZ 192 63> LDAN 62 8 RET 201
(66) LD HL NN 33 159 67 LD A D 122 PUSH HL 229
16662 LD W Wi 33 99 64 DMs A 119 CP N 254 1 FUSH IE - 213
242 LD IE NN 17 70 &4 DINZ DIS 16 252 CALL NZ ALIST 196 141 66 CALL INC 205 24 67
<65 LDECMNN 1 280 CALL KT 205 150 64 JP DIS 24 241 JP NC DIS 48 1
JPCDIS %61 P N 54 3 FOP AP 241 SUB B 144
EX DE HL 235 JP HZ DIS 32 238 PUSH AF 245
LDIR 237 176 LD (HN) HL 34 7 64 POP HL 225 205 247 €6
RET 201 " LD E L 23 LDE A 95 CALL CHEMY
PSC CALL MOVE 205 247 64 JP DIS 24 197 CALL CHK 205 1 66
17162 AND M 236 127 LD HL M 33 161 67 POP EBC 193
(10> LD HL M# 33 242 64 CALL KT 205 160 64  CHK JP NC DIS 48 2
(67) LDE N 6 5 e H 245 2 16897 LD A (NN) 58 S5 67 Pl
LR, a5 W bie s ¢ 1> ADD N 198 48 INGE .
INC HL 35 CALL TL 205 13066 (66> LD HL NN 33 62 67 POP DE 209
DJNZ DIS 16 291 JP ZDIS 4B 215 LD BA 71 225
LD A B 1 cP.C 1 CPIR 237 177 POP HL
wac " @ CouL prove 335235 66 DEC HL 43 e a0
17846 XOR A 175 EX% 217 LD (MN)> HL 34 128 &4 ggf H(EHG % 250 66
(159) LD (M) A 50 65 64 CRLL CHK 205 1 66 SG.AT LD B N 6 86 CRLII: e 2R o e
SR tg I?LNPN gJ 2‘& &7 ggxc Dis %?8 16912 LD HL NN 33 62 67 JP NC DIS 48 1
[N W 3 CALL CHGSQ 2?552?559“& (16> INC HL 35 DEC s
PUSH
;rgsgfc 1% i:h.lf : 12: 194 66> w% fgg CALL CHG 285 258 66
. CHL ) -
i B (o6 n 18" LDEL. et CRLL CHEMV 205 247 65
3; M2 DIS ‘32?41 ey S 22w P o RIse o LD HL NN 33 60 64
TS OO T B2 chiy Jas 47 e B 28
247 64 ¢ (
FLI, mues fE g & L E DaW nee
LD E s RET 2 CALL MOVE 205 247 64
tg g: .2 67 AED ¢ fgg CALL CHEMY 2@5 247 66 RET C 216
CALL PMOVE 285 255 56 LD LA 111 CALL TL 205 139 66 LDBCNN 1 5 @
(3] 217 LD A (ML) 126 JP DIS 24 11
i Er o &b

102 YOUR COMPUTER, FEBRUARY 1983




e

' 64

66

YOUR COMPUTER & ACORNSSFT

Castle of Riddles

forthe BBC Microcomputer Model B

Your Computer in conjunction with Sutton, Surrey will win. We believe that this is the
Acornsoft announces an exciting competition best way to give everyone an equal chance. The
with prizes worth over £3,000. game will be available from dealers later on

he W during February.
i Sensational Prizes!!

The competition is based around ‘Castle of

Riddles,” a new adventure game for the BBC The first prize is a magnificent £700
Microcomputer ‘B’. The cassette-based game is hallmarked silver ring-shaped trophy mounted on
true to the adventure tradition with the additional a presentation plinth and inscribed ‘King of the
hazard of having to solve six riddles on the Ring’ together with £1,500 worth of Acorn
journey to rescue the ‘Ring of Power.’ The ‘Ring’ hardware and Acornsoft software. The winner
belongs to an old wizard who hires you, as the can choose from the complete range of Acorn
adventurer, to rescue it from a local warlock who products including computers, disc-drives,

has stolen it. printer teletext, software etc. There are also prizes

M LS F for the next two correct entrants. They will each
m Um M W receive £400 worth of Acorn/Acornsoft products
The game has a great deal of quirky of their own choice.

humour in it and you’ll be faced with lots of NGe : W W‘
fiendishly new problems. Qm@ |

The game will stretch your nerves to their All correct entries received before the
fullest extent, and your imagination will have to closing date of the competition March 31st, will
work overtime to cope. Initially the game will win a printed two-colour metal badge!! It will be
only be available by mail order. inscribed ‘I have conquered the Castle of

Acornsoft, through their distribution Riddles.’
house, Vector Marketing will hold all orders until ‘Castle of Riddles’ costs just £9.95 inc VAT
February 15th. On that date cassettes will be and is available from Department SBG17, Vector
despatched by post to all who have ordered them. Marketing Ltd, Denington Estate,

The first correct entry to reach the Editor of Your Wellingborough, Northamptonshire or telephone

Computer at Quadrant House, The Quadrant, your credit order on (0223) 316039.
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VIC-20 and PET INTERFACES
VIC-20 EXPANSION SYSTEM

* FOUR EXPANSION SLOTS

* TWO SLOTS WITH BLOCK SELECT FACILITY
ALLOWS USE OF STANDARD RAM
CARTRIDGES WITHOUT INTERNAL
MODIFICATION

* FULLY BUFFERED

* GOLD PLATED EDGE CONNECTORS

PRICE 39.95

CONTROL INTERFACE

FOR USE ON BOTH [# e owen:
VIC-20 AND PET. || imeomins
UNIT CONNECTS |

TO USER PORT, [B=o =t

ALL LEADS ' T
SUPPLIED ., .’ o,\c \. \.
\g " 4‘— ST :-WU!J

PRICE 39.95

* SIX RELAYS WITH RELAY ACTIVE LED'S

* RELAYS SINGLE POLE CHANGEOVER TYPE
RATED AT 1A 28V DC or 0.5A 50V DC

* TWO EXTERNAL TRIGGER MONITORS FOR
SENSING EXTERNAL SWITCHES ETC

* CAN BE USED ON OTHER COMPUTERS WITH
USER 1/0 FACILITY AND 5 VOLT SUPPLY

VIC-20 ANALOGUE INTERFACE

PRICE 39.95

I|
INCLUDES LEAD. . . . . . .

.._._f,”}.&”' e

ARAL L TN ACT l

* 2 CHANNEL
VOLTAGE
MONITORING:

0 to 30 VOLTS DC

- @

a0 0a

0 to 2 VOLTS MIN | /===
SENSITIVITY ' ‘ ——

* 2 EXTERNAL TRIGGERS FOR MONITORING
EXTERNAL SWITCHES, RELAYS, ETC

* 2 CHANNEL PADDLE FACILITY ALLOWING
USE OF UNIT AS PADDLES , X-Y
POSITIONING ETC.

ALL PRICES FULLY INCLUSIVE
PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY
CHEQUES/P.O. PAYABLE TO CLOYVALE LTD

=25 CLOYVALE LTD

s i UNIT 5 POLT 1 INDUSTRIAL ESTATE

S —

0983 854864 VENTNOR ISLE OF WIGHT PO38 1DX

0

/‘-

ATOMV

NEW!

‘All. ABTIIIN PAEKED M/CODE ARCADE GAMES

OMEGA MISSION

The Brel w Iy wve {1 popllar Arceds gere
vu.tiy Dhrvagh Uhe v Al thag thx
. . g
' & ¢
- -

PUCKMAN s

ALL 2K RAM |
PRICES INCLUDE P&P FAST 2 DAY UESPATCH'

micromania
14 LOWER HILL RD. EPSOM. SURREY.
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7 THE VERY BEST IN MACHINE CODE
CATK X f”

FOR THE ZXSPECTRUM & ZX81

..)\/5 /3[ 1S
' SPECTRUM 16K GULPMAN

defence, 9 grade:
Il.:triz anly go
ar Computing Weekly. We think you will agree. £

; R‘UM 48K MASTERFILE‘_ :

| SPECTRUM 16K S_PDE

sed 1t 10 develop the above. £5.98

| ZX8116-48K THE FASTONE s e prodecossor to

MASTERFILE and is in use all over the world now
to MASTERFILE. £12.00

| ZX8116KGULP 2 aimost iden

Specification s very similar

o spec to GULPMAN

All 1

CAMPBELL SYSTEMS
(Dept. YC)

15 ROUS ROAD
BUCKHURST HILL
ESSEX IG96BL
ENGLAND 01504-0589




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

A

MOD A little-used function which returhs
the remainder when its two arguments —
one in front and one behind — are
divided.

MODE A statement used to select from the
available screen formats available on
some computers.

MOVE A statement which is used on the
BBC Micro which moves the graphics
pointer to the position specified by the
argument. The same as Plot 4, argument,
argument.

N

N. Used in TRS-80 level 1 and Palo Alto
Tiny Basic as an abbreviation for NEW.

NE An alternative operator equivalent to <>
not equal to. However it also stands as an
abbreviation for NEW. The difference
can be judged by the context of the line
usmg it.

NEW A command or statement which
effectively destroys any resident Basic
program and returns to the command
mode. It often also clears the screen.

NEX An abbreviation for the NEXT
statement.

NEXT the statement used to return program
execution to the preceding FOR
statement and increment the counter. If
the counter is out of the preset limit the
execution continues with the line after
the NEX'T statement. An ANSI standard
word. Some compilers allow an implied
NEXT.

NORMAL The statement used on the
Apple II to cancel the flashing and
inverse video displays.

NOT A logical operator used as a negation in
an IF statement. For example:

IF X = 0 AND Y NOT 0 THEN END
which terminates the program when X =
0 if Y is not also 0. Different computers
handle the comparison of the arguments
in different ways. See Your Computer
August 1982, page 58 for an explanation
of logical processes.

NOTRACE A command or statement
which switches off the TRACE mode.
Usually used within a program only
during development.

NULL A statememt which controls the
number of null characters placed at the
end of a line.

0)

OLD A command which undoes the effect of
a previous NEW statement or command.

—

ON ERROR GO TO A statement which
allows a program to escape from a fatal
error by ignoring the error and branching
10 the specified line number, The BBC
Microcomputer equivalent is ON
ERROR statement which allows state-
ments other than the unconditional
GOTO branch to be executed.

ON . . . G. The Microsoft Level 1 and Palo
Alto Tiny Basic abbreviation for
ON ...GOTO.

ON...GOSUB A multiple branching
statement of the form:

ONXGOSUBA,B,C....
When encountered control is transferred
to the Xth subroutine after GOSUB.

ON . .. GOT The PDP-8E abbreviation
for ON ... GOTO.

ON. .. GOTO A multiple-branching state-
ment of the form:

ON XGOTOA,B,C....
When encountered, control is transferred
to the Xth line number after GOTO. An
ANSI standard statement.

OPEN IN A function which returns the
channel number of the file named, and
opens it for input or updating.

OPEN OUT A functuion which returns the
channel number of the file named and
opens it — or creates it — for output or
updating.

OPTION A standard ANSI word, but a
little-used statement which assigns a
value, usually 0 to 10 which becomes the
number of the lowest array element. It is
often followed by the word BASE.

OR A logical operator used in an [F
statement,

IFX = 00RY = 0 THEN END
terminates the run if either X or Y are 0.
Sce Your Compurer August, 1982, page
58, for an explanation of logical
processes.

OUT The statement used 1o send a byteto a
specified output port. Both byte value
and port number should be integers
between 0 and 256 — decimal.

P

P. A common abbreviation for PRINTT used
in TRS-80 level, Palo Alto Tiny Basic,
Atom and BBC Microcomputer Basic. It
1s equivalent to 2",

P.A. The TRS-80 — level 1| — abbreviation
for PRINT AT.

PAGE A pseudo-variable which controls the
starting address of the current text area
on the BBC Microcomputer. It is used to
enable multiple programs to be stored
simultaneously in RAM. It must always

—— W

e ——————

e

—i
BASIC picTioN

be equated to an integer multiple of 256.

PAUSE A statement used on ZX machines
to halt processing for a specific period
before continuing. It is the equivalent of
the more common WAIT, and can be
simulated with a dummy FOR-NEXT
loop.

PDL A special function used in Apple II
Basic to return the settings of paddles
used as games controllers.

PEEK A statement which is used on many
machines to return the value stored in a
specified memory address from Basic.

PI A function which when called returns the
decimal value of pi. It is usually set to
return 3.14159265.

PIN A function which reads the decimal
value of a byte of information available at
a specified part. See INP.

PLOT A statement used in Apple II Basic
1o control the colour graphics block in a
specified screen position. The same word
is used on other machines for example,
the BBC Microcomputer, to provide
more extensive control over graphics
features.

POINT A statement used on the TRS-80 to
test a specified graphics block to see if it
is switched on.

POKE The statement used on many
machines to place some desired decimal
value into a specified memory address. It
cannot be used to load ROM area
addresses but can alter memory contents
in reserved RAM areas.

POS A function which returns the current
horizontal position of the cursor on the
screen. The left-hand position is usually
numbered 0, not 1.

PR # An Apple Il command which diverts
output to the peripheral device indicated
by the value of the argument.

PRI The PDP-8E abbreviation for PRINT.

PRINT A standard ANSI word. It is usable
both as a command or a statement and
causes output to be printed on to the
screen.

PRINT # A statement or command which
writes the output on to a peripheral
device — often a cassette recorder —
indicated by the argument.

PRINT AT A statement or command which
causes output to appear at a specific
location on the screen as indicated by the
argument.

PRINT @ same as PRINT AT.

PRINT USING A statement which allows
output to appear in a specific format.
Different machines have different
available formats.
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The Cheapest Known
Rampacks In The World

16K RAMPACK
£19.75

64K RAMPACK
£44.75

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 VAT & P&Poruvery NORMALLY 14 DAYS

Send cheque/P.0. paysble to:

CHEETAH MARKETING LTD.
4, Old Park Road Enfield Middlesex

\

. PRESENTS SOFTWARE FROM THE SOUTH.
| DRAGON: TREK x
A fuli version of this ciassic game, for the Dragon; features
Faery Queen, hyperprobe, time travel, tractor beams and
A more! Includes a 16pp Flight manual. 1 Joystick required.
7/ £9.95
WIZARD WAR
The mighty mages of the Tri-suns strive for supremacy in a
fearsome battle of skill and strategy! Joysticks required
Comes complete with 16 page Spell-book.

bt

£7.95
VULCAN NOUGHTS AND CROSSES
Pit your wits against the Dragon or your friends in this three-
dimensional game of logic! Also features a zero player
option. £7.95
GAMES COMPENDIUM
A selection of games for all the family, including Blackjack,
Donkey Derby, Kingdom, Noughts & Crosses, Lunar
Lander and Hunt the Wumpus! £7.95
BBC MODEL B:
DRAGON RIDER
Can you destroy the enemies from the sky before your fie 5.(,'?

steed runs out of puff £7.95
TANKS!
Variable wind and terrain make this exciting two-player €37
game a challenge for everyone £7.95

All games guaranteed. V.A.T. included in all prices
Add £0.50p for p&p.

Send chegue of P.O. payable 1o
SALAMANDER SOFTWARE.

27 Ditchling Rise, E. Sussex. BN1 4QL.
Tel: 0273 771942

Discount for bulk orders and retail
send SAE for catalogue.

Programmers wanted —
Good Royalties Paid)

*Special Offer
L -

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 £1 and an A4
size SAE for a sample copy.

Wirite to:
LASERBUG, 10 Dawley Ride,
Colnbrook. Slough, Berks., SL3 0QH

Members in 14 Countries Workdwide

LED.hu. :N_QEL

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:, . o ot trgai o RAT0
CAN YOU GET YOUR COMPUTER TO OWE YOU
MONEY, NOT EASY, BUT IT CAN BE DONE
HANGMAN.................f4.00
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 APPROPRIATE BOX(S)
MAIL ORDER ONLY
NAME ..
ADDRESS |

e R T e Y e S R . PR
Made payable to:

LEON-NOEL
24 Dudgeon Drive, Littlemore Oxford
0X4 4QL

ALL PRICES INCLUDE PBP. UK ONLY
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V & H COMPUTER SERVICES
PRESENTS

SPECTRUM
SPECTACULAR

(50 PROGRAMS FOR THE SINCLAIR SPECTRUM)

N

And what programs! New games! Old games! Business
programs (like invoicing and sales ledger), word
processor, machine code routines, graphics . . .

All in SPECTRUM SPECTACULAR, the new book by
Roger Valentine. SPECTACULAR VALUE AT £4.95.

By the same author:
WHAT CAN | DO WITH 1K? (ZX81) — £4.95
WHAT CAN | DO WITH 16K? (ZX81) — £4.95

V & H COMPUTER SERVICES
TEL: STAINES 58041

Business users please note:
Our PAYROLL program is now available for:
ZX81, SPECTRUM, PET, BBC and KONTRON.

DRAGON PROGRAMS

THE BEST VALUE ON THE MARKET

COMMENTS ON “FAMILY PROGRAMS”
“Excellent’’ — MH of Bolton
“Very enjoyable, excellent quality’ — CG of Colchester

FAMILY PROGRAMS: 8 full length original games, utilities and
education programs to test your general knowledge, memory,
reactions, cunning, mental arithmetic, musical knowledge, dexterity
and more.......... £6.

FUN AND GAMES: 10 games for yound and old, single plavers and
parties. Includes Noughts, Brain, Gold, Snap, Anagrams, Donkey,
Dice, Artist, Musical and Circles.........£6

JANUARY SALE — £10 FOR BOTH CASSETTES!

182c KINGSTON ROAD, STAINES, MIDDX.

FULL COLOURS, SOUND AND GRAPHICS

Send cheque/P.O. to: SHARDS SOFTWARE,
10 Park Vale Court, Vine Way, Brentwood, Essex
CM14 4UR (or send SAE for details)

Please write for details or send £2.00 for comprehensive manual.

GENEROUS DEALER DISCOUNTS

NE“"* SPECTRUM ZX81
* SEVERN SOFTWARE

® GRAIL [16K & 48K SPECTRUM)
Exciting new graphic adventure. Whore in the 1000 rooms is the Holy Gradll
Gather armour and weapons to fight Dragons, Orcs, Wolves. Find Gold and
Precious Stones to buy strangth potions from a Trader. Stairways to sl 10 levels.
Where will the Warp take you 1o? If you lose, you can watch yourssif bleed to
death! Full M/ C sound effocts and Save Game facility £4.95 inc.
Also ZXB1— 16K verson £4.45inc

® MINES OF MORIA (48K SPECTRUM|
A challenging adventure set in the Mines of Morla. Collect as much treasure as
you can but if you can’t remember your route you may néver gét out! Full graphic
dsplay of each location, Save Game and Reset facilities. £5,.95inc
Also ZXB1 — 16K version £4.95 inc.

@ SNAPPER (18K —ZX81)
Fast M/C action, Avoid the Snappers and stay alive! Features on-screen scoring
and automatic restart £3.75inc.

® 1K ZX81 owners-send for our list of Fast M/C Games (s.0.0. please),

® STATISTICS (16K & 48K SPECTRUM)

Powerful Statistics Package. Menu-Driven. Features Means, Standsrd
Deviations, True Linear Regression, Pearsons Coefficiet of Corredation,
Extensive Data Editing routines. Full Graphic display of data and regression lines.
Saves named data files. Supports ZX Printer, £6.95inc.
Also ZX81 ~ 16K version £6.45 inc,

® THE M/C MANUAL
Easy 10 use (can be used by the absolute beginner). Fully detailed guide to Z80 Op
Codes and M/C Programming. Conveniant A4 format, Fully documentod tables
of codes, displscements and number convérsions. Easy to follow disgrams and
routines throughout.
designed 10 use Not just 1o read, £2.95inc.

® Send S.AE. for full st and prices for Spectrum and ZXB1 software
® Cheques/P.0Os to:

SEVERN SOFTWARE
5, SCHOOL CRESCENT, LYDNEY,
GLOS GL 15 5TA

*We Guarantee o replace at onca any cassette sold by us that fails to load on receipt.

H&H
I'I SOFTWARE H

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 daisywheels. 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. | was inpressed with it =
in general and would buy it myself." 2
Acorn User: “Remarkable value — a complete word processing 3
package for less than £30 . . . a useful and relatively inexpensive =
program.”’

ALPHABETA £28.50 including postage etc.
:’.I’%q?s;e send orders and cheques/PO/Transcash (No. 614 131
to:

H&H, Dept A, 53 Holloway, Runcorn, Cheshire.

Send 5.A.E. for a catslogue of our ather educational and games programs for the BBC
and Dragon Computers.

®
]
®
L
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THE SINGLE-LINE display on the Micro-
professor can make it difficult to keep track of
programs more than a couple of dozen bytes
long. The simple remedy is to work through
the program writing down the machine code
by hand for later checking and correction.
This process has its drawbacks — inaccuracy
and the amount of time involved, for exampfle
— but it works. My previous article concerned
serial and parallel ports for the transfer of data
between the Central Processor Unit — CPU
— and peripheral devices. This article
concentrates on the Z-80 PI/O — Parallel
Input/Output chip — and the connections and
software that will allow it to control a printer
using a Centronics interface. Although the
program is written for the Microprofessor, it
can be transported immediately to any other
Z-80 based machine. The only change is to
modify the addresses of the PI/O registers.

The Z-80 PI/O has four registers controlled
by the Port B/A Select — pin 6 — and
Control/Data Select — pin 5 — lines. On the
Microprofessor these lines are decoded as
follows:

Port

number Function
80 hex Data A
81 Data B
82 Control A
8 Control B

Your computer may not decode these lines
sequentially but you should be able to find out
which port number corresponds to which
function.

The pin connections for the Z-80 PI/O are
set out in figure 1. On the Microprofessor
computer the PIO data buses and control lines
are brought out to a standard 40-way
connector on the top left-hand side of the
printed-circuit board — PCB. The PCB is
numbered on the top side so that you can see
easily which pin connects to which line. The
lines brought out to the connector are set out
in figure 2. Note that in addition to the PIO
lines the Counter Timer Circuit — CTC con-
nections are also shown.

I made up a lead to fit the Microprofessor
PI/O connector by clamping a socket on to a
piece of 40-way ribbon cable abour 8in. long.
Unfortunately I could buy only a 50-way
socket and after fastening the two halves
together I cut the socket with a hacksaw to
remove the last 10 connectors. The SGS
socket held together without the locking
clamps at one end and has worked satis-
factorily. I left some cable free on one side of
the socket and trimmed the excess to about 3
or 4mm. with a pair of scissors. At the other
end I split the cable into its individual wires
with the scissors so that each wire was about
4in. long. Next I settled down to make the
appropriate connections between the Micro-
processor PI/O connector and a plug that
would fit my Centronics lead.

Making the correct links was hard work. A
short Basic program on another machine to
work through the connections telling me
which pin had to be soldered to which wire
would have been a good idea, but in the end I
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Figure 1.

PRINTING

used an ordinary ohmmeter or continuity
checker and a list of what had to be done.

After resoldering all the connections four
times and using an oscilloscope to check that
the strobe signal was actually present, it
worked. The list of connections you will need
is set out in figure 3. If you are working with a
machine other than the Microprofessor take
the connections directly from the PI/O column
to the Centronics column.

Note that these connections are a minimum
Centronics interface and do not take account
of other signals from the printer such as the
Slct or PE lines. More important, the Acknlg
line is not used to acknowledge receipt of each
byte of data as the Busy signal becomes high
during data entry and printing. The Busy
signal is a composite of four conditions in
which the printer is unable to receive more
data. It works satisfactorily with an Epson
MX-80F/T printer.

Figure 4 is a printout obuained from the
Microprofessor using the Centronics inter-
face. There are three subroutines — SR — in
the program, each of which may be used by
other programs. The SR starting at 1800 sets
up the PI/O to output a character to the
printer. It is time-consuming to set the control
registers for each byte, but any printer is so
slow by comparison with the computer that
the additional time is negligible.

Subroutine functions

After saving register A, the accumulator, by
Pushing it on the stack, the SR sets port A of
the PI/O to Output mode and then sets port B
to Input mode. The SR then reads an input
from port B and loops until bit 7 of port B is
zero — that is, it loops until the Busy signal
from the printer is low or inactive. When the
printer is ready to receive data the SR recovers
the contents of the accumulator from the stack
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On his odyssey through the control potential of Z-80
based micros, John Dawson reaches the parallel
input/output chip — and shows you how to use it to

drive a printer.

PII O Microprofessor

pin pin code

18 16 A RDY

15 15 PAO

14 14 PA1

13 13 PA2

12 12 PA3

10 10 PA4

9 9 PAS

8 8 PAB

7 7 PA7

1 11 GROUND

34 28 PB7

Figure 3.

1800 FS 3E OF DI 82 3E 4F DI 83
1810 80 C? 00 00 00 00 0O 00 00
I820 FS 1F 1F 1IF 1F CD 30 18 F1
1830 E& OF C6 30 FE 3A 38 02 Cé
1840 3JIE OD CD 00 18 3E CGA CD 00
1850 20 18 7D CD 20 18 3 20 CD
1860 20 18 3E 20 CD 00 18 23 10
IS70 00 18 746 FF Q0 FF &0 77 08
6200 0& 00 10 FE ZE 90 D3 O3 3E
0010 ES IF FE AS €4 C1 03 21 0O
0020 18 22 DC 1F 26 00 18 0A EZ
0030 18 34 22 D2 1IF 18 1D 71 ES
0040 1F 2A EO ]IF 3A E2 1IF 77 3E
50 EB 1IF 00 C9 21 9F 1F 22 DO
0050 ‘9F 07 C3 DO 0O FF 32 E7 1F
6070 02 IA E7 1F 22 E8 1F El1 22
008C 1F ED 73 DO IF 31 DO 1F FD
0090 D9 08 FS 08 ES DS CS FS ED
00A0 A4 00 3E 01 32 D2 IF 31 AF
00BO 07 2B CD Fé& 05 20 19 2B CD
00CO 07 Q0 00 11 &2 EO 19 38 07
00DO AF 32 E4 IF IA E2 1F 2A EO
00EQ0 1IF CD FE O35 CD CB 06 18 FS
0OFG CB Cé6 D& 10 FE 08 21 37 07
Figure 4.

Function

STROBE
DATA 1
DATA 2
DATA 3
DATA 4
DATA S
DATA 6
DATA 7
DATA 8
0 Volts
BUSY

DR
(a{n]
CD
Q7
18
a0
Fa
77
cCo
10
2R
2A
80
1F
SE
DE
ES
S7
1F
Fé&
DD
1F
FE
DA

81 17
OO0 00
>0 18
CD 00
16 Q0
18 €D
1D 20
Q0 FF
DI 02
CD Fé&
ES 22
EE 1F
DZ 02
AF 32
90 D3I
iF 22
DD ES
32 D3
2A DO
05 20
21 Bé&
77 DC
10" =8
BO O3

Centronics
pin

- = OO WN =

-

28
Q0
c2
18
Qs
Q0
D=
00
=1
05
ES
E3
SA
ES
03
DCc
D9
1F
1F
13
i1F
OR
24

DD

FB
Q0
00
ce
10

18
3E

FF
AF
28
iF
ce
E7
i1F
JE
iF
ES
3E
DD
DD
X
04
21

21

F1
Q0
QO
ale]
7C
7E
oD
21
iF
Q2
18
2
1F
DD
co
2A
DS
Qo
21

21

D3
Q0
00
GO
cD
CD
cD
EF:
TA
28
QE
E7
2A
21
DE
ES
cCS
E2
BS
AF
18 04
31 AF
ES6 1F
B& 1F

L

7

ATH THE

and sends it to the printer-by outputting the
data to port A. The SR then returns to the
calling program.

The second SR starts at 1820 and, with the
SR at 1830, splits a byte of data into two hexa-
decimal digits and prints the resulting values.
The top four bits of the byte are rotated to the
lower half and printed by the SR at 1830 after
being converted to an ASCII number. The
lower four bits are then processed in the same
way.

The final program starting at 1840 will print
a section of memory in the format shown in
figure 4. The program starts by printing a
carriage return character — 0D hex — and
then a line-feed character — 0OA hex — 1o
position the print head correctly. If your
printer automatically prints a line feed after
each carriage return you may wish to replace
the instructions — 3E 0A CD 00 1B — with no
operation — NOP instructions — 00 hex.

The start address is passed to the program in
register pair HL and the number of lines to be
printed in register E. On the Microprofessor
you can set these registers directly before
executing the program at 1840. On other
machines you may jump to the program with
the correct values set in HL and E and may
also change the Halt instruction — 76 — at the

end of the program to C9 — return from
subroutine.

Length of line

The length of the line to be printed is set by
loading register B with 10 hex at address 184B
and 184C. If your printer cannot print lines 54
characters long, it is best to alter 184C to a
suitable value.

Changing the location of the programs is
easy; simply a matter of altering the addresses
to which the absolute Call — CD — instruc-
tions refer.

PO

Do NONBEWN -

14

Figure 2.

NC

NC

P2 PIN FUNCTION
PIN NO SIGNAL PINNO SIGNAL

21

BRRBYBBLBRUESBBUBRRBN

PBO
PB1
PB2
PB3
PB4
PB5
PB6
PB7
NC
GND
CK/TRO
CK/TR1
CK/TR2
CK/TR3
2C/TO0
2C/TO1
ZC/TO2
P1O IEO
CTC IEl
NC
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WHY WAIT

When you could buy

better now — the advanced

Colour (Genie can be vours
for just £224 50 (inc.\?’

Colour Genie is the powerful new
piece of home computing magic
from Lowe Electronics, and it’s
available NOW from your local
stockist, or by mail order in less
than 3 weeks!

In no time at all you could be
connecting the Genie to a standard
colour TV. Its 16K RAM, 16K
BASIC ROM and full size
typewriter keyboard instantly
connecting you to a whole new
dimension of vivid colour, high
resolution graphics and fabulous
3 channel music synthesiser.

pre-recorded software

onto your Genie, or store your own
programs. Then, if you fancy a spot
of intergalactic travel, or a battle for
the planets Genie will lay on the
transport. When you get tired of the
kids beating you at Space Invaders
you can always turn their attention
to schoolwork. Colour Genie uses
the popular Z80 Central Processing
Unit, and is fully programmable in
level 11 BASIC,
the most popular
home computer
language in the

Rlnot nyes

YYEoLEiil

The whole family will be For the committed games player
enthralled by its possibilities. Add the next ‘must’ will probably
the EG2016 MATCHING be the EG2013 JOYSTICKS.
CASSETTE RECORDER for - They resturdy, accurate and,

instance, and right away
you can either load

with digital and manual
operation, are a step up

However the more
serious user might
prefer to invest his
money first

on the addition of

an EG2011 16K

RAM CARD
which slots

in and effectively
doubles the
Random

Access Memory.

again from arcade controls.

AT)

Or perhaps the
EG2014 LIGHT PEN,
which plugs straight
into the side of the
Genie. Both are extremely
effective ways to enhance
the colour graphics
facility.

Finally, if you really
intend to put your
machine to work, at
home or in your business,
you'll need a printer like the
EG603 MICROPRINTER.

It's a quality dot matrix printer
with an impressive specification...
simple to operate, reliable and
extremely versatile. Should you
require it, the printer will accept
paper whether in roll or single sheet
form with one or even two copies
attached. Full 80 column width in
any of the 3 different typesizes

'~

availabie. H -

To connect this,
or any other compatible printer, you
also need the EG2012 PRINTER
INTERFACE CABLE.

So there you have it - a home
microcomputer system that
expands from a computer for the
creative mind right up to a realistic
business machine. We not only
deliver the best specification, but
we deliver the Colour Genie fast, so
why wait?
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NERARARD Ao ME ML
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K F t f th C l G = We have over 100 dealers throughout
the U.K. (including Northern Ireland).
ey eatures o € oiour €nie For advice on your nearest stockist
2 hatr : . ring us on 0629 4995. In cases of local
Full colour - eight vivid colours Graphics - 128 pre-de{med djfﬁ culty, we will supply direct AND
Massive RAM - 16K or 32K gr a_phlcs char acters plus 128 user- FAST. Just fill in the coupon below.
Professional typewriter keyboard definable graphics set - a total of * LOWE ELECTRONICS HAVE
High resolution - 160 X 96 pixels. 256 graphics set. NEVER YET FAILED TO
Bat. Bie displ 30 chatactacs ¢ 94 High speed CLOAD and CSAVE - DELIVER WITHIN 3 WEEKS!
| ey — 40 characters cassette interface runs at 1200 Some Microcomputer Companies,
; bmes . baud. Save 15K in 100 secs via our mentioning no names, are reputed to
& ASCII character set - with upper optional low-cost EG2016 cassette take more than three months to
and lower case characters : gc el ¥ deliver your computer. Buy direct
: from us, and we guarantee not to cash
your cheque until 7 days prior to the
B o despatch of your order (this is to
, satisfy cheque clearance
’ requirements). If, in the exzremely
1 unlikely event we, for the first time in our
i y company's history, cannot deli:gg witihin
3 weeks, we'll contact you immediately
= ALWAYS AT YO UR COMMAN D and offer to return your original cheque
uncashed.
U.K. Distributors i ot e e et < AR & e i Y |
B ) / 0 }."f \( ‘ Please send me following items: Tick Ienclose cheque/P.O.
you ] | [ ;:" \. \'\"\. |'. | '\ f | l [f)‘l ! | EG.2000 Colour Genie @ £224.50 _ or please debit my Credit Card No: |
& / | ‘ | | EG.2011 16K RAM Card @ £38.50
[~ \ ’J | I EG. 2012 Printer Interface Cable @ £39.50 Nama ' . = I
A/ | EG.2013Joysticks @£49.50 TG |
5 11 e EG. 2014 Light Pen @ £17.25 i TG
stic SR | EG. 2016 Cassette Recorder @ £28.75 o |
: , Matlock, | EG. 603 Printer @ £287.50 Postcode |
ft‘so %{&y}ﬁ%e (1)%1;]3 2&9‘35 I Securicor Delivery £5 (Any no. of items) |/ g e~ I
Telex 377482 Lowlec G. = S || -
| All prices include VAT. Total — 4l I
; YC.2.83
| B I I
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Push your Sinclair to the limit

ZX81/SPECTRUM

ZX INVASION FORCE
E\N (ZX81)
N Use your skill to fire thr0ugh
lhe energy band to destroy
the menacing alien ship —
/l £3.95
NE/ These exciting high-
speed classic games

incorporate hi-resolutiongraphics and
sound to bring you the best in arcade
action at only £4.95 each (16/48K)

SPEC INVADERS
SPEC GOBBLEMAN

SPEC FROG 5/ISHOWDOWN

W (16/48K)

NE Hop across the dangerous

/ road avoiding the lethal cars,
then lorries. Go back to the

wild west for a gunfight battie amongst
cacti and wagons. Features include
western music. £4.95

== NAMTIR RAIDERS (2X81)

NE High speed, quick action
£3.95

arcade game with four
Gobbleman also available for ZX81 at £3.95

Your eccentric father has
left you £10,000 in his will.
In order to claim your

separale groups of attackers.

THE ULTIMATE ADVENTURE FOR THE
SPECTRUM/ZX81 for only £9.95

N

UTILITIES

TOOLKIT
Nine powerful new functions for
your ZX81 (including re-number
lines (golo, gosub), program merge
string finding and replacement. £5.95
SPEC BUG
A 30in 1 machine code tool and disassembler
for your ZX Spectrum. £6.95
ZX BUG
A 30in 1 machine code tool and disassembler
for your ZX81. £6.95

Improve your machine

code programs with this

new 48K Spectrum
Assembler

Just! released by Artic, this new professional
Qualily assembler is also available for 16K
ZX81 and features: —

* Word-processor-like text editor. » High-
speed, versatile two-pass mnemonic
assembler with labels and detailed error-
trapping. Will assemble o 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
user-manual ONLY £9.95

ZX81& SPECTRUM

RULES AVAILABLE
FROM ARTIC

windfall you must solve twelve clues and gain access to a bank
account in which the money has actually been deposited. Be the
first to crack the puzzle and the prize is yours! Plus you will win
two tickets to the city of the secret KRAKIT™ vault location. The
prize money is increased weekly. A telephone number will be
supplied so you have the opportunity to find out just how much

you could win.

LT
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DON'T MISS YOUR CHANCE TO WIN A FORTUNE!
ALWAYS AHEAD WITH ZX81 / SPECTRUM SOFTWARE

Cheques & P.O. mace payable to Artic Computing Limited. Dealer enquines welcome
Piease state whelher your Order is for ZXB1 or Specttum, Send S A E (Bin

W HIH ARTIC COMPUTING LTD.

7= 1 )396 JAMES RECKITT AVENUE,
) HULL. N. HUMBERSIDE,

x 9in) for cataiogue _ VISA

DVENTyY RE

GAMES
o INCA CERSE
/—s—é—[—) {Agventure B) .
JusT RELER you Corhe across an
for a"\'RUM $nclem Inca 1$mpla.
r mission 1o
SPE‘C'BP o tor Z° egrer. colsle(v.z:'l1 the

treasure and escape
alive. But beware!
Includes a cassette save routine, £6.00

SHIP OF DOOM (agventure C)

You are unavoidably drawn to an alien cruiser
Can you reach the control room and free
yourself? Or will they get you first? Includes
acassette save routine, £7.00
ESPIONAGE ISLAND (aaventure )
While 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? £8.00

PLANET OF DEATH (acventute A) 16/48K

You find yourself stranded on an inhabited
alien planet. Can you reach your ship and
escape? £5.00

REDUCEDTO 7% FORTH
£29 95 Supplied on cassette
with edilor cassette
user manuals and keyboard overlay. ZX Forth
combines the simplicily of basic with the
speed of machine code

A
GREAT
CHESS :
GAME FOR
YOUR ZX81
OR SPECTRUM

*SPECTRUM
CHESS 48K
ZX CHESS!
Very popularmachine code program, with six
levels of play and an analysis option. Available
forZX81. £6.50
ZX CHESS I

A new improved version, with a faster response

time, seven levels of play, analysisoplionandin

addition a recommeanded move option. £9.95

| 2xKCHEess 7

Anincredibiegame A feall
in 1K'oroni;£29r\

z;fé} VﬁTE"E”EHESS

e and

"|",.[',\“_'- ! facelic
y Ny SUCCESS
a1 the Christmas offer

X Chess It and
) £9.95

VYVYYYYYYYYYYYYYYYYYY
SPECTRUM CHESS now only E9 45
= == omm

To: Artic Co’n:uhnqL d., 396 James Rechkilt Avenue
Hull N Humberside, HUSB OJA

Please supp'y

14

Cheque o to1al amount enclosed
Name

Acdress
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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''.

INTELLIVISION

B Our family has an Intellivision
TV game. The makers of the
game, Mattel, are bringing out a
keyboard which — when plugged
into the game — converts it into
a microcomputer. Do you think
it is worth buying this keyboard?
P Monks,

Gravesend, Kent.

THE KEYBOARD unit has only been
introduced in test markets in
America, for around $700, and the
indications are that it will not be
released in the States. This being so,
it is unlikely to come out in this
country, but the company may well
have other plans. Whenever you
think about upgrading a TV game
into a computer, you have to ask
what sort of computer you will end
up with. The chances are that you
will get a fairly slow, limited com-
puter, locked to the technology of
the time when the computer game
itself was built. Although I would
not say ““No, it is not worth it”" you
need to ask three things: how much
is the extra unit? Can I buy a
complete computer which is as good,
or better, for the price of the key-
board unit? Even if the keyboard is
cheaper than buying a computer,
how good a computer will I end up
with?

POKE SURPRISE

B While experimenting with
Poking on my ZX-81 I came
across a real surprise. In
response to random Poke, the
computer came back with the
report code 10. As the manual
doesn’t have this report code in
it, could you tell me what it
means?
Tim Steyning,
Shoreham, Sussex.

You HAVE probably accidentally
used the ZX-81's error-trapping
facility — RST — which allows the
computer o generate restart codes,
and return to command mode.

MOUSE RULES

B I wish to build a robot mouse

to enter competitions where the

mouse has to solve a maze. What

are the rules of such com-
petitions?

Marein Hamish,

Glasgow,

THERE ARE a number of rules for the
Euromouse Maze Contest, and these
are subject to change, depending on
the conditions set by the competition

organisers. In general though, the
rules include reference 1o the size of
the maze — 16 by 16 squares, based
on a 7in. matrix, the walls 6.5in.
apart,Qin. high, painted white with
red tops — and the target post —
lin. square, 8in. high. These
measurements are allowed to be
within five percent of the stated
measurements. Each mouse is
allowed a maximum of 15 minutes to
perform, and if the mouse succeeds
in finding its way from the start to
the maze centre, the time is noted, so
the handlers can — if they so wish —
set the mouse to make a second, and
subsequent run. The shortest time is
counted as the mouse’s time. The
mouse itsell’ may be no larger than
25cm. square. The mouse is allowed
to bulge above the top of the maze,
The Micromouse Maze contest was
first. held in the US by IEEE
Spectrum.

CRASH PROBLEM

B Using a 64K RAMpack con-
nected to my ZX-81, I am sur-
prised that the system crashes as
soon as Vars becomes greater
than 32768. There is no problem
in storing variables above this
point, but it seems that the
system is not able to hold
program lines on the screen
above 32K. Is it a bug in the
system, or is there a trick to
circumvent it? '
E Neve,

Brussels, Belgium,

I AM INFORMED that the computer
will work perfectly so long as the
display file does not over-run 32768.
One way of making sure this does
not happen, is to declare a giant
array, such as DIM A$(16000), then
delete it once the program length is
greater than 16K,

AT RANDOM

B Spurred on by Kathleen
Peel’s superb introduction to
machine code for the ZX-81, I
am attempting to learn how to
use machine language. I am
trying to write a game, but am
having difficulties as I cannot
find out how to select a random
number in machine code. Could
you help?
N Luff,
Cove, Farnborough.

ONE wAY of dping this is to initialise
a pointer to zero early on in your
program, and then, while waiting for
a key press or similar event,
increment the pointer as you go

through a waiting loop. You must
ensure that if the pointer reaches
8192 — the extent of the ZX-81
ROM — it is reset to zero. Then,
cvery time you need a random
number, simply fetch the location in
ROM pointed to, then increment the
pointer again. Two books which
may help you in your study of ZX-81
machine code are Machine Language
Made Simple from Melbourne
House, and Mastering Machine Code
on your ZX-81 from Interface.

PRIVACY

B I am a member of my school
computer club, and we have a
Vic-20 computer. I have a few
games and serious programs on
my tapes. | was wondering if you
could tell me how to add a
security code into my tapes so
that only I can run the program,
as some of the programs are
quite private.
7 A Isies,
Preston, Lancs.

THE SIMPLEST WAY to do this is 1o
select an address in RAM which is
not being used, then embed in your
program the line USR (X), where X
is the selected address. Before you
run the program, you must Poke —
in the direct mode — the address
with 96. If you do not do this, the
program will crash dramatically. In
effect, you will have a program
which no-one else can run.

SCROLL DOWN

M Do you know of a routine
which will scroll the ZX
Spectrum screen display down-
wards? Also, do you know of a
routine which will define
whether or not a character
position is occupied by a
character?
Martin Banks,
Bolton, Lancashire,

SCROLLING DOWNWARDS can be
achieved by this routine. Enter
anything you like for a $ — in line 20
— to see it in action:
5 REM Downward scroll

10 DIM a$ (704.)
20 INPUT a$
30 PRINT AT 0,0;a%
40 LET a8 =""+4a$(TO 672)
50 GO TO 30

The Screen$ routine does not pick
up on user-defined characters. I
suggest you use Attr instead, making
sure that the character you wish to
check on has been printed with local,
rather than universal, Ink colour.

VERIFICATION

B Does the BBC Micro support a
Verify command or equivalent?
Is it necessary? Can programs be
made self-starting when loaded
from tape such that all variables
are also loaded? The Chain com-
mand clears only the dynamic
variables but leaves the static
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variables — @% through to Z%
— unchanged. Why?

S Hartley,

Wakefield,

West Yorkshire.

THE BBC MICRO does not have a
Verify command which allows you
1o compare a program on tape with
that which is in the computer. How-
ever, there are two ways you can
check a program. One is by using
*Cat which will indicate a tape
error. The other way is to Save a
program, New the computer, then
load it. If it does not load, an Old
will restore the original program to
try it again. There is no simple way
to make a program self-starting with
variables intact. The variables @%
through to Z% are stored in a separate
area of memory — &400 1o &460 —
which is never cleared by the com-
puter. Different operating systems
load this area of memory with dif-
ferent values when the computer is
turned on. If the computer is not
switched off between programs, you
can use this area to access variables
from one program wheén Using a sub-
sequent program.

THE CHOICE

B I have decided on buying a

home micro. I have studied

various kinds and narrowed the

choice down to the Commodore

64 or BBC Model B, Can you
help?

Nadim Ahmed,

Walthamstor,

London.

BoTH MACHINES have their strong
points. While the BBC gives a
higher graphics resolution there are
not as many colours and no sprite
facility; BBC Basic is undoubtedly
the more powerful version bur is
harder to master. Only 8K RAM is
available on the BBC in high-res
mode as opposed 1o 24K on the 64.
It could also be said that the
promised introduction of Simons
Basic on the Commodore machine
may put it very slightly ahead of the
BBC, but obviously, the additional
cost must be considered. This list
could well be extended but the
question is really a matter of horses
for courses.

WAIT FOR IT

B Please could you tell me if the
forthcoming Microdrive for the
Spectrum will be able to operate
on the ZX-81? If not, could you
suggest some means of adapting
it or interfacing it with my

computer?
G Rathbone,
Lincoln.

ALTHOUGH THE Microdrive is not
designed to work on any computer
other than the Spectrum, it is most
probable that within weeks of the
Microdrive’s release, adaptors will
be on sale to run Microdrives from a
variety of computers, including the
ZX-81. Just keep wartching the Your
Computer advertisements.
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ZX SPECTRUNP . ZX81/80 ZX SPECTRUM PRINTERS ZX81/80 ZX SPECTRUM

KEYBO ‘2 SOPTWARE KEYBOARDS USER GROUPS SOFTWARE KEYBOARDS
PROGRAM i PROGRAM AIDS BOOKS HARDWARE PROGRAM AIDS
SOUND GEfy SOUND GENERATORS CONSOLES MONITORS SOUND GENERATORS
BUSINESS PROGRAMS GAMES MAGAZINES BUSINESS PROGRAMS
MEMORY EXTENSIONS JOYSTICKS COMPUTERS MEMORY EXTENSIONS

P

If youownaZX81 The facilities at the hall include Bar, Restaurant and lots
or SPECTRUM — orifyou're of seating!

thinking of buying for the first Make a note of it now, or write to Mike Johnston,
time — the ZX MICROFAIR 71 Park Lane, London N 1 7 OHG for advance tickets
is not to be missed! (Cheques etc made payable to
There's literally everything ZX MICROFAIR and please
for the beginner, amateur, encloseS.A.E)

/ enthusiast and professional At 80p for adults
" A fantastic range of products and 50p for kids
from both the established (under 14) it must
manufacturers and the newer ones! be a bargain!

There's a bring and buy sale and a complete show guide
available on the day
It's a good day out and the opportunity of leaming everything
there is to know about ZX Computers

DONTMISS THIS INCREDIBLE OFFER’

50 GAMES £9 9

ZiR 5P ZH tc

|H| FI J' l

soFTWAnE

ALSO AVAILABLE FOR VIC' _%M'S
50 PROGRAMS- GAMES EDUCATIONAL BUSINESS HOME " “‘ ‘,“‘ Q

2 W g R (, ” N '_pi‘ﬁ'
“'%\ ‘:;f-i-' W sl ﬁu 0-----’fgp--onegﬁf-()-n-“i-. gott® ;

VIC 20 [_] SPECTRUM [
commg soon games

CASCADES HOUSE PLEASE SEND ME
BARGAN'S LANE CHEQUE ENCLOSED, VALUE

l : ’ l : , ‘ a LLANDOGO NAME
ATAR' GWENT i ADDRESS

S.WALES

ATOM DRAGON 32 ~P54PA SU II | POSTCODE
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FINGERTIPS

Fingertips is our regular calculator column Program 1. Mr Weside’sprogwn;rfor the T1-59
covering calculator news, programming hints AG@ 76 LBL pea a7 @av
and examples of unusual applications. The aal 11 A g6l 43 RCL
column is written and compiled by calculator Baz 47 CMS BE2Z B3 83
enthusiast David Pringle who is glad to hear of ez B84 4 663 80 +
any of your ideas. Your Computer pays £6 for | aa4 42 STD ac4 43 RCL
each of your contributions published. | 885 ©1 o1 BES B4 B4
WE HAVE in recent issues looked at | unit—continued fraction as (5151 a1 1 HE6 63 X
some interesting programs which | . + _% a@ay 42 STID B&ev 43 RCL
S e AR - G5 @4 04 G683 B9 63
the ratio of two rationals. The most N L . aas 76 LBEL Be3 35 =
cmfi::ixl pr?gram that I ha;;c o A % | @ala 12 v ava 42 STD
R B K s Or, for short, any square rootof a | | @11 Al ] 87 1 68 @8
ekt o £ number may be wiiven i | | 313 44 GUM 672 43 RCL
original cleven minutes! Your RO Q. G, Q.. Q (% e ay a7
: : b a1z 0@ Ba
Comf-um is now going to offer a sper iy S a14 43 RCL 0y 4 42 STD
year's subscription to the author of A e ars 63 @3
the most accurate and cfficient Aenring v dird ¥ liie a15 aa  aa
o etV [ S
it gl efined mathematical series — aiv az 2
B e s s o o || HiB S o @78 42 STD
with a n approximation. He quite culator can calculate early. But, as a1a a1 1 ara 84 @4
rightly points out that with a er \I’hIK-CSIdQ also points out, these aza 95 ) a26 42 RCL
programmable calculator we can | Unit continued-fractions are oq]y one - . as1 a3 03
deal exactly with irrational numbers | ©fa general class of such fractions — | Bz1 42 STD - =
such as certain square roots and el ’R—-%'-; B2z ae @9 asz 67 EQ
conslan[!s, The hnwlivalit?n for :hi; Biveaar | | aza 43 RCL 0e3 12 B
m a theorem lrst prove byt aa ! ¥
ic'zl';;,csb;o-th'e 18th century Isrcnch It is with these generalised } az4 %1% ?-B 384 43 RCL
mnthcmnncmn_ L‘lgrapge. This says | continued fractions that we can azs 33 x 85 94 A4
that all positive rational numbers | cxpress constants such as m and e. 826 42 STD ass & EBQ
have square roots which can be | For each constant there are an b=t asy? L -
exprcs.scsi in terms of unu_conunucd infinite number of different ways (of azy 16 16
- fra;uor_ts with a finite set of | cqurse) of expressing as a continued azs &5 a3s o3 {
dcnomma';l??si’i 12...:m rrzl?'i: rt‘lh recursive ones which have 823 43 RCL i SasRCL
which repeat. The full interest in ime;esn:d mathematicians for a3a 62 @2 836 al el
this result may be scen if I define a feontinued on next page) @3 1 95 = ggé g? '1'
a3z 42 STD ‘ :
Program 3. Mr Jagota's FX-602p program. B33 as a5 ggi gg .3
. STEP @34 43 RCL Iy
F R e & ||| 835 61 61 @93 43REL
L;L.;.‘ g:am$ f-.Pmo» ?marﬂu.-menl-;om; 335 A36 a5 + 6o 95
LBL3 ob P5 l::%“?;:i\é"‘ -fnr:l?-;n Ar0a" Pause AC Mrdé azg 837 43 RCL -~
LEL4 gz'fqﬁ :%méﬁFxligT%T&?TE?)tea 885 838 8z a2 ass 99 INT
LBLS "I win® Pause GOTO7? 995
LB e M e L e o 1 @33 63 x e N AL sl
S LSRN e cores 648 43 RCL o
PS5 AC RANNKIO + 1.5 = INT o1t 241 ge @9
Ao fl&‘&g'iﬁéé;f;g”' HUHLT IHT MindS AC S@ Minf MROS %%: a4z 95 = 182 az @2
B e =, 2 || @43 42 STD 183 55 =
N ULT GSHes a6 S u LT 0uBPS Mee ins P~ oet ||| ©44 @6 66 164 43 RCL
’F;; ?§f3::anbln?' Fw:ea“ﬁro:: PO" MLT GSB P7 ggg | 645 43 RCL :gg gg 84
PS  You lost" Paue G3B P7 s ||| 846 85 @5 o
| 847 42 STD 167 39 INT
Total Stews Used = 301 Total Stews Left & 211 ' ! a4s a1 a1 1@8 e e
Memory C:c:nten?s | ggg gg Rg'é i?g ;g R%g
F Yarian i
6s Your stake | @31 42 STD e
> lotan Lok B as2 @2 a2 112 22 INY
Y al ca
o 2 113 67 EQ
5} Caloulators card 833 43 RCL 114 ™91 &
16 Your total 634 64 64 e
11 Stake multirlier ggg ES £ HE Bl 6
Frosram  Function esy 1@ 1@ de. i3 o=
P& Game restart @58 95 = 118 43 RCL
P1 Stick 853 42 STD Ao SRl
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(histing continued from previous page)

1286 42 5TD

121 @1 a1
122 65 ¥
123 43 RCL
124 @5 @as
125 99 PRT
126 95 =
127 42 STD
IRe: B3 B>
129 43 RCL
138 6z o2
121 o

RCL
a4
STD
a2
X
RCL
a5
STD

132
133
134
135
136
137
138
139

43
a4
42
az
&5
43
as
25

148 42

141 a4 @4

142 61 GTO

143 12 E
{continued from previous page)

centuries — the first noted recursive

expression was produced in 1380!

ned(1-1/3+1/5...F 1 =f2n)
21

Ntav.
A less unwieldy version from 1654
goes:
n= 4
I |
2+ 3
Y

Very recently, an IBM researcher
has shown how a general continued-
fraction may be reduced to the
equivalent unit continued-fraction.
This is exciting because the unit
fraction is unique for a given set of
general fraction. Mr Whiteside's
program — written for the TI-59 —
is able to convert the 1654 algorithm
above 10 the unique unit continued
fraction for pi. After keying in the
program, press A to run and the
output will be in the form.

3

15
1

B+1
141
2

Hence our calculator will derive m to
an arbitrary number of decimal
places — well beyond the inherent

accuracy of the machine!
Professor Ashworth of London is
concerned that we do not give away
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‘secret’ information. He has an
interesting idea which is applicable
if a calculator is being used for
income-tax calculations, home
accounts, or any other confidential

purpose the stores contain figures |

one would not wish 1o be known. It
is e¢asy to obrain superficial
confidentiality of data held in a
home computer by
password, although anyone with
access to the program tape or disc
can find the password because it has

| to be there to be checked.

There is no such way of protecting
data held in the stores of a
programmable calculator, although
the program uself can be protected
from being copied. Anyone with
access 10 a magnetic card on which
the darta is recorded can read it, and
in the case of a constant-memory
calculator the stores are openly
available.

A simple device will, however,
make the records meaningless to
other people. At the end of a series of
calculations a secret number — such
as a previously used telephone
number, bank account number, or
similarly easily-remembered set of
digits — is keyed into the display,
made negative, and by means of a
short sub-routine, accessed by a
user-defined label, this is summed
into all the stores. If the number is
numerically larger than their
contents it drives all of them into a
negative condition which gives no

| idea of their rrue content. When the

calculator is next used the same set
of digits, left positive this time, is
keyed in and added by the same sub-
routine to all the memories to restore
them to their correct values.

It will be obvious that a similar
ploy could be used equally well, and
with more safety than a passwoard
offers, to disguise the values stored
in the program of a small domestic
computer,

The next program from D
Darman, of Allington, enables
frustrated Casio algebraic notation
machine users (0 convert to reverse
Polish notation.

To use the program the keys are
given the following meanings:

P4 — Enter
P3 — Plus
P8 — Minus
P2 — Multiply
P7 — Divide
P1 — Pick

P6 — Roll

PO — Mod

P9 — display top of and, stack.

The keys P3 — plus, P8 — minus,
P2 — multiply, and P7 — divide —
are the same as the keys +, -, X +,
except that they operate on the top
two numbers ;jon the stack, for
example, to calculate 2+3 you
would enter 2, then enter P4 3, then
enter P4 + P3 and 5 would be
displayed and also put onto the
stack.

The mod function PO converts the
number second down on the stack to
the modulus of the number on the
top of the stack; for example: 9 enter
P4, 7 enter P4 mod PO results in 2

use of a |

FINGERTIPS

being displayed since 9 mode 7 = 2. |
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The function Pick — P1 — uses
the number on the top of the stack to
pick a number down the stack and
put it on the top of the stack. For
example: 11. Enter PO 22, enter PO
33, enter PO 2, enter PO. Pick Pl
results in 11 being put on top of the
stack since 11 is the third number
down; note that the original 11 is
still in the stack beneath 22.

Roll P6 is like pick Pl except that
when the number is copied to the
wop of the stack, the rest of the stack
is moved down to fill up the gap, for
cxample, 11; enter 22; enter 33;
enter 44; enter 3, enter Roll — P6 —
result in the stack changing thus:

If you wish 1o twist press EXE the
display then shows n:n:. You are
allowed to twist four times giving
you a total of five cards. If you wish
to stick at any one time you would
press P1. The calculator will then
check if you have a possible pontoon
or if you are bust.

If you have not, the calculator will
go ahead and have its own hand of
cards. If it beats you or equals you
without going bust, the calculator
wins and tells you so. It also tells you
if you have won. If you lose you lose
the amount of money bet.

After the hand of cards the
calculator checks if you have less

from 10 than 50 or more the 10,000 left. If
3 2 you have less than 50 the game is
44 44 over for you and the calculator tells
33 3 you so. If you have more than 10,000
2 n | left you have won and the calculator
n will tell you so.
Rotating the top three numbers on If your total is between 50 and
the stack. 10,000 you are dealt another hand of

Finally, a game for the FX-602p
written by Anil Jagota of Newcastle.

This program was originally
written for the Casio FX-602p
programmable calculator.

To play you press PO and your
total spending money to be dis-
played. You are allowed to bid
anything from 50p up to your total.
Press EXE to enter your bid. You
are then dealt a card displayed as n:,

cards and the game continues with a
new bet.

To reduce or enlarge the lowest
bet allowed go to the WRT mode
and STEP 23 on P6 and change the
50 of 50 MINF to whatever you
wish. To reduce or enlarge the end
of game total go to the WRT mode
and STEP 131 and change the |
EXP 3 which is 10,000 to whatever
you wish; EXP need not be used.

Prograr 2. Mr Darman’s program,

PB 11 Sters +1

GSB F2, MinF., 1/x%, ¥, GSB F9, =
Frac.

X MRF.- -1 GSB F"'"

F1 2 Sters +1

GSB P9, +/-, +, MRIF., =. Min F.
Ind, MEF. GSB F4

P2 S Sters +1

GSB P2, X, GSB P9, =, GSB P4
F2 5 Steps+l

GSE P2, +, GSB P9, =, GSB F4

F4 & Steps+]l

IND, Min 1F.x % 49,1, M+iF.x » 9
P& 25 Steps+l

GSB P2, GSB P4, GSE F1. 1. M - {F.
LELA, 1, M + F, IND, MRF., x 4 =30
1. M-r, x » <, IHMD; MINF, 1.
M+F. MR1F. x=F, GOTO9, GOTO&,
LEL2, GSL F3. GSE P4

"7 & Steps+l]

GSB P9, 'E'.n GSBP9, x » 4, =,

GSZ P4

FE 4 Steprs+]l

GSB FP2.+/-, GSB F4, GSB FP3

P2 7 Steps+i

MREIF. ®*=@, 1/%.1., M - 1F, IND. MR

Total 78 + 2 = 87 steps




20 BEST PROGRAMS

for the

ZX SPECTRUM £7.95

v . oodor the

H.EXPLANATORY TEXT

5T PROGRAMS
SPECTRUM

20 BEST PROGRAMS
* 20 original programs

Index file —

Duckshoot

Diary -

ZX81 HARDWARE

Mr HELPLINE — the man who answers your ZX queries in his
column in Sinclair User, the author of HINTS & TIPS FOR THE
ZX80 and HINTS & TIPS FOR THE ZX81 now presents his

FOR THE ZX SPECTRUM.
for you to load into your Spectrum.

* 20 interesting programs for you to enjoy and learn from.

* 20 great programs to teach you about fixed and variable length
records, binary searches, bubble sorts, floating point
arithmetic, graphic displays and much, much more . .

* 20 BEST PROGRAMS FOR THE ZX SPECTRUM.

Program Titles Include:
Machine code editor —

Write, modify, exend and load machine
code using this all-Basic machine code
editor. No need to use an Assembler
when you have this program.

Learn about fixed length records, save
numeric and string fields, add to, sort,
modify, delete and print your records.
Ideal as a computer based card index.
Learn how to manipulate the attribute
file and have fun at the same time.
Binary searches and variable record
lengths are explained with this useful and
interesting program.

PLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT,
REGRESSION, HISTOGRAM, LINE RENUMBER and many more.

NIGHT FLIGHT £5.95

- 16K MEMOPAK (expandabie) £29.90 Forthe 18K or 48K SPECTAUM
32K MEMOPAK (expandable) £49.90 3 3
64K MEMOPAK £79.00 | ° .
56K Ram pack £54.95 2 ' SR
HRG MEMOPAK HiRes Graphics  £59.80 s . 3
Z80 OP CODES £1.45 MEMOPAK Centronics printer . QLTS
A st lor tho Degenner and ¢ A 00 progiemmer interface . UG1
el emmeakealquyaglon o £8.90 | as1 26 “wor x —
machine code inMUCLIOAS v desimal and hevadesmal with
e mngomonics. Each Op C uccmctly explamed » Il
1';“ ":":C:tcl 50;9210 " :d:m::n-‘.:‘::::l.m‘n,em ndlv::: zxs1 CASSE ES “u: %
‘ac easy reference and durabidsty SPACEINTRUDERS (16K) £5.95 aPr
TATISTI 1 .
PROGRAMMERS Y T L R g =
LANGUAGE DICTIONARY (16K) £3.75
TOOLKIT Zxe1 LINE RENUMBER {16K) £4.96 | o\ o s e
RINUMBEN o] AL NAVAL BLOCKADE({16K) £6.95
A Yy Fly your own acratt from take off 10 landing via
" e : I. Earol navigational beacons, over mountains and using a fully
zxa1 BOOKS detailed dnz-cln:n lmmng:nn nstrument Bnding system
*You are tha Pilo1 of a light aircratt flying 8t might. * Yo
HINTS & TIPS for the ZX81 £3.95 must use your skll and :?usgmu.-m to fiy »,?o:r :«?crall 0
i . accurately over radio baacons andd then land safely on the
ed pifreea runway * Hazards are mountaing and cross winds
” wrhcn ki biv A8 o § and SAX rmameis SPECTRUM *Instruments: Artificial Horizon, Non Directonal Beacon,
VHF Omnidirectional Range, Instrument Landing System
PlLOT * zxs1 £5'95 ASSEMBLER/DISASSEMBLER E8.95 *Readouts: Gear, Flap, Air Speed, Distance teasuring
Qe R ® Two programs on one cassette Equipment, Vertical Speed, RPM and heading *Visual
‘ ® Comprehensive instructions display of runway on approach *5 Modes from Take off
o Great value for money 4 guxlul-t::;[:gcg P:?ob'?y landings *“WRITTEN BY A
QUANTITY PRODUCT COST
A : i
- ;‘.'::'zn- l-:u:v- ::.- o0a 3 i ..'j E TOTAL
ey o>l sl B MAKE CHEQUES/PO’s PAYABLE TO: HEWSON CONSULTANTS
e
* Automatic l;p'.lu;» ‘lh- NAME. ...
: machane plays el {block capitals pk'a;cl
Futi & '
" Ful soatruchon desousy ADDRESS .
* Contnudus SCONNQG
" Beatthebesiscoretodne = 7 4l 7 A 0000 L iiiii.ciiiaasbiessin p
® Supee geaphics when used My Access/ Barclaycard No. is
with Quich Sdva graphscs
boad
R N S e e oy G Pt TR
Post to HEWSON CONSULTANTS DEPT YC, 80A ST MARY'S STREE‘I’ WALLINGFORD, OXON OX10 0EL.
TEL (0451) 36307
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COMPUTERS-WEST WALES

BBC MICRO'S IN STOCK NOW

MODEL A—£299
MODEL B —£399
FEATURES INCLUDE:
* 73 KEY FULL TRAVEL KEYBOARD
* HIGH DEFINITION COLOUR GRAPHICS
* 3 VOICE MUSIC SYNTHESIS PLUS ‘NOISE".
* 10 USER DEFINABLE FUNCTION KEYS

PLUS MUCH, MUCH MORE

EXPANSION OPTIONS (MODEL B) INCLUDE:
* DISC » COLOUR MONITOR » PRINTERS
* SPEECH SYNTHESIS » PADDLES
* SECOND PROCESSOR
A/B UPGRADES (SAME DAY BY APPOINTMENT)
£106

WE ALSO STOCK THE ATOM AND ZX81 MICRO'S AND
A WIDE SELETION OF COMPUTER SOFTWARE& BOOKS

ALL PRICES INCLUDE VAT AT 15%
SECURICOR DELIVERY £10. POST £3

LB S RS SRR R RS R R R R R R R R R R R EE R R R EEES]

CARDIGAN ELECTRONICS

CHANCERY LANE (NEAR WOOLWORTHS)
CARDIGAN, DYFED
TEL: 0239-614483

HOURS MON/SAT 10 am TO 5§ pm CLOSED ALL DAY WEDNESDAY

BBC Micro SOFTWARE

FROM

| FERNLEAF |

MICROSYSTEMS |

WORD-EDITOR £12.50 (8+ p inc) model B

4 pages of text to write, delete, save, load, insert, draw tables, print atc
Package includes Manual. Ideal for almost all writing needs. Drives any printer
for frilled printing & special formatting by embedding ASCII codes in text, to
printer

HOME-FINANCE £12.50 (p+ p inc) model B

Another must for the BBC micro owner. Package manipulates 10 separate
accounts; handles direct debit, standing orders, financial forocasts plus printouts,
includes manual,

SKY-BIRD £9.00 (p + p inc) model B

Incredibie in fast real tme graphics, exciting sounds & multi coloured
graphics. Guide the flight of the sky-bird behind mountains, avoid the lazer hawk
but watch out for unknown dangers behind the hills. Employs skill and retumns
untold enjoyment for all,

SCREEN-DUMP £6.00 (p + p inc) models A+ B

Superfast machine code program. Auto adjusts to any mode of user’s screen
display and dumps screen in 3 selectable sizes with colour discrimination.
Includes instructions 10 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.

Orders to: FERNLEAF MICROSYSTEMS

SILVERGROVE INNHAMS WOOD
CROWBOROUGH, SUSSEX TN6 1TE
Tel: Brighton 565303

or Brighton 603191

Retail dealers
offered big
discounts

A 3‘?{;‘%7%5 %
T SN

The sole SINCLAIR agent for
the Arab World — now also
agent for JUPITER ACE and
APPLE!
We are interested in
software, publications, add-
ons etc.

Do not miss this opportunity —
send samples of all you have to:

AUTCORRM

P.O. Box 147, Jeddah,
Saudi Arabia, Tel: 6604212,
Telex 402 276 Autoram S.J.

o n;orkmg 10 develop an ARABIC computer — B3
anyono interested please contact us. 3
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STAR
SOCCER

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 Soflware dervices Lid.
I, Ivy Cottages, Long Road West, Dedham, Essex CO7 6EL

Allow 14 days for delivery




SOFTWARE FILE

Software File gives you the opportunity to have your programs,
ideas and discoveries published. We will accept contributions for
any home computer provided they are submitted to Your Computer
exclusively. Please double-check your programs and specify the
memory they require before sending them, preferably on cassette.
We pay between £6 and £36 for contributions published.

Snake

K Feary,
Wendover,
Buckinghamshire.

SNAKE IS FOR an expanded ZX-81, and was
inspired by a game which, when reviewed for
the BBC Micro, was said to be addictive. The
object is to move the snake around the screen
so that it can eat plus signs and make its body
as long as possible. Any key in the top row will
move the snake up. Any key in the bottom
row, except Shift, will move it down. Any key
on the right of the middle two rows moves it
right and any key on the left of the middle two
rows moves it left.

Using >,<,A or V the snake’s head points in
the direction of motion. As it moves more plus

signs and obstacles — black squares — appear
at random positions. If the head hits an
obstacle you must stop pressing the keyboard
before changing direction or destroying the
obstacle by pressing Shift. If the obstacle does
not disappear then you were not trying to
move the head into that square and will have
to press a key in the direction of the obstacle to
be destroyed.

Each obstacle eliminated shortens the snake
by one segment. The game ends when the
score is zero or when you try to move into a
square which has part of the snake’s body in
one of the four surrounding squares. Each
time it moves the characters making up the
body are inverted. This gives the illusion of
motion and locates the new address of the
snake’s tail.

The program contains some useful instruc-

tions, Exx swaps bc,de,hl for their alternate
registers and is shorter and faster than having
to Push and Pop all three pairs.

EX (sp),hl

swaps the two bytes at the top of the stack and
the contents of hl and saves having to “1d”
into a variable. It also demonstrates the use of
FD instructions.

These use the iy register which is loaded
with 4000h unless you alter it. The bytes after
FD are the same as if using hl, except when hl
is in brackets, then the third byte must be a
displacement measured from iy just like
relative jumps. The only exception is

jpliy)
which would be just FD E9. There are no FD
ED instructions nor
ex de,iy
otherwise any instruction using hl will work.

To load the program create Rem lines 1-10,
each 43 characters long. Then Poke 16511,230
and Poke 16512,1 to make one long line. Use
the often-published hexloader to enter the
code, add;

2 RAND USR 16653
and then save before running.

4882 disable list 76 76
SCOR 38 28 34 37
TOP E: 2R BE ee oo
Line 68 20 00 00
92 08 90 80
H 98 92 88 2D
I-8C 2E 16 38 28
ORE : 34 37 2R BE
00 00 00 20
48R4 ue, left FF DF 00 20
Test Str risht,down 00 02 60 20
48RC GAME AC A6 B2 AA
Game OVE 80 B4 BB AA
Over R B?
40BS #1 bit 0.(L.FRAMES) FD CB 34 46
ret z cs8
Test add a1 85
Rnd ret re E8
call #2 Rnd CDh C9 48
ret nz ce
ld ¢hl), 128 36 B0
call #2 Rnd CD CS 48
ret nz ce
Id <hl).21 36 15
ret co
48C9 #2 1d hl, (SEED) 2R 32 40
#3 |d de,(HSD LFRM) ED SB 33 40
Rnd add hl.de 19
1d (SEED>.hl 22 32 49
add a.h 84
and 31 E6 IF
ce 23 FE 17
Jr nc #3 30 F1
inc a 3C
a5 a 47
add a. 1l 85
and 31 E6 IF
d c.a 4F
call Print At CD FS @8
ld hl,(DF.CC> 2R BE 40
1d a.<h) 7E
ce 8 FE e8
ret c9
40EB #4 1d a. (SEGS) 3R 40 40
nes ED 44
Dlay ld b,a 47
#5 ld c. 16 eE 10
#6 dec o )1}
Jr nz #6 286 FD
dinz #5 18 F9
ret co
40F9 #7 1d b.4 26
rush hli ES
Find 1d hl.Test Str 21 R4 40
Sess #8 1d d.Chl) 56
inc hl 23
Id e.¢h) SE
inc hl 23
ex (sep).hl E3
ce (hl) BE
Jr z #9 28 83
ex (se),hl E3
dinz #8 18 F4

89 poe de D1
ret c9
418D 1d de,Toe Line 11 84 48
ld be.32 21 20 88
call Print Str CD 6B @B
1d a, 32 3E 20
1d h1l,<DF.CC> 2R BE 48
inc hl 23
push hl ES
1d ¢,23 BE 17
#18 1d b,a 47
#11 d <hl),8 36 88
inc hl 23
dinz #11 10 FB
inc hl 23
dec ¢ eD
Jr nz W18 20 F6
1d b,a 47
#12 1d ¢hl),a 7
inc hl 23
dinz #12 18 FC
roe hl E1l
1d be.3.6 91 86 @3
1d ¢SEGS).b FD 70 48
1d <TRIL),hl ;2 3E 48
#13 1d (hl.e 1
inc hl
dinz #13 18 FC
ld (DF.S52>.b FD 78 22

ld ¢HERD),h1 22 3C 4@

ld <hl).18 36 12
ld (MY).18 FD 36 42 12
ld c.29 @E 1D

call Print At CD FS o8
ld ¢.(HI-SCORE) FD 4E 7B
call Print No.
#14 cali #15 Plas
Jr #14 18 FB
4158 #15 call #1 Test RND CD BS 4@
#16 call ¥4 Dlay CD EB 48

Play #17 call Kscan CD BB 62
1d a1 7D
inc 1 2C
Jr z #M17 28 F9
rlca 87
ce 253 FE FD
Jr nc #18 30 10
oo 247 FE F?
Jr nc #19 30 14
cp 223 FE DF
Jr nc #20 30 18
#18 ld be,38,59 @1 3B 26
1d de,33 11 21 @@
Jr #21 18 @E
#19 1d bo.18.19 81 13 12
1d de,-1 11 FF FF
Jr #21 18 @6
#2080 1d bo,59.38 81 26 3B
ld de,-33 11 DF FF
121 1d a. <MV 3R 42 48
oe b B8
Jr z #16 28 CS
1d h1.<TRIL> 2R 3E 48
1d b, <hl) 46

ld hl,(HERD> 2R 3C 48
ld <hl),o 71
add hl,de 19
d a.(hl) 7E
cp 118 FE 76
Jr z #16 28 B?7
ce 128 FE 80
Jr nz #24 20 1E
exx D9
#22 call Kscan CD BB @2
inc 1 2C
Jr nz #22 28 FR
#23 call Kscan CD BB @2
inc h 24
Jr z #23 28 FA
nc h 24
Jr nz #17 20 R6
exx jic]
ld &.8 3E e8
ld <hl),a
dec (SEGS) FD 35 48
Jr z #38 57
call #27 CD FB 41
Jr #26 18 29
#24 push hl ES
d a.b 78
exx iz
poe hl El
call #6 Find Sew CD F9 48
d a.b 78
exx 15 ]
and a A7
Jr nz #31 208 4D
id a,<hl) 7E
ce 8 FE €8
Jr z #25 28 04
ce 21 FE 15
Jr nz #16 20 B9
#25 1d (MW).c FD 71 42
ld <hl).o 71
id C(HEAD).hl 22 3C 48
ld <hld.b 7e
cp 21 FE 15
Jr nz #27 20 12
inc (SEGS) FD 34 48
call #28 Chne Sew CD FF 41
41EF #26 \d bc.0.7 81 67 68
call Print At CD FS @8
id ¢, (SEGS) FD 4E 48
Je Print No. C3 98 oA
41FB #27 ld hl.<TRIL) 2R 3E 40
ld <hl).a r(4
41FF #28 1d hl. (HERD) 2R 3C 48
ld a:b 78
Chne xor 128 EE 80
Seus 1d c.a 4F
Id ab 78
exx s
ld b, (SEGS) FD 46 40
#29 exx 1]
call #6 Find Sews CD F9 40
(continued on next page)
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(continued from previous page)
d ¢hl,e 71
exx D9
dinz #29 10 F8.

exx
Id <TRIL>,h1
ret

#32 1d h1.C(TRILD

ld (hD),a 7

call #26 CD EF 41
#31 1d ¢, (SEGS) FD 4E 40

1d a,(HI-SCORE> 3A 7B 4@

ce © B9

Jr nc #32 30 oF

1d (HI -SCORE),c FD 71 7B

1d b.@ 86 90

rush bo cs

ld ¢c.29 ﬁ 'B

call Print At CD FS es

ror be
call Print No.

Not centipede

Andrew Weekes,

Truro, SrPECTsRUM
Cornwall. hetistitataitiiirivinidnisal |

THIS PROGRAM is an entertaining gamc
written for the ZX Spectrum. It is not a
version of the popular game of the same name,

but it is a completely new game involving
manoeuvering a hungry centipede along a
tunnel without touching the walls, while
~gating as many grubs as possible.

The characters used are defined on to the
keys Q and P.
Lines Function

1-40  The introduction

C1
CD 98 @A
#32 1d bc.0.10 21 9A 80
call Print At CD FS @8
1d ¢.,9 8E 09
ld de.Game Over 11 AC 40
call Print Str CD 6B @B
#33 call Kscan CD BB @2
inc 1 2C
Jr nz #33 20 FA
rst 8,§% CF @D
41-48 Defining the graphic characters
70-100 Setting up the screen and variables
110-150 Drawing the tunnel and centipede
155-210 Movement of the display
220-280 Display for losing the game and

scoring
The Poke statement —
Scrolling the screen.

Poke 23692,255 is for

i FOR x=@ TGO =20 GO TO 220
19 PRINT AT 20.0; CENT IPEDE C 131 IF SCREENS (16.p)="." THEN
ENTIPEDE CENTIPEDE" G0 TO 220
11 POKE =2369z,255: FRINT AT 21 132 IF scnesng 115,P3<>“ " THEN
;31- LET 9 +1 p . '4
15 NEXT X 135S L s==+1
16 CLS ,14© PRINT ; BRIGHT 8;RAT 1S.p.:"0
20 PRINT : PRINT * © Andrew W
eekes 16.11.82 15@ POKE 23692,255: PRINT AT 21
21 PRINT : PRINT " INPUT HARD .31;
NESS LEVEL (2-10)" 155 RANDOMIZE : RANDOMIZE
22 INPUT h 160 LET m=INT (RND#%h) -({h/2)
23 IF h>12 THEN GD TO 22 161 IF mn=0 THEN GO TODO 160
25 PRINT : PRINT : PRINT 162 LET m=B+RND:2
32 PRINT ¢ PRESS ANY KEY T 170 IF a>=80 THEN LET a=a+m
QO START™: PRINT : PRINT 175 IF b<(=30 THEN LET b=bi+p
S PRINT *“ GOBBLE THE GRUBS 180 IF a«<=8 THEN LET a=3a+AB5 i(®m
*%’“: PRINT : PRINT LWITHOU ): LET b=b+RBS (3:)
T HITTING THE UALLS": PRINT : PR 185 IF b>=29 THEN LET b=b-ABS I
TNTF: LE -2 RIGHT m): LET a=a-ABS (m)
- 199 PRINT AT i1S.p.; "
49 PRUSE @ 200 LET p=p-(INKEY$="Z") + (INKEY
41 FOR X=@ TO 7: READ d $="m")
42 FPOKE USR “p"+x.,d 2190 GO TO 120
43 NEXT x 220 PRINT ; QUER @] s AR
44 DRTA BIN @8fi1l1l1ige,.BIN 12111 PRINT AT AS,p; DUEﬁ *“: PAUS
191 ,BIN 21100110 .BIN 16190101 .BT E @: BEEP . At BEEP @.2,-30:
N 91122119 .8IN 1810@2 ©1,8IN D111 BEEP ©2.1,50: BEEP @.3,0: BEEP @
1119.8IN 281111 S, -4
45 FOR X=0 TO 7: RERSD d 232 CLS . FOR p=22 TO S
486 POKE USSR “qQ“+x.d 2490 PRINT "YOU SNUBBED YOUR NOS
47 NEXT X E ON THE TUNNEL We
48 DATA BIN 00211000 .BIN 201131 LL"
102 ,.8BIN 12211021 ,BIN £1112112,8BX 250 NEXT p
N 20111109,BIN 11111111.BIN @811 251 PRAUSE 100 :
11@@ BIN 1i@11@11 2685 CLS : PRINT : PRINT ° Yo
OUER 21 U SCORED " INT (5,10);" POINTS
sa LET m=0@ 256 PRINT : PRINT You ATE
78 LET £=RA: LET g9=@ “:@;" GRUBS" .
SO BORDER 4: PAPER S: INK 21 257 PRINT : PRINT * THRT 'S
98 LET p=1S ;INT ((5/10)+493;:;" IN TOTAL"
120 LET a=10: LET b=20 258 PRINT : PRINT
11@ CLS ¢ 260 PRINT DO YOU WANT TO PLA
128 PRINT AT 20,a3;".",;RAT 20,b,;" ¥ AGAIN 7% 4
By 270 PRUSE ©: LET a$=INKEYS: IF
125 IF RND>@.9 THEN PRINT AT 2@ as$:i>"y" THEN STOF
a3+ ilb=-3) /2); 280 RuN
13@ IF SCREEN$ (1S,pl)="." THEN

Fourrouﬂnes
David Graham,

....... Tiseees

Richmond,

Surrey.

THIS PROGRAM runs on an unexpanded
Vic-20. It will not work on an 8K or 16K
expanded Vic as the memory-mapped screen
changes location. The program is comprised
of four machine-code routines. The character
set runs through all 255 characters in the Vic
memory, with very fast alternating borders
and sound. A text window is left in the middle
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of the screen so that any Basic print statement
can be displayed — line 240.

Screen Clear 1 clears the screen or prints
any character over the screen. The subroutine

1 to make it operate in reverse. Character Set 2
prints the whole character set on the screen
instantly. Border L is a simple program that
runs through the border colour combination
for a white screen. This is done so fast in
machine-code that very thin lines of colour are
seen around the border.

Lines 30 to 210 Poke the decimal code into

at line 300 changes eight bytes in Screen Clear .

memory. Lines 220 to 310 are a small demon-
stration of the machine code just entered.
Notice in line 230 the character in strings
represents the F1 key pressed once. The
character-set routine can be set to run at
varying speeds, the slowest speed takes two
minutes 48 seconds and the fastest about 1.8
seconds. To change the speed, Poke 868, X —
where X is between 1 and 255. The sound of
this routine can also be turned off or lowered
by Poke 831,X where X is between 0 and 15.

For the Screen Clear 1 routine the character
printed can be altered by Poke 915, X where X




is between 0 and 255 in the Vic Poke tables.
The speed at which Screen Clear 1 runs can be
altered by Poke 940, X where X is between |
and 255.

The start and finishing addresses are given
in Rem statements, between the data for the
routines. If you want to alter something per-
manently, change the data in the data
statements. _

This is quite easy. For instance, if you
wanted to change 831 in the character set
routine, simply count from 828 along to 831 in
the data statement — the number should be 15,
— and change it to what you want.

If you want to alter something temporarily,
Poke it in as a direct statement, then Run the
line number in which the routine is called,
avoiding Running the whole program. The
whole program takes up 1,218 bytes and
although the machine code is simple, the
program produces some spectacular displays.
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60 DATA169.0,162.15,142,14,144,162,0,160,0,153,0,30,153,8,31

70 DATR288,192,242,208,24%5,201,255,240,60,32,94,3,232,138,76,69,3,72,138,72, 152,
72,168

80 DATA1D

90 DATAR148,232,3,160,47,162,215,142,10,144, 142,12, 144,232,224,241,208,245, 140,15
144,136

10@ DATR152,40,208,235,206,232,3,208,228,162,0, 142,10, 144, 142, 12, 144, 124, 168, 104
»170, 104

112 DATR9E

120 REM SCREEN CLERR1

130 REM (914~937)

148 DATA169,32,160,0,162,241,153,0,30,157,8,31,32, 168, 3,200,202, 192, 242,208,241,
96,72.,138

15@ DATA72.162,1,142,252,3,162,253,202,208,2%3,206,252,3,208,248, 184,170, 104,96
160 REM CHARACTER SET2

178 REM (938-971)

1680 DATAR160.,0,169,0. 153,242,309, 200, 152, 192,255, 208, 247. 96

190 REM BORDER 1

200 REM (972-992)

Forth draw

Simon Cross,
lpswich,
Suffolk.

DRAWING PICTURES on the television screen
may not be new but this program is written in
Forth to run on the Jupiter Ace so it has a
different structure to Basic drawing programs.
The program enables straight and diagonal
lines to be drawn and rubbed out on the
screen.

Load the program from the cassette by
entering

“load drawer"’
The program may then be run by entering
“drawer"
The keys around the G key control the
flashing cursor as shown below.

R T Y
F G H
Vv B N

If T, H, B and F are North, East, South and
West respectively, then R, Y, N and V are
NW, NE, SE and SW. The cursor may be
switched between drawing and rubbing out
modes by pressing O.

This program uses the plot function on the
Ace. This function requires three numbers on
the stack, the X co-ordinate, the Y co-ordinate
and the Plotting mode. The other words in the

2;% DATR162.,255,142,247,3,162,31, 142,13, 144,202, 224.,24,208, 248, 206,247, 3, 208, 241

220 PRINT" OODINOORONN PRESS F1"

230 SYS972:CETR$: IFA$CO"W" THEN23D

242 PRINT"DOOUMIOOODONGS- VC28 CHARACTER SET =" :8y5828

258 FORT=@T0S508:NEXTT

260 PRINT"1":POKE36879,8:POKES1Y, 64 8YS914: C0SUB300 : POKES1S, 32:SYS914

270 POKE913, 64 :POKES40, 10:SYS914: GOSUB390 : POKES1S, 32:SYS914

260 PRINT"J- THE CHRRACTER SET -":FORP=@T0400:NEXTP:SYS958

292 FORP=@T0400:NEXTP :GOTO260

300 POKE916,160:POKE917,241:POKES18, 162 POKES19, B: POKES29, 136 : POKES30, 232 POKES3
1,224

310 POKE932,242:RETURN

program test to see if any of the keys specified THEN ;

have been pressed and alter the values of X, Y, | : RIGHT INKEY 104 = X @ 63< AND IF X+
and Colour appropriately. One interesting | THEN

aspect is the method of testing to see if a key | ° LTE:EJ‘YKEY 102 = X @ 0> AND IF X-

has been pressed and then leaving the result as
a flag on the stack. The position of the cursor
is then tested to see if movement in the desired
direction will take it off the edge of the screen;
this result is also saved on the stack. The flags
on the stack are then tested using the And
function and, if true, then the X and Y co-
ordinates are changed accordingly.

: DIAGT INKEY 114 = X @ 0> Y @ 45 < AND
AND IF X- Y+ THEN ;

: DIAG2 INKEY 118 = X @ 0> Y @ 0> AND
AND IF X- Y- THEN ;

: DIAG3 INKEY 121 = X @ 6< Y @ 45 < AND
AND IF X+ Y+ THEN ;

: DIAGY INKEY 110 = X @ 63< Y @ 0> AND
AND IF X+ Y- THEN ;

: CHANGE COLOUR @ IF 0 COLOUR ! ELSE

0 VARIABLE X 1 COLOUR ! THEN ;
0 VARIABLE Y : COLOUR? INKEY 48 = IF CHANGE 50 200
0 VARIABLE COLOUR BEEP THEN ;
X+ X@1+ X1 : INPUT? COLOUR? UP DOWN RIGHT LEFT
(X-X@1- X! DIAG1 DIAG2 DIAG3 DIAG4 ;
Y+ Y@ 1+ Y : ZERO CLS 21 Y 131 X 1 0 COLOUR ! ;
Y-Y@1-Y!; : DRAW X @ Y @ COLOUR @ PLOT ;
: UP INKEY 116 = Y @ 45< AND IF Y + : FLASH CHANGE 250 0 DO LOOP ;

THEN ; : DRAWER ZERO BEGIN INPUT? DRAW

: DOWN INKEY 98 = Y @ 0> AND IF Y- FLASH DRAW FLASH 0 UNTIL ;

Bat stop

PJOhnson’ 3 sassashatspiessd
Blythe Bridge, : %
Stoke-on-Trent. e it

HERE 1S MY version of Breakout for the
Dragon 32. The program enables you to
choose whichever keys you want for the bat
movement. However, because of the way the
Inkey$ function works, once you have pushed
the key for right, the bat will move right until
you press another key to stop it. The same is
true of the left. At first this is difficult to do,
but you will improve with practice. Suggested
values for the first run are a ball speed of 30
and a bat size of 7. The lower the number you
input for speed, the faster the ball will move.
The program will work on a colour or black-
and-white set.

10 " s BREAKOUT %3

20 *32<C>1982 BY P.JOHNSON:E

30 CLEAR 5000

40 H=500:RW=2:N$="THE COMPUTER"

S0 GOTO 1110

&0 S=0

70 CLS 1

B0 AS="":Be="";Cl="";Dg=""

90 FORA=1024 TO 10S5S:POKE A,40:POKE A+448,172:NEXTA
100 FORA=0 TO 30:A$=AS+CHRE(174):Bs=08+CHRS$(190) : Ce=CH+CHRS (254) ;: Ds=Ds+CHRS (222)
tNEXTA

110 ?332.A%

120 SOUND 40,1

130 ?7364,B%

140 SOUND &0,1

150 7996,Cs

160 SDUND &0,1

170 FOR A=1 TO RW: 7396+ (AX32) ,De:SOUND B89, 1:NEXTA

180 PLe="";SCe="":FORC=1 TD SZ:PL%=PLS8+CHRS$(131):SCe=SCa+" ":NEXT C

190 FORA=10546 TO 1440 STEP 32:POKE A, 138:POKE A+31,1331NEXTA

200 POKE 1024,120:POKE 1055, 128:POKE 1472, 128:POKE 1503, 128:POKE 1440, 128:POKE 1
471,128

210 BL=1290+RND(10)
220 PL=427

230 V==X

240 POKE BL,79

250 POKEBL, 143 {continued on next page)
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{continued from previous page) 720 SOUND 89,1

260 73PL,PL#%; ;ig :uf-sma -

270 IF BL>1408 AND (V=31 OR V=33) THEN BL=BL+32:G0TO 290 280 CLES

280 BL=BL+V

290 IF PEEK(BL)<>143 THEN 430 ;‘;g g;; Q;Fﬂﬂ“-l TO 321 A8=A+CHRS (159) INEXTA

300 794HO, "1ISCORE="; 51 " K0} 780 73448 :u-

;':.’g m-g‘.’ﬂ?’mslﬁ!f c TIO PQT2,EEERERNRERER R NN R AR R AR AR

e e B00 ?964,"% YOU HAVE GOT THE HIGH SCORE #*

340 IF Te="" THEN Ts=Ps BIO 7096, "SRRRERENRERRR RN RO AR RN RN

350 Pe=Ts B20 73140, "PLEASE TYPE THE NAME YOU WISH TO"
& > NOWN PRE ; e

360 IF TH<ORIS AND Te<OLIe THEN 250 gig .,gggg-.,‘ig.,",m ‘,’1’. 1'5"522,1[‘ sl

R . "KEY. ‘12 5
333 l:";-;‘gn S S 050 INPUTNS:IF LEN(NS) 312 THEN NS=LEFTS(N$.12)
390 IF Te=Li$ THEN PL-P'L-:' B&0 79384,"15 THIS CORRECT(Y/N) 2"
o 870 INPUT Y$

400 IF PL<417 THEN PL=417 060 1 PN THEN. 750

410 IF PLOA47-8I THEN PL=447-8B2 890 IF Y$<>"Y™ THEN SOUND 1,1:G60TO 840

420 GOTO 2%0 -2 900 CLSE

430 A=PEEK(BL)1IF A<>172 THEN SOUND 1 ELSE SOUND 10,1 ot -

S50 APPRRKII ) 111 ASoLT2 DT s 3;3 ﬁ;; n;f?:_a‘gnerg‘:zms.mocmu\91nncxm

450 IF A=140 THEN RW=RW+1:PLAY"T255V10DEFGABCCBAGFED" : GOTO 70 e 2 BREA F »

460 IF A=133 THEN 550 e R R ey LR PR REDONINES

470 IF A=138 THEN %30 NG UASINIE B . 5| YRS T ) IR es %

-~
:gg :: ::!-:;s"::ub;go 960 Po={16+LEN(STRS (H) ) )
'llHl'-r BALLSS P70 L=LEFTS(AS, (I2-FP) /21 +"00HIBH SCORE "+STRS{(M)+" kg*

=
S10 IF VeZI1 THEN Ve-33:G0TO 280 S R ches

520 IF V=33 THEN Ve-31:60TO 280 .

530 IF V=31 THEN V=33:60T0 280 ‘ 1o16 E;:‘.‘;EF::‘“"“:*”:" BIHELD BY "eN$+* 28~
540 IF V=-33 THEN Va-31:G60T0 280 1020 29268 S oo maan 5
S50 IF V=33 THEN V=31:00T0 280 oy R R R S TN I A S e e

1030 79352, “THE LAST SCORE WAS*:S
F Ve THEN V== T0 2
:‘.;'.’g Eus-canssls-’f V==33:007T0 280 1040 72414, "PRESS 9" FOR NEXT GAME"
580 IF A=174 THEN S=8+100 1030 72480, * (PRESS "C’' TO ALTER CONTROLS)":
890 IF A=190 THEN S=Ge75 1060 Td=INKEYS
800 IF A=254 THEN S=§+50 s (PN 1210
810 IF A=222 THEN S=S+20% (RW-1) s TIMN. 1080
P e d e el Al 1090 PLAY" 1255V 1 0ABABABABABABABABABABABABABAAT 645~
&30 IF V==31 THEN V33 e qu 2 .
440 POKE BL,143 o
A ] 1120 7333, "KEY FOR RIGHT":: INPUTRIS
460 BL=BL+RND(3)=2 1130 7997."KEY FOR LEFT"g: INPUTLIS
670 1F PEEK(BL)=133 OR PEEK(BL)=138 THEN BL=ST 1140 79141, "BALL SPEED(0-40)";: INPUTRS
A e Tnes 1150 IFBSCO OR 540 THEN 1140
490 73399, "PRESS THE '3’ KEY"; 1160 73256, "BAT SIZE(1-7) *;: INPUTSZ
700 IF INKEY$<>“3" THEN 700 1170 IF S2<1 OR SZ>7 THEN 1160
710 CLS1 1180 BOTO &0
Typewriter 10 REN —
5 20 REM (c) David Prideaux 1982
David Prideaux, [ E3bespevrrrrrersy ig :;;225
P 131100000 e e T 1T HE22L,
Crownhill, B, Ci 50 ONERROR GOTO980
Plymouth. g58! dhii i &0 VDU19,0,4;03
s = . 70 PRINT'”" FORMAT:"""™ A% 3 41 lines, 50 wide. A4 1 &0 lines, 73 wide. (Nor
HERE IS A program which provides the basic mal print)"’* 79 wide. (Condensed print)”’

80 INPUT"Please enter required printing width "W

facilities of an electronic typewriter for letter- 96 DIN Print®(40) sDIM L (W) s lnosts Asa""

writing, namely continuous-text entry, editing 100 *FX4,1
s atificat: SRR 110 CLS
for e:;rors and ius"ﬁca“on of the nghl hand 120 PRINT'"® Ignore mistakes while typing in your script. “’" Use cursor -> for
margin. new line, TAB for new paragraph, RETURN when finished."'" Please start typing."
The printer codes used are for the Epson e e e e s
g > 3
range of printers: no doubt the prpccdurc 140 Y=VPDS+2 :
ProcMenu could be adapted to suit other 150 FOR line=1 TO 40:1PROC1ine:NEXT
. . 160 END
printers. In terms of memory requirement the 176 REM +PROCEDURES
program should run on BBC Model A micros, 180 DEFPROC1ine
H i i 190 G=GET:A$=A%+CHRS (G)
but for the most effective display mode 0 is sttt
used and this demands a Model B. 210 NOL=1no+1
Th uses a ries or I cdures 220 Prints({lno+l)=As: PROCcheck
e prgghlaplix Li s: h df ocha ) 230 PROCprint:END
saring with Lrocline /waich Feacs coaracters 240 IF G<>137 GOTO250 ELSE Print®(lno+1)=Asi1As="":1no=lno+1:Y=Y+1
from the keyboard and puts them into a string é’:g ;:;:3; ;25?21'326: E#:g("’f ; ntr (1no+l)i=As:Ag=" “1lno=lno+2: YaY+2
S * JiIASE W+2)ilno
A$, until it exgccds the len_gth of a line W._The 276 1F LEN(AS) (=W BOTO190
complete line is then put into an array Print$, 280 PRINTTAE(®,Y) } SPC (W+1)
while the remainder of A$ goes on to have ggg HOVE We1b,1024:DRAW W=16,0
i Ino=1lno+1: N=k+1
further text added to it. 310 REPEAT
\ 320 MN=N=-1:P8=sLEFTS (A%, N)
Three control charactycrs are entered in the e I AR CRe N T T
text, cursor nght for Newline — line 240 — 340 ASSRIGHTS (AS,LEN(AS) =N}
the Tab key for a new paragraph — line 250 — ggg :’R::;:‘:LTS';?"N
and .Rcturn on completion to process the text 370 YaY+1:IF Y222 Ymi
— line 200. ProcCheck steps through the §go g:gpnoc
% ¥ i Q PROCprint
cfn'crcd text in the array, a‘lmc at a time, 300 *FX15,0
giving options to accept the line, correct it or 410 *FX4,0
i R A ) : 420 VDUL,27,1,36:REM Cancel paper-out alarm
pad it out to justify the right-hand margin, by 430 PRINTTAB(O,NOL+1)1"Do you want printer on? (Y/N)":R=GET:1CLS:IF R=89 OR Rel
adding spaces — ProcPad. Finally, ProcPrint 21 PROCmenu:VDU2
reads the contents of the modified array to the 440 HOVE W14, 10241 000N W16, 0
: g 450 FOR N=1TO NOL:PRINTPrints(N):NEXT:VDU3
printer. : 440 VDU1,27,1,7011,18;1,27,1,87,1,031,27,1,72:REM Cancel print opticas
The test used to recognise the end of a word :;g gggg:gg MR
. . . chec
in the text is by locating spaces. Consequently 490 CLS
the neatest effect is achieved by placing S00 :‘;&N"ﬁg é 132,2’ :‘;L;nv check”
3 5 . . =
punctuation marks fmmcd:alely after a word, ;’;3 FOR :sl;TDINDL‘ A
with no intervening space, and always 530 MOVE Wi, 1024:DRAW We1s,0
following punctuation marks with a space — S40 PRINTTAB(@,N)iPrants (N)ITAB(&S, @) i "Line “§N

550 PRINTTAB(0,0)5"1ls line correct? N to edit, SPACE if OK, RETURN to justi#

except for open quotation marks.
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y.m Y A Tol 0210070820 ;:: {: ;(;f‘z OR TX>(EP=1-(V/2)) ADD®=US ELSE ADDS=YS
PROC, 5P ADDS=""
:;: ::'l:-:z GOTD620, B0 Printe (NI =Print®(N) «MIDS (88, L(T=1)1=Te2,L(TI=L{T=1)=1) +ADDS
WUI.I. Bi1o NEXTT
08 PRINT*Copy 1ine with correction,then RETURN, “1S9PC(23)1 INPUTLINE"" Printse :i: DEFPROCARNU
Ny
840 CL8
6190 NeN-11 PRINTTAB(O, 1) 1SPC(W) “ive
B m:mn:o,mwru.\nmlumlm‘lmto.“-l'lPrmtﬂN*lHH" E::.: rﬂlu‘“ﬁluo.su‘!ﬁoﬂ print font: * 1 Condensed print*'* 2 Norsal pri
nt 3 Enlarged print " 4 Emphasised print™"" S Doubled print*
mm wm““ ::0 ::u;;;ﬂ!!’-“: IF font>3 GOTOAS®
: = L *" & Erase last choices”
m 1F I:::t:rmt‘tm. I=1 PAR=11 ELSE PAR=1 6880 PRINT' “You have selected "ifont
= m” = 899 REN Epson print codes
680 IF ASCINID® (Print®(N),B,1))=32 AND ADC(MIDS (Print® (N} ,8e1,1))=32 S~0+110 :‘:: :: :::::; m:":? 07
0TOMDe 920 IF fonted VOUL. 27,1 00"
490 IF ASCIMIDS(PrinteiN),8,1))=32 SP=F+1 L (5 =S Soale+n100 (Printe(N) LGP 930 IF 4 LT
CIAT, D-E40P=1) 1) 1 ont=3 VDU1,27,1,71
T 4
i ey 940 IF fonte=s VDUL,27,1,7011,1011,27,1,87,1,011,27,1,72
ity e S R LSS = '.95. PR]I:T“D:,:N -a;: another choice? (i=6 or N)":1R=GET-48:1F R<7 font=R;00TO8
730 Ve (W-LEN(88)~1)MOD(SP~1) Al 40 CLS e
740 Ye=**jUus="" 97 ENDPROC
750 FOR R=1 TO YiVYe=Y8e" “jNEXT B0 oFX4, R

7460 UssYRe® "

770 FOR T=|ITOSP 999 REPORTIPRINT® AT "jERAL

bumpers. These can be moved around accord- | program square brackets indicate a control key
Change goals ing to taste, the bal_l bouncing off any of these | and curly brackets indicate cursor key
T, ; symbols wherever it finds them. movements with repetitions.
gﬁ;gfnﬁ:;;imn’ L.ine 110 sets up the goal to be defended. RHT =RIGHT
: This too may be extended to add extra LFT = LEFT
Worcestershire. .
difficulty. UP =UP
WRITTEN FOR the unexpanded Vic-20, this Thus we have a game easily changed to DWN = DOWN
program is based on the old pinball game. produce a new game and reduce the chance of | Graphic symbols are shown by their shifted
Lines 30-100 set up the arrangement of | learning the game by rote. Throughout the | key; other keys are shown as on the keyboard.
10 ?"[REDICCLR] FINBALL WIZARDLBLUIJ{DWN3}":GOSUB&LSO
20 F=1:6=1

J0 ?"[CLRICLYELI{RHTS> #{DWN2 {LFT2>%*{RHT>*";

40 Y=INT(RND(1)%*18)

S0 IF Y>7 AND ¥Y<11 THEN 40

60 ?"L[PURI{RHTAY {DWNX {SHFTZ}{RHT2} {SHFTZ> {DWN3> {LFT3>{8SHFTZ}{RHT2>{SHFTZ>"3;
70 ?"LYELI{DWNA4Z*{DWN23 {LFT>#*{DWN2X>{LFT>*"3

80 ?"[BLKI{LFT&X{UP3X{SHFTU> {SHFTIXY {DWN>{LFT2X{SHFTJ} {SHFTK}"

GO ?ULYELJ{DUWNS> {RHTA4X* {DWN2>* {UFP2>%"3

100 ?"CPURI{DWN2Y {RHT&> {SHFTZ3 {RHT} {UP23 {SHFTZJ {RHT {UP2} {SHFTZ3}"
110 ?"{HME>LREDJ1{RHT2> {DWN82 {SHFTV2> {DWN> {LFTX{SHFTV> {DWN> {LFT>{SHFTV}"
120 FOR E=0TO21

130 POKE 3Z8840+E,2

140 FOKE 8120+B,119

150 NEXT E

160 REM PLAYERS MOVE

170 FOKE 38B402+F%#22,6

180 FOKE 7682+F*22,117

190 GET A%:G60SUR 260

200 IF A$="R"OR A$="Y" THEN 20

210 ?"{HME>[BLKJ{DWN213>SCORE="SC: IF A$=""THEN 190

220 POEE 7&B2+P%*22,32

230 IF A$="{DUWN>"THEN F=F+1

240 IF A$="{UFX}"THEN FP=FP-1

250 GOTO 160

260 REM BALL MOVES

270 POEKE 768B0+X+Y#22,32

280 X=X+F:Y=Y+0G

290 H=FEEK (76BO+X+Y*22)

300 IF H<>32 THEN 360

310 POKE 3I8400+X+Y*22,5

320 POKE 76BO+X+Y#*22,81

330 IF X=21 OR X=0 THEN F=-F

340 IF Y=19 OR Y=0 THEN 3=-G

350 RETURN

360 IF H=117 THEN F=-F: X=X+F:SC=8C+2:N=1%90

370 IF H=42 THEN F=-F: X=X+F:SC=8C+20: N=220

380 IF H=90 THEN G=-G:Y=Y+G:SC=8SC+10:N=220

390 IF H=73 OR H=74 OR H=735 OR H=85 THEN G=-G:Y=Y+G:SC=SC+50: N=220
400 1IF H=846 THEN 440

410 T=50:608SUER &00

420 GOTO 310 fcontinued on next page)
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SOFTWARE FILE :
{continued from previous page)

REM BALL LOST

Q=RQ+1: IF Q=5 THEN 510
N=129; T=200: GOSUB &00
?"{CLR} {RHT2> (UP2X00PS!''"
?ULRVS ONI{RHTZ2) {DWNZ2YBALL
GET AS: IF AS<>"B" THEN 480
RETURN

REM LAST BALL

N=129: T=300: GOSUB &00
?"CREDI{CLRLRVS ONJ{DWN2}0H DEAR NO MORE BALLS"
7" {DWN2}STILL,"SC"4SN"T BAD": IF SC<{HE THEN 5&0
BOSUEB 730

HS=SC: ?"{DWN>YOU’RE THE PINBALL
?"THE PINBALL WIZARD SCORED
INPUT" {DWN>TRY AGAIN(Y/N)"3AS
IF As="Y" THEN SC=0:;0=0: RETURN
END

V=346878:5=36874

POKE V,9

POKE S,N

FOR M=1 TOT:NEXT M

RETURN

?"DEFEND THE CROSSES ON THE LEFT OF THE SCREENFROM THE GREEN BALL"
7"{DWN)CONTROL YOUR BAT BY MEANS OF THE CRSR KEYS"

?"{DWN2}SCORECARDS {DWN}{LFTXLYELI*[BLUI=10 PTS{(DWN}{LFT7>L[PURJ{(SHFTZ>[BLU]=2
O PTS"

680 ?"L[BLK]
PTS"
690
700
710
720
730
740
750
760
770
780
790
800
810

"@"{DWN2 {LFTS}PRESS B"

WIZARD":GOTO 570
n Hs

{DWN> {LFT2} {SHFTUX {SHFTI> {DWN} {LFT2> {SHFTJ} {(SHFTK> [BLU)=50

?"EACH TIME YOU BLOCK THE BALL SCORE AN EXTRA 2 PTS"
?"PRESS ANY KEY"

GET A$:IF A$="" THEN 710

RETURN

V=34878

RESTORE

FOR A=1 TO12

READN, T

FOR L=1 TON

POKE 36874, T

POKE V,8

NEXT L

POKE V,0

820 NEXTA

830 DATA 25,195,2%, 195,50, 209, 50, 215, 25,219, 50, 219, 25, 195, 25, 209, 25, 209, 25, 215, 2
5,215

B40 DATA 50,219

850 RETURN

Serpent

blue number. Every time you eat a number,
you grow by that number of segments, and

cursor control keys, and the rest of his body
will follow. Your score, which is displayed at

N J Page, RN
Kingston-Upon-Thames, m
Surrey. SRt Esiityy

Teigsriser

YOU ARE a snake, hungrily scouring the screen
for food, which comes in the form of a flashing

another one appears somewhere else on the
screen. But watch that you don’t touch the
electrified walls, or go into your own body, or
you will die.

You control the head of the snake with the

line:

the end of each game, is based on the number
of segments in your body.

If you would like a bit of sound, and do not
mind losing some speed, add the following
67 BEEP .01,(LEN a$/10)-20

o llET % =

26 GOSUB 165

48 LET x =
- (b$ = "S")
45 IF ATTR (x,9) =

1 DATA 668.126,189,189,189,189,126,189

2 FOR =06 T0 7:RERD t:POKE USR "a" + +,t:NEXT ¢

3 LET b$ = "8":BORDER 2:PAPER 7:LET c =

18:LET v = 19:LET a¢ = ""

18 FOR £ = 10 TO 13:LET a$ = a$ + "10" + STR$ +:PRINT BRIGHT 1;
INK G;AT 18, +;"A" NEXT +

30 LET 2% = INKEY$:IF 2% > "4" AND 2% < "9" THEN LET b$ =
X + Cb$ = "6") - (b$ = "?")LET 9 = 9 + (b$ = "8")

120 OR x = 22 OR 49

@a:CLS

32 THEN GOTO Seea

it
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47 GOSUB 15@

90 LET c# = STR$ X IF x < 10 THEN LET c$ =" " + STR$ x
99 LET d¥ = STR$ 9 IF 9 { 16 THEN LET d$ = " " + STR$ 9
68 LET x1 = VAL a%{ TO 2>: LET 9l = VAL a#$(3 TO 4):

IF ATTR(x1,913 <> 128 THEN GOTO 62
61 PRINT AT x1,91;" "

53 PRINT BRIGHT 1,INK @.;AT x.9;"A"
78 LET af=a$+c$+d$:IF c = @ THEN LET a$ = a$(3 TO)

e lET ¢ =0 = (¢ > 0)

16@ GOTO 26 :

158 LET ¢ = SCREEN$ (x,9>: IF % > "3" OR ¢ < "1" THEN RETURN
160 LET ¢ = c + VAL +¢

163 BEEP .01,6: BEEP 8.61,10: EBEEP 0.01,20

165 FPRINT FLASH 1,BRIGHT 1;PAPER 4,AT (RND¥22>-1, (RND¥32)-1;

INT {RND¥2>+1:RETURN

LET x = x =(x=22)+(x==1):LET 9 = 9 =(u=32)+(y=-1)

PRINT AT x.9;FLASH 1,;"A";AT 18.5."SCORE = ", (LEN a$/4)-10
o918 FOR ¥ = 20 TO -568 STEP -5S:BEEP 6.02,F:NEXT +

928 FOR + = 1 TO 2008:NEXT +

925 IF INKEY# = "" THEN GOTO 525

238 CLS: GOTO 3

NOTE: The "A" in lines 10,
the ararhics mode.

Sound graph

oaa
o83

69 and 585 is obtained when in

Christopher Woods,  prey 10 REM VOLUME GRAPH RY C.W0OODS
Sutton Coldfield,

Wast Midiands. LY | 50 Aup1oON

THIS SHORT program demonstrates how 30 PMODE4:PCLS: SCREEN1 a 1

sound can be detected via the cassette port on
the Dragon 32. To see it in action, type in the
program, run it and then play music through
the cassette port as if you were loading a
program. You should see an oscilloscope —
like graph of the music volume.

For best results the volume level on the
cassette recorder should be adjusted so that
two sizes of peaks can be seen. The two Peeks
65312 and 65314 detect quiet and loud noise
respectively. This idea could be developed
into something like a speech-recognition

40
20
60
70

LINE-(O, 180) ,PRESET
FOR X=0 TO 255 STEP S
IF PEEK(65312)=1 THEN Y=180 ELSE Y=100
IF PEEK(65314) <>255 THEN Y=20
80 LINE-(X,Y),PSET

90 NEXT X

100 PCLS

110 GOTO 40

device.

3D...m aze converted to the Vic-20. The object of the | denote a turn. To convert this program for the
game is to escape a eight-by-eight maze using | Vic-20 make the following changes:
perspective diagrams of your current Wit g o

P J Heslop, location, which are renewed after every move. 560 T=SX:Z=SY:L7702:R =7722: D =440

South Shields,
Tyne and Wear.

OWNING A ZX-81 the ground work for this
program was done on that computer, but a Pet
provided better graphics so 3D-MAZE runs in
just over 2K on any Pet. However, it can be

There is a 20-second delay as the computer
generates a random maze during which time
instructions are displayed. Basically 4 rotates
you 90 degrees left; 6 rotates you 90 degrees
right, and 8 moves you forward.

The display takes a little getting used to but

flats at the appropriate edge of the screen

T=T+XM:Z=Z+YM:L=L+23:R=R+21:
D=D-44

9520 FORH=2TO D-22 STEP 22:POKE L + H,

103:POKE R +H,101: NEXT H:RETURN

5000-6000 the instructions, and 6010-6070
the end display, should be changed as desired
and appropriate colours selected by the user.

220 GOSUESO00

230 ~0R N=1TO08

248 MCL.K)sM(L, R0+3
250 M8, X)sM(8, K)ve
268 MCA 1)sM(K, A )*]
270 MCX,8)=M(X, Brvd
286 NEAT

290 FORX=1 U &

300 FORY=1 10 =

310 KoM (k.Y Us2. IFx=)
320 F=MCx~1,Y) ' 0=R

330 VOSUBS30e

390 IF R(3)=1 THEN R=k+g
3690 P=4:[Fy=]1 THEN 488

THENSER

378 AsM(X, Y=L P=h

260 OOSUB 900

28 IF k(2)=]1 THEN R=R+l

409 IF %x=8 ORY=8 THEN GOTO 4008

41@ 3=3:1=9: IF 0=60RP=80R R=@ THEN S=35-1

420 IF S=£ THEN I=1

430 R=R+INT(RNDCTI)#S+10%2
580 M(X,Y)=R

319 NEXTY

528 NEXTX

548 X=INTCRNDC(TIOW?+1) :M(1,X)=M(],X>-8

550 SK=INTC(RND(TI)#4+3):SY=INT(RND(TI)>#4+3)
555 XM=INT(RND(TI>#3-1) :¥M=0- IFXM=0THEN YM=INT(RND(TI>#2)%2-1
560 LET T=SX:2Z=0Y:L=32817:R=32837: =000

fcontinued on page 127)

|
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FAST EX-STOCK DEUVERY OF MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES
MIOWICH NOW APPOINTED OFFICIAL ACORN ‘giarﬁrnhm&;w wt (B8CEI 585 \/, '
MICRO DEALER *Prnter cabie it Amphorol phug
.. (mot assembled) (BBC21) . 1::
ACORN A UPGRADES *Usér port connechr & cabie (BBC22)
Dascrigtion as Price | “Ana ngut phoy & covar (BBCAZ) 225 /\ '
* At dec pack (AAHOS) 20000% | 5 oo DIN phg ke serabet (BBC111) 080
* Alom colout card (AAHDT) 3.28% | "6 pn DIN pug for AGB it (BEC10% 0s0 from
«4K Atom DOS (AAS41) 80.00°* 'éasr DN ;Mmb{-\ﬂm.'ﬁﬁ?’_"' 2,‘."
4K E ~riN *Cornector Yor bus & catie (BBOES
LT -y Sege dac dve 100K 8831 225 00 J.K.GREYE SOFTWARE LTD
* O OSC Orvess (HBILAL)
BBC Microcamputer Upgrades +Games Paddes (per pan (BECAS e TLCNCIHIMEN TIN 'ru
*Merory Upirade (BBCY) 2150 ] 11 U 11 N[N N
*Prrder 8 User VO ot {BBCZ 780 *Prces on Twse tems ate bty o CPanoe please conact Sies o ; :
*F Dist rtertaor ic DOS (BBCT) 7000 | cfice tekre dening Without question the finest machine code games available
*Araiogue nput Wt (BBCA) 780 Ag some s are On edordnd Gerary rom Apom plese Check
*Serid 0 & ROB kil (BRCS) 1025 reabatibly telre (r3H6NG ey, Marked today..........J.N. ROWLAND Product Manager for W.H. SMITH.
0rs / Games 1"'12 OIDS FO, CODE, BO R \
MEMORIES 2116 200ns 10 inci, ASTEROIDS, UFO, ’ BER,
69 JOTSTICKS AND CONTROUER FOR 2114 Low Power 4118 15005 13 GUILLOTINE, KALEIDESCOPE, etc ,.q.f ‘%_\ 5
IXB1 AND SPECTRUM X{::té-':.r g% j:f; “_tfl;_'n 485 PROBABLY THE BEST VALUE 1k TAPE AVAILABLE
2708 450m A 200ns
w Controls 1 of 2 Joysticks 2716 45005 NEC 485 f"x'r?r'\
* Fre Button Fachity (\ ar 2 145 210 | 45164816 . AL IO BCOR
* Easy touse 2716 B0ns O0rs b1 ] We've done in 1k, games which some of our competitors ——
* Plgs stragnt nlo Expuanson Sict +5V 350 | 5516 250rs 238 require 16k to do!
* Edge Cornecior provided tof RAM Pack 2716 45008 6116 P3 140ns 188
Dt #tc 1 Rl 898 |16 LM 2 for 10K
. ek (o % 2732 X0ns 4 150 aTS
i ama | a8 CSTARRGHTER S.pes racie codo Sooce Bare. S
L bramd 300 e 320 & SPECL Low sgainst a background of twinkling stars, with stunning
Fre Buttons (uncased) 150 2 2 54 o :: PRICES FOR explosions — if you can hit the enemy!
*Pease specity V81 or SPECTRUM when crdeig o :“L': 110 QUANTITIES » m Clllvphunm' the Pyramid? Make a mistake and
ST DUEA N I Sy R ARTIST The ultimate Graphic Designers aid. B Directions, 10
Memories, SAVE, COPY, RUBOUT, CLS, etc
2114 Low Power 080 7:\1““:- 090 ,-»;‘ wary ﬂgl gk ’2‘
2000 [ '] 450 M
T L B e
- 200| O 0 0 c | nture
COMPONENTS 7215244 050! 20 way R Ange 15 -Ea'f Rigre Ange level can contain up to 9 Rooms, 8 Passages, 7 Monsters,
L5245 0C Header D SKT 3150 Food, Gold, Traps, Phantoms, an Exit (to the next level),
and there’s an infinite number of levels

FES0E] 24 Hour Telephone order sennce for credn card holders NOTE. . This is NOT one of the necessarily limited text
Vrsa All prices exclude VAT and catnage 10 75 on orders u Adventutes as sold slsewhere Learacomes
Ol orders rom aducational angd governmaent es An exc - J ave e h k you
for hovirs. . COMPUTER & VIDEC GARES.

pbiic companes accepled Credd accounts avaslable 1€
Al orders despatched on day of recept -' 1
GegCrelion or & réty il reQue \I(-d

NO SURCHARGE FOR CRED l CAﬁD OROEFI::

MIDWICH COMPUTER CO LTD

Oql k‘n

GAMESTAPE 4 for 18K only (496
*3D0 MONSTER MAZE The Game to Top ANl Others
Unbelievable Graphics! Can you find your way through the
Maze? The EXIT is there somewhero, but then so is a T.REX,
and its after YOU! All in 3D Ithe T.REX will actually run
towards you in full perspectivel), you've never seen anything
like thes before!

30 MONSTER MAZE is the best game | have seen for the
Zx8ns COMPUTER & VIDEO GAMES :

i [ had to choose just one programme (0 impress an audience with the capabiities of
the ZX81, then J.K. Greye's 30 MONSTER MAZE would be the one without doubt®

«+ .+« &X COMPUTING “Briliant, brillant, brillant!”.... POPULAR COMPUTING WEEKLY
GAMESTAPE 6 for 18K only [4.96
*3D DEFENDER The Ultimate Space Game. Super fast
Machine Code 30 version of the Arcade favounite, You have
10 save your home planet from the marsuding Allen Spacecraft

T'hil is all in 3D, your viewscreen shows you the view out
of your fighters cockpit window. The backdrop moves when
pUCK MAN FOR 16K ZXB“ you turn, or fiy up or down (B flight directions), just as if you
were really fiying i1l But then YOU ARE! The Enemy Saucers

DEPT YC. RICKINGHALL HOUSE. RICKINGHALL. SUFFOLK IP22 1HH
TELEPHONE (0379) DISS 898571

BEAT THAT HIGH SCORE! will actuslly zoom towards you in 3D, and shoot you if you let them! Your display
GOBBLE THOSE DOTS includes Score, Shield Strength, Altitude, Proximity, Forward Radar and your viewscreen,
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions,
BEFORE THOSE MEANIES :’lﬂsaﬂo\l Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its ol in
ul 1
E?DBEBSLE; EQ :.’(J)JFQ‘ U!;!O%VME!;‘Y I “Another 3D winner”, . ....... ? . . SINCLAIR USER
Mré.kgl*engEigll-iB?_AsAkeiiHE GAMESTAPE 6§ for 1K only £1.98
NOT FOR LONG! i pormiginpo Bt el Ly el 0
® MACHINE CODED FOR FAST ACTION In Machine Code for Fast Action with 3 Speeds, 2 Bat Sites

®EXTRA “GOBBLER" FOR 10,000 POINTS S ot iy e o e T DT
®HIGH SCORE WITH "ENTER NAME" FACILITY i ot N A
®UP TO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

3257 elfOIDS =

STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS.
SCORE BY SHOOTING THEM —~ WHICH ALSO CAUSES THEM TO BREAK INTO LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORSE!

®MACHINE CODED FOR SEXTAA SHIP FOR 1,000 PTS ®FIRES INALLS
FAST ACTION (NOT AS EASY ASIT DIRECTIONS
® ON SCREEN SCORING SOUNDS!) ® INCREASING NUMBER
®HIGH SCORE WITH ®SHIP MOVES JUST LIKE OF ASTEROIDS
‘ENTER NAME' FACILITY _ ARCADE VERSION ® THREE ASTEROID SIZES
®UP TO4 PLAYERS ®ROTATE LEF T/ROTATE @ 'NASTY" ALIEN SPACE-
RIGHT/THRUST SHIP (FIRES BACKI)

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
THE SOFTWARE FARM DEPT B #

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and U.K. P, & P.
(Add appropriate Postage on Foreign Orders). Cheques/P.0O.s 1o

J.K.GREYE SOFTWARE LTD

Dept Y€ 16, Brendan Close, Oldland Common, Bristol BS15 6QE

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01-830-9232 (9 am - 7 pm)

If you prefer 10 see before buying, our range of GAMESTAPES
are stocked by the following stores

BUFFER MICROSHOP —. 374A Stroatham High Rd., London SW18
GAMER S 24 Gloucester Rd., Brighton;

GEORGES ___ ——— 89 Park St., Bristol, Avon;
MICROSTYLE 29 Belvedere, Lansdown Rd.,Bath, Avon;
MICROWARE _ . 131 Maiton Rd.,, Leicestes;

SCREEN SCENE ___ — 144 St. Georges Rd., Cheltenham, Glos;
W.H.SMITH _ — Over 200 Computer Branches;

ZEDXTRA _ — 5School Lane, Kinson, Bournemouth, Dorset

TRADE & EXPORT ENQUIRIES WELCOME

CRAIGO FARM. BOTANY BAY. TINTERN, GWENT
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SOFTWARE FILE

{continued from page 125)

565 PRINT*T SU58 FRINT“MEM “4° -TO TURN LEFT™

S70 FORX=1T08 S@60 FRINTMB “6° -TO TURN RIGHT"

588 GOSUB 8808 S878 PRINT"MN TO GO BACK,MOYE LEFT TWICE AND MOVE"

S99 GOSUB 9900 S50 PRINTMFORWARD., *

680 POKEL, 77 POKER, 78 -POKEL+D, 78 POKER+D, 77 SEcH FRINT “spebbBRRRBRLO0D  LUCK®

610 [FR(4)=BTHENPDKEL , 180 ' POKEL+D, 99 €080 RETURN

TER iIFReEr=BTHENFOKER riow  FORERTE, 79 GOI0 PRINT*HsiDDRENSSE & & HOS 2 % & ® »

625 GOSUBSS2EG COU PRINT™)BDEE % B & w i 2 B ® »

630 IFRC1)=1THEN 5500 BO2S PRINT“DODEE # SuNSs Mk B 2 % & »

632 T=T+XM:Z=Z+YM:LaL+4] 'R=R+339:D=D-80 SO0 PRINT"DBiGEE B2 & @ g E B

635 IFTO80RTCI0R ZU80R2{ITHEN 650 cU4a FRINT “MbEs B 0 mess BE 5 B

£40 NEXT % 6058 PRINT® MMMNON YOU ARE OUT BUT MAY ENTER RGAIN®

550 GETAS: IFA$=""THEN 658 SO68 PRINT"ARBBRRBRFRESS “M° FOR ANOTHER GO

660 IF AF="4" THEN Kx=¥M:yM=XM: XM=K 6070 FRINT“MEL “M’ FOR MAD. TOTALLY CRAZY,CRACKED...2"

€78 IF A$="6" THEN K=-XM:XM=YM:Y¥H=K 6088 CEY A% IFAF=""THEN €058

688 IFRFO“8"THEN Se@ A =050 IFAF="M"THEN RUN

681 T=SX:2Z=SY voug [F RF="N" THEN NEW

682 GOSUE Boed 7a18 suTosDEy

583 IF ACBTHEN SX=SX+XM:SY=SY+vH SR R1=28XMEABS (YN Sh=mc]

685 IF SX{1THEN é@1@ SUIU L NI=-2THEN KE TURN

?w wro 563 Catatatsl H'-\-..l TR L & TUSIID =D 1D

4008 IF x=1 OR Y=1 THEN S@8 SO FUR =1 10 ®1

4018 A=0:GOSUBI98G 2048 A=HaZ: [FRY=16 THEN A=A-15

4812 IFR(4)=10R R(3)>=]1 THEN S0 SOEE NEXT M

4628 A=P GOSUE 9908 IFR(1>=1 OR R(2>=1 THEN S00 U’y RETURN

4866 IF %=8 THEN4Z0@ 4588 FORS=L+1(0R-1-POKES, 100 POKES+D, 23 NEXT

AB78 R=ER+ES:M(X=1.Y)=M(X~1,¥)+2 GOTOSAA 518 GOTO 658

42008 Raf+] MoK, Y-10=M(X, Y=1)1+4 : GOTOSE 528 FORH=48TUD-495TEP48  POKEL+H, 1837 PUKER+H, 181 :NEXTH: RETURN

S@08 PRINT"20EEBI 2-D MAZE L 99iy Bef (=)

5618 PRINT"W BY P.HESLOP" 991l RcCH=INT(R/BD

SE26 FRINT"MBBIIN THIS GAME,YOU HAVE TO FIND YOUR® 2920 1FRO=ETHEN F=h-E

S838 PRINT"MBMAY OUT OF A MAZE.YOU HAYE 3 CONTROLS:® 9930 C=C+1:B=B/ 2 IFCOSTHENSS10

5048 PRINT"N@BI "S- -TO MOVE FORWARRD™ 9948 RETURN
Nu mber squ are square and prints it on the screen. A magic | allow you to ask for a larger square and print it

square is a square of numbers in which the | bit by bit. For a given size the program will

2ui Schreiber, sum of any horizontal vertical or full diagonal | always give the same square, but will skip no
Goneu, o o VTE 1y g THEE line is equal. This program can design one | number between one and the last number and
Israel. only for an odd width and can show it all on | will show no number twice. If a square larger

the screen only if its width is less than 10. The | than nine by nine is not demanded, lines 4999
THIS 16K ZX-81 program designs a magic | program is saved by Run 2 and Run 5000 will | to 6060 are not needed.

1 GOTO 19 180 FOR A=1 TO Sas =7 87 m)gw
2 SAVE “rE 190 LET AiP1,P2) =R sa8e x1 .
¥ REN 200 IF F THEN PRINT AT 1+2#P1, - 5090 IF X1>INT X1 OR uamm
10 REH  #3 ZUI SCHAEINER 33 2304P2+ (1 AND A<wd) ;A 35 N gOTO Secw y
29 REM " AGXIT SOURRE ¥ 218 IF A=S5:3 THEN RETURN sm
SV REM % FEBURﬂ‘r 1932 *% 220 IF Pl=1 OR P23 THEN GOTO ( ” m
31 REH 1 AND Pimi) + (2808 AND P2=5) ('Exl’? BN eoS R
2T CLS 230 IF A(P1-1,P2+1)>0 THEN GOTO
40 PRINT “ENTER SIZE(ODD,N:1@) 30e e g:g INPUT X oot et s
S0 PAUSE S4321 250 LET p2ap3+1 2)5 THEN GOTO S1ier y :
83 IF INKEYS<("1" OR INKEYS$>"9" =260 NEK‘r (2] S13@ CLS
THEN COTO 5O 1099 LETY Pix3 S14@ PRINT “FROM UMHICH AROU (14"
S0 LET SsURL INMKEYS 1910 l..ﬂ"l' pg.pggi FoKD+NL: )
68 IFf S/2=INT (3/2) THEN GOTO 1020 NEXT S1850 x.ubu-r Y
se 200V LET Pﬂ - & S160 IF YO >INT Y g Y1 ORW 7‘.\“
a2 tzg"r E=3 - 29010 LET Pi=Pi-1 +X1 THEN GOTO 81
= ’ REO2O NEXT A S180 LET Sim= ~X1+1
721 GOSUB 75 3008 LET Pi=PI+1 S190 GosUB Goee
72 GOSUB 170 3@1@ NEXT A S20@ FOR A=Y TO Y-X14X2
73 GOTO 4000 4890 PRINT AT 21,0 "ANCTHER SOUR S210 FOR BaX1 TO X2
74 REH RE? (Y $230 PRINT AT 4+(A-Y) 32, 1+48-X1)
78 REH 23 SET UP SCREEN 32 4010 pnuse S4321 ;
76 4020 INKEY ¥ THEN RUN
080 Cl..6 1030 omo 5508
98 PR 'HERE IS A -rSJ | S0 - 4999 RE
“ HAGIC %ounn ap o, “The sim’ 3 REM +4 START HERE FOR %
OF ANY L IS7e; (Sessl) s2a8; . 5010 REH 3 SOURRES LARGER &
100 LET Pi=1 5020 REN a2 THAN 939 *a
119 LET P2=S 291/2 SeRi
Se2s LET r=d
S@38 PRINT “ENTER SIZE OF ANY ST
BE {808 52 ¢
S05@ IF (5-1) /2>INT ({S=210s@ TH
EN GOTO
951 DIN A(S,S)
§. 53 LET Pawi
LET PR=3S/B+.5
5969 GOSUB 170 6068 RETURN
S065 CLS 3999 STOP
S878 PRINT “"FROM WHICH COLOMMN: t1:
1 m rotation. Three to five sides produces best 10 REM ses ROTATING PRIGME aas
r's S 20 REM sss by Andrew Bindon s&s
results. 30 4
Andrew Bindon, e Once the displayed rotation has begun the | [ 30 Rooez = -
Dorchester, G | | controls are:— 70 LNTIL Side>] AMD 2ige<iS AND isemINT (aider
Dorset.” H : Stops the rotation, which can be continued B AR~ s kL 118 Tabaan Cf. tha o
one frame at a time pressing the space bar — e o o
v 100
T on e BBC Mo Borvpeed | PRSBSOS || P T e
A this program requires mode 2 graphics. Itis | N . Returns to normal speed — INKEY$(A) in line 130 FOR TIe1 7O 13 -
a simple routine designed to draw a prism of 350 acts as a delay, as well as a command i e SO L VI
any reasonable number of sides and apparently control. NORMAL. Lo S O A s
rotate it in three dimensions, with smooth, fast | |: Causes a single image to be left behind: if held 180 POR Ei=i TO side
graphics, using the VDU19 command. down this causes all images to be displayed. 200 PLOT29, J00COR(84T) 1 4S0eBIN (82T}
The program takes a few seconds to set up, IMAGE. K ‘ 220 nexr 2
after the initial assignment of the number of | B :REQIGEURB‘S“SE the direction of the rotation. 390wt
. . . . « A 50
- 260 REN BOTATION - © ! i
udes_has :aletei:: l_nade, d}ln‘;'lg :rh:ch ctlu'ncl L - the i of rotation. FASTER. REN ROTATION - turns sech insge on in succosien
lehawmg o b: ";_“%‘5 “l;a NCRgrouna’co ‘:i“r' S : Decreases the speed of rotation. SLOWER. R Nt s B
¢ number of sides has been restricted 10 | ¢ . Changes the colour of the displayed image | | 2% merear
between two and 12, since less than two is silly restricted to non-flashing colours but this can | | 310 I Ku=0 xx=1s
and more than 12 is virtually circular. With a easily be changed in line 330. COLOUR. (continued on next page)
- large number of sides it is best to use a fast | ESCAPE : Restarts the program.

YOUR COMPUTER, FEBRUARY 1983 127



SOFTWARE FILE 3

(continued from previous page)
330 IF C=8 C=1

340 VDU19,K%,C,0,0,0
350 As=INKEYS (A)

360 IF As="H" A=10000:G0TO3S50
370 IF As="1" GOTO 430

380 IF As="R" D=-D

390 IF As="N" A=3

400 IF As="C" C=C+1

410 A=A-(A=1)~-(AS="S") + (AS="F")
420 VDU19,K%,0,0,0,0

430 UNTIL FALSE

Multiplication

L K Fripp,
Yeovil,
Somerset. pheiitse

ON OCCASIONS, accurate multiplication of
large numbers is required but the floatirlg-
point arithmetic of most home computers is
not capable of this. This program overcomes
the problem by manipulating the numbers

inside strings and will multiply numbers from
two-digit length, to lengths bounded only by
the capacity of the computer to store the
resultant strings.

It operates on the principle of long multipli-
cation, multiplying through A$ by one digit of
B$, checking for carries and storing result in
C$ — the N loop. Line 150-170 shifts the
result left by adding appropriate number of
zeros and adds to previous results E$ — after
checking their respective lengths line 190 and

200, to decide which routine to use — lines
200-300 or 400-600. It was found quicker 10
use two routines to cater for unequal length
addition thus obviating 100 many conditional
statements.

It then updates E$ line 470 and moves on to
multiply by next digit — the M loop.

In present form it only caters for integers
but could be amended to cater for decimal
point, but I find it quicker to ignore decimal
point and insert it manually into the answer.

p 8 REH FOR MULTIPLYING LARGE I
2 H!H L.FRIPP © 1

NTE

28 INPUT “ENTER VALUE TO BE MU
LT!PL!BD

0 U+ “ENTER VALUE OF HULTI
PLIER“ -3 3

385 LET

$=B3
40 LET L-ngaﬂl LET Ks=sLEN BS

LET :
e- ron Hi=d TO
s-a-rn. lum.. A% (L-N) sURA

L B tK-H)‘
IF LEN Z$>1 THEN LET C
gf!cs LET Cnan Zg(1): GO !1
110 LET C=0
120 LET Cs=X34+Cs
130 NEXT N

14@ IF C>@ THEN LET Cs$=5TRS$ C+C

150 LET Uss=
180 PD¥ T-l TO H: LET Us=Us+"0"

XT
7 ET Ce=C 0“
iﬂg tET K:: . LET YsLEN ES:

R=0
190 IF X=Y THEN GO TO 400
202 LET GuxX-Y
210 FOR T=Y TO 1 STEP -1
LET F$=STRS$ (VAL C$(T+G) +VR

R
23 IF LEN F3<¢2 THEN LET R=0
=2 THEN LET cstToG
LET R=1: GO 26
cscvos)-r.
XT

=70 IF GI& THEN GO _TO 330
280 LET r..srn; (VAL C!tl) *R)

EQB IF _LEN F3<¢2 THEN L ()=
$: GO TO 470

309 LET c’ll‘IF i2)

310 LET C$="1"+08

330 GO TO 478

330 LET Fe=5TR$ (UAL C$(2)+R)
340 IF LEN Fs$¢ THEN L Csi(2)=
"8k0 LET Rei: LET Cs(2)=Fs(a): O

wl: ' $(2) = (2):

o To 280 i

400 FOR TsY TO 1 STEP -1

410 LET F3a3TRS (VAL C8$(T) +UAL
“i20 1r

LEN Fa<2 THEN LET -

428 IF LEN F‘UE THEN LET C‘?T)=
FE(2): LET R=1: GO TO iS50

440 LET C;(T)-F.

i

= HEN LET Cs="1"+

470 LET Eg=C - 2
480 NEXT

490 PRINT Es

Displays

G B Tapp,
Maidstone,
Kent.

THIS MACHINE-CODE program allows 48K
Spectrum owners to store up to three separate
displays, and recall any one of them in a
matter of microseconds. Not only can you
store the picture but the colour as well. Each
picture takes up 6.912K, so with three
displays, the user RAM is about 20K.

Type in program 1, making sure that the
data is identical, then Run. This Basic
program will load the machine code from the
data and drop RAMiop to accommodate both
the displays and routine.

To store and recall the displays use:
USR 65240 To store the screen to display 1.
USR 65261 To recall display 1 and place it back

on screen.

USR To store the screen to display 2.

USR 65303 To recall display 2 and place it back
on screen.

USR 65324 To store the screen to display 3.

USR 65345 To recall display 3 and place it back

on screen.

The machine code routine is made up of six
similar parts — see the dump — each swaps
memory content from one place to another
very rapidly.

To see all three displays in action type in the
demonstration program, it will draw three
pretty pictures, store them, then display each
one of them individually.

To save the machine code use:

SAVE”Name” CODE 65240,126

And to load use:
CLEAR 44500: LOAD"” CODE

Prograr i

10 REM CISPLAY 'S
20 EE: Gary Bryan Tapp 1982

4“2 gEH FoOr 48K IX Spectrums

o ()
100 CLEAR 44500
1ie FOﬂbauﬁsﬂ‘. TO 6S240+128

ige
130 POKE a.,n
140 XT

NE. a
148 PRINT “"Read

Demo
i8 "5" pDemsonstration G.B.Tapp

g: REM Draw Display 2

gg INK l1

36 IF PEENM BS5240(>17 THEN PRIN
“Machine Code NOt Loaded™: STO

a8 a=1 TO 175
se PLOT ®,a: DRRU 2SS,175-2#%2

o4

Dilpll! 3

238 CL

3" REM CallL Ug aLL 3 Dllgll!l
ET L=USR 6BR61: REM Di

L $ 1
5 PAUSE 1
LET L=USR B832302: REM Dis 2
PRUSE
278 LET L=USR 65345: REM Dis 3

PRUS
28® 60 TO 258

dy: NEXT a
78 FOR_a=1 TO 255

sigg gg" "°“§?§fa§¥‘§« ET == PL g; 3,0: DRAU 255-28s,175

3 sg-’ée"é‘aé 138752718:286048 100 LET LSUSR 88240: REM Save Dusp

8618 DATA 17.0.64.33.218.227.6.% Dispiay 21 Hnemonics Comments

3'%2’5 i é“‘ is, 938,16, 245,10 i;g 5'50! l-gUTO gﬂ STEP B LD DE.NN..Address to put display

s DATA 37,214,800,33 B 132 INK RND#8 LD HL.NN..Address to get display

;,igvésioéus.u.xrﬁs ie: a46 is 48 ﬁéggl.s 100,109, 2 LD B:27.--Big Logp

5632 DATA 37,0 33,214,200, 6 162 LET L=USR 65262: REM save LD B,0....Snatt Loop

SAldtgge 0.0 G feady S ER RSk o svar ois with vem

Shed 'DATA 17,213,173,33 g.8¢ 180 FOR a=1 TO_ 704 %Re gg.:.:}

;'i=7§2l.é=€6':°'3°'58 181546745 195 InNK RN 7 §N02H55°°'50up back 7 butes

3928 DATA 12,0:80(2%42124 122452 338 MERYa O BoRz8514: B01Re Bata ("L 10

B T e R e T 220 LET L=USR 65324: REM Save RET.:.04s.REtUFN 10 BASIE
Maze ch ase situation and plan your route. When you are through the maze about five times before the

ready, press Shift, and the bug will start off | speed becomes too much and the bug
C L Naylar and begin to find its own way home. eventually traps you.
, : : Je : X

BFPO Ships, By using the keyboard — top line for up, |  An additional feature is that if you get stuck
London. bottom line for down and the left and right | in an impossible situation then it is worth

IN THIS GAME a randomly-constructed maze is
drawn on the screen: you — a plus sign — are
placed in the bottom right-hand corner and the
bug — represented by an asterisk — the
bottom left. An H in the top line represents
home and the initial object of the game is to
get home before the bug does. After the maze
is produced you have time to assess the
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sides of the centre lines for left and right
respectively — you must get home before the
bug. If he catches you, the game ends with
your score displayed at the bottom left of the
maze. If you manage to get home first then
your score is held, you are both reverted to
your start positions and on pressing Shift you
are off again — this time at a slightly higher
speed. After some practice you can get

driving straight at the bug. Being aggressive
like this earns you a random chance of one of
two things happening — either the game stops,
or if you are lucky you are reverted back to
start again with your score so far intact.

As regards loading, in line 1 you need a
345-character Rem statement and then a hex
loader as in figure 2. Run this program and
enter the hex machine code in figure | either




byte by byte or a whole string of them at once
— check with the addresses as you go and all

SOFTWARE FILE

Now overwrite line 10 with 10 Rand Usr

16851 and delete the remainder of the hex

should work, but if not, you may use the
program in Figure 3 to check the machine

HERE 1S A machine-code invert for the Atari
400 computer. This will invert the high
resolution in modes 8-11. Not only all the
colours are inverted, but also all levels of
brightness. The program® is not instant
because it has to work through nearly 9K of
memory. It is located in an area of free RAM
and can be called with a C=USR(1536).

5 REM + + + +BY STEVE K BROWN
1982+ + + +

10 DATA 162,33,134,213,169,80,133,212,202,
160,0,177,212,73,255
20 DATA 145,212,200,208,247,230,213,224,3,
208,238,104,96
30 FOR T=1536 TO 1535+ 28
40 READ D
50 POKE T.D
60 NEXTT
70 GRAPHICS 11
80 FORF=1T010
90 COLOR RND(1)*15
100 DRAWTO RND(1)1*319,RND{2)*120
110 NEXT F
120 FOR T=1TO 1000:NEXT T
130 C=USR(1536)
140 GOTO 120

DESIGNED AS A rhythm generator for the 1K
or 16K ZX-81, this uses a machine-code sub-

,routine to put the sounds out through the Mic

port.
When the program is run, the tempo has to

be entered — 20 is a good start. When this has
been done, the screen will be blank.
Press Fast — shifted F — and you will hear a

should be well. loader. code.
Next, Save the program before you Run it. Now you may run the program, hopefully it
16514 0615 DT 19 FESO 09 111600 C1
3B80 16558 0D 0610 2002 TE 181C 2ATB40
D7 2809 3680 3E9C FE15 7D 3615
10FD 10FA 23 3C 28F1 E618 C3FA40
3E76 3E80 10FB FEA6 FEB0 16755 2805 c1
DT D7 240C40 2005 2012 11EAFF 1604
1609 oD . 110BOO 369C 79 1812 3695
3E80 2002 = 019 2B FEFF 7D 010005
D7 18E8 362D 18EF 46711 2802 B660 OB
0613 3E80 010100 17 1806 2805 78
3E00 D7 16624 C5 AF 0600 110100 B1
D7 3ET6 CDBBO2 16668 242140 OEO1 1808 16821 20FB
10FD D7 7C 3600 1804 D TE
16536 3E80 15 FEFE 111600 O6FF E606 FE95
D7 20CA 20F8 ED52 OEFF 2818 20F1
3E76 46580 240C40 c1 TE 09 16777 11FFFF 362D
D7 117801 210014 FEZD 222140 00 15
OE13 19 2B 2003 3617 2ATB40 2802
3E80 222140 7¢C 3697 2ATB40 19 18EC
D7 3617 BS Cc9 16734 3600 TE 2AFC40
3A3440 111200 20FB FE15 C5 FE2D 2B
E605 19 240C40 2003 CDBBO2 2814 2B
c606 227840 16645 119001 16690 3608 g FE17 22FC40
47 3615 19 C9 2F 2810 16843 242140
3E80 16601 110700 TE FE80 6F FE80 3600
1 REM v.v0u...¢345 7078)...... 201D E681 2803 C3C440
16 LET X = 16514 19 2805 16798 227B40 3E1E
20 LET A$ = "
30 IF A$ = "" THEN INPUT A$ 18 PRINT "ADDRESS?" X0
48 IF A$ = "S" THEN STOP 2@ INPUT A €38240
58 POKE X, 16%CODE A$ + CODE A$<2) - 476 3@ PRINT A; "2 SPACES";
gg Eg%n; ﬁTxeiei X; " 2 spaces "; A$1 TO 2) gﬂg;(gg&PgEK 3/16 + 28);
80 LET A$ = A$C 3 TO O Figure 2. 4@ LETA=R 1 T‘PEE",,;;:?’ it
98 GOTO 3@ S8 GOTO 28 g
H bass drum. This will repeat itself at regular
COde lnvert Rhythm band intervals. Now press shi‘f:';cc‘;j P, and a wg:od-
Steve Brown, Jason Judge, block will be added to the bass drum. Press
Camberley, Cheltenham, Newline and the tones will be deleted.
Surrey. Gloucestershire.

Shifted M will allow you to enter new speed
and shifted . will allow you to enter a rhythm
as a string. By entering graphics, keywords
and “+CRH$(X)+" you have 4.72236 x 10"’
different rhythms at your disposal.

To enter the program, first Enter and Run
program A. Enter the machine data then
delete lines 2-70 and enter program B. Save
the program then run it.

TC" . ?RNDR OOSUB P SLS

1. COPY ND(I RE URN LN
nstLPRINT h 3nua 7K LORD TRN
1

20 D!N H’liﬂ)
uT

o ég$o i1ie

4

@ LET es=ts (X)
go iF Be oR

ODE B
7° 55::'5& DO)B‘THEN POKE 1881
4, OD
g. RRNS USR 165285
ETURN

Be=" " THEN RET

1e
13. IF INKEY.() * THEN LET HMs(X
HK

1 .25; CODE INKEYS$=118 THEN LET

1 @ IF INKEYgs"," THEN GOTO 210
Ir INKEYS=")>" THEN GOTO 39

GOosSuUp e%

FOR Twi TO I

NEXT T

20 ee
QDGDOSOO g "1" CONTRINS 39 ZIE

=1
3 POKE 16510,@

4 REM INE 3 POKES LINE "1*
To E s
gl FOR x-xsuzn TO 165 2
Ir THEN INPUT
< Agspukz x 16«COD.. nucoo As 2

BE@ LET As=As(
80 NEXT '- $(3 TO )

7@ PRINT “"DELETE LINES 2-70 TH
EN
= Pﬂssﬂgﬂ THE SECOND HALF OF

FROM ADRESS 16514

Q1 00 2A @82 4@ 37 ED 48
30 FB CO 231 FF 2 o1 08
s SHsBEn
D 84

Eg 87 ED S2 39 EF C9
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COMPETITION CORNER

A £15 book token will be awarded to the first correct solution
drawn from the competition bag. All entries must be at the
Your Computer offices by the last working day in February. The
name of the winner, the solution, and a competition report will
be published in the April, 1983 issue of Your Computer.

If you want to set a competition for Competition Corner,
remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

ORB BOMB
BY ANTHONY ROBERTS

YOU ARE in danger of sudden death — floating
in through the open window has come this
Klingon para-explosive homing anti-personnel
mine. It is an orb split into eight segments
along three mutually-perpendicular planes
meeting at the sphere’s centre — so that each
hemisphere can be twisted through 90° rather
like a spherical Rubik cube. Each segment has
a symbol in each corner, and the sphere is de-
fused when all the corners with similar
symbols lie together.

A flattened plan of the sphere is shown
below: what is the minimum number of 90°
twists needed to defuse the mine?

Competition
results

OUR CHRISTMAS MAILBAG brought nearly
1,000 entries for the December competition
which offered an Atari 400 as a prize.
Obviously the Atari is the dark horse in the
home computer stakes.

We asked competitors to complete the
sentence ‘“‘An Atari in my Christmas stocking
would mean . . ."”. The winning entry came
from Mrs D M Thomson, 55 Kent Avenue,
Yate, Bristol, who suggested it would mean “a
pleasant piece of hardware in my software”.
Another entry which indicated that the Atari
has a strong appeal for lady computerniks was
Mrs Allemand’s “my ship had come in
because all the nice girls love Atari”,

Taking a strictly practical view of this yule-
tide possibility G Clow wrote “I would not be
able to put my foot in it”’; a consideration that
was echoed by H Barnes’ “less room for the
Cray 1 I asked for”. A Storey expressed the
problem neatly with his “a hole in mum’s

The sequence of
soluton 1o the xmos (([23[13] 3 [19
Box problem.
122 |18 l1o
)
21|17
16 |20
5|9
6|58 4
22 7 14 24|

Other entries struck a topical note. S Wallis
thought that an Atari in his stocking would
have meant that breakfast TV started on the
25th of December and K Parker claimed
“that Channel Four would lose 25 percent of
its audience’’; while M Trezza safely assumed
that we watched the ads with “Father
Christmas has short fat hairy legs”.

There was not much scope for the dedicated
punster although ] Shaw’s “‘many absorbing
hours of explorAtari fun and games” made a
valiant effort and several entries looked
forward to ‘““Atarific Christmas”".

“Have a happy Xmas and New Year” was
the startling solution to the Xmas Box
problem. Most people found that the problem
was not taxing enough to warrant a computer
solution. The £15 book program goes to P
Topping, 100 Longhill Road, Ovington,
Brighton, Sussex, whose entry was the first

micromesh tights’’. one we pulled out of the bag. o]
Solution to the December Atari crossword.
f
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inc VAT - carriage free

Still unbeatable value at this price
with a full size keyboard

Backed by Adda's full one year
warranty,

inc VAT - carriage free

The VIC Printer — suitable for the
Commodore 64 also — will print
wrams. letters, business data

raphics. It offers high
specifications at a competitive
price.

R —

Features include: 80
characiers per line. Tractor
feed dot matrix. 30
characters per second print
speed. Full alphanumerics

- A

S R o R R e —

inc VAT - carriage free

The 64K personal computer that outpaces
the rest
Backed by Adda’s full one year warranty.

and graphic printing, inc VAT — carriage free
Double-size character
capability. Price includes CF‘” the VIIC;Z&a‘nd the

all cables. Alternative

A disk unit transforms

gg:ter G:}gg:c with full- your computer into a
mp;spfnc VAT high-speed system
: ideal for the more
serious programmer or

small businessman. It
enables you to get the

compati

Features include: * 5K RAM
expandable up to 29K * 8 border
colours, 16 screen colours
* 8 screen character colours
* 3 audible tone generators, each of
3 octaves * a ‘white noise’ generator
* B8 character program line length
* 64 ASCIl character set * full PET-
type graphics character set
generated directly from keyboard
* 176 x 158 pixels (27,808 in total)
maximum resolution
* 8 programmable special functions
ag;:essed via 4 special function -

S,

Features include: * 64K built in RAM

* 40 column colour display — tv interface

* Upper and lower case characters and

grap ics * Sprite graphics on eight levels
Music synthesiser with three voices and

nine octave range * 16 colours avallable

simultaneously * 8 bit parallel user port.

£299-95

best out of your utility programs.

Features include: 170K bytes capacity. Uses soft-sectored standard
5%" slngle density floppy disks. Direct interface to computer. Direct
ility with Printer. Prices includes all cables.

MEMORY PACKS FOR THE VIC-20

Special lug-in cartridges are available to
expand VIC's memory. 3K, 8K and 16K RAM
packs plug directly into computer.

16K RAM Memory Pack £74.

8K RAM Memory Pack £44.95,

3K RAM Memory Pack £29.95

01-200 0200



[MSCHIZOIDS

for any ZX SPECTRUM.

It's my own fault, | even volunteered

| thought that with the spoce-dozer ond its shovel and skyhook it
vld be easy shifting the galaxy’s rubbish. Childs play, HUH!

They wamed me of the weird packaging, the troys, the rods, ond

all the rest

But they didn’t say I'd have to stop and control not just one but

two or even more garboge pods. Then prod them, push them,

toward that black hole, and oh, it's so very, very block, anc

ionely, 5o empty

Ponic, musn’t panic, but they won't stop, twirling @

ond turning, always turning, towards me, ogainst m

And I'm olone

pinning
& Ol me

o hide, on my own, my own . , own

SCHIZOIDS: NOT JUST A GAME. BUT A STATE OF MIND

SCHIZOIDS features real-time animated 3d graphics for a
breathtoking visual experience, plus sound and all those arcade
features you'd expect from IMAGINE
Gome design and Softwore by Peter Para
(D.HL)

d and the Yid Kids

HWACKY

the wildest, zaniest woy of eaming o fast buc
With crazy guests screum ng for service
gonnoa hove to be quick to pu:i ot fips
slop the drinks, as you dodge the drunks an
from elev 1o elevator
spols you, your gonna be out or

e c._l-:! », incredible
.rrooti hi- res multic , authentic
sound effects ond special playfield. Keyboard or
oystick co

, coz it the Boss man

our but

Yet onother H u_;h rrformonce Arcode ‘\_qu:I""
experience for any Commodore Vic-20
Game r_]c_-:.rgn and software by Jgend Evans

Imagine Software, Masons Buildings, Ex

super

ARCA

the name of th
fostest, meane

me espec

Ju’ll Pl asma Disrup
youe
ZXSPECTRUM |16K or -18!(]
moch
INg fr.'(jlhl
f 1, sSMOOoIlr
(any memory size)
- -hw‘.;H different olen
d animalion,
d eftects

ammaot

Gome design and software by D. H. Lawson

ange Street East, Liverpool, Merseyside

en you havel
st Drive hovesl

2 3P
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pwards
1 hove
gven't

and the

PN,

MAwiloble from oll good software outlets

Anyohheae‘:game‘:a!o: jus I N N N BN B G N G N . .

; Post coupon now to Imagine Software, Masons Buildings,
A4 I Exchange Street East, Liverpool, Merseyside L2 3PN. I
Please rush me copies of (tick box|
l [ ] Arcadia [ ] Schizoids [] Arcadia [ ] Wacky Waiters I
(for any ZX Spectrum) (tor any Commodore VIC-20
. EACH Please debit my Access/Barclaycard |delete as necessary) l
Inchucing first class post, packing, VAT Card — - - T T T r
and an UNCONDITIONAL LIFETIME l N e [ ] [ [ [ | | | |
GUARANTEE Numbper ] i I
When you buy Imagine Software | enclose Cheque/PO for €
buy it for life. |If an Imagine l : I
fware product EVER fails to load Nome . —— =
it fime simply return it 1o Imagine P I
feean instont free replacement. _ Address — —
W ¥
Alorders despatched by first class post i A B l
witin 24 hours of receipt. 2
Wby not put a first class stomp on your L == B B B BE R B R R ER J

gvelope and you will receive your order
Witin 3 days of posting

j=
SAPNOhS e B SUPERFAST CREDIT CARD SALES LINE: E
051236 6849 (24hrs)







Computer
Challenge

16 colours
professional keyboard
full graphics
real sound

& Erggnormc keyboard with 57 movnr!gkeys

28 rows x 40 characters high resolution
Teletext/viewdata compatable graphics

6 octaves of real sound plus Hi-Fioutput

Centronics printer interface and cassette port
Comprehensive user manual

PTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR:
® ELECTRONIC MAIL ® TELESOFTWARE ® PRESTEL

NG SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER

il
*Z FOR HOME: The ORIC-1 is the professional alternative for home computing.
_.ﬁuperbly styled, the 57 key layout is based upon computers costing many times more
fian the ORIC, and will help the whole family to learn and understand computing,
it from day one. The ORIC incorporates an improved version of Basic
forease of programming and use. For the enthusiasts the computer has laser
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi
output for incredible effect. The communications Modem will

allow “Telesoftware, message sending, and Prestel use.

FOR BUSINESS: The ORIC-1 is the answer to many
day to day problems. Software is becoming available for
payroll, accounts, stock-control, and many more systems
to help your day to day business organising and control.
In‘addition, the ORIC COMMUNICATIONS MODEM will
allow you to access up to 200,000 pages of Prestel
nformation, to send and receive ‘electronic mail,
tobook hotels, and flights (and pay for them) and to
0ok at the latest stock-market and share indexes.
Inshort the ORIC-1is a must for all businesses
arge orsmall.
HOW TO ORDER YOUR ORIC-1: By phone:
ustring our telesales number Ascot (0990) 27641.
By pest: You can pay by cheque, postal order
\CCESS =BARCLAYCARD — AMEX — DINERS.
Vease allowi2 8 days for delivery).
Money back ifnot satisfied.

ht ORIC PRODUCTS INTERNATIONAL 1982
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Though no official charts exist as yet, a quick
look through the popular Micro Press will
show you which software is way out in front
— Bug Byte!

So say tens of thousonds of satisfied
customers who continue to make action
packed games like Mazogs, Speciral Invaders,
Vic Panic, Cosmiads, Another Vic in the Wall
and many many more, massive best sellers
as do consistently hot reviews in the popular
Micro Press.

Why?

Because Bug Byte software is good — very
good. Our talented young team of
programmers have 3 years professional
experience of bringing out the very best in
whichever machine you're using. Utilising all
its capabilities to the full and all your
capabilities to the full, with fabulous graphics
and incredibly realistic sound effects.

A dazzling array of Bug Byte software is
currently available for ZX 81, ZX Spectrum
Vic 20 (expanded and unexpanded), BBC
Micro (A and B models) and Atom, and
more are becoming available almost daily.

O 2T e o
5 v A
 SOFTWARE S SOFTWARE 37

You can buy through our nationwide network of
authorised dealers including Laskys,

W. H. Smiths, Currys Micro C, Spectrum and
larger branches of Boots. Look for the Bug Byte
sign and be sure you're buying the best.
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GREAT ﬂ’ BC PROGRAMS FROM
| BRITAIN’S LEADING SOFTWARE HOUSE
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-speeds and three speeds.

exploding missiles. Opﬁmtomplaoedefmsnd
suppress new fleet advances, Bonus bases awarded each
new sheet. S according to overall difficuity level.
Ongoing display of score and hi-score. End of game
rankings of top five scores.

This program has many unique extras e.g. ‘battie
analysis’ showing the number of each alien type shot
down, how many motherships destroyed, the number
of sheets cleared, the shots fired, the percentage of
hits made and the number of bases lost,

CHESS (B) £6.95

Our excellent machine code program— now with

superb MODE 1, colour graphics. Six skill levels, play
black or white, illegal moves rejected, ‘en passant’, castling,
take-back of moves, and display of player’'s cumulative
move-time. Options include Blitz Chess where you must
move in 10 seconds, set-up of positions for analysis, replay
of a game just played and saving of part completed

games on tape. On loading, a 1972 Spassky/Fischer

game can be replayed.

NOTE: Model A Version still available at only £4.95,

If you wish to upgrade your Model A version please

return your tape, together with £2.50 plus V.A.T.

(Special Offer does not apply for Model A upgrade)

u®0000@qu

Other B.B.C. programs available:
Galactic Commander (B) £6.95/
Laser Command (B) £6.95/
Adventure £6.96/

Cowboy Shoot-Out (B) £6.95/
Filer £8.95/Micro Budget £6.96/

)t

Timetrek (B) £6.95/Spacemaze (B)

£5.95/Martians (B)£5.95/ Astro Navigator (B)

£4,96/Star Trek £4.95/Maze Invaders (B)

£4.96/ Footer (B) £6.95/Munchyman £5.95/Seek

£5.96/Eldorado Gold (B) £5.95/Cat & Mouse £4.95/
Mastermind £3.96/Reversi 1 £4.95/Reversi 2 (B) £4.95/
Roulette (B) £4.95/Gomoku £3.95/Zombies £3.95/
Dissassembler £5.96/ Consteliation (8] £5,96/
Where? (B) £5.95/ Junior Maths Pack (B) £5.95

| _ ~ g - | . WE ARE AUTHORISED DEALERS
, . ¥ R W e - N FOR ACORN ATOM, BBC MICRO
_ .0\ e 5 0 : A W : & DRAGON 32

MICRO POWER LTD
Dept.YC2

882 REGENT STREEY
CHAPEL ALLERTON
LEEDS LS7 4PE

Tel (0632) 683186

Deduct [} per cassetie
wharn ordering
Iwo Of Mmore

Plaase 300 S5p order P& P+ VAT at 15% ﬂ —
Please Note: Lt

All programs are now available at all good
dealers ordirect from MICRO POWER LTD.

WRITTEN ANY PROGRAMS!
WE PAY 20% ROYALTIES
FOR DRAGON, SPECTRUM
BBC, ATOM PROGRAMS

| ‘. -‘_r:'@) ,l:. 4

-\,gg'u:u

g 's'“:""}'; -:"-:"F, >
| 3 AIM|P EJRIM RJORF E

World Geography (B) £6.95.
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Just getting started in computifig? Or perhaps you're Facilities provided on the Sinclair ZX81 and
already pretty knowledgeable and would like to extend Spectrum, Vic 20, Acorn Atom and BBC micro have
your programming skills. Either way Your Computer been examined in article after article, providing a
back issues can help to fill your need for reliable and, comprehensive introduction to all the most popular
above all, relevant information about home computing. home computers. Just run your eye down the Contents
Every issue contains reviews of new computers, of our back issues and you'll see what we mean.
software evaluations, and surveys of add-on equipment
together with informative articles which tell you how to To order back issues complete the coupon at the foot
get to grips with graphics, sound and machine code of this page and send it with your remittance to the

programming. address shown on the coupon.

January 1982

Reviews: BBC micro; Wordprocessing on Atom; Morphy.v
Champion (chess computers). Game — Treasure House
Education — ZX81 programs for school use. Vic-20 Software
ZX81 Graphics. A-D conversion. interview — Kenneth Baker

February 1982

Survey: f cs. ZX S
Vic 20 m ow gs
Atom P “ nZ rr
Borlana:

April 1982

Survey: ZX Ports. Sorting on ZX-81, BBC Graphics. How to write
an Adventure Game. Atom line labelling. Game — Nim for ZX81
and Apple Il. 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 for 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 Utilites, 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-assembier, Programs for ZX-80. Interview
— Richard Altwasser

August 1982

Review: Dragon 32. Survey: Vic 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 ZX-81. Games
— Vic Dambuster; B-52 Bomb Run. Vic-20 Assembler. Spectrum
Disassembler. ZX-81 Indexer. ZX-81 machine code (Part 2)

" 3 ' - Midwich MC control computer. Interview — Hermann Hauser
T
* October 1982
Reviews. Sanyo PHC range; MPF-ll; Commodore 64; Colour
To obtain any of these back issues please complete and return the Genie. Survey: BBC Software. Atom Forth. Pascal for Basic users
inted bel Pri Includi ¢ and ki X ZX word processing. Games — ZX-81 Pinball; Vic Catacombs
coupon print Ow. Frices per copy including post and packing are. Atom text. BBC control Key. Spectrum Assembler. ZX-81 machine

United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail)  code (Part 3). Interview — Douglas Adams

.§><_______-________.____—-___—_..

Quantity required To: General Sales Dept., Room 108, IPC Business Press Ltd.,

Issue (month) Year Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.

Please send me the back issues detailed left - for which |
enclose cheque/PO for £ payable to
IPC Business Press.

Name
Address
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ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

Spectrum Junior Education £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 (C1) £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 18K 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 ($11.60) per cassette; includes AIRMAIL
postage.

GEMINI
SOFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an 8 x 8 Galaxy, Klingons and Starbases, short
and long range scans, Torpedoes and Phasers, Computer
etc.

PLUS Normal or Hyperdrive: choose your speed but
watch the energy level.

Galaxy Map: keep track of where you have 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
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THE ADVENTURE GAME THAT'S FOR REAL !!!!

£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM
(16K ZX81 VERSION NOW AVAILABLE)

1 10 locate the Golden Sundial of Py in 1ime and wp:

1t could take you a week o - ke you 3 hietime! PIMANIA
1 ewsdence that ¢ e O
(C

of age | an adventure

Automata Lid. (YC)
e Road
POS 3LR

BRITAIN'S LARGEST SINGLE
MICRO USER GROUP
BEEBUG =:

THE

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

MEMBERSHIP NOW EXCEEDS 10,000
BEEBUG runs a regular magazine devoted exclusively to the BBC Micro (10
issues per yearl. Now 36 pages.
First issue April 1982. Reprints of all issues available to members.
Programs — Hints and Tips — Masjor articles — News
Commentary.
PLUS members’ discount schame PLUS members’ software library.

Roviews -

April Issue: 3D Noughts and Crosses, Moon Lander, Elipse and 3D Surface. Plus anticles
on Upgrading to Model B, Making Sounds, and Operating System Calls

May Issue: Careers, Bombor, Chords, Spiral and more

Plus artickes on Graphics, Writing Games Programs, and Using tho Assombler

June Issue: Mazetrap, Minl Word Processor, Polygon; plus articles on Upgrading, The
User Port, TV ser and Monitor Review, Graphics Part 1l, More Assemblor Hints,
Structuring in BBC Basic, plus BBC Bugs

July lssue (36 pages) Invaders and patchwork programs. Fix for BBC cassette Bugs,
Mode 7 explored, User define Keys, Software reviews, High res graphics printout,
RS423 roceive fix

September Issue: Games programs! Higher/Lower, Hangman, plus string sesrch
program. Articles on debugging programs, a Safe Verifier, new User guide, errata,
creating and moving multicolour characters, logic and the Beeb, ideas on colouring and
shading, Acom’s ROM replacement charge plus much more

October Issue. Program features: alen attack, calendar generator, Union Jack, memaory
display utility. Articles on debugging, improving key detection, Acorn press release on
0.5.1.2. issue Il Basic, the tube and second processor options, 3 now series for loss
expanenced users, software reviews

Membership

6 months £4.90, 1 year £8.90
Send £1.00 and A4 SAE

for sample

Make cheques to
BEEBUG

and send to
BEEBUG, Dept 4,
374 Wandsworth Rd.,
London, SW8 4TE.

Overssas 1 ysar only:

Europe £15.00, Middle East £18.00
Americas & Africa £20.00,

Other countries £22.00.
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From Scotland s Capital comes dht, 5ofrware for the

i ZX Spectrum, VIC 20 & now also Dragon 32

The Quest Orb Star fighter
(48K — Spectrum; Dragon 32) (48K — Spectrum; 16K — VIC 20; Dragon 32) (464 Spectrum)

- Make your way through the under
(One of the most exciting adventure All action, full-colour, graphic machine

ground labarynth in your search for the
games currently available). Fight your code, Space-battle with devastating
explosions. On screen scoring and high
score kept. The longer you survive the
route so that you can getl out again, Full more difficult it becomes. Only £5.00

and Magic wares from a trader. Battle sound effects and save game facility. Games Pack (Unexpanded VIC 20)
with one of the many Monsters. Up to Only £5.00 P Alien * Road Race *

1500 locations may be searched in the NEW! 3-D Maze The Island * Pontoon *
course of a game. Full sound effects and ¥ Only £5.00

(48K — Spectrum; Dragon 32) . :
save game facility. Only £5.00 P 9

7 k Exciting 3-Dimensional Maze Game!
Star Tre Search lor the 3 fabulous treasures, then
(16K Spectrum; 8K — VIC 20; Dragon 32) ke vour way back 1o the exit, Time

Save the Galaxy from the Klingons using voursell wath the On Screen Clock

dreaded Orb, which you must destroy.

G he de ] mplex in
way into the depths of the compl i Encountér many Monsters.  discover

your Quest for the Holy Grail. Discover

Treasure and try to remember your
Gold and Precious stones, buy weapons

your rapud-lire  phasers and photon But Beware the treasures are ool
torpedos.  Automatic short-range scan, always in the same locanons

Galaxy map and Star-bases . *Only £5.00

Full sound effects and 10 Ilevels of Dealer Attractivie Discounis
chificuliy! Only £5.00 Spectrum & VIC 20 progeamimes
ALL ORDERS DESPATCHED BY RETURN wanted — 25% Royalties Pasl

lenciose a Cheques/PO for § Piase Supply
Name The Quest(C500) [ 3-D Maze (£5000 [
AdNess
- Post Code - Oeb(£500) O Starfighter (€500) [J

All pnces include PAP and VAT

MPACT SOF TWARE star Trek(es500) [ Games Pack(ts 00) [

70, Rediord Avenue

EDINBURGH EH13 0B8W Pioase slite muchine KAk

TEL.O31~341-2257

ENTER THE SUPER JRS

ZX SOFTWARE COMPETITION AND

WIN £250 PLUS

A14"COLOURTV

Your original ZX81 or SPECTRUM program could win the first I

prize of £250 and a 14" colour T.V., the second prize of £150, or

From Warp
Factor Eight

Lift-off into

] H S
one of the three third prizes of a JRS 64K RAM Pack 83 W'th H I
PLUS

® makes your computing easier, faster,

a substantial cash payment for the distribution rights to your more reliable, less exhausting and simply
game by JRS [even if you don’t win a prize, JRS may still offer to more enjoyable
buy your program, providing it meets with the high standards @ angles your computer neatly to the ZX81
red). Al : ries ISt B recaiied B FabR T T correct ergonomic position for the most

requirec € i u aoy 3‘ ary 3 efficient keyboard operation SPECTRUM

/ / [ ( - 2 S Wil
Winners will be notified.by post by March 31st, and results will 8 tetivides sxiri voriilation for hot ZXB1's VIC20
be published in the May issues of Sinclair User and and Spectrums TRS80
Your Computers ® instantly applied

- S NEW BRAIN

All programs submitted must be accompanied by an official ® styled for ‘83, adds that professional look
entry form, available from JRS Software, which contains full 1o your set up JUPITER ACE
details of the rules and conditions of the competition ® precision injection moulded in quality EtC

Fill in the coupon below and paost it today for your official ABS, non scratch - non slip base :
entry form, including a large stamped addressed envelope — —— 53— X 8 _F 8§ _§F

Order form. Please send me HI-STAK set(s) (at £3.95 per

Please rush me by earliest post set). | enclose cheque/P.0O. for
Competition Entry Form | New 1983 Catalogue

* Tick as appropriate Ngrne

Name Addresg

Address

To: Warp Factor Eight, Dept. YC.
6 Pelham Road, Braughing, Ware, Herts. SG11 2QU.

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691
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SYSTEM?
Breast Pocket Computer — AS Book Size System

More powerful than pocket computers costing up to twice as much
Sharp PC-1251 Computer
Plus FREE £10 software voucher P £79- 95
CE-125 Printer/ Micro
Cassette
Plus FREE £10 software voucher £99. 95
Custom made for Sales Executives. Ideal for Engineers
and Hobbyists, or as a starter computgr that grows into
a powerful, reliable system.
PC-1251. Massive memory: — 4.2K RAM (3.7K user)
and 24K ROM for extended BASIC, including DIM,
STRING and INKEY$. Up to 18 programs stored in
memory at once, each with its own execute key, plus
reserve mode for frequently used commands. One-
touch mode selector for Reserve/Program/Run.: Full
range of math and science functions. QWERTY
keyboard. 24 digit dot matrix display. Auto power-off,
with memory protection.
CE-125. Half the size of this page and less than 1 inch
thick!
24 character thermal printing of data, computation
results, programs, etc. Integral micro cassette recorder
for error-free saving/loading, plus built-in interface
for standard cassette recorder. Will run existing
PC-1211 software but many times faster! Powered by
rechargeable NiCad batteries, or mains adaptor
(supplied).
MICROL AND SHARP SOFTWARE AVAILABLE SOON
SEND FOR DETAILS

WORLD'S SMALLEST COMPUTER s

System Price £179.90
including VAT and FREE £20 software voucher

Dimensions
PC-1251. 135 x 70 = 9.8mm /5-5/16 x 2% x 3/8 inch). Wesght: 115G (4oz)
CE-125. 205 x 149 x 23mm {8-1/16 x §71/8 x 23/32 inch]. Weight: 550g {1.2Ib)

SHARP PC-1500 COLOUR COMPUTER

The world's most powerful pocket computer?

PRICES, including VAT and FREE software voucher

PC-1500 Pocket Computer plus £20 software voucher £169.96
CE-150 Colour Printer/Cassette interface plus £20 voucher. £149.956
CE-155 8K RAM Expansion Module plus £10 voucher £79.95
CE-159 8K RAM/ROM with battery back up + £10 voucher £89.96
CE-152 Custom Cassette Recorder pius £5 voucher £39.95
CE-153 140 key Software Board plus £10 voucher £79.95
CE-158 RS-232C Interface plus £20 voucher £149.95

SOFTWARE ACCESSORY LIST ON REQUEST

PRICES include VAT, P&BP. Offers are
subjoct to availability. Send Cheques,
P.O., ot phone your credit card no. 1o

16K 16/48

ADVENTURE

* Over 200 places to explore in this machine 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.

FANTASTIC VOYAGE
(ZX81 16K ONLY)

This real-time graphics simulation set inside the human body
was written by a lecturer in anatomy. You are injected into the
blood stream in your miniature submarine. Navigate the
arteries, veins and heart to the brain, where a blood clot must
be destroved. 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.

=<MICROL

Dept YC, 38 Burleigh St
Cambridge CB1 1DG
Telephone: 0223 312453

MAIL
ORDER

ZX81 SPECTRUM DRAGON TANDY BBC

32 LEVEL 2

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 4 ) 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!

A/B

£1000 IN PRIZES

** 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

ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95
(ANY MIX) INCLUSIVE.
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE

How can Tangerine promise you a
professional computer for only £99.957
Because, unlike most computer builders,
we have designed the U.L.A. ourselves.

This makes the ORIC-1 substantially more
reliable and versatile to work with and
what's more, at £99.95, you get a
professional system well below the price of

-
-.--------

otL

, ey —
|.__d = J

cTi RETURN

IEI-----------
I_Iﬁllg----.

(Please allow 28 days for delivery)  Subject to availability

Order your ORIC-1 direct from the designers

BY POST: You can pay by cheque, postal BY PHONE: Just ring our telesales number
order, ACCESS - BARCLAYCARD-VISA ELY (0353) 2271/2/3/4

Please delete/compiete as applicable

lenclose a cheque/p.o, payable to TANGERINE
COMPUTER SYSTEMS LTD. For £

Please charge my Access, Barclaycard, Visa No

Name
Address

¥ you require a VAT receipt please tick LJ
TANGERINE COMPUTER SYSTEMS LTD. 3 Club Mews, Ely Cambs CB7 ANW

Please send me a full colour brochure |

all leading manufacturers.

We can give you prompt service, quality,
reliability and full technical backup: The
ORIC Computer System will guarantee you
that and more:

@ 8 colour graphic display (8 foreground + 8
background)

® 40 character by 28 line colour text display
® High resolution graphics (240/200 pixels)
240 across screen, 200 down

® 96 User defined graphics symbols

® Microsoft BASIC software

@ 6 octaves of music with Hi-Fi output and

4 preset sound effects — Shoot, Explode,
Ping, Zap

® Centronics printer interface (compatible
with a whole range of standard printers)

® Optional Communications Modem
(allowing access to 200,000 pages of
Prestel and direct link with other computers)
@ Typewriter style keyboard

@ Professionally written user manual by
well-known computer authors

@ Oric Owner Magazine included with each
ORIC 1 purchased

® Tan-Forth supplied free with every mail
order 48K Model

® Extended Basic (BBC etc) available soon

@ Full range of business and leisure software
coming shortly.

| Qty | Price Inc. VAT | Total
£9995
£16995
£79.00



NOW in Blrmlngham —the centre of industrial Britain...

N \“{
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Ibmputer
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R

Bi Iey Hall, Blrmlngham
April 28-30, 1983

Sponsored by dorriing 2nd R AT

}i'x
S b )
.

This exhibition is the ideal showcase for companies
who need to demonstrate their products to the fast
expanding market for home and personal
computers, small business systems and associated
software. \When you consider that the markets for
personal computers are regional and that
Birmingham has a developing computer awareness
with a great deal of computer expertise in the area,
you'll appreciate the need for The Midland
Computer Fair. The public has already
demonstrated its appreciation of The Computer
Fair in London by sheer volume of numbers. We
know the success will continue in Birmingham.

Personal computers are part of everyday life.

Make Sure Your Computer Products And Services
Are Seen At The Midland Computer Fair.

For the full story contact the Exhibitions Manager,
The Midland Computer Fair, IPC Exhibitions Ltd,
Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.

ERe lipe e ti i L 000 “Teaesanenisistre B SE ieil
Please contact me with further information about exhibiting at

The Midland Computer Fair.

Name __ . = =

Position in Company
Company
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CONVERT YOUR ZX....

FULLER MICRO SYSTEMS ADD STYLE, POWER,
VERSATILITY AND FULL TYPEWRITER KEYBOARD
OPERATION TO ZX81 AND ZX SPECTRUM!

FULLER FD42 SYSTEM - The ideal

Gift for ZX81 users!
The ZX81 is easily Britain's best selling small computer, and now
costs an incredibly low £49.95. To celebrate this event, we are
offering our equally popular FD42 system at an even lower price
than before! It converts your ZX81 into a sturdy, 20
attractive and professiona! unit, now onLy £29.95
with full sized typewriter keyboard. (plus £250 p & p)

ITS EVEN CHEAPER IN KIT FORM!

\ FD42 Keyboard and Case Kit — JusT £24.95
(plus £2.50

FD42 Keyboard Kit JusT£14.95
(pius 80p p & pj

OR WHY NOT BUY A COMPLETE SYSTEM!

If you are not lucky enough to already own a ZX81,

an FD42 System, including computer, from us, and make an even

bigger saving! ZX81, FD42 Keyboard and Case with power supply,

INTO THIS
FOR ONLY...

e SOy = - sl L Yo EY AR Y - - i |
FULLER MEMORY EXPANSION - a massive g;;ﬁcg-p‘;‘::sfggagg{p,fj;“;;g‘gg U
boost for gour ZX81! e AR A

The basic ZX81 has only 1K of RAM - now you can add on an FULLER FD SYSTEM for

enormous 16K with our FD 16K Memory Module. FD 16K to ZX SPECTRUM

mount on the back of ZX81 or Fuller Case.

£24.95 piussoppap)
FD 18K to fit inside Fuller Case, complete with RAM
adaptor board. £29.95 (plus 80p p & p)

FD 64K to fit inside case (incl RAM adaptor board) £69 .95
FD 64K to mount on back of ZX81 or FULLER CASE "
- - £64 95 Now, the famous FULLER keyboard and case unit has been

= H adapted for Britain's fastest selling colour computer - the amazing
::ULLERZ)S(OSUNDt EXITANSION a superb addition ZX Spectrumi it has the same hiih standard as the ZX81 unit, a
O your pectrum: tough plastic case encloses the keyboard. Spectrum P.CB. and

Clear, dynamic sound effects wiii reaily enhance your enjoyment power supply. Th i

' oo 4 d y. The Keyboard has 42 keys including all the

of the new, exciting programs available for the sensational ZX Spectrum graphic characters printed on to them, the full travel key
Specln.lm Our new sound box comes Complete W|th leads. switches have gdd p‘ated contacts and guaranteed hfe of 106
volume control and loudspeaker. Just plug it into your MIC input, operations.

and it fits neatly onto the back of the Spectrum in a tough, plastic IT'S SO EASY TO INSTALL! You simply unscrew the ZX P.CB.
case. from its case, screw it to the FD case, and plug in the keyboard.
JusT £6.95 (piussoppap)  No soldering or technical knowledge required.

NEW! Programmable Sound Generator — adds exciting new COMPLETEUNIT £39.95 (plus £2.50 p & p)

sounds to the Spectrum range. KIT FORM £33.95 (plus £2.50 p & p)
onLY £19.95 (piussoppap)

STOP PRESS! 16K Spectrum owners - upgradeto ~ SPECTRUM MOTHERBOARD

: = : Fits inside the Fuller case, allowing expansion to the ZX memory
48K with a Fuller Spectrum Upgrade Pack - complete with  ° % S0-me v e

full assembly instructions. £34.95 (incpip , aLoTS £15.098 i sor 54
. ~Poctium Software S count oy 3 SLOTS £19.95 (plus80p p & p)
are is available for the Spectrum, you could count on
Fuller to be one of the first! Startrek, Flight Simulation and Death gstoﬁsAgé\;;% aSmF;ECTRUM P.S.U.
Star, all in attractively packaged cassatté fgmoo 5 Mains either 110v or 240v AC. £5 05 (olus 80p p & p}l
t (plus 50p p & p)

r--------ﬂ----1
Please supply the following items:

MICRO i ITEM JQUANTITY] PRICE |POSTAGE TOTAL #
SYSTEMS
i i
I [
l | enclose cheque/p.o. OJ I
Or, please debit my Access/Barclaycard No.
Name '
J Address [
Mail %c;( gULLEg MICRO gYSTEII-\ﬂS, = § I
The entre, Sweeting Street, Liverpool 2. furth el anet 0
Telephone: 051-236 6109 Please send me further details, | enclose SAE e
e el T N N E N D e I T I - .- J
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Q@
SKXCORNATOM ¥
Simonsoft

; CASS - ING & EM . _am . . =
1200,600,300 BAUD CASSETTE OPERATING SYSTEM Spemahsts in h|gh quallty
‘ i - ] h F S AN
VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE software Of the
Draw complex graphic shapes with one instruction = -
using our special ‘SHAPE’ command BBC Microcomputer Disassembler
33 NEW COMMANDS (Model A and B)
SHAPE N XY — draw shape number Nhat X,Y )
BLOCK — draw block of any size, any graphic mode Reveal the secrets of the BBC Microcomputer and those
POINT test if graphic point set or clear machine-code games with this full 6502 Disassembler. Ic_leal
FIND - print lines which contain a given string for the beginner and indispensable to the serious machine-
KEY - scans keyboard for use in real time games code programmer.
ZERO zero all basic vanables iR
SCREEN set cursor to screen location (0 to 511) z : . :
STOP debugging program command @ FULL Instructions supplied with the program
' STRG print strings in graphic modes e FIVE Modes of operation from memory dump to full
mMmcC — monitor — memory change, Hex & textdump automatic disassembly
RENUMBER including GOTOs and GOSUBs e USER Definable and automatic labelling of code and
AUTO — gutomatic line numbernng data

DELETE delete block of program lines

VERIFY — vernify programs after recording on tape
PACK removes non significant spaces

TONE sound a note of any duration and tone

PLUS: READ,DATA ,RESTORE,BSAVE ,APPEND,TAPE... using tapes
BSTRG, CHAR, POP, VAR & BLEEP ot
- : o HARD copy facility
Fits any size memory Atom e EASY to use single key commands
Full Documentation included BBC Disassembler. ... ... y 40 Sl  £6.95
NEW LOW PRICE £15.95 ALL INCLUSIVE

RUSH YOUR ORDER TO: Ross Software S
44 Premier Avenue, Grays, Essex RM16 2SD SImonSOft
Send £1 for documentation only Front Street, Topcliffe, N. Yorks, YO7 3RJ

@ BUILT-IN Error checking to avoid disassembly to data
areas

® BUILT-IN Operating system Entry point labels

® SAVE and LOAD facilities for dumping and recovery

Price is fully inclusive and for a cassette program.

DID YOU SOLVE THE RUBIC CUBE? M
THEN FOR A £100 PRIZE /|
YOU MIGHT JUST CRACK THE

ALPRA CONUNDRY

EBach month a sophisticated Conundrum Program will be offered by Omega Software for those people who wish to try their skill and analytical
ability against a mind bending puzzle. Entry will be closed on the last day of the second month of issue allowing some twelve weeks at most (o
solve the enigma. All entries should also contain a brief description of an original idea for a future Conundrum. The enlrf which contains the
correct solution together with the most elogant idea for a future puzzle as judged by the company's Software Manager, will receive a cash prize
of £100. All Conundrum Programs will be fun in their own right even if you do not solve the problem in time. Entry solutions should be submitted
on a postcard in a sealed envelope with your name and address clearly statod. 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 will be final. Winners will be notified by post and entry implies acceptance of these
rules. Only individua! purchasers of programs will be eligible to enter.

OMEGA SeFTIARS

Please send me an Alpha Conundrum Program for O ZX81 16K-£6.50 O Spectrum 16K-£6.50 O Vic 20-£6.50 (] BBC B-£6.50
for which I enclose my cheque/postal order for £___ made payable to Cambridge Research.

Name L — = : —— Cambridge Research

Chesterton Mill, French's Road
Address : : CAMBRIDGE CB4 3NP England
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VIC/
COMMODORE
64 IEEE -

CARTRIDGE
£49.95

VIC/64 users. The DAMS IEEE

is a simple, plug-in

Cartridge interface which slots

into the back of your VIC/64 + VAT"

and links it to disk drives, (Price including VAT. £57.44).
language packs, printers

and other peripherals.
Run several VIC/64's.
from one disk drive. f

VIC/COMMODORE 64
RAM'N ROM BOARD

Doubles the memory capacity of your VIC/64 and gives you the
facility to fit extra functions (VIC AID, VIC MON etc).
Comes complete with specially designed cover.

£22.95 4+ VAT (Prce inc. VAT £26.39).

'

TEL: 051-548 7111

DBAI.BR ENQUIRES WEI.COME

Send your business card, and receive our dealer ‘fact-pack’ NOW!
12 months parts & labour guarantee on all products.

g? CIBDIT CARD TELEPHONE ORDERS
WELCOME (Normal Office Hours). e i

DAMS BUSINESS COMPUTERS
Not Simply a Computer Dealer

‘CLEAR-VIEW’
ANTI-GLARE SCREEN

This exciting new product front DAMS is the answer to eye
fatigue, headaches and migraine - symptoms reguiarly -
encountered by VDU operators. The ‘Clear-View’ A=
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.

1z£19 95 + VAT (Price inc. VAT, £22.94),
131020 £24.95 + VAT (Price inc. VAT £2869).

20" and larger
(Leaflet available on request thh full technical specification).
Commodore 64

) VIC AID ez, .

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 Pen, Break etc.

Machine Code Monitor

Gives Save, Memory. Display, Load, Verify etc.

(similar to TIM on PET).

£19.95 + VAT, (rice inc var £2204)
Commodore 64

VIC MON s, ...

Another fine product to enchance the machine - code
capabilities of the VIC, VICMON is the ultimate programming
aid, incorporating: Assembler, Dissassembler, Fill, Re-Locate,
Identify, Exchange, Compare, Printing etc.

Slots into the DAMS RAM'N ROM board or similar.

£19.95 + VAT (price inc vaT £2294)

—

1 enclose cheque/P.O. OR please debit my:
Access No.
Barclaycard No.
Name
Address

(Prices inc. p«p)
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~ Your chanceto
_ promote your
__productsand
. services at
|Britain’s No. 1
Micro Show

and the Micro Mouse Contest - will again be

Whatever branch of the business you're in—

manufacturing or supplying: featured at The Computer Fair '83.
microcomputers, peripherals, associated Last year 38,432 ﬁeopie passed through the
accessories, software, books, videogames— turnstiles in only three days —this year is

you need The Computer Fair. %oing to be an even greater success.

This year the show will be big?er, open for omplete and return the coupon below for
four days - including a specia further information.

Businessman’s preview on the first day — and Return to: The Exhibition Manager,

will be staged in a much larger area. Hits of The Computer Fair, IPC Exhibitions Ltd,

last year — the Sinclair Village, Club Avenue Surrey House, 1 Throwley Way, Sutton,
2 e Suwsmﬁa 2

r Please contact me with details about exhibiting at The Computer Fair _l
THE NAME . e e

| |
| p’lter POSITIONINCOMPANY |
I Fa F===" coumpany 3 . B
| ADDRESS - |
| | : ' |
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C.J.E. B15/C)
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IMicrocomputers

Uictagraph

plot window.

VAT included where applicable

QUALITY DISK DRIVES

Single drive 40 track single sided 1 x 100k. . .
Dual drive 40 track single sided 2 x 100k ..., ...
Dual drive 40 track double sided 2 x 200k . .. .......
Dual drive 80 track double sided 2 x 400k
All drives are cased with own PSU for reliability,
and include connecting cables and utilities disk
Delvery £4.00

L
-~

A

An essential aid to all computer owners with Plot, Draw, Draw to
a plotted co-ordinate, and medium/high resolution graphic
capabilities, VICTAGRAPH gives you a fully adjustable window
from plot 0,0 to plot 320, 200

Higher resolution is possible by simple multiplication X2, etc., or
reduction by division. Plot 0,0 in each corner to suit your
requirements.

Place your drawing, tracing diagram etc., on a single sheet of
paper and position in the VICTAGRAPH, AND you are ready to
plot all the points quickly using the movable window AND easy to
read scale

Made from high quality plastic sheets, 17" x 12" approx.

Ideal for multi-graphic resolution computers such as Atari etc. Not
suitable for Spectrum,

Total price £7.00. Cheques payable to: Victa Ceramics and
crossed. SAE for Details. UK only.

VICTA CERAMICS
6a BOW STREET, RUGELEY
STAFFS WS15 2BT.

Self Adhesive
Cassette Labels

X' ON ROLLS OR SHEETS
Y IDEAL FOR USE IN TYPEWRITERS
Y& ABOON TO SOFTWARE PRODUCERS

* CAN BE PRINTED WITH CLUB OR
COMPANY LOGO OR SYMBOL

CASSETTE LABELS ON ROLLS
(Complete with tractor feed perforations
to allow use in most computer printers)

CASSETTE LABELS ON SHEETS
(15 Labels per sheet)

Square or round ended centre hole
200 Labels  £6.00 Minimum order 500 labels
300 Labels £8.25 500 Labels £11.00

400 Labels £10.00 1000 Labels £20.00
500 Labels £12.00 2000 Labels £35.00

All prices include VAT and postage/ packing
Good discounts for larger quantities

Please send 15 % p stamp for printing price lists and sampile labels

o
naustriz Unit A4
Eurolink Ind. Estate
Sittingboumne
Kent ME10 3RN
Sittingbourne (0795) 28425

100 Labels  £3.50

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implementation on the

BBC Micro of the popular arcade game. (32K)
MAZE MAN an authentic version of the p-opular

arcade game. (32K) .
BALLOONS a highly oug-nal game that soon becomes

compulsive playing, (32K1......

DISSASSEMBLER Ihc memory Oump routine includes

a scrolling back in memory facility. {16K)

MISSILE CONTROL, MAZE MAN & BALLOONS
use the Keyboard or Joysticks for control

30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with explanations &
tips on using the BBC Micro
GAMES UTILITIES GRAPHICS & MUSIC
Most programs will 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 £3.00

LEADS

The BBC Micro comes without a cassette lead

7Pin Din 10 2 x 3.5mm & 1 x 2.5mm minkacks . .

7Pin Din to 5Pin Din & 2.5mm miniack .

7PinDinto7PnDin...........

7Pin Din PLUGS . . i Two for

8Pin Din PLUGS (for RGB socket] . : .. Two for

5Pin Din PLUGS (360" for RS232). . .. ... Two for

AS423 TO RS423 (BBC Micro to BBC Micro)

Two metre cable £4.00 Four metre cable £6.00

888RER
RERSIB

TELEVISION/MONITOR LEADS
full range available
Phono plug to Co-ax with high quaktv cabie 3 Metres
BNC Plug to BNC P

BNC Plug 10 Phono Plug
li.e. BBC Micro to Rediffusion TVRM)

PRINTER CABLES

BBC 10 36 way Centronics Type connector

BBCto25way D Type (ForusewithRS232) . .........c0ve
BBC to 40 way edge connector (Centronics 739). . .. ......
TORCH to 36 way Centronics Type connector. . . .........

BLANK C30 COMPUTER CASSETTES

Ten for £4.50

15 Way D Type Plug with Cover £2.75
Computer graphics design pads 100 sheets £4.00

BBC UPGRADE I(ITS

RAM UPGRADE (100ns). . ..
KIT A Printer & 1/0 Port

KIT B Analogue Port

KIT C Serisl /OB RGB. ...
KIT D Expansion Bus/Tube
Full Upgrade kit

#33aa8
288288

Al components full specification

STAR DP8480 PRINTER
FROM £250.00 INC VAT

80 CPS : B0/96/132 COLS
BIDIRECTINAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED
£217.39 + £32.61 VAT = £250.00
RS232 £235.00 + £35.26 VAT = £270.26
High Res Graphics option to allow BBC Screen dumps
£15.00/£20.00
[24HR SECURICOR DELIVERY FOR PRINTERS £8.00)

VAT included where applicable

Send SAE for full Price List of our large range of accessoties
POSTAGE Add 50p per order or as stated

C.J.E.

ITCFOCOMPUIBTS W ie0sstr anie apA osoes sear o O
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WANTED

=2000LMWVIVLOROGS

Programs for SPECTRUM, DRAGON, 2281, ORIC,

A REWARD UP TO

%000

TO BUY THE COPYRIGHT OR.... 30Z ROYALTIES,
..A FIXED AMOUNT PER TAPE WE SELL OR

SOOI A

ANY COMBINATION OF THE ABOVE

P e®®SeUeTs——=rr
WHY GIVE THE PROGRAM TO US

We are one of the fastest growing Software Houses in the country

.... Our Tape production is second to none. All our programs are
now duplicated by DATA DUPLICATION SERVICES LTD....
A company set up with the sole purpose of tape duplication for
the Home Computer Market.

... Our presentation is of the highest standard

.... We not only sell our products nationally but in over 25
countries worldwide.

... We have the time and finance necessary to ensure your
programs receive the attention and background necessary for

truly effective markehng
0000000

£1000 Paid for best program using MCODER
_ Dersonal Software Services_

452 Stoney Stanton Road., Coventry, CV6 5DG
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Now's the time to
subscribe to Your
Computer, Britain's
biggest selling home W
computer magazine. Because P—
as from the April issue we will be increasing the price
to keep pace with rising production costs.

Your Computer is fantastic value for money. The

December issue consisted of 164 pages packed with = " "= Em o m Em am as Em e ey
computer and software reviews, a special games i To: Subscription Manager, Your Computer,

section with listings for all the major home computers, IPC Business Press (S&D) Ltd., Oakfield House, i
articles on writing programs yourself, three features just | ~ Perrymount Road, Haywards Heath, Sussex i
for ZX81 owners, and Response Frame — the page RH16 3DH.

which answers your questions. All this, PLUS a free | wish to save money by taking out a subscription to Your !
Flexidisc containing games for the ZX81, Vic 20 and I Computer at the current rate of £8.00 for 12 issues. My |
Sinclair Spectrum. The price? Only 60p. chequefpostal order for £8.00 is attached. i
And that issue was typical of the value which Your AEternatwe!y, please debit my Barclaycard/Access/Diners
Computer readers have come to expect. Rather than | Club/American Express* account. i
cutting down on editorial and on the lively presentation || y
which makes Your Computer so readable we are §

dedicated to maintaining our editorial standards. But Signature i
with production costs rising we can only maintain I *Please delete as appropriate i
quality if we increase the price of the magazine. J Please start my subscription with effect from the: i
We know you'll think it worth paying the little extra February1983issue  [] (Please tick appropriate box)
we'll be asking because Your Computer will still be I March1983issue O f
unrivalled value for money. Meanwhile, a subscription || April 1983 issue M i
taken out NOW at the old rate of only £8.00 for 12 Name ol Bk e -
issues will save you money throughout 1983 — and Address sl g [
beyond! i il
Just fill in the coupon and return it to us with your :

cheque or postal order for £8.00 payable to IPC —

Business Press.

L--------_----d
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CLASSIFIED

bath' and other facilities.
£55.00 inclusive.

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

GAINSBOROUGH HOUSE HOTEL
Bewdley Hill, Kidderminster
(0562) 754041 0

N

ZX-81 GRAPHICS board £19.95. Fits inside
case. Define up to B4 characters [ + inverses)
SAE, D. Hutchinson (Circuits), 103 Vicarage
Wood, Harlow, Essex 1471

SPECTRUM 16K /48K Bury the Moles. Totally
addictive. Exciting arcade game. Superb
graphics/sound, DIG holes, bury moles. 1/2
players. Highest score. All action! Just £3 for
cassette. Mr D. Chambers, 12 Ryburn

Avenue, Blackpool, Lancs FV4 4DY. 12/1 |

SJY Program for ZX81 and Spectrum
Computers. Detadls of night sky for every night
of the year. Send £5 to Mr J. S. Coombes, 97
Hollyfast Road, Coventry CVE 2AE or send for
details of other astronomical programs
Money back guarantee. 1mn

BBC:/MXBOFTIll Screen Dump Utility. Extra
large printout on two sheets or print screen full
width but down instead of across sheet, £7.
Also MZBOK Armoured Invasion. Gripping
gmc, ning skill levels. Sound, good graphics

Slavedrive Software, 19 Newlay Lane,
Bramiloy, Loods 13 LS13 2AL, 8/1

MZBOA/K Business, Games Programs from
£3. Copler [4. Basic+ £12. Code Editor £14
Word Processor £B. Lists/SAE. DCS, 38
South Parade. Bramhall, Stockport 41

TEACHER? Spectrum owner? Use vyour
machine. Mark book on cassotto. Class list,
Year Gst. Sort alphabetically. Input marks.
Converts 10 percents, grades, ranks. Graph
results. ‘2" scores for clear comparison
Means, standard deviations. £4.60 for cassette
and notes. Farris, B Thompson Road, Bolton,
Tel: (0204) 45007. 13/1

-

SPECTRUM

Arcade Games for 16/48K
Sinclair Spectrum
PINBALL — Better than the real thing

SPACE INVADERS — Arcade style
invaders

CAR RACE Race a computer
controlled car — on Screen circuit
SPACE FIGHTER — Pilots oye view
DESTROYER — Artack by submarines
and planes

TENNIS — Control figurés movermant
and strokes

TANK BATTLE — Computer controls
attackers |

All £2.49 + p&p 3p
Written by professional prograrmmers

WINTERS LTD., 24 SWANNINGTON
CLOSE, CANTLEY, DONCASTER

171

ZX-81 or Spectrum. We wae leading
suppliers of software to Sinclalr, with a
superd range of games cassettes for the
2X-81 and Spectrum. We require part-
time agents in i arees 10 find and sérvice
retsll outiets for our products. Car
ownars, over 18, with telephone, write for
dotads 10: M. Meek, M. .ckro-Gen, 24 Agar
Crescent, Bracknell, Berks. 2/1

EX OWNERS Meke money with you “

TEXAS Ti99/4A SOFTWARE for unexpanded
machine. A graphic wargame with detailed
display. Strategy, tactics and different levels
of skill as you play the computer or another
player. “Wargame' costs £6.00 inclusive
German Whist and Four in a8 Row. The
computer will even speak if you have speech
facilities!| Both for £6.00 inclusive. TX
Software, 109 Abbotsweld, Harlow, Essex,

22A/71 |

DRAGON 32

SOFTWARE

Quality software at sensible prices
Caterpsilar Er Space Attack

Meteor Run & Breakout

Haunted House

3D Maze

sland Adventure

Forbidden City

Dewil's Island

Gobéin Caves

All prices include pbp.
Send s.8.0. for complete st

APEX TRADING LTD. (YCD) !

mm

SERBBBBR
RRRRBRBER

el n 1w}

116 Crescent Drive South,
Brighton BN2 6SB

Tel: Brighton (0273) 36894
Access/Barclaycard accepted

1811
= S—
ZXB1 (16K) card-index programs on cassette
up to 325 entries. Maching code. [4.50
Cambyte Software, 28 Norfolk Avenue,
Newmarket 20/1
TEXAS Ti9/4A SOFTWARE for computer
with Extended Basic module. Battiefront and
two other fast action games. Highly
recommaended. £6.00 inclusive
TX Software, 108 Abbotsweld, Harlow, E;;;:‘.
Swap your unwanted software via Software
Exchange Club. S.AE, for details, UKsac 15
Tumwell Greave Sheffield S59GB 241

WORTHWHILE PROGRAMS
16K ZX-81 and 48K Spectrum.
i FIRST AID — toaches 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.

|
|
VIC & ZX81
SOFTWARE |
£1.99

SPACE FIGHTER
A space dogfight simulastor. The VIC
version is entirely machine code with hi
res otc. The ZXB1's real time section s in
m/ec.

ASTRO SLED |
Pilot your sled through the space
canyon — with machine code for speed.
These programs are for unexpanded VIC
20s and 16K ZXB1s,

VIC ASTEROIDS

100% machine code, with thrust,

hyperspace, multiple bolts, etc, etc. For

VIC 20 only.

All programs on cassette at the

introductory price of £1.99 each (plus

60p p&rp per order), Ploase state 1 or

VIC, and mention Youwr Computer

Magarine, when ordering.

ARCADIA SOFTWARE.
FREEPOST, Swansea, SA3 4ZZ

23N
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DRAGON GAMES

Threo fast moving ARCADE style games
written in machine code for your DRAGON
SNAKES The only way to kill them is
shoot them in the head. Your man may
move anywhere in the forest. Snakes
enter one at a time, i you don't kill It
quickly another will enter. Up to 12
snakes at one time (if you live that long).
Fantastic sound and graphics.

LANDER Land your space craft on one of
the landing pads (scote depends on
chosen pad). High resolution picture of
craft and lunar surface. Very impressive

display.

INVADERS The old favourite. Features
include 35 Invaders, mother ship and
thrée defenders. Six digit Hi-score +
score counters, Nine selectable skill
levels. All in High resolution COLOUR
aphics and sound.

LL THREE GAMES ON ONE TAPE
} {order DGT2) only £6.95 incl, P/P otc

J. MORRISON (MICROS), 2Glensdale
St., Leeds LS9 9JJ.(0632) 480 587,

jas 10/1

16K ZXB1 League Table program, including
M/C. £3.95. Stevenson 11 Main Street
Whissendine Oakham Leics. LE15 7ES. 3271

10 BBC games (A or B) including Dalek,
Chicken, Mastermind, Breakout, Luna Landes
£5 S Brooks 26 Cae Cnyciog Uanfairpwdl
Anglesey N, Wales LL81 5JS BN

Acom Atom 12K F.P. ROM 12K RAM P.S.U.
books joysticks 30 programmes on cassatte
£150 0.n.0 Maidstone 53748, Mun

Programa for Spectrum, VIC, BBC for sale:
Send SAE 1o Odyssey Software, 8,
Greenbrook Ave, Hadley Wood, Bamet,
Herts. For dewils, %N

VIC-20 (Unexpaned) games tape:
Punkman, Black Knight, Grand Prix,
Cavern Shoot, Amaze, Side Shoot, all six
for £5 Inc. p8p. Fast delivery from)
Starraker 21, Hoyle Rd., Hoylake, Wirral
147 3AG 2911

BBC "B’ £350. Most Acomsoft Software 5.
Each recordor with cable £10. Emigration
imminent 01-229 5888

asn

EDUCATIONAL
PROGRAMS

Send for details of our quality programs.
COTTAGE SOFTWARE, HEATHER COTTAGE,
SELLY HILL, WHITBY, NORTH YORKSHIRE

2311

BBCixux or VIC20 5.5x)

NEW COMPUTER? Try our guaranteed
software — for parents and children (ages
4.15) who want to do more than just
shoot abkens!

LETTERS (BBC only) — ages 4-6: leam
the correct way to form letters with our
Magic Penl Teacher checked. Groat
‘graphics. £9.95.

INKOSI Be an African King!
Adventure for ages 10-adult — can you
beat the witch doctor? £6.95

INVISIBLE MAN - Co-ordinates game
with good sound and graphics, ages 7-14
5.95

‘ and morel!

Send SAE for dotails:
Lowmoor Cottage {YC2),
Tonadale, Wollington,

\_7/1

CBM/PET Computer, Model 4016, 186K
memory and programme tookit £300 o.n.o
V.G.C. Phone 01-267 5035.

082 347 7117

25/1
MZBOK/A Horserace Analysis, Winners
galore. A serious program. Cassette: £5.75
Dotails: Paragon
Wimbome Dorset

281
ZX-81 M/C cassentes: 1) PacMan-81 (6K): 1-4
Ghosts, Sidedoors, Powerfills, Fruit: £3,95. +
Spaceventure: 5 1K games: Asteroids, Pilot,
Taxi, Defendor, Canyon; £2.50. 3) PacMan-81
+ Spaceventure; £4.95, (S.AE. Details): A
Laitd, 8 Franklin Rd., Saltcoats, Ayrshire

281

ZXBO/1 Register Wsts 700 suppliers 550
programs 250 peripherals 100 publications
£3.95 including new supplement Youngs

| Computer Publications 2 woodland Way

Gosfield Halstead Essox
30/1

Soivwisei TAZT CAL ) i

| I'P— =T

Moorside Woodlands |

| SPECT-A-DRAW

|
‘ NOW AVAILABLE -~ A 48K Spectrum
version of the well known Level || Basic
| Pools prediction program ‘Compute-a
| Draw
“A BOON FOR THOSE INTERESTED IN
WINNING THE POOLS" Interface.
December 1982, |

Program on cassette with instruction

manual..... i ..[4.95
Database tape (Optional, but contains
data on over 6,000 matches..... £13.50

Program and database together. . . £17.50

or S.A.E. for dotails i

B.S. McAlley. |

1 Cowleaze, Chinnor,

| Oxon. OX94TD. |
8 B |

[ ——

BBC Micro |
FOOTBALL POOLS
PREDICTOR

An easy to use, but very powerful,
mathematical and statistical forecasting
program, Uses six different methods of
prediction. Model A or B, On cassette
with full instructions for same day
dspatch,

| 4.9

Mayday Software, 181 Portiand Cres.,
Stanmore, Middx HAT 1LR

§/1

747 FUGHT SIMULATOR
Sopatrty reslaisc Falnranation ded plom
vigea o He Rlem graphics Utelha simudaton
rchadeg wch s egre fres
) Byirauic . This XM peogram
wses the Dragon's excelent grapnics

Woree

faclings 10 the ful o prodoce the most

reaistc matrument deplay vet wein on @
roeew cormputer, Thees are 21 resl dals and
ower 20 othr dcators (see dagre=) You
Control Protie. RO, Weveion seveicr
e, faps, sots, spoikem, eedeg Qear

arviom

Wnding BOCrOsCh and restan
Casnerre (5.96 (PP and VAT included!

D.ACC. LTD. I3 Weverley Rd_
Hinaley, Gur Mancheater

@@ 00000
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COMPUTER
PARK '83

INTERESTING. FUN,
EXCITING, EDUCATIONAL

COMPUTER PARK ‘83 is a residential
computing holiday catering for all
interest. Join other computer enthusiasts
for a week of fun and fascination with a
wide range of micros and peripherals.

Expetimeont with:
ROBOTICS, GRAPHICS, SPEECH
SYNTHESIS, MUSIC, LISP, PASCAL,
FORTH, MACHINE CODE.

We also offer a wide vatiety of other
interesting indoor and outdoor sctivities.
Suitable 10yrs upwards. Residential
during August n a beautiful country
house

Details: The Nook, Back Lane, Little
Addington, Keottering, Northants. NN14

4AX
461

Classified Rates
Linage: 30p per word (Min 15 words) —

of eECLire £3 00 extra

Display — rotes per scc (Min 25¢¢)
Oneinsertion £7.00

Threelnsettions £6.70
Sixinsertions £6.50
£6.00

Twelve Intecions
A orr r iy .-.‘_"l.“"l

» PO SETVE 5L & b ARA
pwly rasEvy LA Oy phone

G661 3038

1,

Method of Payment

Cheques elc, should be made payable
to IPC Business Press Limiled and
crossed “& Co" | enclose herewith
choeque PO for

£

Pleose debit my Access/Visa Barclay
Card/Ametican Express'Diners Club Inti
as below

BAR AW A0 /

] H |)
e LR
RSEEN

(LI

_ 1|

'sucnmunis

Post to:
Cut ou! the order lorm and feturn
together with your remittance to.
Clossified artment, Yout Computer,
Room H214, Quadrant House, The
Quadront, Sution, Surrey SM2 5AS.

{01) 611 3031

TRS80 — VIDEO GENIE
SOFTWARE

We offer 3 great selection of games and

utiities from many leading software
houses at reduced prices. As a special
offer, to introduce you to our software,
we ae gwving away, woll almost, a
software pack with a super variety of 26
full length programmes on it, and all for
only £7.5011! Do not miss out! Send for
your lustrated catalogue today. Plesse
enciose an s.a.0

SPARTAN SOFTWARE

DEPARTMENT YC

9 Cotswold Tomace,

Chipping Norton, Oxon
Tolepone: ~ 0608 3059

“SPECTROFILE" versatile filing program for

Spectrum Applications endless
Festures: 31K for variable longth fdes user
specified formats, search, alter/delate, Index,

supports printer, £6.75 to Scurts, 8 St
Andrews Avenue, Bulwark, Chepstow,
Gwent

s11

VIC20 tape of six games. Minefield,
Bats/Bugs, Bricks, Ski-run, Brands, Jelly-
Men. Available from D. Poynter 6 Borrowdale
Close Wistastow Crowe £5.50 891
VIC20 software fantestic velue £1. For space
game + list inc PBP D Spencer 230
Lowgrange Avenue, Billingham “4nNn
Proteus Software announces Commodore 64
programmes including Proteus Challenge
£8.00, Plane Lander £8.00, Battleships £7.50.
S.AE. for details of other programmes 1o
Proteus Softwars, B Glaston Court, Grange
Road Ealing W5 50R 49/1

(COMPUTER
COVERS for the

® BBC (A&B)
® DRAGON 32
e VIC20 & 64

Protect your equipment from dust with
oné of our specially designed fitted
Covers

Manufactured from a top quality sealed
mylon in 8 complomentary colour

Send cheque/PO for £3.95 in pbrp

LSO AVAI LE
eover forL_‘a‘I? peripherals to

your dimensions
® PRINTERS
® MONITORS
® DISC DRIVES etc.

Pleaso ask for a quotation

J & § WALLACE, 9 BARN CLOSE,
CREWKERNE, SOMERSET TA18 8BL

L e

p— = —
16K ZX81/SPECTRUM
| MANAGEMENT GAMES

| DALLAS. A game of oll exploitation in
Texas. Decisions are required on pur
chasing concéssions, the movement and |
use of drilling rigs, and the building of plat- |
forms, production facilties and pipelines
Can you take-over the Euing Empire?
AIRLINE. You must decide on number of

staffing and maintence.

sircraft to operatoe, loan and fuel contracts,
whether 10 buy or charter, and levels of |

AUTOCHEF. As MD you must negotiate
for leases, decide on menu prices, level of

cast levele of inflation. i

wages, advertising and dividends and fore-
you are not

successful you will be made to resign!

FOR THE EXPERT

PRINT SHOP, As owner of a printing

company you have to decide on staffing,

paper stocks, quotations, work schedule, |
1 £5.00 for one £8.50 for any two, £12.00

for three or £16.50 for four,

Plesse state computer type and

STl q- send cheque to Dept YC
ua-. 14 Lanton Way

L London SE3 7TL 271 |
—————— — —

| SALE SALE

DRAGON 32 GAMES

\ STARTREK lll (superb graphics) £8.00
CHECKERS (children’s delight) £3.50
3-D DESIGNER (shapes galorel {5.00
LUNA LANDER (s chalienge) £4.00

DRAGONSLAYER (the ultimate adventural

£10.00
S.A.E. & 50p for Catalogue

i SAINT GEORGE SOFTWARE, Dept. YC,

73 Ling Stroet, Liverpool L7

 V—

21

Spectrum Disassembler & Bitz tapes £2.00

each or E£3.50 together

inc pbp. Send

cheque/PO to Holuday, 44 Lennard Road

London SE20 7LX.

RDER FORM

Please insert the following advertisement in Your Computer Classified Section

E

LINAGE

| £450

——

—

| %600
£7.50

© £9.00

£10T50

£12.§0_
| #1350
| £15.00

|
i
|
|
+

No. of insertions requiredDBox No. required YESINO

NAME (Prease include intisls)

ADORESS

Payment by credit card please state address card is registered

Daytimetel.no

THIS FORM SHOULD BE RETURNED BY JAN. 30 FOR MARCH ISSUE PUBLICATION

4011
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SPECTRUM/BBC SOFTWARE
Soft Sell Softape One

Contains Kami-Kazi Pilot (Action game) |

Fruit Machine (Hold and Gamble)
| Character Design Aid (Great facilities)

All throe on a quality cassette for any

Spectrum £3.50 for BBC Model B £4.50.

Cheques/PO’s to Soft Sell

Computer Software, 68 Wellington Street, |

| Long Eaton, Nottingham NG10 4NG
68/1

BBC Micro Graphics Pad. Graphics Screen
Teletext Screen, user-defined Cells, Com

Spectrum 48K, ZXB1 16K, Business Cash
Forecast. Know where your business is going
Monthly forecast, Income, Payments, VAT.
Balances, Etc. Seasonal varlations, Trends,
Easy 1o follow screen prompts, Helptul Input
Charts. No maths needed. All from previous
years accounts. Monthly revise option. £5.95
Z:EXTRA 13 Geenend Close, Spencers
Wood, Reading. Y

41/1
ZXSPECTRUM: 3D Cube: Do Rubic’s Cube,
revenge, and even 6 x 6 x 6 in full 3D, and save
your moves on tape. £4.95. HIGHLO
Addictive hi-ros graphic card game (realistic
picture cards). £3.95. Megadodo Software
Dept. YC1, 16 While Road, Sutton Coldfield,
W. Midlands

56/1

MUSICSOFT

BBC MICRO 32K A/B

5 music games of memory and dexterity
Multicolour graphics. Fun for 5 year olds
yet frustrating for gradustes. Variable
speods and scale levels. Cassette and
Instructions £3.50

Cheques 1o Musicsoft
12 Fallowfiald. Ampthill, Beds

—_— -

ZXB1 fast load and save 4xs faster than
normal £5.00. Amazing Softwear 43, Ashlands

el

16/48K Spectrum Pools Program. Calculates
and prints expected rosults. + free blank tape
for permanent records £4.95. Cassettes! C5
and C12, £3.50 for 10 + php £1.40 (tapes
only). Twenty blank labols £0.80. M.W.
Holman, 60 Camperdown Street, Bexhill,
Sussex. TN39 5BE. 3

DRAGON-32 SOFTWARE. Business software
from £9.95. Educational & from £2.95
S.A.E. appreciated. MISTRY MAGIC {yc), 75
St. Margaret's Road, Bradford BD7 ZBY.GO
1

Spectrum Games Sale. Venture (7 games in
1), was £8. 3 compulsive games, was £5. The
ot on ane cassette for just £6, Bobker, 29

mands Guide. Intro. Price: £1.99 plus 65p —— | Sale, Manchester | Chadderton Drive, Unsworth, Bury, Lancs

g&p Heh:‘mes Computer Products Dept YC, 10 3 52/1 8171
arlow Moor Close, Norden, Rochdale Lancs Acom Atom “Spack-Man™ 2.5K. Monsters, . . 3

OL12 7RN Powerfills, Sound, Highscore, Auto-run Family Tree Program: Update. Enquiry,

cassette £4.50, Instructions. S, Brown, Aliss

Search, Browse. on cassotte Spectrum 48K

feware library. Weeokly hire from BACKGAMMON: Uses machine code | | £6.50, ZXB81 16K £5.00. State which. D
&c}l:;ﬂ;f:}wnml:r; ;,u:’gﬂor::olrb“l: S'ond for 6 second responso-time, plays official i Lane, lichen, Southampion 571 Bradburn, -Shisling  Wayside Road
stamp for free catalogue to Thomas fulas, prevents any cheatingl | Spectrum Bridge cassettes, Beginnars, | Sosingstoke RG23 8BH.

McQuoen, 25 Blenheim Gdns; Brixton Hll,

148K only) £4.50

| ZX SPECTRUM
|
5

Advanced, £3 each. Cheques, POs 1o M.

6211

London, S.W.2 . Blythe, 235 Birmingham Rosd, Sutton Acormn At 18 hs old, 12K and 12K
. ASSEMBLER: Al = ythe, g ., Sutto cofn Atom, mont ‘ an
50/1 | hgflflo?:gd‘rmnaﬁJ%ocCAu‘&Téh Coldfield, West Midlands B72 1EA including interface _leads and over £40
T ¢ "l : R Arty b of - lsbels  they s Bb; vabd: < BN §roft\garo worth £300 but for quick sale £150.
;u;:o‘ba“ % mes, Space Invaders, Includes ‘ermor. checks, option 0r prntsr Jupiter Ace. Two maze games with useful | Tel Stafford 662244,

xdan, OutlawTHowtzer,
Lunar Lander, Action Quest, Scram,
Simulator, Bets™ Fightor, Tank Trap, Tar,
Trek. £100.00 tha lot Phone 0420 B4618

Spectrum of ZX81 18K. Holiday Cost
Comparitor. Save 100°a. Simply enter the
screen prompted inputs from travel brochures,
and up pops 8 lst in price order showing True
total and per day costs, includin

extras. Cassotte and Instruction Sheet. Only

747 |

all hidden |

output, and full user instructions
IFor 16K and 48K) £3.75

GAMES TAPE 2: 3 games, all with

| different skill levels. With machine code
for fast graphics and sound, Comprises
Blitz, Snakebyte and Fighter.

| (for 16K and 48K) {3.75

All prices include p&p. Cheque/PQ 10

words for moving characters around screen,
reading from dsplay file etc. £1 plus S.A_E. for

listing. F. M. Collins, Sylvestris, Ham Lane |

Elstead GUS 6HG

56/1
To adventures, medeval and éxtra térréstrial
for the 48X Spectrum. Two for (3.501!
R.AGER, 9 Sherwood Road, Wimbledon,
London S.W.19

57/1

83/1

Atom 12K RAM 12K ROM with toolbox, BBC
Basic, PSU £150. Many gameos half price. Tel:

26437
Ban

Teach your chid to tell time, count money.
Spectrum 16K: £5.50 for two fun programs on
cassette. Vera Sampson, Richmond House,
Ingleton, Camforth, Lancs. LAG 3AN

£3.95. Z-EXTRA 13 Greenend Close, S ¢ frw de VIC-20 (unexpanded) games tape (No.2k | 65/1
Wood, Rosding S T § Lo"da‘ I?\I&?;'g‘l\l, o Bomber, Breakout, Nibbles, Froggy. Space

P. R. Hebort uading as Z-EXTRA, 13 oon . | Gobblors, Bank Robber. All 6 for £4.95 inc. | Dragon games tape. Bomber, H , OX0
Graenond Close, Spencers Wood, Reading 67/1 pbp. Fast delivery, from: Staroker, 21, Hoyle | plus others, All for £3.99. W. Thomas 21

RG7 TEH. (0734) 883977

Rd,. Hoylake Wirral. L47 3AG

Cserioon Court, Caerphilly, Mid Glamorgan,

an 5811 661
ADVERTISEMENT INDEX
A D L Richard Shepard 4
Abacus 90  DJL Software 88  LaserBug , 108 Ross Software 146
Acorn 48 DJ Reading Learned Information 36
Adda Kobra 131 DK Tronics 12,13, 26 Leon Noel 106 s
AF Software 52  Dams Business 147  Level9 87  Salamander 106
AGF Hardware 91  Downsway 70  Llamasoft 78  Severn Software 107
Amba 72 Lowe Electronics 134,135  Shards Software 107
Amber Controls 6 1.E Silica Shop 53
Amersham Software 14  Earls Court Computer Fair 148 pg Silver Soft  Inside Front Cover
Anirog 82 Econotech 92 Malva 70 Simon Soft : 142
Artic ‘ 112  Elkan 86.  Maplin 6,7,66 Sinclair Research 19,20,21,22 |
Audio Inside Back Cover  Epson 39  M.C. Lothlorien g2 Sir Computer 82
Automata 140 Melbourne House 11,27 Softex -1?173
| Autoram 18 F Memotech 96,97 Software Supermarket e
Ee;n Leaf 118 Micro Mania 104 Stork ROSG 72
g kI 139 FS::e}?g:sign ::é DROI ¥ O 44,158 gzxmf S':)l;?Ware 91
ack Issues -
| Basicare 54  Furlong 67 m:gggﬂnme gg Software Farm 126, 140
Beebug 140 Microware London Ltd. 76 Software b\'}’mw gé
Bi Pak . % G Microware Leic. go Software Winter 2
Bibi Magnetics 92 GCC , 74 Midland Computer Fair 144 Swanley Electronics
Bridge Software 78 Gemini Marketing 10 Midwich 126
Bristol Microfair 142 Gemini Software 86 T
H & H Software 107 ationa et Timedata 74
c Hilderbay 88 New Generation 87 byl %
Cabel Electric 80  Hisoft 88 Trohin a8
|' Calpac 140 o
Cambridge Computer Store 72 | Oric 110, 111
Cambridge Micro 76 JJK Software 41 Oxford Computers 25N BHE 107
| Cambridge Research 146 |magine 132, 133, Back Cover z CO'“P i 149
Compbol Systoms 104 . impac 1 Vi Caracis as
Cardigan 118 Industrial Process 149  Phipps 32
Cascade 114 Print N Plotter 1g Visionstore 8,9
gizlc?tah Marketing 186? jK Greve 126 E:S o e 85, g; :‘INV v 8 141
S 149 JP Gibbon 66 Watson Software 118
Clares Of Winsford 70 rS Software 63 Q William Stuart Systems 67
glovvale 08 Quasar Workforce 48, 83
ommodore 24, 25 ’
Computers For All 5 K R
Control Technology 40 K & W Software 67 RD Labs 94 2Z
l CP Software 95  Kemps Micro 66 Redditch 86  ZX Microfair 154
%
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? THE X-ROMCARD

NEW: WHAT IS SO
SPECIAL ABOUT
THE

SPECIAL RAMPACK?

3

|, | TECHNICAL SPECIFICATIONS: ;

FOR YOUR ZX81

i

WHAT IS SO SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK? THE BEST GUARANTEE
s T e ‘ : THAT YOUR ZX81 WON'T BE
THE SPECIAL RAM PACK (16K ) isthe | d kind, follow ! doz k oducts. It h y of
the good points of its prtdccessor: (mcl;:ﬁr:g c;:;ﬂ‘::lr::nu?actu‘:tg“tlsgsaitn:::ilraR:’::::ég‘.: ;ris:noll:cc[ls;. ‘By;;::n;:d OBSOLETE .FOR ONLY:

Econotech 1o cite a few of the best known.

With the experience we have gained with memories both for the ZX 81 and a wide range of other Micros, we are also able to £ .95
offer some exclusive new features:
THE CASE: The SPECIAL RAM PACK has been designed to overcome the infamous "wobbling’ problem associated Nes
with many other packs, and does not resort to temporary solutions such as Velero, Blutak, adhesive strip or a huge, unsightly
caseTt clamps pnﬂtu-rls‘ to the ZX 81 by means of a special built in ridge aided by a resilient spring effect in the connection
socket (see figure |

EXPANSIBILITY: The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the
ZX 81, such as the ZX printer, but it also has the edge over other packs with its expansibility. You will find it interesting that
the keyboard sounder option is already included in the SPECIAL RAM PACK. It also has expansion pins, ready to receive il’lClUd mg VAT
— in the same case — the most advanced add-on ever designed for the ZX 81 — the X ROM CARD (see figure 2).

WHAT DOES THE X-ROM CARD OFFER?

1. The X-ROM CARD has a built in autostart ROM. Programs can be run automatically every time the ZX 81 is switched
on. This will resulrin a huge increase factor for ROM based software, since all software houses are currently very aware of
copvright piracy problems.
2. The X-ROM CARD has a built in printer interface, necessary if vou wish to use a printer other than the XZ printer. This
is invaluable for any serious applications, including word processing, where careful presentation is of the utmost ~
importance.
3. The X-ROM CARD has a built in EPROM burner. This means that vou can save Basic or Machine code programs onto z
silicon chips and play them back at any time
4. You may of course buy the X-ROM CARD to use with other Ram Packs such as the Sinclair Ram Pack. However, when
vou purchase the X-ROM CARD with the SPECIAL RAM PACK, vou will have the advantage of lower cost, greater
reliability and neatness, since the whole system is nicely housed within a single case.

IN CONCLUSION, The SPECIAL RAM PACK, is the best immediate investment for vour ZX 81. The availability of
the X-ROM CARD opens the way to new software development such as languages programming and is the guarantee that
vour system will never be obsolete.

" | @ SPECIAL RAMPACK:

i

T @ X*ROMCARD:

® Memory capacity: 16K bytes.
® Maximum speed: 200 ns access time.
@® Power requirement: Use exclusively Sinclair PSU.

@® Autostart ROM: 4K byte, exchange for 8K bytes and software switch possible.
| “Displays memory size, checks for byte **00” (identifies ZX basic) @ 2000H.
Loads program if found, checks for byte “C3” and jumps (2000H) if found.
Checks for presence of ROM in socket n.3 and ROM caralog, displays catalog
if found. Contains also machine code monitor and printer utility.
. @ Preprogrammed ROM: Cartalog available on request. Use only 2732 or 2764 ROM/EPROM.
@ Blank EPROM: Use only 2764 — 8K bytes per device — in socket n.3. 3 ¥ 9V, PP3 size batteries
\ are needed to burn EPROM. ‘
® Printer connection: 16 pin DIL output, use standard IDC ribbon cable. Outputs include 7
T DO to D7, Strobe, Reset, Inputs include No-fault and Busy.
® Documentation: Schematic diagram included; full listings of Autostart ROM extra
(only for X-ROMCARD user, £1.50 + large SAE)
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IMAGINE

a company brought into being
by top protessional
programmers, graphic
designers and software
marketing specialists.

A company dedicated to the
highest quality software and
customer service in the world.

ARCADIA

the name of the game
especially created to be the
fastest, meanest, most
addictive shoot ‘em up game
you've ever desired. Wave
after wave of the most
loathsome and deadly aliens
billow hypnotically towards
your space fighter with deadl
intent. But then you have ducx?(
Plasma Disruptors and an lon
Thrust Drive haven’t you? . . .

ZXSPECTRUM

(16K or 48K)

100% machine code with 12
different alien types, incredible
animation and explosive
effects, sound and the fastest,
smoothest hi-res graphics ever!

VIC-20

(any memory size)

100% machine code with eight
different alien types, smooth hi-
res multicolour graphics and
animation, narrow playfield
and sensational sound effects.
Keyboard or joystick.

Game design and software by
D. H. Lawson.

See our advertisement on pages 132 and 133
When you buy Why not put a first class stamp on your order and you will

receive ARCADIA within 3 days of posting. Please allow for
ARCADIA ARCADIA -~

For any ZXSPECTRUM or

Masons Buildings, Exchange Street East, | Nome —
| Liverpool, Merseyside L2 3PN. I Address:
E SUPERFASTCREDITCARDSALESUNE:

/5/ 2 7,844/1-9 (24hrs)

VIC-20. Just you buy it for life. If an Imagine ' Post coupon now to: ycg
software product EVER fails to Imagine Software
load first time simply return it to i Masons Buildings, Exchange Street East, I
Imagine for an instant free i Liverpool, Merseyside L2 3PN. i
. replacement. Please rush me a copy of ARCADIA for (tick box):
: : l [ Any ZX Spectrum [] Any Commodore VIC-20 |
which includes first class
postage and packing, VAT,  ALL ORDERS DISPATCHED BY | r 1 l I l l i
and an UNCONDITIONAL  FIRST CLASS POST WITHIN T Tl i
LIFETIME GUARANTEE. 24 HOURS OF RECEIPT. ] P Chequyc/P.O. f):)r <2 £ f
lmagine Soﬁware J 'Delete as applicable i
|
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