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““THE ULTIMATE EXPLOSIVE CI"IALLENGE

MONSIER
MUNCHER

SPECTRUM GAMES
FREEPOST Manchester M3 8BB

PLEASE RUSH ME A COPY OF

Ghosts El"lEl'giZEl" S ¢ _C ZXSPECTRUM 'zxml VIC 20
|16k or 48k) [16k |Any Memory)
and a secret escape authentic arcade .
- : MONSTER MUNCHER |
ITLR action DSe e
' HOPPER L] 5] &l '
ANY GAME JusT £85_BQ g Vissieamck [ [  []

SPECIAL OFFER - SAVE ON TWOII
SAVE £2.00 ON ANY 2 GAMES PAY ONLY £9.00

| enclose a cheque/P.O, for £

ANY FAULT, YOUR GAME WILL or please debit my Access Card
BE REPLACED COMPLETELY FREE no. OO 000000000000

SPECTRUM GAMES NAME

“FREEPOST MANCHESTER /i3 8BB Address .........
SAME DAY CREDIT CARD SALES

20D 061-822 9143, (24 HOURS)
DEALER ENOQUIRIES INVITED : FREE POST —NO STAMP NECESSARY
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ZX-81 Ground strike: page 84,

6512 machine
code series:

page 103.

MACHINE.
LODE

Cover photograph by Stephen Oliver

2 EDITORIAL AND YOUR LETTERS: Lynx lovers; Dutch Dragon doublers; Swiss
tipsters; and the Riddle’s black rod. Are micros corrupting the nation’s youth?

3 NEWS: 7X-83, ZX-84, and Microdrive latest; Peanut — the £300 Apple look-alike;
talking cars; computing for the blind; £170 Texas portable; £10 computer repair garages.

3 COMPUTER CLUB: Stopping just short of world domination, north London’s
Queen’s Crescent club is spreading its message from Kentish Town to Primrose Hill.

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

DRAGON SOFTWARE SURVEY: Save your planet, slay mythical beasts, or just take

on gorillas with your bare hands — and all in the comfort of your own home.

5 BBC BUGGY: At last a robot that you can just plug in to your computer. Simon Br:cs.lt:].;
reviews Economatics £150 BBC Buggy — the ultimate adult toy.

5 TEXET’S £98 COLOUR COMPUTER: The cheapest yet. Bill Bennett reviews the
Hong Kong built micro aimed at Oric and Sinclair country.

B VIC-20 SNAKE: Watch out there's a killer mushroom about in Andrew Dilley’s game
of predatory pythons and violent vegetables for the unexpanded Vic.

ﬁ 4 DRAGON REBOUND: Quick reflexes are the key to Vincent Crockett’s original game
for the Dragon. How many targets can you hit in a minute?

B ZX-81 UNIFILE: A comprchensive ﬁltng system for the 16K ZX- B] allnwmg }'uu to
make the best use of informartion storage on cassette.

7 BBC MACHINE OPERATING SYSTEM: 13 may be unlucky for some but nor for
Chris Melville as he explains the 13 sections of the BBC’s MOS.

7 ATARI TOAD: Not just another Frogger program. This time you sit on a lily pad and
wait for the flies to come to you.

7 BBC MODES: Fintan Culwin shnu.s how to double the height and width of characters
in high resolution without doubling your money.

8 ACE CHARACTER FORMING: Down with pseudo-descenders. Roger Liddiard
gives dignity ba_:;_k 10 screen characters on the Ace.

B ZX-81 GROUND STRIKE: P]ﬁhp Tyler's machine-code attack game stretches the
capabilities of the unexpanded ZX-81 1o ‘the limit.

B SPECTRUM DEATH DUEL: A high-speed game of strategy for two plavers. Force

your opponents into tht walls of death.

9 VIC VARIABLES: Vic variables are a bit like spaghi:ttt — difficult 1o pick up but a
delight once mastered. Clive Finnis is your pasta master.

1“3 6502 MACHINE CODE: A new series to help you to get to grips with how the
Vic-20, Oric, Atom and BBC Micro work.

-i_nl 1 'SPECTRUM ANIMATION: Robert Newman’s machine-code routines open up a
new fast-action flicker-free universe.

1 17 SPECTRUM COMPLEX SOUNDS: Ronald Seniscal utilising interrupts so you
can add fuss-free sound to vour anﬂuntt games.

122 HISTORY OF SOFTWARE: John Dawson puts today's software in context with 2
look at the early days of computer pmﬁrzmmmg

1 27 BASIC DICTIONARY: Tony Edwards completes his A to Z of Basic but breaks
into non- aiphanumcnc symbcrls in this penultimate episode.

129 RESPONSE FRAME: Tim Hart- 13 FINGERTIPS: David Pnnglc-s

nell answers your computing queries. pocket computer and calculator spot.

133 SOFTWARE FILE: 10 program-packed pages full of games, tips, and serious
applications for the Ace, Atom, ZX-81, BBC, Vic-20, Dragon, Atari and Spectrum.

WIN A TEx «See card ! 55 COMPETITION CORNER: New
" at page 26. teaser; Commodore 64 winner.
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IF YOUWANT PROFESOIONAL
DEALER THERE S ANEW

From now on, you won't have to look far for a totally professional home computer dealer. .
Just look for the name that says it all. COMPUTERS FOR ALL
It's the newest and most exciting network of Micro dealers in the U.K.
The ideal places to buy, browse, seek advice and after-sales
service . . . professional service!
Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer,
exactly what you have always wanted . . . a shop or store that knows about computers,
capable of helping you sort out what’s right for your needs; expertise
in giving sound advice, knowledgeable in technical matters.
If you've ever bought from the usual retailer who just stocks and sells,
you'll appreciate the difference!
A COMPUTERS FOR ALL dealer is a shop where people matter . . . why not
call in at your local one today. You'll get a friendly welcome!



oERVIGE FROMAGOMPUTER
NANE TOLOOK FOR:

FRIENDLY SERVICE AND THE WORLD'’S FINEST MICROS! |

You'll find a wide range of popular Micros at a COMPUTERS FOR ALL dealer.
Atari 400 and 800, Sinclair ZX Spectrum, DRAGON 32, SORD M5, MPFiI
Commodore 64, Oric | (48K) and BBC Micro* to name a just few‘

Plus of course, the sort of dealer who can (and ' ;
will) explain which one is best for your needs!

HARDWARE, SOFTWARE T0O!

A COMPUTERS FOR ALL dealer also stocks a great deal of the very best hardware W
and software, so that you can expand into new worlds of computing. ~
Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range

of ATARI software direct from the U.S.A.!

Of course, you'll also find lots of other items of interest at a COMPUTERS FOR ALL dealer.

Books, BBC Software, DRAGON 32 Software . . .

the list is endless!

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

Where to find your COMPUTERS FOR ALL DEALER

AKHTER INSTRUMENTS LTD COMPUTER SYSTEMS

Unit 19, Arlinghyde Estate
South Road, Harlow, Essex
0279-412639

ANIROG COMPUTERS

26 Balcombe Gardens
Horley, Surrey 02934 6083
APHROS SOFTWARE CO.
83 Canterbury Road
Westbrook, Margate, Kent
0843 23627
AUTOMATION SERVICES
|S.Wales)

3 Wermeys Road, Penysfai
Bridgend, 5. Wales

0656 720959

BITS & BYTES

44 Fore Street, lifracombe
Devon 0271-62801
CARLTON COMPUTERS
4 Swanstons Road

Great Yarmouth, Norfolk
0493-58898
COMPUTASOLVE

8 Central Parade

St. Marks Hill, Surbiton
Surrey 01-390 5135
COMPUTER CORNER

The Wickford Video Co.

15 The Broadway, Wickford
Essex 03744-3710

(TORBAY)

Pump Street, Brixham, Devon
08045-6565/6
COMPUTERS FOR ALL

72 North Street

Romford, Essex
0708-752862 (two lines)
CRYSTAL COMPUTERS
209 Union Street, Torquay
Devon 0803-22699

DAN EVANS (BARRY) LTD.
81 Holton Road

Barry, South Glamorgan
0446-734242
D.V.MARTIN LTD.

13 Bridge Street, Belfast

N. Ireland 0232-226434
EMPRISELTD.

58 East Street, Colchester
Essex 0206-B70353
EMPRISELTD.

Ja Baddow Road, Chelmsford
Essex 0245-356834
EUROCALC

224 Tottenham Court Rd
London W1 01-531 4138
FAL-SOFT COMPUTERS

B St. George's Arcade
Falmouth, Cornwall

0326 314663

HOME COMPUTER CENTRE
(ROSS RECORDS)

13 Kingston Road, Portsmouth
Hants 0703-819515
IMPULSE MICRO
SYSTEMSLTD

6 Central Chambers

Cooks Alley, Wood Street
Stratford-upon-Avon

0789 295819

JADE COMPUTERS
Coombend, Radstock

Bath, Avon 0761-32570
KELLY'S
COMPUTERMARKET

227 Dartmouth Road
Sydenham, London SE26 40Y
01-699 4399/6202

KENNETH WARD
COMPUTERS

Verve House, London Road
Sunningdale, Berkshire
0990-22275

MEDWAY COMPUTERS
141 New Road, Chatham
Kent 0634-826080
MERCATOR COMPUTER
SYSTEMS

J Whiteladies Road, Clifton
Bristol 0272-731079
MOBILE MICROS

2 Castle Street, Thornbury
Bristol 0454-418383

*BBC Micro available
al selected dealers only.

STEVE'S COMPUTER CO.LTD.
Castle Arcade, Cardiff

South Glamorgan 0222-41905
THE COMPUTER CENTRE
(BMS) LTD.

37d & 37e Robertson Street
Hastings. East Sussex

D424 439190

TWILLSTAR COMPUTERS
17 Regina Road. Southall
Middlesex 01-574 5271
WEYTECH COMPUTER
SYSTEMS

20 St. Edmunds Street
Weymouth, Dorsel
03057-79881

COMPUTERS

“THE SHOP WHERE PEOPLE MATTER"’
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You know that Spectrum
softwareis easilyaffordable.

NowW.H.Smith make it
easl ly available.

Meteor Storm Escape Ground Attack Orbiter
Quicksilva New Generation Silversoft Silversoft

EA9S WiA05 . SRS =£505

o

o -
) L— g [ e == []
ti ZX Spectrum

| HORACE
GOES SKIING

En-u:l
: ZX Spectrum

Space Raiders Flight Simulation Horace Goes Skiing Battle of Britain
Sinclair Sinclair Sinclair

KEQ05  WKETQ5  KE5Q5  wifs Q5
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When it comes to software for

the Sinclair Spectrum, there’s no

question who’s right up your street.

W.H. Smith.

Our range already covers some
65 programs. And it’s growing fast.

So fast that every month we
selectand illustrate a Top Ten to

W. H. Smith Spectrum Software Library

(all 16K programs will run on 48K machines)

Title Producer K RAM
Arcade Games

Space Intruders Quicksilva 16
Time Gate Quicksilva 48
Mined Out Quicksilva 48
Gulpman Campbell 16
Spectral Invaders Bug-Byte 16
Avenger Abacus 16
Meteoroids Softek 16
Planetoids Sinclair 16
Hungry Horace Sinclair 16
Mazeman Abersoft 16
Nightflight Hewson 48
Ground Force Zero Titan 16
Caterpillar CDS i6
Leapfrog CDS 16
Gobble-A-Ghost CDS 16
Centi-Bug DK Tronics 16
3D-Tanx DK Tronics 16
Penetrator Melbourne Hse 48
Cruising Sunshine 16
Arcadia Imagine 16
Derby Day Computer Rentals 16
Jackpot Computer Rentals 16
3D-Tunnel New Generation 16
Gobbleman Artic 16
Galaxians Artic 16
Sentinal Abacus 16
Cyber Rats Silversolft 16
Strategy Games

Novotnik Puzzle Phipps 16
Chess Artic 48
Voice Chess Artic 48
Football Manager Addictive 48
Chess-The Turk Oxford 43
Adventure

Labyrinth Axis 16
Planet of Death Sinclair 48
Inca Curse Sinclair 48
Ship of Doom Artic 48
Espionage Island Artic 48
The Orb Computer Rentals 48

Price ©

keep you informed of the programs
which are proving to be the most

popular.

If on the other hand you’ve
already got the Top Ten then why
not come in and browse through

the rest of our range.

£495 N

£6.95

£4.95
£4.95
£5.00
£4.95
£4.95
£4.95
£5.95
£4.95
£5.95
£5.00
£5.95
£5.95
£5.95
£4.95
£4.95
£6.95
£4.95
£5.50
£5.95
£4.95
£4.95
£4.95
£4.95
£4.95
£5.95

£4.95
£9.45
£9.95
£6.95
£8.95

£5.95
£6.95
£6.95
£6.95
£6.95
£595

WHSMIT

m s Prices correct attime of going Lo press. Subject to availability. Al selected branches only.

Chess The Hobbit

yo

Sinclair 48K Sinclair 48K

£7.95 £14.955:
Tite Producer KRAM  Price
Ultility
M/C Code Test Tool Oxford 16 £995
Compiler Sofiek 16  £14.95
Family Games
Reversi Sinclair 16 £7.95
Othello CDS 16 £595
Golf Rand R 16 £3.75
Conflict Martech 48 £1195
Practical
Vu-Calc Sinclair 16 £895
Vu-File Sinclair 16 £895
Vu-3D Sinclair 48 £9.95
Collectors Pack Sinclair 48 £9.95
Club Record Controller  Sinclair 48 £9.95
Address Manager Oxford 16 £8.95
Dietron Custom Data 16 £475
Program Collections
Shiva Special | Shiva 16 £5.95
Over The Spectrum 1 Melbourne Hse 16 £595
Over The Spectrum 2 Melbourne Hse 16 £595

Over The Spectrum 3 Melbourne Hse
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DONTMISS THIS INCREDIBLE OFFER!

20 GAMES £9-95/ .
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CASSETTE 50 FOR YOUR Mrcno m
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P TIC ATTACK W
6 L - 1 L MISSION ORBITTER n DCKET CAUNCH
e F ol T H ANDE MOTORWAY LANE !h-
\ rxwu FORCEFIELD EIAK rLr
e@ = O ".I s1::.~‘=.7m=-: HiM A - _
Q jrien \ RADAR LANDING TUNNEL ESCAPI -;. 1Y u.u :. s
- it a v a RREL 1
@ cassEl”

TTACKER BARREL JUuMP ERA n5—|

GALACTIC DODGFIGHT CANNONBALLBATTLE 5 A, SF B

FION ATTACK OVERTAKE :.-r.:-,-rnqs
_J IVASIVE ACTION SITTING TARGET RATS
. OxXo SMASH THE WINDOWS TANKER
BOGGLES SPACE SHIP PAHACHUTE
JTOIOM JET FLIGHT ETuad E
.:;:,,_.rﬂ B JUmP .“-

sirncli=ir- ViC= 3y
SPECTRUM ALCORN-
ZXai ATOWV

;
I NOW AVAILABLE FOR
2

X

DIRECT MAIL ORDER FaEr'}‘
AN EEEEEE

LYNX ORIC-1

ﬁ;rﬁvs SUPPLY CASSETTE S0 FOR
BRAEBN SHARP . mwnm [ enclose cheque’P.O. OR please debil my
ATAR' NEW .B.HA ’N . CASCADES HOUSE Access Barclaycard No

oo i FFBas § i |
% A/B g LLANDOGO Address

B GWENT
S.WALES NP54PA

MINIMUM SIZE COMPUTER REQUIRED ONLY

The Samurai*
home computer
IS coming...

*Samurai is a trademark of Samurai Worldwide Ltd
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI

976197900

400
800

N\

ATARI

REDUCED PRICES!

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400 800
porsonal computers, We beliave that the Atan at its
new price will become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atani Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or B00 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utihly programs. some are hsted
below. Compiete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-308 1111

ATARI 400

with 16K

£159

ATARI 400

with 48K

£228

ATARI 800

with 48K

400/800 SOFTWARE & PERIPHERALS

Con't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Programming cartridge (£35) and try your hand at programming using the easy 10 learn BASIC language. Or if you are interested in business
applications, you can buy the Atari B0OD + Disk Drive +

rinter togather with a selection of business packages.
Silica Shop have put togather a full eatalogue and price list giving details of all the peripherals as well as the extensive ran

£349

ge of software that is now

available for the Atari 400 800. The Atari is now cne 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:

Wbl Fhaot
Ragrgisd

Star Flate
Sunday Gadl

W T OMAT
B,

Dsritorsts of Riym
Dvapona Eve
Irrwguign Orign
Rascwn ot Mige
Rioos Pt

Star iarras
Terpin of Apahu
Wopwr Reschay Api

E.%F W

Compum Atwi DOS

Compute Bk Arari
Computh Magarwe
D Bte Anar

DO Uiitiary Lint
COS2 Marun

Mats Arpn Bk
O Sviters Latiag
Wiy g 8

[« _EE-L NPT
Graphay
Frvgcing
[

Mary & Loan A
Mol Ledgni
Payroll

Pergorg Kim Sigeny
Purtase Leoger
Saley Ledger
Statmteny 1

Sraca Compry
Teiaiania 1
Virtae

Werily P prsae
Word Proceuar

CAYE

Doever g1t T
Famtanyiand 2041
Gtaeter ot
My O Lighage
Lty O War
Wniraiad

Wiaaid Wae 101

i .

294 6

et
g O R

FeT IR

1 Ve o
Ll

e S T P
& By Meadey 10 b e b W Y

A B B A W T

® el Bl e s B
" WAL

e AT g
R AL B

. wa "
DT AN
i

191 Remwn PO Tde s
P ML e e

SILICA SHOP LIMITED

Dapt, YCOME], 14 The Mews, Hatherley Road, Sideup,

b
o N e P iy W

RYHACOM®
Bigsa Eogliee
Champals

CreitEL

Fodest Firy
Imareder Abert
Wonarsh
WHSASODE
Ylgrs g Wagw
D, e
Aungn of The Emp
Spaca Ty

Soece Trao

Seua Poier
Toaphs Mo b

Tii

Ay aic

Atim of Conada
Cisbley Py
Elgrmas Ly B0y
Frogemite:
Higkany Dichody
Irat Cormnitg Dismi
L s
Lt
LLFENETH

bHUB

Kent DA14 40X, Telephons 01-301 1111 or 01-308 1171,

hbgarg Tap-Tow
Marri & Prob S0l
Moy =g

Mg Terma/Notain
Munge Corputer
ety Firgt Alghabe
Murrdme Blant
Poivasic

Presigorn O US
Chanr Wawewe
Srareapnr

Sravea 30 Graphigy
Thess A WGBS i
Wil Math Flmh
LTSt TF

T
Imwdt To Prng 1/273
(e

Mg Casgomrd

Scapm
ety & Capoiws
Towch Typing

EM

Britnh Hevitsge
Crabbage ' Do = oa
Drty

Eulopeen Scare Jog
Highory Dicugry

Tourramant Pood
EMTEATAINMENT
From

Alupr E“
Aarhin

Atrteni
AR

Buber!

Blazapith Chvrg
Nk Bunter
Bisch 'Em
Buprr Paall

Cantia

Caninrign

Chachar Wing
Chnaar Pyarie
Caxhes rac byt
Cormady D-suare
Diice Poler

Dog Daze

Dhor it
Dhtrwamiliad |

Emsterm From:
Galarad & Moly Gri
Goraoh£u S e
JanQ

SaiEbon
(L]
Memary Maeh
Waigs Toueh
[T
Owstigws iviomitrer
Preschoo! Geme
Pro Boswdirg
Pibs e

STy AR L
Solitnee

e Chase
Spece Trek
Sultany Palace
Tt Treu

Tasry

Witerth Gold
irards Revenge

ENT

Ty
e
Biachjach
T e

[ 1
Entesiairemagn Kit
Mg Coammpnd
Pac Man

Coacd Iracie g
Sewr Alaateri
S Brwakout
Vs Eased

Frogga+

AT
Wik n Adbiided
Momnkatiack

Thisg skl

Ly ey Goloen Fi
Wigard & Princrn

E"’M-‘l ‘!-ﬁ."

Dk D
Epsem Printen
Proge e Recorder
ARTIYY inteclaca
Theraug Priner
16K Memary AR
2% Memary BAM

LINT

Ay Mo Syram
Bamage Cdrdiplor
Blaeigach Tubed
Gaeng To The Doga
Keybosd Ovgan
Mlorpe Coder Tutor
Peruonal Frren Prg
Plaver Pana
Srrehou

ALDS trom A
Avmrnier Editor
Dembiber (AP X
Microsoty Bave
Paacal (AP}
PFitgd (Compurmur ]
Pty (Edhaesrar)
Promgeame ey Kt

NTA C
ﬁuif'::ﬁ'ﬂ-un
Boba B
Diwpiay Listn
Graph oy Machine
et 18 2
Hariponisl Sorollisg
Maytwr Mamary Magn
:l-l'u :i‘nﬂl P ] el P
e Flinpaag
Playar Mujiile G

Verneal Serniiing

s

FREE LITERATURE

| 3m ntetested in purchasing an Atan 400/800 computer and
would ke to recenss copers of your brochures and tes: repons
s wed a3 your price kst cowaning all of the available Hardware
and Software:

YCO483 — Your Computer — April 1883
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SPECIAL LIMITED
OFFER

Buy just any two programs at £19.95
3 and Iake one at £19.95

FREE!

CASH BOOKS ACCOUNTS

PROGRAM FOR _
- BBCMICRO. . .£95.00

—==1 One of the most innovative business
J | programs on the market. Most serious

il accountancy packages are written and
coded by professional and competent
programmers. The Gemini Cashbook Accounting

program was written by practising Chartered Accountants and

coded by professional and competent programmers. This is a

fundamental difference.

This practical program is simple to use and will replace your
manual cash and bank records and by giving you instant
management information, it may even put your accountant out
of job!

With exceptionally exhaustive user documentation, full
technical back up and product update policy this program will
increase the efficiency and profitability of your business. Take a
look at the information this program will provide.

* summary of VAT information to enable you to complete your
VAT returmns

* cumulative receipts and payments report analysed over the
standard profit and loss and balance sheet heading.

* option for departmental analysis of sales and purchases

* print out of all transactions

* journal routine for entering transfers between accounts and
year end adjustment for debtors, creditors etc.

* year end trial balance

* profit and loss account and balance sheet.

These statements can be produced at what ever interval
you require e.g. monthly, quarterty or annually.

Coming soon:— Integrated Sales + Purchase Ledgers

Here's a range of software for the independent
businessman that's designed to hamess the power of your
micro to deliver the vital information you need in all key areas
of your business. A breakthrough on both price and
performance, each program is fully tested and comes with all

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

| FOR BBC AND DRAGON 32. Spreadsheet

processors have proved 1o be imponant

Er tools for using micros in business, scientific

and domestic financial applications.

Without any programming knowledge at all, you may:—
= Set up a computersed spreadsheet, with chosen row and column names.
* Specify formulae relating any row or column to any other,
* Enter your source data and have the results calculated.
* Save the results on tape (or disk — BBC) for later reloading and manipulation,
* Print the tabulated results in an elegant report format.
* Experienced users may access saved files and write their own reporting or
graphics presentation programs for the results
Some typical applications:—

* Small business accounting applications, e.9. profit and loss statements and
cashflow projections, break-even analyses etc.
* Investment project appraisal — anything from double glazing to oil rigs!
* Comparing rent/lease/buy options ,
* Processing the results of scientific experiments or field studies
* Engineering calculation models
* |n fact, anything that involves repeated re-calculation of results presented in
tabular or spreadsheet format.

Program Availability Chart:—
-
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SNEW

L SOFTWARE

ur business at petty cash prices.

INYOICES AND STATEMENTS . . . £19.95

Compatible with most micros. See table. ideal for the small

business. A complete suite of programs together with

generated customer file for producing crisp and efficient
business invoices and monthly statements on your line printer. All
calculations include VAT automatically, and the program allows your
own messades on the form produced. This program gives you superb
presentation and saves time on one of the most tedious tasks in the
office.

COMMERCIAL ACCOUNTS . . . £19.95
Compatible with most micros. See table. A gem of a
program, all for cassette, with the following features:— Daily
Journal, Credit Sales. Cash Sales. Credit Purchases. Purchases
— other. Sales Ledger. Purchase Ledger. Bank Account. Year to date
summary. A fully interactive program suitable for all businesses. Files
can be saved and loaded and totals from one file carried forward to
a=~=*" r on cassette. Particularly useful from a cash flow point of view,

1 immediate accessibility to totals for debtors and creditors. Bank

supported with entries for chegue numbers, credits and, of

;, running balance.

MAILING LIST. . . £19.95
. Compatible with most micros. See table. A superb
! dedicated database to allow for manipulations of names
a0  and addresses and other data. Gemini's unique ‘searchikey’

system gives you a further ten ‘user-defined parameters’ to make your
own selections. Features include the facility to find a name or detail
when only part of the detall is known, it will print labels in a variety of
user specified formats.

DATABASE . . . £19.95

Compatible with most micros. See table. The program that
everyone needs, the most valuable and versatile in your
collection. Facilities include sort search, list print if required.
Can be used in place of any card index application; once purchased
you can write your own dedicated database to suit your particular
needs with a limitless number of entries on separate cassettes.

STOCK CONTROL. . . £19.95

Compatible with most micros. See table. Dedicated
software with all that's necessary to keep control of stock.
This program will take the tedium out of stock control and
save time and money. Routines include stock set up, user reference
number, minimum stock level, financial summary, line print records,
quick stock summary, add stock, delete/change record and more.

e HOME ACCOUNTS . . . £19.95

E™ { Compatible with most micros. See table. Runs a complete
“ . | home finance package for you with every facility necessary

SN - ,J for keeping a track of regular and other expenses, bank

account mortgage, H.P. etc. This program also allows you to plot

graphically by Listograms your monthly outgoings.

=% 7 WORD PROCESSOR. .. £19.95
F ' | Compatible with most micros. See table. This program

1"'! i features routines found in much larger and more expensive
R 54 packages with a typical word length of 5-6 letters it allows
for around 1000 words in memory at one time. Ideal for the user who
requires a simple program to write letters on his computer. Features

include, block delete, block insert, search and replace, edit text, display
text and more.

Dealer/Trade enquiries invited — generous trade discounts for quantity

Special ACCESS card instant sales hotiine o1+ (03959-5165

for GUARANTEED despatch within 24 hours . . .
24 hr Ansaphone Service.
All enquiries other than credit card sales to 03952-5832
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon.

A I O O N O T Y O G I N G A - L N

Tick the box for Program you require. Prices include VAT and Package and Postage.
Please supply the following cassette software.
Database £1995 0 IXB1 16K Database .. : ; £9950)
Stock Control e e £1995 0 BBL Cash BOOK o or i oo eieesmseenses 3000 [
Maailing List . e £19.95 [ BBC Disks — other tithes —.£E23950
Invoices and Statements _ e E19.95 0] ¥ s 83,95 [
Commercial Accounts LE1995 0] s E19.95 [
I Home Accounts e E19FS [ w E19.95 0
. 19950
l Mame______ l
Address = i 2
I Machine Type Memory Size___________ 24 I
| enciose - —
I Make cheques and postal onders payable to Gemini Marketing Ltd ; I
i Diners Card Mumber B Access Mumber &
TR Signeture_______ - l
L Gemini. Functional Software Specialists, 9 Salterton Road, Exmouth, Devon. '
-
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Push your Sinclair tothe limit

ZX81/SPECTRUM

I = X INVASION FORCE

—\N @)
Use your skill to fire through
the energy band to destroy
the menacing alién ship —
£3.895
SPEC INVADERS
SPEC GOBBLEMAN
These exciting high-
speed classic games
incorporate hi-resolutiongraphics and
sound to bring you the best in arcade
action al only £4.95 each (16/48K)

=
e

then lorries. Go back to the
wild wesl for a gunfight batlle amongst
cacti and wagons. Features include
western music. £4.95

.—-‘__..--' MNAMTIR RAIDERS ( 2X81)
NE- High speed, quick action

arcade game with four
Gobbleman also available for ZXB1 a1 £3.85
THE ULTIMATE ADVENTURE FOR THE
SPECTRUM/ ZX81 for only £9.95

t
HE CHANC
AND TTﬂ vl w&

000 or MO

’_.'__'_.'v" SPEC FROG 5/SHOWDOWN

\N (16/48K)

NE_ Hop across the dangerous
/ road avoiding the lethal cars,

separate groups of attackers.
£3.95

UTILITI ES

TOOLKIT
Mine powerful new functions for
e’ your ZX81 (including re-number
IWIIHES (goto, gosub), program merge, l
string finding and replacement. £5.95

SPEC BUG
A30InT mach'me code tool and disassembler

for your 2X Spectrum. £6.95

X BUG

A 30 in 1 machine code tool and disassembler
lor your ZX81. £6.95

Improve your machine

code programs with this

new 48K Spectrum
Assembler

Just released Dr Artic, this new professional
%ahty assembler is also available for 16K
81 and features:—

* Word-processor-like text editor. » High
speed, versatile two-pass mnemonic
assembler with labels and detailed error-
trapping. Will assemble to any address.

+ Essential support facilities such as
memory-adit, register inspect/modify and
search for de-bugging. * Full output to
ZX-printer. + Memory-status

report and comprehansive ONLY EB.%

user-manual.

ZX81& SPECTRUM

SPECTRUM

MICRO CHESS

The only Chese program for & 16K of 48K Spectrum
Allows all logal moves, castelling; en-passant
and pawn promotion.

Oplions to play black/or white. Seta
ESard in afy oo, Full 2aiaur
and graphics display.
ONLY

Very popular machine code program, with six

NEW LOW PRICE =

~ OOVEN TUn.-.
P 3

GAMES
x  ONLY £5.95 for ZX81 3

and £6.95 for SPECTRUM
INCA CURSE aventure B)

In a jungle clearing you come ACross an
ancient Inca temple. Your mission to enter,
collect the treasure and escape alive. Bul
baware! Includes a cassetle save routine

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

a cassette save routing.

ESPIONAGE ISLAND iadventure 0y
While on a reconnaisance mission your plana
loses control and you are forced to land.

Can you survive and escape with the island's
hidden secret?

PLANET OF DEATH (agventure a) 16/48K
You find yourself stranded on an inhabited
alien planet. Can you reach your ship and
escape?

ZX FORTH

Supplied on casselttle
with editor cassette,
user manuals and keyboard overlay. ZX Forth
combines the simplicily of basic with the
speed of machine code now £14.95

A
GREAT
CHESS
GAME FOR
YOUR ZX81
OR SPECTRUM"
ZX CHESS|

*SPECTRUM
CHESS 48K

levels of play and an analysis option. Available
for ZX81. £6.50

FYO?_\&SB}E‘%

ZXCHESS I

A new improved version, with a fasterresponse
time, seven levels of play, analysis optionand in
addilion arecommended move oplicn. £9.85

AULES
AVAILABLE
FAOM ARTIC - U

Your secantnic iatner
has laft you Em_m:hn his will. in order (o claim your
wind fall you must sohe twelve clues and gain
BCCC5E 10 8 bank account In which the monéy has
actually been deposiled. Be ihe first 1o crack the
puzzie and the prize is yours! Plus you will win two
tickels 1o the City of the secrel Kﬁ.ﬂ.xﬂ'""w]ull
location. The Prize money is increased weekly. A
telephone number will be supplied 80 you have Lhe
opportunity to find oul just how much you could win

DON’'T MISS

S . \ P
B 4" A & SPECTRUM

INVASION
FORCE

A popular arcade game for 16K or 48K Spectrum

Firgs through the force fhald to destroy the
menacing alien ship. Sounds easy?? Two levels of
play — normal or sulcidal. Full colour. Sound and

YOUR CHANCE TO WIN R red. prachics
A FDHTUNE! NOW OMNLY £4.95

ALWAYS AHEAD WITH ZX81 / SPECTRUM SOFIWAFIE

-“?EI
ARTIC COMPUTING LTD. !

396 JAMES RECKITT AVENUE,
HULL, N. HUMBERSIDE,

Chegues & P.O. made payable to: Artic Computing Limited. Dealer enguirnies welcome
Please state whather your jorder |& for ZXB1 or Spectrum. Send 5. AE. (Bin » 9in) for catalogues
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ZX 1K CHESS

Anincrediblegame . faaiy _Jru;ld onITV
iniKloronlyg28s = _——

SPECTRUM

VOICE CHESS

THis i

|.' gl your ga
Il e it i nmands a move
! '.'.- ElouUS comments

1t

¥ J- ".'-".-."l

fler .'- o E‘i 9-5-

HECTHUE ﬁ ﬁO'I'!' ».'.:-nli,r E!.dt&

Tax Artic Computing Lid., m.ramws Reckitt Avenua,
Hull, N, Humberside, HUA 0JA

TYVPRTRTY

Pleass supply. .

Cheque lor total amount enclosed
MName

Address

YC 4
I In I S S - -



TELEWRITER

the DRAGON 32 Word

Processor

TELEWRITER
Telewriter is the powerful word processor
designed specifically for the DRAGON 32
Computer. It can handle almost any serious
writing job and is extremely easy 1o use. I
has all the advanced features you need to
create, edit, store, format and print any
kind of text. With Telewriter vou can
guickly produce perfect, finished copy for
letters, reports, term papers, articles,
technical documentation, stories, novels,
screenplays, newsletters. It is also a flexible
and efficient way to take notes or organize
ideas and plans.

51 = 24 DISPLAY

The DRAGON 32 is an incredibly powerful
and versatile computer, but for text editing
it has some major drawbacks. The small 32
character by 16 line screen format shows
you oo little of the text and, combined with
its lack of lower case letters, bears little
resemblance 1o the way text really looks on
the page. Reverse video in place of lower
case just adds confusion,

Telewriter eliminates these shoricomings
with no hardware modifications required. By
using software alone, Telewriter creates a
new character set that has real lower case
letters, and puts 24 lines of 51 characters on
the screen. That's more on-screen characters
than Apple 11, Atari or TRS-80 Model 111.
T'hat's more than double the DRAGON 32's
standard display.

FULL SCREEN EDITOR

The Telewriter editor is designed for
maximum ease of use. The commands are
single key (or single key plus control key),
fast, and easy to remember. There is no
need to switch between insert modes and
delete modes and cursor movement modes.
You simply tvpe. What vou tvpe is inserted
into the text at the cursor, on the screen.
What vou see on the screen is always the
current state of vour text. You can move
quickly through the text with one key cursor
movement in all 4 directions, or press the
shift key simultaneously for fast, auto-
repeal. You can jump 1o the top or bottom
of the text, and beginning or end of a line,
move forward or backward a page at a time,
or scroll quickly up or down. When you
type past the end of the line, the wordwrap
feature moves you cleanly to the next.

You can copy, move or delete any size block

of text, search repeatedly for any pattern of

characters, then instantly delete it or replace

it with another. Telewriter gives you a tab

EEEETETEs—T e s s e ey e g
frulv a stafe of the arl word

l"ih'nr‘-nrﬂﬂfh"t' I every respect
The RAINBOW, lan, 1982

PFINPRS0r . . .

The only one with all these features
for your DRAGON 32

51 column x 24 line screen display
Sophisticated full-screen editor
Real lower case characters
Powerful text formatter
Works with any printer
Special MX-80 driver
Requires absolutely
no hardware modifications
* Tandy colour version

also available
[t >t = e S A B Y
key, tells you how much space you have lefi
in memory, and warns vou when the buffer

15 full._ SEpNt e

FORMAT FEATURES
When it comes time (o print out the finished
manuscript, Telewriter lets yvou specify: left,
right, top, and bottom margins, line spacing
and lines per page. These parameters can be
set before printing or they can be
dynamically modified during printing with
simple format codes in text.

Telewriter will automatically number A4
pages (if you want) and centre lines. It can
chain print anv number of text files from
casselte without user intervention. You can
tell it to start a new page anywhere in the
text or pause at the bottom of the page.

You can print all or any part of the text
buffer, abort the printing at any point, and
there is a “Typewriter”' feature which allows
vou 1o type straight to your printer. Because
Telewriter lets vou output numeric control
codes directly (either from the menu o
during printing), it works with any printer
{Tandy, Seikosha, MX-80, Okidata, NEC
8023, C. ltoh 8210, Centronics, GE
Terminet, Smith Corona TP-1, etc.).
There's even a special driver for the Epson
MX-80 that lets vou simply select any of its
12 fonts and do underlining with a single
underline character.

CASSETTE INPUT/OQUTPUT
Because the Telewriter makes using cassetie
almost painless, you can still have a
powerful word processor withourt the major
additional cost of a disk. The advanced
cassette handler will search in the forward
direction till it finds the first valid hle, so
there's no need 1o keep retyping a load
command when vou are lost in your tape.
The Verify command checks your cassette
save 1o make sure they're good. You can
save all or any part of the text buffer 1o
cassette and vou can append pre-existing
files from those you have in the buffer
already.

ASCIl COMPATIBLE

Telewriter turns vour DRAGON 32 into the
most powerful, lowest cost, word processor
in the world today. But that’s not all. The
simple ASCII conversion program provided
with Telewriter means vou can use the full
power of the Telewriter editor for creating
and editing BASIC and assembly language
programs. It means you can use Telewriter
1o prepare or edit text files used with any
data communications program.

Telewriter costs £49.95 on cassette and is

AVAILABLE FROM
DRAGON 32
DEALERS
NATIONWIDE

OR DIRECT FROM

MICRODEAL

41 TRURO ROAD, ST. AUSTELL,
CORNWALL PL25 5JE
24 HOUR ORDERLINE 0726 67676

== = S . -

| SEND FOR OUR FREE |
SOFTWARE LISTS FOR

I brAGON 32 & TANDY |

IRANGE OF COMPUTERS.I

| PLEASE STATE WHICH |
j COMPUTER YOU OWN

Name

Address

I Make /typaufcumputar

Please include a 1st Class Stamp
N 5 N N _N

. o of the best programs for the Color
Cornpiter I have seen
Color Computer Mews, Jan, 1982

Apple |l is a trademark of Apple Computer, Inc.: Atari is a trademark of Atari, Inc: TRS-80 is a trademark of Tandy Corp.: MX-80 is a trademark of Epson America. Inc

DRAGOMN 32 is a trademark of Dragon Data Ltd
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Spec

|comun GENI

NEWS

from SPECTRUM

This proven and lested micro is now
UPGRADED to 48K RAM and there's
no increase in price either which must

make |t about the bast value aiound.
See our ad. lor lunther details

ATARI 400

MNow REDUCED by a MASSIVE £33 to
an incredible price of only E159.95
from Spectrum.

SINCLAIR ZX
SPECTRUM

We have now added the super
SINCLAIR ZX SPECTRUM 156K and
48K Models to our range — chack our
ad. for further details

NEW SPECTRUM

Check our address page! — there are
many new SPECTRUM dealers
throughout the UK so there's a good
chance there’'ll be a SPECTRUM
cenlre very near you

The general stock situation has now
improved and vyou'll find that mosi
SPECTRUM centres will be able to
supply you immediately and at super
LOW prices too!

INTRODUCING

SPECTRUM FACTS!

Mexi to many of our ollers, you'll find a fow
lines tagged SPECTRUM FACTS. We pride
ourselves on providing you, the customaer,
with a genulne service as well as super
LOW prices, and we wanl you to know
that when you buy from a SPECTRUM
dealer, you'll get exactly the right Micro
for your needs. S0 LOOK OUT FOR YOUR
SPECTRUM FACTS!

SPECTRUM service centros woll ensure that
should your mackine “ga-dawn we will get it
running again as guickly as possible. We alio
offer extended warranties a1 reasonable priges
feal- atk your SPECTRUM HOME COMPUTER
CENTRE lor fall details

COMPUTER DEALERS!

(or prespective Computer Dealers!) I you would
like to kmow more aboul becoming a SPECTRUM
APPOINTED DEALER om an wxclusive area basis,
plaase wiite to MIKE STERN. Spectrum (U.X.)
Ltd,, Burrowfisld, Welwyn Garden City, Herts.

A truly reliable micro
and highly recom-
mended by Spectrum.

Specirum LOW Price

2224 -

Y fo Y ;',[..}-qu,‘f-{ 1!'
I-I- I-llf—]*- N ]HIFIFJ

I"-l '-" r.ﬂ ?h- IFTF!HI#'-Y-

! Inc. VAT

EULDUR GEMIE ﬂCﬂESSGHIES

Joysticks . .. 749 49

The new COLOUR GENIE featwrer powerful and sophuaticated COLOUR GRAPHICS. sllowng 16K RAM . E38.50

you 1o create Dol B-celow Games. Dusgeama and Chasts quuckly and umply Printer Interfaco £39.95
At ity lew SPECTRUM pnce, the Colowr Gemie i1 amanagly versatde - st Powesrful 16K RAM VISCOUNT Teach yoursalf Cu1uu-‘

mamory (epaedable imteraally ta 37K) mesns FULL COLDUR vides games and POWERFUL COM- Genie BASIC £6.85

PUTING with a lell runge of ie
Light Pen, Dish Drive and & Priater
Tha superh Colear Genip in ol SPECTRUM now

epiaiive sccenvenes: 16K RAM pack. Joysticks foe TV games.
Bat that s not all = the Colowr Geaie alse featwres 2 16K ROM Htlilp with 128 Upper and Lower

| .
| that's eapandable uwp to of beyoed S6K. For jo1t (27500 INCLUDING VAT the

SPECTRUM FACTS

Maximum user RAM . _ . .14, 200 Byles (approx)

cess Colowr Graphics Charatterns siresdy sisred, ploy sound, 5 prafpivieny] typewniter keyhoard Toxt Screen 24 x 40
Im wpe, i1's ay strasghtiorward as say, thanks to the ose of BASIC laoguage and dwect keybaard High Resolution 1650 % 96

aceesied colow commands . :
Casselle Lead Included

chack it eut ard ven the Genius ot werk|

-;-1-1;!--1------
-"-'_ --

xémmsymmgwm
Jutt loak at this super new LYNX Micra - an incredible 16K + 32K vides ram and
LYRE iz sscsptioaally veisstile. All LYNX's '6id-on fcoddihicst off sisadsnd

typen. The Bigh delinitien celewr graphics mabe 1 & top-valer choice Tor ihe
hame & l-llln |with epamuien, the LYNX con become am 80 chasstiers per-lise
word processod ') Take a look at the LYNX - a memarable bargain lren SPECTRUM,
Aol plasse phene 18 check stech posrticn helore making & journey as thic new
machsne s boond ta be o grest demand

£229™

A superbly designed and engineered micro and greal valye - for-money
fram SPECTRUM. Offering 48K RAM Colour - (8 foreground and 8
bachyground can be displayed ot same time) High resalation graphics
Usger definable Graphics. Full sound (B octaves of controliable
sound.) Easy to wee keyboard with moving keys. Standard Cen-
tronics parallel interface allows easy connection 1o a wide range

range of printers etc

e B1 6

Specirum
LOW Price

VISCOUNT — Teach yourself LYNX BASIC £6.95 lnwp"ﬂﬂ Inc.
SPECTRUM FACTS e VAT
Maximum user RAM 13,700 Bytes (approx) Maximum u*u.-‘: RAM 47,870 Bytes
Text Screen 24 x 40 Text Screen .28 x 40
High Resolution 265 x 248 High Rasolution . 240 x 200
Cassetle Lead. Included Cassette Lead Included

~ JUPITER ACE

Ouistanding value-for-money! The JUPITER ACE uses easy lo understand
FORTH language. Connecls lo your own TV. 3K RAM expandable to 18K. Full
moving kﬂrbolrd with auto repeat and caps lock. Full sound and chunky
graphies. If you've wanted to learn an impressive Language then this is
the machine for you.
Inc SPECTRUM FACTS
\\'IT Maximum user
AAM 1,000 Bytes
£?E 22 ax vat awmx

Spectrum
' LOW price

et i B Gy bty arted e e o u!mmﬂ.,wm, Frices corrrct of 1ovw af Ging to fren £ & OF
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MNow with

ZtTy, ATARI 800

H N I . .
Kew this preven ard tested maching has been opgraded 12 & eetive 485 RAM ool s sl i the
RA“ amazing LOWprice of £398.99 from SPECTRUM .I1's an ideal Home Micro for graphacs educatianal
and pargomal finance etc. use and it will take you from learning up to small business use. You can
and still at the sama add printess, progiam recordeis, disk deives and more, 1o expand your micre a5 and when you want
' to suit your neads. 5o of you're looking for a top-of-the-line micre you mest see the ATARI 800

with 48K ot SPECTRAUM - NOW | - RS S
Specirum LOW Price

SPEETH Manimum weer RAM 37.893 Bytes
Text Screen HMx 40

[Am High Resslution 320« 192
Casseite Lead Noeds cown Hecorder

ATARI 400 ACCESSORIES, BOOK & GAMES for ATARI

HURRY! Limited stocks only-

LOW price!

Unbslizgvable salee 51 only (199 95 trem SPECTAUM | Entvah Sl and
desigrad 11z evw of the most impressive micron te apprar for guite ome
time, Extessorn Dagdibies enclude haghly ddvasoed colosr grap Junl laak
ol thin tep apecilication Paweihel stasdard JIK RAM [gapandabie 10 B4K
Bytesh. B 3 Colew. & esolubica Ouiglay. W Catended Metiggsll cplewe
BASIC (a5 standeid) [ Advanced soend wilh b sctaves 254 tenes
B Frofessional siyle editing. o5, extrac) e, awle fied rensert. [l Pro
Tessienal  guakity heyboasd, @ Centronics Poralied ponter islorfice
B Sarcwy programeerjuser - the BASIC on this mathies o3 gimalar g 1hat
fgwnd on machangy cogting 1 tomgs (he pisce” Il Uien sloanl any catantle

A e e T T T R e ]

ficaddun .ﬁ‘.]ﬂﬂ'; d lilg kandiieg ON TAPE

EK HA M Aecessories INC VAT INC VAT
CL 1 5 Thermal Printer €188 95 Eurapean Countries & Caps £14.88
SBEEI[um f L 1 16K HAN Pack [65.00 Hangman £14.59
- i 4 400 Keyboard [59.55 Kirgdom £14.99
low 32K RAM board (408/800) £75.00 | States & Capitals £14.99
INC. 43K RAM Board [400/800) £99.00 Tawch Typing £19.99
H VAT Paddies (Pair] £13.99 Muzic Composnr (Cartridge) £35.99
unﬂe Jeysticks (Pau) £13.99 1 Home Entertainment (Cartidge except
1/0 Cable £12.99 | here stated ; ;

Printer Cable £28.50 :
SPECTRUM FACTS NOW OHLY Momito Cabl 2500 | poienn 2999
Thermal Paper E4.00 | 4ctesoits £28.99
Maximum user RAM 20,679 Bytes Potmaster Joysticks £14.55 1 gasketbal .. £24.93
Text Screan 16 x 32 Quickshot ‘l""“‘d; :;; g: Blackjack (Cassette) [14.99
High Resolution 256 x 192 L":?r Keyboard for Atari 400 ] Caverns ol Mars [Disk) £29 99
Cassatte Lead included Bn_nul- Manaals Centipede [19.99
BASIC cartridge extra Wiley Manual Mo VAT | Computer Chess £24.89
X INC Basic Refarence Manual Ne VAT Mistile Command £79.93
VAT VAT £39.99 inc. VAT | 0os. 2 Masesl No VAT | PAC Man £29 89
ACCESSORIES Madnass and the (€34.77 ex. VAT) Dperating System Listing Wo VAT | Space Invaders £29.99
Joysticks (pair). £17.35 £18.95  Minotawr (691 £1.9% 0OS. Urilities Listing No VAT Star Haiders [£219.99

Casgette Lead . €235 E2.70 pyymples from

. 2 Home Computer Programs - Home) Oifice Cribbage & Domiro £19.85
l:ln'hllﬂ‘ﬁis £17.3% £15.85 Dragen Manual £6.91 £7.95 SPEEIMH FAETS Ward Plu:trwt IE!!-'!.? [99.88 Euiopean Scenic Jig-taw [19.9%
B ra T eomal Fiwnen LIV BV 8 Mortgage & Loan E14.39 | programming Languages & Aids

Cogmic |nvaders £17.35 E18.95 poaoon Mowmtan €891 £7.95

Meterands £1735 €19.95 ToomaTyter  £691 €795 [ Maximum user RAM . .13,323 Bytes | Mictoscht Basic (Disketie]. .. £55.99 | Agcembler Editor £39.99

Ghost Atteck. . (21.70 £28.95 g e g6.31 [7.95 {with basic Cartridge) Home Study |Cassette excepl where stated) Atari Basic Cartridge r13.93

Cave Hunter .. 17,35 £19.05 e X Tast Scresh : 2 40 | INV. 1o programming 1 £19.99 | Macre Assembler (Disk) £59.99

Sharship High Resalution A0= 192 INV. 1o programming 2 £22.99 | Pilet (Consumer) £59.99

Chamelion . £17.35 £18.95 vlac"nu"'r Soft- Cazsette Lead. . Needs own Recorder INV. 1o programming 3 : HL:E Pilon (Educator) : 2 £89.99

CASSETTES ware for Conversational French E38. Entertainer Kit (Star Raiders Missile

Caliae Island (631 £7.95 T h DHAggH nTnnI DISK um“E Convirsational German. £39.99 Command & Pair Jaysticis) [69.93

Graphic Animater T6.91 [7.95 @ach yourse ra- Conversational Italian £35.99 Programmer Kit (Basic Carridge &

De#st 651 £7.95 gon Basic.. £6.95 £299.0 :rfr- Comversational Spanish £39.99 Manuals) ; £39.99
:,._._ .“‘ HI "...I.:; g — Now a top quality home/business micro for the S A B 16K RAM (expandabls fo
¥ price ol a games machine. =

W Memory sxpandable to 32K @8 Migh resolution [full ' 43K} B Buwlt-in 14K Byte
PET type) graphics [l 16 Sereen coloars and 8 becder

colours [l Plugs in te your TV, of moaifor [l Add Disk

Drive l. Printer far iapi i l?DK Hﬂl :|.'|':|1_|r|-.. l:']f'

act at an intelligent terminal lor & larger computer,

o £129% =

'"“3::“ Spectrum LOW Price £154 "

64“. n"“ﬁh“c SPECTHHM FACTS Mazimum usel RAM . . .. o VS0 Bytes hﬂ!l:'l
HA‘M PAGK fnr vlc__2.u Maximum user RAM. ................. .1.853 E:ﬂﬁ::’f‘nﬂ"h Resslutian . T I:Hl:if :'] ::

BASIC wmterpreter [l 16 Bit
Micro: processor il 16 Colowr
High Resclution graphics
B  Extensive range of
sold  siate  soliware
command modules avail-
able lrom games Lo
archilectural aids.

Text Screan. .. 21: 3
EXCLUSIVE TO SPECTRUM! High Resolution.............._. 176 x 158 EX. INC.
Unbetlevable-bul-true. now you can up grade your ComanttaLaad....covvvveninns Nends own Recorde TEXAS PERIPHERALS Var VAT Farel £13.45 [£26.98
WIC-20 from 35K fo & massive 673 AAM. Enables Speech Synthesizer [40.50 EAG.58 Car Wars 2341 [£26.95
you to load up to B games of programs ata time & Penipheral Exp. System. . [122.00 £14.30 Munchman - (1341 £26.95
;:!ll;:!u:;::r:cﬁ ::v;lz: mi';:i‘u;:;:‘:" ::r::::f Disc Cont. Card Lo E12430 EVA2.85  Adwentere b Pirate £3.26 [35.95
v e Jts, : i Diac. Drive conee [R3ATS £2869. j
1014l m':: of y;lp':‘;l éﬁj:é:‘:l;%lnﬂ vIC 'I"E!'T'Eir:p_‘.TE- Yery limited supplies of this new micrs now available HL.M. El: Card ﬂt 3! 57 Ez:: :: ﬁ:::;::;"lll‘ R e
pansion board, |he = will maky your ¥iC- = . = f i ! g
20 the Biggest Ille micra (n own plaase chack with your local SPECTRUM dealer Matrixprinter . ....... £47.78 £399.85  Addition/Subt.| . {1341 £26.95

befere making & journey.

Software Entertai t Toach Il begni
Spectrum £11 wt Spectrum _nu Tiiavadors ........... C1648 CIBOS  BASIC oo (426 £9.50
LOW pricg byt LOW Price Tombatons City 1988 E£22.95 Home Budin Hnaq-mnl £19.96 [£22.95

Atteek ............... E19.88 [2295 . and many mors

MORE SPECTRUM LOW PRICES (&™

Foas e Cormipiinee Camre s no oneeston wia il wath 1R DX Spaetrum Coirpytes manglecvursd by Seciess Pasiarch Led




Specigum

Now available from Spectrum Computer Centres—
the top selling:-

Software | sincLAIR ZX-SPECTRUM
SELECTION

from independent software houses

A few examples from our

Yas, this top selling micro is now available from
your local SPECTRAUM COMPUTER CENTER in both
16K and 48K RAM. So now there's no need (o send
by mail order, just call into your local SPECTRUM

P e e e e W i} dealer and pick one up. But just one word of warning,
i . L E ! ! BB B B B with this added availability advantage stocks are
: - . T R B P 3 i ]
Coamic Batile. . T “+* 3T P T bound to sell fast - =0 make it soon
g Frogger (3K]). [9.49 don A R e U
gn:l“.”. "tr :t'nd h;i:u Rabbit Fusctions £4.49 % N B % B R R B | Slﬂﬂi.ﬂlﬂ IX SPEI:TR“H IEH - £125.ﬂﬂ
Jombo Je Pilot ..., (344 Code Bruakar A Blog o on o o ol L e SINCLAIR ZX SPECTRUM 48K - £175.00
790 R i - & ° H:illlhll.'i'}rlttll L 4.4 :‘ H “ _“ _ .- ,. ! ] Spectrum Computer Centres have no connéclion whatso-
Kickback R r . B (16K Cassette) £19.49 fas e ever with the ZX-Spectrum Computer manutactured by
Home Financial - 2 y - Sinclair Research Lid.
3 Rahbit Baze (16K Cazzetin) £14.49
Management SR A | K \
Tarts £19 49 Myriad (3K).... : £9.49
""" el s Charsat/20 (IK)...........E4.49
Snooker & Billiards. . ... .. £18.43 Shramble £9.49
Pook oo D100 o ke £9.49
Cribbage & Dominons . E14.89 Night Crawler  £9.48
Copute4 & Reversi... .. £14.89 LB awier- B0 Il SINCLAIRZX . . . £49.95
,sﬂ::l.nn;:ll:lr:r Commodore (425 Took War 1 16K RAM pack . . £29.95
Rovad Ridend .. .o ...  E25.20 ZX Printer . . . . E£59.95
Vic Music Composer o AT5.2% =i 4 Eduzay .- L3898
eiiiaall  KUMA | IS T
e e e = Compiters Skl fr Judgement Games £3.9%
Soltware lor Sharp Bumpe: 7 1K ZX81 £5.95 I‘:"""":" '31"“"'“” £3.9%
Eloctron 22622, . £5.20 1K Super Tric ZXB1 £7.06  TOWNY CWE it
Cribbage ......... fi2.08 R s Posk higla 1 0K Etbs ﬁ-:‘ﬁ Fantary Games
Software for ZX81, Dragon Adventure £12.08 Computacale 16K TX81 r7os  Space Raicers B Bombers
and Spectrum Imc. VAT  phens £16.68 Patsonal Banking System Tvpe—30
Monster Mine {for 2 81), .[4.95 16K ZX81 : eiids  SvewPoee Mo 1-3 e Give your ZX81 the
Monster Mine (for Spectrum).£4.95 o/ Thecus ce9s Backgamman £5.95 power of a big micro!
Monste: Mine (lar Diagan). .£7.95 A"nlus["lc Breskogt 18K ZXB1 £5 95 Flight Simulation : £5.95
Space Mission (for IX 81). £4.85 Mugsy 16K 2481 EE :::::r?u-ar- . £6.95 CHEETAH 64K
e Mission foc Dracnt' g Programs forvic-20  fnc. AT [l ST R SR £535  Engleh Literature 2 £6.95 RAM PACK
: Sl Amok £6.95 Foolball Manage: 18K ZX81 798 Geoguphy .... - £6.9%
Dragon Galf. . . . £7.95 » = et History 1 R ]
Dragon Character Generator . £9.95 ::;n S E; :: E'{E::'::‘ e 'I'D'I"—‘l'ﬂ”jb Maths. 1 £6.95 OHLY £54I95
Spiders of Mars [19.95
Alm “n[n Sattelite & Meteoiites £19.95
S Bonce gxra | Quality PRINTERS at super LOW prices from Spectrum
rashman :
Games for Dragen 32  lsc. VAT Bots £14 95
Oragon Trek +---£9.85  Tank Attack £19.95
Wizard War. ... £7.85 Word Craft SEIKUSHA SMITH conn“n
Vulcan 1-] -+ £7.95 Word Processing package £125.00
bames Lompandios () L7895 AR LT
Galf +7.95 ]
= 't
RABBI' Plus many more at
_ s your local
Seltware lor Commoadore 9’
vIC20 Inc. VAT SPECTRUM
Space Storm..............06.49 i v
Ski Ran. el dealer—call in g iHE o
Duse Bugg]r. F £4.49 k= i ] Maodel e VAT GP.100A Micconsaracens ro 5
' * cropracesiar controlled. high guality
Supar Worm..............E4.49 now and seel MX8D.T3 E37835 | Maw witop weslity praphic: printec at 2 pice | daisy whael pristar at n LOW cost fous
MXE0 /T Type Il [428.35 | yoy can afford. Centrenics interface connects SPECTRUM. Serial, Parallel or MEEE
ACCESSORIES | Ehiiamss b
Please see your SPECTRUM dealer for | Speetrum LOW price £229.94 Inc. VAT Spectrum LOW price ESS7.75 Ine.
o . prices af INTERFACE/CABLE options. Cables & Interfaces available for most microg VAT
- SANYO Colour Monitor _
CDD3125N i BOOKS
ONLY Foi
:‘% SELECTION FROM THE COMPUTER The Zx Specirem and how 1o get
Ezzsnas inc, VAT -t 2 BOOKSHOP the mast from it . £5.95
{£189.00 ex. VAT) ,1: 30 Howur Basic for the B.B.C. Micro .[5.95 Easy Programming for the ZX Spectram. .. £5.95
2 Let your B.B.C. Micro Teach 30 Programmies for tle B.B.C. Micro £4.95
ol 2 You To Programme " £6.45 CPM Handbook. .. £11.50
g::“ 3 Inc. VAT Single part 11° x 85" printer B.5.C. Micro Revealed £7.95 Programming the ZB0................ E11.95
Y0 1 green moniter. . CB0.50 paper, box of I.WIﬂ'ihllll. ._E1.'l.l.'|5 1 Over The Spectrum ] €6.95 10 Best Programmes for the 7X Spectrum £5.95
Slim 3G Cassotie Recorder. £29.95 VIC-20 Accensories from Viscount 60 Games and Applications for the Gerting Aguainted with your Vic 20 ..[6.85%
CTP3131 14" Colour TV Se1 £229.95  Motherboard without Buffer.£24.95 I3 Spectrum £4.95 Machine Code and Better Basic. .. £7.50
l:_1i Cassetles.......... fD. .50 Motherbosrd with Buffer. . . £29.90 Programming The £502 £9.95 The Cambeidge Calour
S'_'“il' sided. single density 16K RAM Pack " £43.95 Programming Yoar Zx Spectium [E.85 Collection (Spectrum) ..[6.95
disks . . SesmamEEEiAELS £1.85 32k RAM Pack....... ..E6B.95% ZAP Pow Boom lor tha Vic i) £7.85 > .
Double sided. double B4K RAM Pagk.......... £114.94 The ZX Spectrum Explored £5.85 Vic Revealed ; fi10.00
donity disks ...........00 £2.38  Corrah Chatterbex Voice Vit Inovative Computing £6.95 D« RE Atari. .. £17.00
Disk head cloaner........ . E16.90  Synthesiser .............E67.45 Mastering Machine Code on Yoor 2x81. . £7.50 ATAR] Operating system listing £10.43

g rarn Comrgaated Corlrm P i Dol wiRaEReees w1l the B X St T Coemgever mar facnured by Songla eeerch Led




Few only ieft!

SHARPPG1211

RP MZ-80A
iy

e

Desktap genius!-the all-in-ene SHARP
MZI-B0A. Ready te run the moment you
get it home,Built-in keyboard. CAT, 9°

Floppy Disks and Accessories lor MZB0A
Twin Floppy Disk Unit (inc. 1/0 Card . Disk. Cable] E856.75
Single Floppy Disk Unit [inc. |/0 Card, Disk, Cable) £460.00

Twin Disk Unit {only) £678.50
single Hoppy Disk Uit £480.00
Cable for F/D Drive £29.79

Printers and Accessories for MZB0A, MZB0E & MZBOK
80 Col Tracter Feed Printer inc

Cable, 1/0 Card b Rom £477.25

g £75 WORTH
1aOf softwar

E'

with every MZB0A
puichased “ Y
=g

[ —

- -

|

SP

Byte HOM 4BK Hyle HAM
Byte Wideo RAM
keyboard

ECTRUM FACTS

gigplay and caggeite data storage with
48K RAM. The BASIC with extra use-
ful additions. allers guite a4 powerful
micho fof the heme or busingss ([l 4K

. ASCH profiled
numeric pad [l 7 page
Video RAM allows screen 1o be scral
fed up or down [ CP/M available

COMPLETE WITH
CASSETTE/PRINTER
INTERFACE

L

SHARP MZ80A Maximum user RAM 32,000 Bytes (apx.)

Text Scraen 25 x 40. High Rescolution Box 50. Cassetie

Lead, Cassetle Player included.

Spectrum
LOW DPrice

£946

2

Inc. VAT

Ideal for HOME, OFFICE or SCHOOL High per-
formance functions with easy to understand BASIC

language

Unbelievable 95
Value at only

But HURRY | Stocks strictly limited - first come lirst served

There’s a Spectrum Centre nearyou...

ABERYSTWYTH
hbarDate 01 Gollowayn.
13 Piar 510070 $15522
ABINGDOMN

vel Fieldn Computlorn.
20 Stert S1 0235 21200
{dadt Dpaeeig

ACCRINGTON

F¥ Compwters, JEA Watee 51
G BE521/0260
{duat Dpmnisg)

ALDERSHOT

David Swundess Compuing
Centin, 51 Stat:an Hd
o8 10130 {Just Dpaning]

ALFRETON
Gordae Herwoed, B3, 17 Hige
SLQITTINIZOT

ASHFORD

Ashlerd Compatar Cantiw.
1 Staties Fadade, Clarendas R
CTRAT 44599

BANBURY

I
I

CAMBERLEY
Comera Artn (Mivis Computni
Diwimza). 14 High St
02 TEb hada

CAMBRIDGE
EP Led., 13n Kiagy Pasade
B2 eEnaT

CANTERBURY

Eant Micrs Systame. Congenit
Hewse. 17 Padec 5t 0227 50000

I

Randall Coa. 18-21 High 1
Macade. 0212 31960

Maxten Hapms

% Broomtinld Ad | 154535

Rend Photsgraphy &

Campat 11H
o484 TEIN
Jutt Opening|

Cavantry Micrs Cantra.
30 Far Ganterd S0 (0200) 58841

DARLINGTON

MeKenna b Brawa,
10F Basdgate. (833 5) 9704

DERBY

C T Electrenica. ot Camers
Thisrps, Tha Spet. 033244700

DONCASTER

Brigrstar Computer Conlin
13 Wetharhall Rd. Q002 E7138
[Junt Cpening)

Camputer Flan, I Coerch Lada,

(a284) S5E80
BARROW-IN-
FURNESS

Bamow Computer Camtrs.

§ Choreh S0 0020 1042

idwit Dparing
BASILDON

Godtrey s, 1817 East Wali

Town Contre, 0188 109079
BASINGSTOKE

Fimhar'n, 23 Markal Pace

DXEE 18NN
BATH

Saltwars Plus, 17 Yorw 51

BrISAIETE
BEACONSFIELD

Jumazpn, 17-14 Warmich Ag

CAB- 48 #4558

{Jet Dpening]
BEDFORD

Stamed Lrd., 115 Midipnd Rd

-Fal LAY idust Dpwnimgy
BELFAST

Apibgr Hobos Lid

37 Geeat Wictora 52 2237 245338

{Juat Qpwang)
BIRMINGHAM

Sheewoods, Gieet Westars

Mrewda 000 236 TNV
BOSTON
tesownd cl-'llll"_

19 Dalphie Lase. 3305 B4THY

BRADFORD

Veanale, 11 English 51
AT A5AT

DUNSTABLE

Dermans, 7-17 Broad Walk
ER2 EFG

Brankar 1-4, 130 High Strawt,
0195 1/8860
Jurtl Oppmag)

EDINBURGH

Tha $ibicon Conirw, 8.1 Ratique
S6 001 S5T 4504

I
I

Wicter Maris Led,. 340 Regyle
SLpa I

GLOUCESTER

The Mada] Shap, 7581 Noartqate
S [0S 2) 10850
GRIMSBY

A. C. Johsyos Ltd
11 Friargate. Rrverhiad Contra.
QT N

Grut's, 3-5 The iullr:.

51 Petern Porr, D481 14887
[Junt Dpenmg)

Phatosswe, 18 Craspuice
0214 J0R59E

BRIGHTON

Capricern, 1 Cuwens Rd
0273 19604

BURY
ST. EDMUNDS

Bury Computer Conire,
11 Goldbuall 51
Idust Dpening)

a1 sl G1aFm CAITY Serry sdveriaed (T8 plied e By making § josrmry

GUILDFORD
Mada! Shop, 17 Swan Lana,
(O7ET1) 04483 39115
HARROW

Comarn Arte (Migrs Congete
Divivgn), 24 S0 Aan"s Re
01417 5489

HATFIELD

Micrewedld, I Cramtord R
|DFeT) BT

HITCHIN

Camiia Mt [Mois Conigatet
Divineen|. BL Hermitags R4
D7 LENS

I
I

ba Compatar Contra
(Hombarside) Lid,. 18 dnlaty
S (RAND] TE2ET

Prat Emtarprinnn, 1 Cantromay
High Rd. 31-553 2144
|Juit Opesing)

Braninwawe, 14 Crown 51

DaTiSaass

JERSEY

Audin & Campitar Contrn
T Patwr 52,
SL Feler 053 74200

Vaaadla, 19 Farpgata
LR

Bans & Bligh. & Lewer Brggate
e MR LY

LEICESTER

Youage, 80- 47 Belvein 52
0833 Sea7

LITTLEHAMPTON

Almn Chass Ltd,, 5 High 51
DR0ed LETE 45
| Juml Clpwmang)

LIVERPOOL (Aintree
Hargraaves, 31737 Warbiech
Mo 50525 1782

{ dust Dpaming)

LONDON EB
McGoewana, Fdd Sranas Ad
Hachmay. 01533 04915

[ Just Qgueming)

Bevren Coamputer Cantm,

154 Masrgate 01-£38 22391838
LONDON SE1

Wic Oddan’s, 8 Loaden Bg Walk
JTAITEAIIARD TRE | Mail Dedar]
LONDON SE9

Square Daal, ITH Feptuoray B4,
Norw s, 010551508
LONDON SE15

Castiohurat Lud., 157 Byw Lans,
Fotkdam, 015351103

LONDON SW&
Chaloen Microa Ltd .,

14 Jerden Floce, 31285 BIS4
[dutt Dpening)

ASF Micre Sywiams, 185 Uppar
Se. Intington. D1.349 3054

LONDON N.20

Castlabaiat Lid . 1290 High Rd
(AR b ]

LONDOMN NW39

Mevisneaps, 448 Xongutiurg Ba
Leadss NWH. 01204 §342
(dunt Dpeming)

LONDON W1
Dwwien, & Efgmare Rrad
01T 207

LONDON W1'

Computert ol Wigmars Strwst,
AT Wigmenw S 01 -ABAEATY
{duat Dpamang)

Celermuilec Computars, &4
High S0 Actes 31-§92 TE1N

LONDON W
Electrolwiners, 170 Nottang Kl
Gate. 01221 2028

LOUGHTON

Micra & Mavis Chamnal
199 High R4
o1-508 1208

LOWESTOFT
Jokn Walln, 44 | paden A4
Wanh. (502 3741
| Jutt Opasing]

LUTON

|
I

Torrp=Muew, 48 Gazege Si
Eikd 2138142

MACCLESFIELD
Camurs & Computar Contrn,
VU Ml Se. 0525 2 Thed

MANCHESTER

Lomax Lod., § Exchanga 5t
5t Ana'y 3q 081 K32 6167

MANCHESTER GTR

My, Wicre Lud.., 85 Partingten
Lana, Swantoa, 081 722202
wpen Thigri-Fii-Sa vl pm

MANCHESTERGTR
PASE, 2013-775 Market 51.. Hyde
OE1-386 5035  Telen: BASE4S

MANCHESTER GTR
Wilding Ltd ., 13 Dpansgate
Belton. 3104 33511

MIDDLESBROUGH

MeKenna & Brown,
180 Limthaape R DEL] TRRIAS

NEWCASTLE-ON-TYNE

Newcastle Camura
& Computer Mart, 1§ Nerthom
baclsad 1. 0113274610

NEW MALDEN

Sarrey Micre Syatama,
I High SLOT- 8T 04T

|
I

NEWPORT (Gwent)

Randall Cox, 118 Commerial
51 DEI3 ETIME

NORTHAMPTON STAFFORD

Bosic Computers B Syastam [3 ierame, 3§ Fargate §1
Ltd.. 12 Kingatherpe Mollaw | (Rl57 ]

DBD4 T10740

STE VENAGE

NORTHWICH 0. J. Computers
Camara B Computar Cantra 11 Town g
3 Tawe Sq. (0806) 45421 oa1m gisn

STOCKPORT

Wilding Led | 1 Litide Usdpitank
Srechpaet. 061480 3438

STOKE-ON-TRENT

Spund Marketing
57 51 Beanducty S0 BRI BET115
IJust Dpening)

NOTTINGHAM

Camue Computars. 0910
Trimity Wabl, 0887 47917

NOTTINGHAM
Batic
IHAT Treat Baubeward
Wait Bodgaland 0807 515113

omputsrama, || Market Sg
Arcsde, Hasley
|Deaesing Saani

5T. ALBANS (Herts)

antre,
CLPRRFE L

ST. AUSTELL
ABEC Camputern,

11 Brathntoas R (3774 4483
TAUNTON

Graya, | 51 Jomen S0 3073 72004
lJent Dpemsagi

TEDDINGTON

Rmdrews’ 4 Braad 5t
01-57) 4708

WALLINGTON

Zortey Micro Syatems Lid .,
L3 Weodcote Ra. 01847 $438

WARRINGTON

wrky Lampuiad
116 Malywal® Ml

Homa & Bupiness Computann
Lid.. 34 Yockahion $1
SE1-E10 1600

wven Computery, 81 Upger
Maner Rd, (0807 518180

PEMBROKE

Rundsll Cox, 15 Main 51
Odd BBR 2078

PETERBOROUGH

Peterbarongh Communicaiinas
91 Madland Rd Wildings, 111 Brdge 51
0733 1087 CR25 30250

PETERHEAD

WATFORD

SRS Micreapatema Ld |
B The Parade, Hagh 51
[ FE R LH]

WEST BROMWICH

wil & Jonwa, 15 Qannny Sq
921 551 0420

DIMES Electoonic Servicen,
1-3 Bilen S0 0778 500
|durt Qpeningi

PRESTON

Wilding s, 43 Fuskaigate
072 558150

WHITEHAVEN
Dawed Seusdars Camputar F. D, Hendren, 15 King 5t
Conire, § Vigld Hall Pice 1544 1041
0734 s00T18 (Just Opasing)

ROTHERHAM

Compatar City, 78 Victoria B4
051 438 3333

Kpnneih Whiiehsad.
I Markat 51 0708 5250
[Jum Dpesag)

Wilding Lud , 11 Mansaa 5t
RUGBY iy b

The Rughy Micra Contra,
311 Regeet 51, D788 TRE22

Harpars, 11-73 Commureasl Way,
Dedé? 61081

WORCESTER

Dowid Waring Led_, | Marmign
Hewsa, High 51 0% 27581

GT. YARMOUTH

Teny Heed Elactronic,
164 Market Gats Shoppeng Castrn
M4

YORK

York Compwinr Contre,

7 Stenwgate Arcade, BR04 G41867
Darning nasnin

Lrvwiponl, Bratel, Hereford,

tmant Fiolder Computor,
Derant 500712 458000
|dunt Dparing|

I
|

Superior Syatome Lid .,
178 Wean S0 0743 755005

SOUTHAMPTON
R, J. Parker & Sean Lid.,
11 Pertamasth Rd . Woalutan
Seathamplen. TOX 44110
{Just Dpanang)

SOUTHPORT

Caatral Compatans, Wentan Sager Mare, Portasauth,
5T Laadd S0 OT0A 21501 Bary, Crews, Bacghamwood
|Just Dpenang | Calzhaster, Brambey

Praoes corroct 81 ik o f gaeng b pred £ & OE




Make much more

of yourcomputer!

More memory for your ZX81!

IX-PANDA.

The uniquely expandable 16K RAM pack
The professionally produced 16K RAM Pack
that is expandable to 32K simply by
plugging-in our expansion module.

Start with 16K . . . expand later to 32K!
Solidiy buiif, attractiveiy cased to fit
perfectly on to a ZX81 without wobble!
Includes LED power indicator.

The RAM pack that won't become _
redundant when you want more than 16K! ‘S
16K Expandable RAM. . .. ... £32.95 .
16K Expansion Module. . . . . . £19.95

More sound from your ZX Spectrum!
Echo

Not only more sound, but better sound and a wide range of
other facilities!

Control Volume, and adjust tone of sound!
Load and Save without switching leads!
Audible cue facility for tape programs!

DIN compatibility! e
No additional power supply needed! I = AP >
Attractively cased— looks good iy 3

— SOUNDS GOOD!

Only £23.50

Pacer

The uniquely expandable
16K RAM pack

Similar concept to ZX-PANDA but for
the incredible Jupiter Ace.
Attractive, solidly built 16K RAM pack
with the facility of expanding to 32K
by plug-in module.

For more power to faster FORTH . . .
you need a PACER!

16K Expandable RAM . . . ..

T

¥ EPASEARLE Rt
E [ e —

£29.95 &

' by using TANDEM System!

y— < =

16K Expansion Module. . . .. £19.95

e YOUR COMPUTER, APRIL 1983

More memory for your VIC-20

Vixen RAM Cartridge for the VIC-20

Switchable between 16K or 8K + 3K,
Gives you the option of full 16K RAM or 8K and 3K RAM in one

package. When added to a Standard VIC-20

gives 16384 bytes of extra memory in A
memory blocks I and 2 or
3092 bytes of extra memory
into the 3K memory block AND
8192 bytes of extra memory
switchable between memory
blocks I and 3.

Fully compatible with available motherboards/modules.

Simply plugs into the rear expansion port of computer.

No re-addressing of existing BASIC programs needed. Only £44.95

Tandem

Expandable Expansion System for the VIC-20
Gives 4 expansion slots for VIC-20 cartridges.
Custom-designed case. Plugs directly into

e

computer. further expanded

ROM socket for expansion.

-.T._‘_:_R__- 3 iy
No extra power supply needed. %h
Only £34.95 -

F—----—m—

: Stonechip Electronics, Unit 9, The Brook Industrial Estate, Deadbrook Lane,
Aldershol, Hants. Telephone: (0252) 318260,
I Please forward me the following products: I

B All prices are inclusive of VAT, Post & Packing for LK. deliveries (overseas add 15%) ™

l L R e o e AL o L B e T I
N R T e e I

I STONECHIP |
: ELECTRONICS ]

“more ways to make more of f

| .Eur computer” v
EETE . E E S S e
DEALER ENQUIRIES WELCOME  Delivery approx 14 days



Cruising ‘
onBroadway

Behind the wheel of your
machine. Cruising on
Broadway. You look mean.
People stop to stare. Suddenly
a black-and-white pulls onto
the Broadway behind—its light
ﬂashqng and siren wailing. The chase
ison!

__—Cruising on Broadway is a tyre-

: burning fast machine-code ?ame for Y AN
the 16 & 48K ﬁpeclrungi.i 'fl;he ﬁ‘“her / Blind Al ley
youcan get the more difficultit /' Adeadly duel, deep in space.
e bl gEhaing Blind Alley is what passes for
offered each month forthe highest sport in the year 3017. Your craft

Scores. - must use strategy to out-wit and corral %, &
£4.95" '/ ' the oppbnent—in this crazy development ofthe pursuit games of the late 2600s.
; £ Aftereach round in the enclosure game more players-are sent against you to test

' your sKill and agility. Blind Alley is the machine-Gade a‘hﬂpn of the future—now!
16 & 48K Spectrum, - .

TheWorking Dragon 32

= = -E'_
This is a companion volume to “S,
The Working Spectrum and e
includes several new features

THE WORKING
(228 page book)
g irst welldocumented | OPECTRUM

aétion of serious programs

fordie ZX Spectrum, Programs such as a Text Editorand a
include a Basic Renumber Music Composer and Editor.
& which can handle Gotos and | Other programs help you use
- the Dragon 32 as an

*Gosubs, a character dictionary, | [T ot T
a file-handler, several utility Pl TP
programs and a few games.
Each program is built up out of
re-usable subroutines.

accountant, for more
advanced high reseolution
graphics, as a home tutor for
education and for playing

A8 - games. Each of the programs
4~ £6.95 and subroutines is explained
&L g line by line to help develop

t‘Ek L' «: 1 0 2 your own pragramming skills.
*Submit your program to Sunshine Fi ¢ : £5.95°
and your name could be here next month. .

N EN NS 1 1| & e
“Auailable through W, H. Smith's and compller dealers Trateidealon enguiries walcoma

Please send me

The Working Cruising Name
Spectrum on Broadway
al £5.95 each at£4 95 each Address

The Working Blind e W R e e .
Dragon 32 Alley
at £5.95 each al £4 95 each I

| enclose a chequel postal order for €_ i
=igned
payable to Sunshine Books »
19 Whitcomb Street, London WC2 THF We can normally deltver in four to five days




The assault on your
senses has begun
with a great
choice of games

that have been
created to give
you a real
challenge!
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Any of these games for just

including first class post,
packing, VAT and an
UNCONDITIOMAL
LIFETIME GUARANTEE

@ EACH

When you buy Imagine Software you buy it for life. If an
Imagine Software product EVER fails to load first time
simply return it to Imagine for an instant free replacement.

All orders despatched by first class post within
24 hours of receipt. Subject to stock availability.
Why not put a first class stamp onyour envelope and you will
receive your order within 3 days of posting. Available from
W.H. Smiths, Boots, Laskys and all good software outlets.

Dealership enquiries contact: Mark Butler Imagine Software, Masons Buildings, Exchange Street East, Liverpo




|, Merseyside L2 3PN.

1L I Post coupon now 1o Imagine Software, Masons Buildings,
. 1 l Exchange Street East, Liverpool, Merseyside L2 3PN, l
! w j Please rush me copies of (ick box)
7 8 ] [} Arcadia [ ] Schizoids [ ] Arcodia| | Wacky Waiters I
" \\ I { ] Ah Diddums I Cai¢ha Snaicha l
[ Molar Maul [ Frantic
: I llor anv ZX Sgectrum)| ifar any Commeodore VIC-20] l
Please debit my Access/Barclaycard [delete as necessary)
Card [ |
l Mumbber ] i
l enclose Chegue/PO for £

Mame

=
C N B N N N N NN
n SUPERFAST CREDIT CARD SALES LINE :

51236 6849 (24hrs) e
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THIS IS THE AGE OF

L < 1 =L

HOME COMPUTING
ZX Spectrum

SOFTWARE

GORFIAN

GORFIAN INVADERS, A Superb 4 screen
machine code program with Invaders,
Galaxians, Firebird and Flagship.
Multicoloured Hi-Resolution graphics and
Sound Effects.

R s O For the 48K Spectrum, price £5.00

flic KRAZY

KRAZY KONG, Another 100% machine
code program, featuring 3 Screens of Hi-
Res Gorilla, Barrels, Fireballs, Lifts and a
Running and Jumping man who must -

==
“323& “;

RS LA . rescue his girlfriend from the enraged
R T M Ty L KONG! For the Spectrum, price £5.00

FROGGER AND SPECMAN, two excellent games for the price of onel
SPECMAN is probably the best version of it's type with great machine
code graphics and sound effects with 3 to 5 ghosts, power pills and a
real munchie man who munches away in all directions unlike cheaper
versions!

Frogger, is a 2 screen superb representation of this arcade classic and
has full colour Hi-Res Frogs, Cars, Roads, Logs, Turtles and Riverbank.
Plus Super sound affects.

Both on one cassette for the Spectrum, price £5.00,

HOW AND WHERE TO GET C: Tech Software PRODUCTS

E There are three ways to get the tape that you require, firstly you can go to one of
around fifty retailers in the UK and some more overseas, thare is at least one in every

town and several in major cities.

CENTIPEDE AND PAINTER Secondly you can ring our Telesales on 061-366 8223 and Alison or Shirley will take
By the time you read this our latest release for the your order and tell you of any other games you might be interested in.

Spectrum should be available . . . . .. . Last the most popular way is to simply clip the coupon and send it to us at:
Centipede is a full colour machine code arcade game C- Tech, 184 Market St, HYDE, CHESHIRE, SK14 1EX.

where the object is to defend yourself with your Laser =

against a fast moving centipede which weeves in and PANASS S0 A TR L0

out of the mushroom patch. There are other versions
of this game but we think you'll prefer ours because
we always strive for an extra dimension of realism, MY NAME AND ADDRESS 15
which makes all the differenca!

Painter, is another well loved Arcade game here you
must paint in between the numbers on a
multicoloured screen before you have to overlap. P abiosin
Price for SPECTRUM is £5.00,

i {hr_‘LUEE f
e

—— e




ATTENTION ALL “LYNX” OWNERS!

ACTIVE SOFTWARE announce the PURR.R..fect solution j““""%
to your LYNX'’s ill supplied appetite!!
our poLicy Is 100% customer satisraction — TRY US!

2 FULL LENGTH, ENTERTAINING PROGRAMS ON ONE CASSETTE — EACH PROGRAM
INCORPORATING THE IMPRESSIVE COLOURS AND THE SUPERB HIGH RESOLUTION GRAPHICS oF THE LYNX

FRUIT _MACHINE A computer simulation of the popular electronic “One
Armed Bandit”, featuring HOLD’, 'NUDGE  and "GAMBLE ', etc. Excellent use
of high resolution graphics and colour allows a very realistic representation of
the standard symbols. Just like the real thing!

EXECUTION Enjoy hours of entertainment with this hangman type game
of a difference. Already a firm favourite with many of our existing customers.

FREE CHARACTER GENERATOR AID!

Save yourself hours of painstaking coding and drawing with
our easy to use program.

% All 3 programs supplied for the realistic price of just:
% All 3 programs double recorded on our own quality cassette tape.
* 48 Hour Dispatch From Receipt Of Order!!

+25°P

Send Cheque/PO. to: Active Software, 117 Icknield St,B’ham. B18 6RZ P+P

75

SPECTRUM OWNERS!

PROGRAMS
for the
DRAGON

MOMNSTER MINE by W. E, MacGowan,

Escape from the mine with as much money as you can but don’t get chosed in or caught
by the prowling monsters. An addictive machine code -g.:mr with superh ;nphm‘. and
e T A e e SR e R g e £7.97
SPACE MISSION by W. E. MacGowan,

lnunch from lunar base, fight your way through the meteor storm and battle with the
alien feet in deep space. Multiple skill levels and the best graphics ever. ... .. .. £7.95
GOLF by Pete Allen.

Owver 20K of Basic, giving you full 18 hole golf course with handicaps chodce of clubs,
golfing weakneis must be specified, Mull colour and sound including score card, .. . E7.95,
GAMES PACK [

Space Wars by John Line. Torpedo by Erik Pattison. Sheepdog By Enk Pattivon, Smake
by Christopher Hunt.

GAMES PACK 11

Landing by Peter Chase. Hangman by Christopher Hunt. Speedboat by Peter Chase.
Battleships by C. A. Castle.

GAMES PACK 111

Rn\::\.i h}- Dl. B J. Fr:fﬂ

Try to beat the Dragon at this fascinating board game, From MNovice 1o Grand Master,
Pontoon by Christoper Hunt

Play thid favourite card game with the Dragon as the banker, Incredible graphici und
sound £7,
ALIEN BLITZ by Peter Chase.

Your craft is running low an fuel and you must land! You have to use vour bombs (o
clear a space amongst the skyscrapers, but beware of craters! A superb multi-level action
game, with tuperb sound and graphics. ... ..... .. A . 3 E7.98
GEMPACK IV by W. E. MacCowan.

Two great machine code games with lull colowr graphics. In Sea Harrier you must land
on the aircrafl carrier after dispersing the clouds. In Sub Chase vou must depth charge
the woll pack withou: being sunk. Both with 4 levels of skill from casy 1o
D e S e A R e el e S S £7.9%5,
CHARACTER GENERATOR by John Line,

Create and use your own symbels and character sets on the Dragon's high resolution
graphics screens, Written in Bagic for ease of use. Comes with complete ASCI character
fileand demonstraion PrOBIEM. . - ..o viinsansasmassisansansasinsinsnnsnnne £9.94
EDUQUIZ 1 by Peter Chase.

Three great Educational Quiz games, Bet on the answers of your cholce and be a winner!”

Eduquiz makes learning fun! On this tape, improve vour knowledge of {‘-cug::phx
Inventars and their inventions and the Kings and Queens of Greal Britain. . ... .. 9.
ALL THE ABOVE CASSETTES AVAILABLE MAIL ORDER THROUGH

GEM SOFTWARE

22 Prestwick Drive, Bishop's Stortford, Herts, CM23 5ES.
Telephone: 0279 52401

TRADE ENQUIRIES WELCOME.

SOFTWARE FOR A 16K OR 48K ZX-SPECTRUM

40 MAZE OF GOLD 585
Lises machine code 1o pronde fast, full i."'.\|D'L :iD PRIEpECTIVE VI wE AN
you geowr the labyringh for GOLD, Look Svely and find tha exil or your gold

may wall bo worthloss! Ten bvels of play all geest Tun Thiis is e et

EOpUlNr DOgram

GAMEISE TAPEL

l_llﬂﬂﬂﬂﬂ!i

Fasi m/c achon, W ooloas a8 you
try to save your snaka from the
wiracities Mongoose, don't dae
pouss! Your snake grows by eating
the faling applos in the orchard
Fasier and hasdet on avery rama
supevh g ephes i

GAMES TAPE2 ..

REVERSI

Thes garre provides & chance (o ot
yOur - strsteges  atsbtsin  @geinst
thoss of the computer of 8ot
player. The verslon provides
machene code thinkng speed and
plays a good game. Inchuded
sucbls and wisual ndcation of
iV mads

GAMESE TAPE 3.

TIME-LINK

A feat on the 16K machna as it
provides & Tull textusl type
agventure with & mage. Wolten
100% mi'c for speed. You must
find your Teme machine 10 retum 19
1he present. bewasne the Qoasl

WHITE NOISE & GRAPHICS. ...

L4.85
BEAR ISLAND
Trapped in the Arctic, can yoi
survive whan osch ke flow has
even mone bears than the last® A
fast arcade style, strategy Qarme
Mlakang full vt of al' the Spacirom
foatures i & highly exciting amd
mmuch aockarmed by all

, £4.85
I‘DHEF DICE
Gambsers beware! The use of he
nos graphecs, Ccolowt anil | s
togother  with 8 clover “hand'
mecognetion system, makes Thee an
addictiee gambing geme. You coud
win 4 fortunes, Yoo maght ks v
shirt, but roll, roll, roll those dice

[4.95%
TASKS
A new  conhcept in graphical
sdventures. Cofiect all the troasure
From weitinn the mase by sobansg all
the problems set by the TASK-
MASTER, AN the tasks givon weill
stimulste your mand

(5.9%

Designed 1o overcome the bmitatons of Spectrum BASKS, WG gves
you gver 20 extra commands to geve. oxploskom sound oifects, total
geredn oontrod viing & wndow wheth can be scrolled W any direcitn
cleared, imverted, shaded and bosdered . Uses BASIC vasabies Ina POKEs
needed), and named UER calls, Includes extensive manual

CESIL

{595

A low cost, full impdsmentation of this popular "0 level teaching

nguage, mvaluable o stedents and lesthers  alks. Includes a
compiehendnd Manusl, 1ape Ded and save, edeing otc. It i availabie for
the SPECTRUM, 18K ZXB1 and now for the DRAGON 32

GILSOFT
30 Hawthorn Road
Barry, S.Glam. CF6 8LE

5.4 . for tull Setals of 1reae and OIN DR
AT AILTRS CLUOT) CARDIFF, Macrpomntie. Plandst Coa ) BARAY, Byirsed YORK
Gamell Computer Serveri. BRSGHTON Garer: MORLEY, Desgontnile: IWYBRIDGE
reysodt POAT TALBOT, Jay Dee Communicatons Also by mad Bigm The Softwers

Supermarcet, LONDON

B A4 T [rOeailf AR Wi O0ME  SIEROUL TRADE 00T L ARE AVALARLL
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YOUR LETTERS

THE CASTLE OF RIDDLES

t last the task is fnished — Castle of Riddles is solved!

Although it undmlbtedly took me longer than many others, I
--posted my competition form earlier this morning. I also felt the
need to make a few comments. :

I am not an adventure game expert by any means, Castle of
Riddles was the first I have ever completed, but what a marvellous
five days’ enjoyment I have had. A thoroughly well-planned and
written program with only one exception which I will come to in a
moment.

1 would never have believed the incredible emotional ups and
downs a game like that could produce. From Saturday morning to
evening, passing the Shooting Gallery or the Awesome Creature
was proving absolutely impossible. That was a low low. My wife
encouraged me to take a break and relax. A few hours later the
thought of exploding the case and scaring the Giants seemed a

turmoil of thoughts, the association between the red paint and the
~creature occurred.

On Sunday morning with trembling fingers, I threw the can of
paint and observed with undisguised joy the dying of the beast.
That was a high high. _

The one odd thing about the program was the Black Rod. T just
‘could not believe that losing the rod before moving through the
‘Black Passage was correct. I tried for a long time making the trip
from the Pit through the tunnel the final move, but that of course

possibility. Sure enough that was a high. Later in bed, amid a

proved impossible.

Although the right answer is achieved by not cam-ing the rod
through the passages, surely there must be a way of retrieving it
first? 1 would very much like to know.

However, congratulations to Your Computer and Acornsoft for
mounting a brilliant exercise, I sincerely hope that it will not be

P Croft, County Dotnm, Ireland.

SCROLL TRICK

feature lacking on the Sinclair
Spectrum is the Scroll
command. Although substitutions
have been published for rthis,
involving Poking and Printing, 1
believe that my solution is much
neater. Simply, place the line, LET
A=USR 3280 in your program, and
the entire screen will be scrolled up
by one line.
Peter Bernstein,
Northeoood,
Middlesex.

POLYGON BUG

¢ Sinclair Spectrum has a

versatile bug in the one-liner

PLOT =,y : DRAW a.b, n*PI
There is a pentagon at
x=y=a=b=50, n=100.8. Odd-
sided polygons arc usually larger
than the circle whose diameter is
defined by the line joining x,y and
x+a, v+b. Thus they go off’ the
screen, with an Integer Out of Range
message. Good examples are the
near-perfiect triangle spooking about
ar x=220, y=210, a=b=50,
n=168.24, and the heptagon iurkmg
somewhere betweeen n=71.5 and
T2.5.

The bug crawls in at n=17 and is
cyclic. As odd values of n go up, the
circle wrns into an apparently
rotating polygon. As n rises, the
number of sides decrease and the
speed of rotation increases, program
running time stays constant at eight
or nine seconds.

28 YOUR COMPUTER, APRIL 1983

At some point it collapses into a
rotating line. | think most of these
collapsed polygons are at non-
integer values of n. As n increases
further the polygon “'opens out™ and
the number of sides increases. The
cycle then repeats. For polygons and
stars, the trick is to find values of n
that visually “locks™ the rotation
and gives a static shape.

[ recommend trying small values
for a and b in studying the odd-sided
polygons, so that they stay on-screen
even if they are very large relative 10
the circle diameter. 1 cannot: my
spectrum recently went into ter-
minal coma and is back at Chateau
Sinclair for a rebore!

Fohn Brazier,
Sranford i the Vale,
Oxfordshire.

LYNX FAN

ur review of the Lynx in your
February issue prompts me to
reply 1o some of Bill Bennett's
comments: He opens his review with
the assumption that the consumer
wants gimmicks or a computer with
some outstanding feature. Any
prospective Lynx buyer should bear
in mind that some machines with
outstanding features have then at the
expense of some graphics. If anyone
wants gimmicks, I suggest that they
compare the Spectrum dead-flesh
keyboard with that of the Lynx.
As a ZX-8] owner | know that
Sinchiir’'s manual provides one
chapter of two pages on machine-

code. The Lynx manual's machine-
code chapter is nine pages long. 1 do
not think any purchasers can expect
a great deal more.

Your reviewer seemed to be dis-
appointed by the Beep command —
perhaps he is jaded after all the
machines he has reviewed. Anyone
wishing to try out Beep need only
walk into a2 branch of Laskys and
wype in the following dity:

90 RANDOM
100 LET W = RANDI200}

110 LET C = RAND{200)

120 BEEP W.C.63

130 IF W C THEN LET W=W/2
140 IF W=C THEN GOTO 20

150 GOTO 100

Qur 15-month-old daughter thinks
that this beats Beethoven.

[ agree that the manual could be
improved by the addition of an index
— 1 am sure it will be.

Why was there no mention of the
Lynx's ability 1o accept abbrieviated
commands? For example, Auto 10 A,
Also, why no mention of single key
entries? [ think that indeed the Lynx
does indeed offer something new —
it i1s consistently good. It is soundly
engineered and it does not overheat.
It has a well-designed, professional
quality keyboard, and it is Brinsh
and available.

No doubt by now vou have
guessed that previously 1 had been
using a ZX-81 and now am the
proud owner of a Lynx. Before
buying it | looked at the BBC
machines. You have to pay another
£195 1o implement CP/M on the
RBC. 1 personally did not like the
Dragon as it was not Z-80 based.
Following my bad experiences with
mail order from Sinclair, imagine the
trepidation with which 1 ordered my
Lynx on November 22, 1982. 1 had
hoped to receive it before Christmas
but did anticipate some delay with a
brand new machine. Imagine my

surprise when [ received a letter of
apology in the New year apologising
for the delay and promising it by
mid-January. Sure enough it arrived
on January 20. Considening the
Christmas holiday 1 do not think
that is a bad record.

I wanted CP/M because | had used
WordStar at work and appreciated
what a vast range of software would
be available 10 me given that disc-
operaling system.

R D Hughes, Worthing,

Wese Sussex.

NO STRINGS

r Excell seems to think BRC

Basic is more standard than
Sinclair Basic because BBC Basic
supports string arrays — Letters,
January issue, p27. In fact, those
funny Mid$, Lefi$, Righi$ and
similar commands are an aberration
of Microsoft-type Basics, and not
“standard" at all.

The proposed American National
Standards Institute — ANSI — com-
mittee X3]2 is currently fnalising
Standard Basic. It does not include
string arrays, and it does make Let
mandatory. The original co-author
of Dartmouth Basic, and Chairman
of the ANSI committee, noted last
year that string arrays had gone and
cried “Good riddance!™ 1 agree.

Anything that can be done with
string arrays can be done with long
strings, but not vice wversa. Also,
string arrays are not a feature, in the
Microsoft form, of any more ad-
vanced language I can think of. If
you want 1o progress from Basic, it is
not a good idea to come to depend on
them,

Mind you, I would rather use BBC
Basic than Sinclair Basic. BBC Basic
is good. but look at the size of it! A
better Basic is the Cromemco Struc-

DUTCH DRAGON BOOSTER

ith reference to Stephen Mummery's letter — February 1983
— regarding the increase of the Dragon 32’s user-available
memory, I can add that with the following statement:

POKE25,6:POKE27,6:
POKEZ29,6:POKE31,6
you have 31015 bytes at your disposal. Yuuhwcahoclmedtht
first high-resolution page, which could not be done with the
PClear statement. With Clear0 you can add another 200 bytes.
Another useful fearure, which you can achieve by changing
pointers, is to Merge programs. First you have to Cload the first
program. Then you ask the contents of memory locations 25,26,27
and 28 with the command:
?PEEK(25), PEEK(26),
PEEK(27), PEEK(28)
Next you have to Poke the value of location 27 in location 25 and
the value of location 28 minus 2 in location 26 — suppose the value
is 137, then you have to Poke value 135 in location 26. If the value
of location 28 is 0 or 1 then you have 1o subtract one from the
value to Poke in location 25 and the value to poke in location 26
would be 254 or 255. Now you can Cload the second program.
Make sure that all the line numbers are greater than those in the
first program. That can hcduncb}rtl't:Rmummmmnnd The last
thing to do is to Poke the original values back to location 25 and
26, which will be in most cases 30 and 1. If you enter the List
‘command you see you have both programs together,
T A Bik, Amsteloeen, Netherlands.




mured Basic, which also lacks string
arrays, but thar's 32K. We should all
have so much spare memory.

[ own an Atari 800. Atari Basicis a
stripped-down version of the Cro
memco Basic, written by the same
]‘cnp'lc. It takes up '.':‘.'.:.' about BK,
and has long strings instead of string
arrays. As it is supplied on a plug-in
ROM, however, you can remove i
and load an enhanced Microsofi
Basic — that 15 more than twice the
from disc without running
oul of memory. Alternatively there is
an enhanced version of Atari Basic
called Basic A+, available from
Optimized Systems Software. Again
it was written by the people who
wrote Atarni Basic, is upward-
compatible, and includes the things
that had to be left out of the 8K
ROM such as Print Using, While —
Endwhile, and If — Else — Endif.

The moral is simple. The most
powerful feature to look for in a
Basic is that you can remove it, or
switch it out, freeing the address
space ecither for another Basic or
another language.

3 ¥ o

_?;"h'é E.g'l'.Ti':.r.fl;"l'lLf

London W3

SPECTRUM TIPS

ere are a few tips for increasing
”uxu;urmn speed when writing
programs in Basic on the Spectrum.
A program’s memory may be divided
into three parts: the top, the middle
and the bottom, each one being more
appropriate for the storage of a
specific functional part of the
program.

The top part, which always has
the lowest line numbers, 1s suitable
for frequently-used loops and
subroutines — the most-used ones
have the lowest line numbers. It is
useful to make a subroutine with any
frequently-used loop — having taken
all unnecessary computations out of
the loop — and then put it at the top
of the program's memory. It is still
better to pack each subroutine
within one line only, keeping in
mind however that For-Next loops
are better at the beginning of a line
instead of in the middle. The middle
part is used to store the main body of
the program

The bottom part is convenient for
functions that are performed only
one time per execution, like
initialising wvariables, dimensioning
arrays, reading Data statements and
s0 on. It 15 better to declare van-
ables beginning with those most
frequently-referenced first.

The reason for all that is thar
jumps are always performed by
processing through line numbers,
starting at line [; and skipping over
to the next line until match 15 found;
thus, the fewer lines away from line
1 you are, the quicker the jump. Do
not forget that this gain is multiplied
by the number of jumps performed:
in French, we say: “Les petits
ruisseaux font les grandes rividres"'!

André Didelor,
Creneva,

Suntzerland [}

AFTER THE RAVAGES of glue sniffing and teenage
alcoholism, the nation’s youth are now in the grip of
compurter addiction. Recent shock reports tell how
children sneak back after four o'clock to use their
school’s computer laboratories, or meet in derelict
buildings to program pocket calculators. Parents
are warned of the tell-tale signs: the inability o
converse in anything but machine code; the
complexion horribly coarsened by hours ar the
kevboard; the eyes vacant except for the cursor
flashing in the corner.

Clearly all this makes for good, scare-mongering
newspaper stories which are, of course, totally
misinformed. Every computer fan knows that you
are just as likely to observe this kind of behaviour in
adults as in children. A recent survey by Gowling
revealed thar the father and son partnership makes
up 80 percent of home computer owners. Micros
are bought for sons by fathers who believe that
understanding compuring will help their child in
school. Presumably as soon as the micro arrives at
home some children become users very quickly. In
other cases, the father feels he has to get to know
the machine if he is to help his son — and becomes
hooked in the process. So, what seems to
distinguish this addiction from other vices is that
parents and children are equally responsible for
introducing each other to it. Bur what is it about
computers that makes them so habit-forming?

Some will claim it is the element of problem-
solving involved in programming. Others will
answer that it is the fact that micros promise
mastery of a finite and logical universe contained in
a small plastic box. A place where — unlike the real
world — if you have the knowledge, what you want
to happen surprisingly often does. In other words a

EDITORIAL

kind of hi-tech escapism. Others, still under the
influence of a dose of Space Invaders, will be
unable to answer at all.

In the old days lecturers complained that all-night
drinking and debauchery disrupted studemts’
studies. Mow a new villain has emerged. Tutors at
London University claim that many under-
graduates are spending five hours a night
intoxicating themselves with the pleasures of home
computing. Students arrive for their lectures fit
only for another game of Pac-Man.

So much for the vices bur what about the virtues
of computer addiction? A physical dependence on
micros could make you highly productive — if only
in terms of computing. Jobs that can only be
regarded as chores by the ordinary owner are fun
for the addicts, who see in every new operating
system the chance of a kind of electronic nature
ramble.

The computer-dependent form an unpaid army
of software enginecers ready to engage themselyes in
any national programming cause that appears on
their screens. It is exactly because there is this level
of obsessional commitment to home computing that
such a profusion of software exists in the UK,

Kids have been addicted to arcade games for 30
years., But whereas the teenage pinball wizards of
the past only profited the pier manager, today's
silicon whizz-kids are learning skills which could
stand them in good stead for their future carcers.
Some already have careers, programming for the
big software houses.

And although critics view the addiction as
dangerous, the bank managers of the child prodigies
may well be content to see them continue living
dangerously. ficz]

How to write for Your Computer

We called this magazine Your Computer precisely because we welcome your
views, tips and hints and even your criticism of machines and software in general.
If you would like to see your name in print, whether on a Software File program or
a full-blooded article, here is how to go about it, Ideally, all articles should be
typed double-spaced on one side only of uniform sheets of paper. If listings can

be dumped directly from a printer

this minimises the risk of error. In a perfect world a cassette would
accompany the article. That considerably speeds up the checking process. Not
only do you get to air your own discoveries and opinions, but we will even pay

you for the privilege. We pay £35 per published page

you can always use a friend’s or user group’s

that's as it appears in the

magazine and includes illustrations.
Why not give it a try? You have nothing to lose but your postage.

Editor
TOBY WOLPE

Assistant Editor
MEIRION JONES

Staff Writer
SIMON BEESLEY

Staff Writer
SIMON BEESLEY

Sub-editor
PAUL BOND

Editorial Secretary
LYNN COWLING

Editorial: 01-661 3144
Your Computer. Quadrant House, The
Quadrant, Sutton, Surrey SM2 BAS,

Subscriptions: U.K. £8 for 12 issues.

Printed In Great Britain for the o of

Business Press Intemationsl Lid, Cusdrant Houss, The
Quadrant, Sutton, Surrey SM2 BAS. Tel: 01-851 3500
Tehex/ : B92084 BIPRESG. ISSN 02630835,

Printad by Riversids Press Ltd, Whatstabls, Kant, and
typasel by Instep Lid, London EC1.

ABC

Advertisement Manager
PHILIP KIRBY 01-661 3127

Assistant Advertisement Manager
PETER RICE 01-661 8441

Advertisement Executive
BILL ARDLEY 01-661 8484
NIGEL BORRELL 01-661 3127

Midlands Office
KEITH SALT 021-356 4838

Northern Office
RON SOUTHALL 061-872 8861

Advertiseament Secretary
JEANETTE MACKRELL

Classified
CLAIRE NOTLEY 01-661 3036

Publishing Director
CHRIS HIPWELL

© Business Press International Ltd 1983

YOUR COMPUTER, APRIL 1983 28



NEWS

Happy birthday Microdrive — and now a big

hand for the ZX-83,

You wiLL be able to order the
Microdrive on or about April 23 —
the anniversary of its official
announcement. Sinclair also has a
ZX-83 in store for us this vear, but
the revolutiopary all-in-one com-
puter exclusively revealed in lasm
November's Your Compurer is now
dubbed the ZX-84 and may not be
released until next year.

Sinclair's long awaited Microdrive
i5 4 compromise between cassetie
storage and floppy-disc storage. A
high speed tape loop — or stringy
floppy — will store over 100K of
data or programs. Sinclair is
confident that the access time will be
less than the 3.55. advertised.

The £40 prices is less than
originally expected but a £30 drive
controller containing am RS5-232
interface is necessary to connect the
Microdrive to a Spectrum.

Initially Microdrives will not be
able 1o run on any other computers,
although one controller will allow
vou to run up to 40 Microdrives ofl’
one Spectrum,

The Microdrives will accept inter-
changeable tape-loop cassertes.
Initially Sinclair will sell games and
adaptations of existing Spectrum

comey

TOP 20

Company Machine
Iﬁ.mm Imagine  Spectrum
WChop Creative  Vic-20
Liter Software
MDefender  Atari Atari
BDragon  Salaman- Dragon
Trek dar -

W Fiight Psian X481
BFootball  Addictive ZX-81
Games:

B Gord Commo  Vic-20
dore

Mintroto  Commo  Vie-20
WKingKong TD 281
| WMiner  BigS A
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software on these cassettes.
cassettes will be made available to
other software manufacturers.
Priority will be given 1o satisfying
the Microdrive orders of these who

ordered Spectrums last summer, so
it could be late this summer before
the microdrive goes on general
release.

Sinclair’s Microvision flat-screen

ZX-84 and Microvision

pocket television should be launched
this July, opening the way for the
Sin. flat-screen to be incorporated in
the ZX-84, which will also have twin
Microdrives and a Modem.

Migel Searle, Sinclair Research's
Managing Director is playing his
cards close to the ZX-83, but he has
coniirmed that there will be one —
““It is fairly natural if vou follow the
sequence: £X-80, ZX-81, Spectrum
— alias ZX-827,

Your Computer spies have
observed several projects which
could be the ZX-83 under wraps at
Sinclair's new Cambridge
headquarters. One of the favourites
is a Spectrum with improved sound
capabilities and a Modem which
could be rushed into production if
the Oric begins to threaten Sinclair's
hold on the market.

The situation is further confused
by the low-cost desktop business
computer which Sinclair has de-
veloped for ICL 1o launch this year.

The difference between an Apple
and a Peanut is just £300

THE APPLE 11 costs £675. From mid-
April Peanut Computers will be
selling an Apple look-alike with
virtually the same specifications a
just over half the price.

Like the MPF-II, another Apple
copy, the Peanut is imported from
the Far East. It is designed 1o run
Apple software and to take many of
the large range of Apple II
accessories. These include RAM
expansion boards, Z-80 interface 10
allow the computer o run CP/M
software, language cards and an
f0-column display card.

The standard machine comes with
48K RAM and is expected 1o sell for
around £345. Two graphic modes
are offered, giving a resolution in
black and white of 280 by 192 and
colour resolution of 140 by 192, The

"ﬂ. ".ﬂ .1.1-‘.'1'

text format provides 40 columns by
48 rows. It will be sold by mail order
from Peanut Computers, Unit 20,
Low Mill, Dewsbury, West
Yorkshire.

Just propping up the back of your home micro can save it from
overheating and certainly makes it easigr to type on. While most
computerniks fean their slices of 1380s high technology on cassette
cases, door wedges or stale sandwiches, Hi Stak plastic legs are the latest

spring fashion.

Warp Factor Eight sells them at an appropriately

astronomical £3.85 for two. If you use something really obscure to prop
up vour micra, wiite in and tell us and we will send you a pair of Hf Staks.

= N N* NS T EE

1.11

4 S SE g g
i (@ 8 {3 {8 8

The Apple Il E — Apple’s latest attempt to stave off Apple Il copies.

Check your
power packs

SINCLAIR RESEARCH has been obliged
to recall some 28,000 power packs
after discovering that they could be
dangerous.

The power packs are recognisable
by a white stripe on the power
supply’s output to the Spectrum.

What makes them unsafe is that
the 240V input track inside the
power supply is too close to the 6V
output — it is possible that a power-
spike during very humid weather
could result in a user receiving an
electric shock.

Sinclair Research Managing
Director Nigel Searle admitted that
the power packs — just one batch
from one supplier — were not
checked in detail for safety.



BBC Micros
for the blind

A GRANT worth £18,000 from the
Depariment of Indusiry will help
the Open University to open up
microcomputing to the blind and
partially-sighted. Eight schools will
be supplied with “touch and hear”
systems based on BBC Micros
equipped with speech synthesisers.

The system reads lines of Basic
aloud as they are entered using a
Votrax-based Type and Talk syn-
thesiser instead of displaying them
on the screen. So instead of, say;

10 PRINT CHR${23)

appearing on the tube you would
hear
TEN PRINT CHARACTER
TWENTY - THREE

Many blind people cannot use a
conventional typewriter keyboard
but are familiar with a manual
BEraille typewriter, the Perkins
Brailler. So Dr Thomas Vincent and
his Manchester Open University
team which has been developing the
system over the last year has adapted
the Perkins machine as an altern-
ative keyboard for the BBC Micro
by fitting microswitches to sense key
depression and an interface 1o the
BBC Micro.

Vincent hopes thar the micros will
stop the blind children from being
left behind as computer skills
become more widespread. It should
also make it easier and more
enjoyable to learn Braille.

Double Dragon
the 64,000 byte

WatcH ouT Commodore and BEC,
Dragon Data plans to launch a new
64K RAM machine late this
summer, The £180 Dragon 32 which
has now sold 35,000 units will not be
discontinued when the £300 64K
machine goes into production.
Commodore at least will be well
able to drop the price of the

Versatil new poﬁable from
Texas completes the Tl family

THE STRUGGLE to win a place in the
nation's briefcase becomes even
more heated with the launch of the
Compact Computer 40, the first in a
series of Texas Instruments portable
computers. Texas clearly intends it
to compete with the Epson HX-20.
Like the Epson computer it has an
liquid-crystal display , a QWERTY
keyboard and a oumeric keypad.
The display has 31 characters, can

will answer

question

Commodore 64 if the competition
gets too hot. A spokesman refused ro
deny persistent rumours that new
technology makes the £350 64
cheaper 10 produce than the old
£130 Vie-20 and would only say that
price was "“all to do with what the
market will bear — not w do with
what it costs to make".

be scrolled left and right and
adjusted for different contrasts.

Measuring 9in by 6in, by lin, the
CC-40 weights 220z, and takes four
AA alkaline batteries which provide
power for up to 200 hours. Programs
are rerained in memory when the
machine is switched off.

Memory capacity is 6K of RAM
expandable to 18K, and 34K ROM.
Plug-in cartridges can expand the
ROM by a further 128K. The Basic
is compatible with the TT Basic used
in the TI-99/4A and the new T1-99/2
announced last month.

The CC-H0 will also take the same
low-cost peripherals as the TI-
99/4A. These include a £150 four-
colour printer and the £120
Wafertape digital tape drive which
takes 40K rape carrridges and has a
data-transfer rate of 8,000 bits per
second.

A RS-232 interface will also be
available and at later date Texas will

Cut-price rail tickets offer for
first Midland Computer Fair

Waisrer 1T softly but Acorn's
Electron may receive its first public

showmg at the Midland Computer
Fair — and combined rail fare and

Acorn’s Electron should be out by the end of April.

admission tickets will cut the cost of
getting there.

Tens of thousands of home com-
puter enthusiasts are expected to
turn up to the Fair at Bingley Hall
Birmingham which will be open
from 10am to 6pm on Thursday and
Friday April 28 and 29, and 10am
until 5pm, Saturday April 30.

Admission will be £2 — half price
for children and pensioners — but
British Rail and IPC Exhibirions are
offering cut-price all-in fares; such as
£12 from any station in London,
£9.50 from Manchester, £4 from
Coventry and £4.50 from Hereford.

release other peripherals such as a
Modem, a bar-code reader and a TV
interface.

The CC-40 is expected to sell for
around £170, Texas claims that it
has more capabilities than the Epson
portable computer and that it will be
considerably cheaper — even with
the additional cost of the printer and
rape drive.

Not some new video-game
manster but a face which may be
Jjust as frightening for some of
the big names in micro games. It
belongs to Richard Branson who
made millions from Virgin records
and is now turning his evil eye to
home computers. Nick Alexander
will run Virgin Games which will
bring record-company style
razzmatazz (o computer games.
Nick Alexander reckons that
computer games will soon
become even more popular than
video films.
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32

6 MICRO
Model £326.00
Model A (32K) £349.00 |@
Model B £399.00
Memory Upgrade £26.00
Full Upgrade £75.00 @|
Joysticks { pair) £13.00 f
Single Disk Drive £265.00 @
Disk Interface (fitted) £119.00
14inch Colour Monitor £309.00
Minch Colour Monitor £343.85
ACORNSOFT PROGRAMS (phone for availability) @
ACORN ATOM
Singla Disk Driva lincl. FREE buMer kit) £34385 @
ATOMCALC ROM £39.10
WORK PROCESSOR ROM £2800 /==
FLOATING POINT ROM £23.00
ROM Selector Board £22.40 @
BBC BASIC Board £49.95
Programmer's TOOLBOX £20.10 a
SUPER TOOLBOX £16.60
M/CCODEMONITOR/DISASSEMEBLER £16.80
PRINTERS 0
EPSONMXBOF/TIN £399.00
EPSONMXBOTIN £349.00
STAR DP B48B0D £279.00 8
SEIKOSHA GP100A £229.00
q Printer Leads (BBC/ATOM/DRAGON) £15.50
D *SPACIOUS SHOWROOM BOOKS y
Assembly Language Programming for tha BBC Micro £ 2z
|@| OPEN MON. to SAT. BBCMicro - instant Machine Code £7.95
*FRIENDLY AND HELPFUL STAFF :BCngc*DHM?M = £7.95
* asic Programming on tha iero £6.96
|@| Ex PE RT ASS ISTAN CE Lat Your BBC Micro Teach You to Program £6.45
— ALWAYS ON HAND NEC ‘30 Hour BASIC’ £5.95
Practical Programs for the BBC Micro and Acorn Atom E£65.95
@ *GDDD HANGE DF COMPUTEH BODKS Galﬁngﬂcuunuinlmwithyuuf.ﬁ.curnAmnn £6.45
*AFTER SALES TECHNICAL iﬁTMﬁdF_’mﬂgr&Tﬁfm!h&Acumﬂtm £6.45
|@| BACK-UP and SUPPORT noay v
The Colourful @
— = -,
)

THE FAMILY COMPUTER TO FIRE

YOUR IMAGINATION

KEY FEATURES A= N
**32K RAM as Standard, Expandable to 64K § >
“Diaplav: \ ,

9 colours available.

b different resolutions from 16 x 32

to 266 x 192,
**Extended MICROSOFT Colour Basic

as Standard.

Advanced graphics commands.

Advanced Sound

Full Editing—insert, delete, amend.
**Professional Typewriter Keyboard
**FREE 160 page '‘BASIC’ training manual. &(5
**Connections for Joysticks, Printer,

Cartridges and Cassatta.

PRICE onwy£199.50inc. var.
THINK DRAGON !!

———— — __'.-_‘:—
R DM 7 i
= s — = 2 'I.I < fl“‘ ‘{..‘l
[- = sy
N {:-i‘é"'{f‘."

Falala

*° CASSETTES
Dragon Selaction 1
CARTRIDGES Dragon Selection 2
Quest

Chess Berserk

Roat Atteok Astroblast Graphic Animator
THINK MICRO POWER!! S ege——] Meteoroids Computavoice
micro powen LTp. | Carriage FREE on c:r; Hﬂﬁ;:m'!"n Black Sanctum

Dept. YC3 cash/cheque Dragon Mountain
8/8a REGENT STREET. | ordars over £100

CHAPEL ALLERTON. | ay oo in s VAT

LEEDS LST4PE i

Tol: (0532) 663188 m ﬁ
| or EBG'_'M; | Lt

PROEGRAMBAVAAMIOHCOROBE®WA
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£3 000 Riddle
— the winners

Now IT caN be told — the names of
the winners of the Your Compurer
and Acornsoft Castle of Riddles
competition. Peter Voke from
Avlesbury, Buckinghamshire was
the first 1o deliver the right answer,
m person.

Second was C ‘P Bignell of
Littlehamptron, West Sussex and, in
third place, P K Colbert of Heath,
Cardiff. Next month, we will
publish fuller derails for those of you
still stuck in the Pit or over-awed by
the Awesome Creature,

Down with the |
Atari 400

ATARLIS LAUNCHING a three-pronged
attack on micro users. Prices of the
400 serics home computers have
been slashed by £40 1o £160 for the
bare 16K RAM machine or £200 if
you want Basic and the manuals.
Meanwhile the £400 Atari 800 has
been upgraded from 16K 10 48K
RAM without a price increase and a
conversion kit will soon be available
o turn the Atari video games

machine into a home computer.

NEWS.

Maestro and Renault |l pop
talking micros under the bonnet

AT p1asT motor manufacturers are
waking up to the possibilities of on-
board microcomputers. Computers
have been creeping into luxury cars
like BMWSs for the last couple of
years but only with the announce-
ment of the Renault 11 and the
Austin Maestro last month has the
micro appeared in volume pro-
ducrtion,

The Austin and Fenault systems
are a similar size to the average home
computer with the addinion of a
voice synthesis unit which again is
similar o some of the plug-in
peripherals available for home
computers, The Maestro’s unit is
based around a 6805 microprocessor
running ar 4MHz, 32K ROM is
used to store 15 phrases such as
“Fasten your seat belt” including

Austin's Maegstro —

'Computer grages to

warnings of high engine tenfperature
or low fuel.

In Britain the voice is female but a
further 128K ROM on export
models incorporates German,
French and [Iralian voices. The
French have also opred for a female

below — and the Renault Il — above.

fix micros on the spot

HIGH STREET computer garages
where you can take in an ailing
micro and have it fixed on the spot

Now you can plug your Spectrum straight into a professional printer
using the new Eurcelectronics ZX Lprint Centronics interface. This
paraiiel interface will free Spectrum owners from dependence on Simclair
peripherals and will be tough competition for Sinclair’s serial RS-232
interface which should be launched this month. Both the ZX Lprint and
Sinclair's RS-232 should cost around £30,

Zx Lprint

for a fixed fee of £10 are the latest
idea from Liverpool software house
Imagine.

Sending your home compurer back
to the manufacturer after it gives up
the ghost in the middle of a game of
Pac-Man can be a frustrating
business. With horror stories of
people waiting up to a year for
repaired machines o be returned,
imagine’s Mark Butler is confident
of the demand for a simple High
Street repair service,

The first computer garages will
appear in Liverpool but Mark Butler
i1s already negotiating with an
Oxford Streer store and hopes 1o set
up branches all over the country.
The garages will deal with
Spectrums, ZX-81s, BBC Micros,
Dragons, Vic-20s and Aroms.

Previously Imagine was better
known for games like Wacky Waiters
and Ah Diddums but although
Butler claims that 70 per cent of
Spectrum owners now have
Imagine's Arcadia, it has not starred
in Your Computer’s retail Top 20
because most of the sales have been
by mail order.

voice but the Germans and Ttalians
will be warned by male voices. The
Germans will be confronted by a
barking “Achtung, achtung', every
time they step out of line.

Renault has opted for a similar
voice unit on the Renault 11 a
fasiback version of the top-selling
Renaulr 9. A female voice will regale
the driver with advice while a male
voice will shout warnings.

The Macstro’s voice unit will only
be available on the top of the line
Vanden Plas and MG models but the
microcomputer will control speed
and temperature sensors on all
maodels and will power a digital
display board. Smiths Industries
who makes the unit claims that the
vacuum fluorescent display of speed
and fuel consumption is 20 times
brighter than a television screen.

Bob Dickens of RD Labs has had
to head for the hilfs because of
Your Computer. Sales of the
Digital Tracer — a device which
allpws you fo copy drawings
straight to the screen with a
Spectrum or ZX-81 — have
proved so successful since we
reviewed il in January that RD
Labs has had to move to g new
factory in Cwmbran, South
Wales.
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WIN A FABULOUS ‘WINGS’
HOLIDAY FOR 2 TO FLORIDA.

VISIT THE AMAZING NEW
- EPCOT CENTRE

Volcanic Dungeon, the addictive adventure. People have
been known to venture into its maze of caverns to rescue the
Princess Edora again and again. if you are one of them, or
wish to be, then you could find yourself lying on & sun-
drenched beach in Miami for a week. Followed by a
further week at Orlando, visiting Disney World and
Epcot. So what do you have to do for all this? Just be the
best Volcanic Dungeon playerinthe UK, that'sall! Ten
finalists will battle it out in the championship at the London
Computer Fair; Earl's Court; in June 1«%3 Buf first you
must prove you are worthy.

Volcanic Dungeon is available en the Z‘K_-B‘h 48K
Spectrum and Dragon32. Ad en plied with
every game. {Amnp who already nwns "‘ﬁq_-. nal £X

Staunton Road, Slough, Berks. Only £5.00 including
P&F Aisu available from gnodmicrncumputnr stores.
Jndg&s “decision’rs ﬁna.-" and na correspondence will be
*‘mrﬂred inta. All business associates of Carnell Software,
and their relatives, are disqualified from entry. A capy of the
rules of the Volecanic 1Dungeon championship will be
supplied with the emrf rwrm S

syersion can enter-by sending a SAE for an entryfonmil
Order your copy NOW from CARNELL SOFI"WARE 4.




GET THE BEST NEW PROGRAMS AND THE
ALL-TIME GREATS, SPECTRUM OR ZX81

AT SOFTWARE SUP:

_

We started Software Supermarket with just one idea. To play allthe
Spectrum and ZX81 games we could find, to select the very best, and
to offer only those to our customers

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

And 1t's fast. We usually despatch your order within 48 hours
Here's the best of the new and the best of them all for your Spectrum
Plus some great ZX81 games. Full detailed catalogue sent free with
every order. Or send large SAE for catalogue only.

ZX SPECTRUM: 16/48K

* Our latest Top 10 Programs for your Spectrum. They run on both 16 & 48K
Briliant NEW 3D graphic game by Malcolm
3D TUNNE ‘Escape” Evans Fly down the winding 3D
tunnel shooting bats, spiders, frogs and rats! Demo mode: 3 speeds: training
program for each phase. And (48K only) watch out for the Tube train!
(New Generation) £5.95
NEW game with stunning E,:a;‘h Shoot the

3D TANX enemy from your 3D tank turret 3 play levels: accurate
ballistics: 1 or 2 players: hold feature: demo mode: training program And

chooge ,Ju' own control keys: even plays 'God Save The Cueen’|
(DK Tronics) £4.90

“Une of the Dest...covers
WINGED AVENGER all the stages of the arcade
original.. & game to come back to.” Pop.Comp Wkly. Very fast PHOENIX
7 play levels: 3 attack waves: laser shield: mothership with smart bombs. (Wotk
force) £4.50 (16K ZX81 version. £4 50)

Best Spectium version of

GROUND ATTACK the arcade game™ Yr:.Comp
“Very absorbing™ E&C ".E'xt:er"w'y good” Pop:Comp. Whly. Thrilling
SCRAMBLE" Pilot your shup thio” 26 zones: up, down bmne thrust: smart
bombs: as you get better, it gets harder (Silversoft] £5.9

The first - and fast }Spa:u urm version of
CENTIPEDE the famous arcade game. Full arcade
movement - left, right, up, down, fire - as you attack the centipede. Great
graphics. Watch out for the jJumping spider! 3lives: hold feature
(DK'Tronics) £4 85

Cne of the best and mast onginal games we have
ESCAPE seen” S User, 5 very real dinosaurs chase you round the
maze as you search for the axe to escape, Different maze every time. 5 play
levels: 9 speeds: Hall of Fame. (New Generation) £4.95

GIILPMAN “The one cassette that [ would buy ..an
exceptional program. " Pop Comp: Wiy 15 mazes,

each with demo mode: 9 speeds: laser gun helps against 4 chasers ”rc:g'&'n
your own control keys: personalise/save your very own game. (Campbell) £5.95

COSMOS NEW! Fantastic gtaphw: Loads in 2 parts
(instruction manual fizst). Protect your 9 ships against

18 aliens, warp mines, asteroids Your graphic on-boeard computar helps with
elaborate displays. Cur favounite new game, (Abbex) £5.85

FAUST'S FOLLY -0
that's worth playing in 16K It'sgreat
and it's got graphics! Loads in two parts; clear instructions first. Thena

amashing adventure with directions, inventory, look, score, save. Amazing!

Abbex) £5.95
Recommended without reserve. | a superd
OTI{E LLO cpponent” ¥r:Comp. The great 19th Century power
game. Surrcund your opponent. capture his territory. Millions of different
games: maximum 60 moves each. 1 or 2 players: demo game: 9 skill levels
print. (Mol} £7.85

Shiciil 16T EXRT vemiotr'el 508 this programid awe avallable:

WINGED AVENGER  £4.50 PIMANILA £8.00
OTHELLO £6.95 CHESS 2 £9.95
BLACE CRYSTAL £7.50 GREATBRITAINLTD £4.95

S

Uul.h-mpuutum-&u ?u-dnt.niltdmulngm of our best
ZX81 games with every order. Or send large SAE for catalogue only.

RMARKET NOW

These programs use nearly all the Spectrum's 48K. They will not run on the 16K
apectrum. But there are versions of Black Crystal, GB Lid, Pimania and
SpecChess for for 16K ZXB1

PIM ANI A “The best adventure game we ﬁa;'_e IE‘L'.’E'l'-’?.’_‘f

8 User “An adventure enthusiast's dream”™ C&V
(Games. Best use of Spectrum graphics and music we've seen. A wonderfully
witty adventure - and you could win the £6.000 Golden Sundial of Pi
{Autornata) £10. (2X81 16K version: £8)

The ber:r graphical game [ have seen on any
TMC‘ATE mucro™Interface “Excellent graphics cneal
the best” ¥r Comp Fasra'}d“mms required playing for any Spectrum
owner” Which Micro?5 skill levels: training srogram: Hold: Hall of Fame.
keyboard overlay: 26-page on- EH.[E&.*" manual: (Quicksilva) £6.95

Superior to any otfrer adventure game
THE HOBB[T avadlable for the Spectrum” Yr-Comp
Free 285-page ilustrated book of The Hobbit contains clues to help solve the
adventure. 30 beautiful full-screen pictures: 500 word vocabulary: 16 page
nstruction manual: save: print: pause. It took 4 people 18 months 1o write!
(Metbourme House) £14 95

‘A colourhl and
GREAT BRITAIN LTD -occca
management game " Pers:Comp:wid: "Difficult and challenging” ZX Comp
Even plays ‘Hule Britarnia'| Choose your party and run the country. Will inflation
and unemployment come down or the rioters come out? [t's up to you. Then
walch the results on edection night! (Hessell) £5.35 (16K ZX81 version, £4.95)

The standard for ZXChess™ ZX Comp: "The
SPECCHESS strongest chess program ™ Pop:Comp Hr'}-:;'jf'
Full graphic chessmen: 7 play levels: all legal moves: position analysis for
problem-solving: recommended move option: print game history. (Artic) £9.45

[ZXEB1 non- graph.-;. 16K version £9.95)

BL ACK CRYST AII Take the adventure of ‘,-'UU:_i.ifE
180K of program 1o ungavel, on

two thrilling cassettes! You must solve each of the f stages to defeat the

Lords of Chaos. Real-time monster battles: 16 command keys. (Camel) £7.50

(16K ZX81 version Over 100K lcads in 7 pants. £7.50)

L2 B o BB B N B § B 8 B QB QB B N § § |
Post to: SOFTWARE SUPERMARKET, 87 Howard's Lane, London, SW15 BNU,

I yeu do not want £6 cut this magazing, wribe your eodér out caredilly on plain
paper and quote this number: YC8 Mail Order Only.

{ownn 16K Spectrum 0] 48K Spectrum 16K 2X81 0 {please tick)

| enclose my Cheque/P0 for£....... payable 1o Scftware Supermarket
Please use block capitaly, If we can’t read it you won't get it

Name
Address

... Postcode

Phone, if any, in case we have any query

Program Name Computer Price
POSTAGE UK. Add 55p only per order | £
AND
PACKNG EURCPE. Add 55pfcreach program | £
OUTSIDE EUROPE. Add £1 foreach- programairmail | £
TOTAL ¢
SOFTWARE SUPERMAREKET

87 Howard's Lane, London SW15 6NU. 01-789 8546
T DN N B O B O O D S R G S
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LOAD AND GO WITH YOUR DRAGON

32 PROGRAMS FOR YOUR DRAGON 32

[

Games Pairs
Pontoon
Snakes and Ladders
Ski Run
Castle Walls
* Homework helpers
Sums Tester
Vocabulary tester
« Graphics section
Full explanation of all Graphics
commands with worked examples
« Hints and Tips
* How to debug programs

AND MUCH MORE

128 pages £5.50

PHIPPS ASSOCIATES

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1.70) per item.

Dept A FREEPOST EM463 (No stamp required)
99 East St, Epsom, Surrey KT17 1BR.
Telephone 03727-21215. 24hr phone service.

Access and Barclaycard accepted

THE SPECTRUM POCKET BOOK

“"£6.50

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 7xs81 Pocket Book 138pp £5.95
Z X80 Pocket Book 128pp £4.95
Atom Business 110pp . £7.50

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.

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 _£5.00

Spectrum machine code as above .. £5.00

r ZX 81 Nowotnik Puzzle, Demolition & Tenpin £5.00
fo 3 Adventures: Greedy Gulch,

Prices Magic Mountain, Pharaohs Tomb . . £5.00

include VAT ZX8I1 Pocket Book Cassette £5.00

PHIPPS ASSOCIATES

Dept A FREEPOST EM463 (No stamp required)
99, East St, Epsom, Surrey KT17 1BR.
Telephone 03727-21215. 24hr phone service. ? n

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

h.l (RN m.l':.‘ Barclayveard accepte u’
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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.

Camden
keys inat

Queen's
Crescent

Meirion Jones takes a look
at what’s happening down
in North London at the
burgeoning new club
based at Queen’s Crescent

library in Camden.

YWHILE ANNA FORD, David Frost and the rest
of TV-am's megastars were launching them-
selves from Camden Lock on to the nation’s
breakfast tables with a “Hello, good morning
and welcome' a quieter but perhaps more
effective launch was being prepared down the
road at Queen's Crescent library.

It all started with a chance enquiry by Wil
Jackson at his local library. Why, he wanted to
know, did they have so few books about new
technology? “You would be surprised how
many people who come in here have their own
computers,” he told Branch Librarian Jean
Walton. She made him her computer books
adviser, and by February there were 50
computer titles on the shelves and it was rime
to set up a computer club. Camden Council

gave free use of the library where the club has
met every Tuesday at 7pm since.

The club concentrates its efforts on new-
comers to computing with two beginners’
groups and a more advanced programming
section. Many of the 30 members who attend
cach week are still at school.

When we visited, one group was huddled
around a Spectrum in the hands of Simon
Warren — a radio engineer. They had
mastered the essentials of Basic and he was
showing them how to debug a program — in
this case an error-prone version of Nim.

Local society news

Amateurs in Spennymoor
SPENNYMOOR AMATEUR Computer Club in
Country Durham meets every Thursday
evening at the Spennymoor Recreation
Centre. Members own a wide range of home
computers, and new members plus their
micros are always welcome. More derails from
Anthony Vincent on 0388-817304.

Stevenage Sinclairs

A COMPUTER CLUB for owners of Sinclair
machines has been formed in Stevenage. It
meets on the first Wednesday of each month at
the Stevenage Library. Telephone John
Pearce on 0438-50587 or Bill Googe on
(438-54758 for details.

South Trafford computes

SOUTH TRAFFORD Microcomputer club meets
once every two weeks and puts out a monthly
newsletter which contains courses in Basic and
machine code. The club is open to all serious
users with an interest in learning or
exchanging ideas. For further details write to

lan White at 16 Leicester Avenue, Timperley,
Altrincham, WA15 6AR or phone him on
061-969 2080,

Yate and Sodbury

YATE AND SODBURY Computer Club formed
only recently but 80 people attended its
second meeting. The club meets on the third
Monday of the month in the canteen at
Newmans, Station Road, Yate. You can
telephone the secretary, Kay Crowe, on
0454-517461.

Brentwood buffs

MEETINGS of the Brentwood Microcomputer
Club are held every two months on the third
Monday of the month at the Methodist Hall,
Warley Hill. The next meeting is on May 16,
starting at 7.15pm. The club regularly
organises talks and demonstrations. Future
meerings will include a visit from a
Commodore representative and a talk on
network programming. Contact Allan Holland
on 0277-221620 for further information.

Simon showed how to trace problems in a
program but the final error proved elusive and
s0 the group learnt an unexpected lesson —
knowing when to give up.

Wil Jackson, who is now the chairman, was
explaining the rudiments of computing to

newcomers using another Spectrum. In
another corner Lucas Fowler the club
secretary was demonstrating a ZX-81 input/
output board which he had made for an
O-level electronics project.

Robert Martin — a professional programs
analyst — was explaining structures to the
more advanced programmers and advocating
flowcharts. He also warned against becoming
s0 obsessed with the program that you forget
what you want it to do. “If you proceed from
the output you cannot go wrong. If you find a
bit of the program interesting and start there
you can lose sight of the overall objective —
and end up with spaghetti programming.”

The club is increasing its links with other
groups. While we were there a missionary
from Worcester Park preached the benefits of
joining the Association of London Computer
Clubs.

Camden Council is hoping the Queen's
Crescent project will be a success so it can be
spread to other libraries in the area. Wil
Jackson hopes the effect will be “like ripples
on a pond. From Kentish Town to Primrose
Hill — and from there you never know where
we will get 1o.”

You can find our more about Queen’s
Crescent Computer Club by calling in at the
library or ringing Jean Walton on 01-485
4551.
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FIRST BYTES

Starting out in home computing? First Bytes is for you.
Just write to Your Computer with any hardware or
software problems, no matter how small or simple.

QUESTIONS

What are the arrows?

‘Tell me more about the cursor control keys.
How are they used to control movement?’

LURKING SOMEWHERE on eVEry computer
keyboard are the four cursor control or arrow
keys which are of particular importance in
editing programs, and other text, and n
controlling on-screen movement in games.

When you are entering program lines you
will find that the left arrow — backspace —
often acts as a delete key and will erase the last
character which you typed. If your particular
implementation of Basic has only a line editor
then only the left and right arrows are of use to
move back and forth along a single line, but if
you are forrunate enough to have a full-screen
editor then the up and down arrows will also
move yvou from line to line.

Often the cursor symbols are not displayable
on the screen and must be dealt with as their
ASCII character codes which are as follows:

shift not shift

pressed pressed
left arrow 8 21
right arrow 8 a3
up arow a4 a5
down arrow 10 91

Organising movement around the screen must
take into account how the screen is mapped.
The following routine sorts out the four
movements in both upper and lower case for a

screen addressed as X, Y coordinates.
10 X=0, Y=0

20 AS=INKEYS$:IF A$=
A= ASCIAS)

lcould
“ 'm.i.

Most microcomputers only store
mwdghfnrﬂmﬂgummmv
‘We will award £15 to the shortest
program M multiplies two 12-digit
numbers and gives the answer to
24-digit accuracy. Entries must be in by
the last day in April. Contestants had no
‘trouble in answering March’s
_programming challenge. The winning
program was sent in by D Waring,
Mh&mm.ﬁm&ﬁm, Redditch.
His solution is simplicity itself:

10 INPUT A$

m LEFA*H?."'*M'I'"" i
30 FOR N=0-20

40 FOR M =0-31

50 PRINT AT N, M; A$

60 NEXT M : NEXT N

70 FOR N=20-0 STEP-1

80 FOR M=31-0 STEP-1

90 PRINT AT N, M: A8

100 NEXT M: NEXT N

"*“THEN 20 ELSE

S e,

FA=BO0OR A=21 THEN X=X-1

FA=90R A=93 THEN X=X +1

FA=940R A=95THEN ¥=Y-1

60 IF A=10 0R A=91 THEN Y=Y +1

90 GOTO 20

If you want to ensure that movement does not

exceed particular boundaries add:

70 IF X<XM THEN X=XM ELSE IF X>X5
THEN X =X5

80 IF Y<¥YM THEN ¥ =¥M ELSE IF Y>¥Y5S
THEN ¥ =¥5S

wheie XM = minimum value and XS the

maximum value of X, and YM = minimum

value and Y5 the maximum value of Y.

Where the screen is mapped sequentially —

starting from the top left and returning to the

left at the start of each new line — the

appropriate lines for modifying the print

position (P) are:

30 |
40 |
50 1

<o e e P=P-1

- AR P=P+1
50 . P=P-LL
Eﬂ' .......... P..'P"'LL

where LL 15 the number of characters a line.

BEATIN

Sk

DEBUGGING A PROGRAM can be both
frustrating and enjoyable. Some people scem
to have a gift for homing in at once on the
source of a problem. Obviously the more
experience you have the more likely you are 1o
develop an intuition for the sort of bugs that
cause particular types of error.

Bur most of us have to adopt a rather more
systematic approach and there are several
straightforward techniques that can be
usefully adopted.

Beginners are often unaware that although a
program has crashed, its variables still hold
numbers and characters. To find out the value

CHARACTERS PRINTIN

ONE OF THE FIRST Basic commands everyone
learns is Print which puts characters onto the
screen. In its simplest form:
10 PRINT "HELLO""

The message Hello will apear at the left side of
the screen and the primt position will then
move to the next line below, so that if 20 Print
“First Bytes” is added the screen display will
be:
HELLO
FIRST BYTERS
Puncruation is very imporiant in controlling
print position as can be seen by placing a
comma at the end of line 10, which changes
the display to:
HELLO FIRST BYTERS
as a comma only moves the next print position
some way to the right and not onto the next
line.

If the comma is now replaced by a semi-
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colon the new print position is directly behind
the old one giving HELLOFIRST BYTERS
which is not very helpful. To stop the two
strings running together place a space at the
end of the first one to give

“HELLO
Note that spaces are often automatically left
either side of numeric variables to keep things
tidy without effort.

When you want to put material in columns a
Tab — for tabulator — command is useful.
This moves the print position to a particular
columin of the display on the current line and
is most useful for tables. Note the careful
punctuation which stops your carefully-chosen
print position jumping straight to the next
line.

10 PRINT “DATE"
20 INPUT DAS
30 PRINT TABI(6):DAS

40 PRINT TABI(15):"
50 INPUT CR$
60 PRINT TAB(24);CRS
Even more exact control of print position is
available through Print @ — or Print At — '
commands which specify not only the column
bur also the line of the display, allowing you to
jump easily to any point on the screen.

Their exact operation depends on the dialect
of Basic and the way the screen display is
mapped. Screen mapping is usually one of two
types. In the first the print positions are
numbered consecutively from the top left
hand corner, jumping back to the left hand
side of the screen at the start of each new line.

In the second, print positions are defined on
an X,Y grid. Thus

PRINT AT 10,10; “HERE"
on a ZX-81 and
PRINT @ 330, “HERE"

‘CREDIT"
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IHE BUGS

AND TRACE

of the wvariables simply type as a direct
command
PRINT A,B.C

or whatever variables you want to look at. You
can then work out what values they should
have ar that stage in the program, and set
about finding the point at which they have
been corrupted.

Programs that run but do not do what you
want them to are even more worrying. The
problem may occur because the program is not
following the path you intend it to. It may be
bram:‘hing to the wrong subroutine or perhaps
may not be returning to the right place.

RE T TILY

on a Dragon both Print 10 lines down and 10
columns across.

For really fancy printing the Print Using
facility, which allows you to specify the print
format, is invaluable. The structure of this is
Print Using format — image of print structure
required; ourput list — whart you want 1o print
— and the most common use of this option is
in printing columns of cash in a form where
only two decimal places are displayed and all
decimal points are aligned.

10 INPUT C$

20 PRINT USING " # # & .# #";($

30 GOTO 10

If the following values are input, 123.456:
987.54: 6.4; 4.3211 this is the display:

123.46
987.54
6.40
4.32

Whatever the cause, the first step here is to
track down the point at which things are going
wrong. A good procedure is to insert Stop
commands at different stages of the program
and check whether the program runs correctly
up to those points. In this way you can
eliminate the sections that appear to be
working properly and narrow down the
trouble spot to a single routine.

One of the most useful debugging aids is a
Trace facility. This is built into BBC Basic
but some toolkit packages, such as
Commodore’s Programmers Aid, supply it for
other machines.

Trace gives a printout of the line number of
each program line before it is executed. A
proper Trace facility should also allow you o
control the speed at which the program is
executed and should print the line numbers in
a window in one part of the screen. If these
features are not present — as they are not on
the BBC Trace — then the line numbers come
too fast to follow and overwrite the rest of the
display.

If you do not have a Trace facility you can
write a simple version yourself: insert a print
statement in the routine you want to check
telling the computer to print the variables or
line number at the top of the screen.

These techniques will not help you if the
screen goes haywire or blank and the
computer does not respond when you press
the escape or break keys.

Almost certainly, in this case, the program
has either Poked the wrong location or
contains a machine code routine which it
cannot break out of program. The only
solution is to turn the computer off and start
again, right from the very beginning.

| |Decisions,
decisions:
branching

programs

MOST COMPUTER PROGRAMS involve

decisions and have branches in their structure.

Although it may appear that the computer has

a mind of its own you must always remember

that it is only carrying out your instructions to

the letter. The simplest type of branch
involves testing a variable against another
variable — or perhaps an absolute value — and
taking some particular action in consequence.

The general form is If condition is true
Then take action, for example:

M 10 IF A=B THEN GOTO 100

W10 IFA=B THEN B=B+1

B 10 IF A=10 THEN STOP

The full form of this type of conditional

branch is If condition is true, Then take action

1, Else take action 2, although the latter part is

often omitted as, if the first part is untrue, the

program will fall through to the next line
anyway. Let us consider a situation often
found at the start of a program:

10 PRINT “DO YOU WANT
INSTRUCTIONS? (Y/N)"

20 INPUT Qs
30 IF Q5 ="%" THEN 1000
40 .......rest of program
1000 .....instructions
As you presumably want to return to the main
part of the program after reading the
instructions Then Gosub 1000 may be better
than Then 1000. The test as it stands is OK as
long as some clown does not reply with Yes
instead of just Y, but if we change 30 to:

30 IF Qs ="%Y" THEN 1000 ELSE IF
Qs$<>"N" THEN 20

then only Y and N are acceptable, any other

key producing a request for another input.

If you have a complex decision point in a
program, such as selection from a menu, then
you can use several If-Then tests bur things
can soon start to look very messy and
complicated:

100 IF A =1 THEN 1000 ELSE IF A =2 THEN
2000 ELSE IF A=3 THEN 3000 ELSE IF
A=4 THEN 4000 ELSE IF A=5 THEN
5000 ELSE PRINT “TOO BIG"

In such situations On Goto or On Gosub can

usefully be used instead. The form of this is

On expression Goto line number list, where

the line number which control passes to is

determined by the value of the expression.

If numbers are used in the menu then these
can be evaluated directly:

100 ON A GOTO 1000,2000,3000,4000,5000
ELSE PRINT “TOO BIG"

To use the letters A to E instead of numbers 1

to 5 you can input A$, determine the ASCII

value of rthis, and then subtract 64 and

continue with line 100:
80 INPUT A%
90 A=ASCIAS)-B4
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NO HOME COMPUTER will succeed without
quality software and plenty of it. The Dragon
32 has been both praised and criticised for
shying away from state-of-the-art technology
in favour of the tried and tested. In spite of the
unfashionable 6809 CPU quantity of Dragon
software 15 not a problem, but how does the
quality stand up?

Presentation varies widely from cheap
cassettes with hand-written labels to custom-
made book-type cases with program notes or
separate detailed instruction manuals. Most of
the programs were easy to load.

Since the Dragon and the Tandy Colour
Computer use pretty much the same version
of Microsoft Colour Basic, interconversion of
programs was an obvious idea, although there
are significant differences between the two
machines.

As the cassette-operating systems differ,
most Tandy tapes will not load on the Dragon,
and only some Tandy cartridges operate
correctly, as certain ROM routines are not
identical. Only one software house
Microdeal seems to have followed this
route, via licensing deals, for some of the best
Colour Computer machine-code software
from the U.S.A. We found some of the
original author credit lines Intriguing as we
thought Tom Mix was a pre-war western hero

although as the author of Donkey King and
Katerpillar he is certainly no cowboy.

Assessing programs is always difficult as we
all appreciate different things. An arcade-game
freak looks for close similarity to the original
but many people want originality rather than a
re-hash of tired old ideas.

Most adventures were traditional text-only
types which scarcely exploited the Dragon’s
capabilities, but they were quite cheap. Taipan
is a trading game set in the China Sea, where
you travel from port to port buving and
buccaneering on the briny. Other adventure
games take place in mazes where vou roam
around collecting wvaluable objects and
weapons, and facing many perils. Scenarios
range from seeking treasure in Egypt, questing
for the Holy Grail, rescuing stranded
potholers in the Mendips, and finding the Orb
— whatever that is — we have not found it yet.
Pharaoh’s Curse from Apex Trading did not
scem too powerful and we thought rescue
from Death’s Head Hole — by Words and
Pictures — the most original and interesting.

3-D Maze by Impact Software is graphics
only and rather simple. It involves collecting
treasure and finding your way out. On the
other hand Phantom Slayer, written in
machine code, is very fast. It is difficult to zap
those hooded phantoms before they get you. If
the first shot does not kill it, then run.

Starship troopers

Dragon Trek from Salamander, and Dragon
Trek from S W Winter both featured mixed

text and graphics on the high-resolution screen |

and were in real time. This means you cannot
wait for ever to make your move. The
Salamander wversion had the largest visual

——

position display, an excellent damage control |

centre, nice messages from the crew and
dllowed you to steer photon torpedoes with a
joystick, but we must say that the Winter
version was also excellent value for money and
the picture of the Enterprise in the title
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DRAGOIN

Once upon a time the Dragon was
a fine machine with no software —
but now the Brains have picked

the best from 100 good programs.

sequence was magnificent,

Trojan's version gave a . IR
R ; ST ~J3
jovsick option, and a very e 55
comprehensive display on the -8
low resolution screen but the o

commands were tricky to master. Impact’s |
Star Trek was cheap, hence there are some |
limitations, but it 15 worth considering if
your Pockets are feeling the strain.

Star Trek III finds it somewhat hard 1o |
compete at its price and the Barnsoft version, |
only using high-resolution in the introductory
sequence — which seemed interminable — had
very slow response to commands, and fighting
Klingons seemed a pretty random process.

The most impressive adventure tested was |
S W Winter’s The Ring of Darkness, which
really flexes the Dragon's muscles. A series of
sub-programs, each of which loaded
separately, under program control and each
constituting a good game in its own right make
up the fabric of this game. Having decided
what sort of character you want to be, and
what particular skills you need, you find
yvourself on a complex high-resolution map
and set out on your search for four rings.

Do you visit a town or buy provisions,
weapons or spells and perhaps do a little job
on the side for the king, or do you explore
deep dark 3-D dungeons infested with giant
bats, rats and skeletons? How can you reach
those islands, and can you cope with the
constant attacks of wvarious foes? A
complex adventure which could take a lifetime
to solve. This socon displaced breakfast
television in our house.

1]
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Many compendia of games, of varving
quality, are on offer bur all reviewed here ofler
a reasonable range of programs at a fair price
and can be recommended, particularly 1o new
users. The best buy must now be the recent
Games Tape 1 from a new source — Active
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Software — which has taken some established
ideas and implemented them beautifully using
all of the Dragon’s facilities cleverly. There
are cight games, several of them as good as
those offered elsewhere as individual cassettes.

In Interplanetary Trader you voyage the
galaxy for blatant personal gain, dealing with
the bank, and avoiding various perils, whilst
keeping you ship in one piece.

Execution is a colourful re-interpretaton of
Hangman with a firstclass moving high-
resohation display of a firing squad in place of
the scaffold, and a tuneful rendering of the
Mexican Hat Dance. Wumpus Mansion is a
game with two mazes, you travel the first
secking treasure and avoiding Wumpi —
revolting things — and race through the
second if you have the misfortune to trigger a
time-bomb.

Wipeout is a variant of the old snake idea.
You slither around the screen collecting items,
but not crossing or going back on your track.

Hi-Lo is rather like “Play Your Cards
Right"” but has the advantage of doing without
Bruce Forsyth. Snail's Pace makes a change
from horse-racing, and Atom Hunt requires
some brainwork, but Air Assault is just good
old-fashioned aggression as you bomb the city
to make enough room to land your helicopter.

A series of innovative family-orientated
multi-player games come from Shards
Software. Dragon Fun and Games is excellent
for children’s parties.

The first Gem Pack, from Gem Software,
offers four games of skill, the second Gem
Pack offers two skill games plus two strategy
games, and the third complex versions of
Reversi and Pontoon.

] € Morrison’s tapes are excellent for your
arcade games fans as they each contain three
diverse and very fast machine-code programs.
DGT?2 contains Snakes, Lander and Invaders
and DGT4 feature Prerodactyl, Torpedo Run
and Hornet.

Garland Software has released physics and
biology programs, which are particularly
useful to schools. All programs use both text
and graphics, repeatedly question the user on
his knowledge, and allow any section to be
repeated,

Useful animation is included in Action of
the Heart — showing blood flow and electrical
activity — and Principles of the DC Motor —
especially the perspective view of a moving
motor at the end — and the Ohm's Law
program features a useful simulation of an
experiment which requires you to rtake
readings from the screen, checks vour
accuracy and plots a graph of vour results.

The educational value of these programs is
high and our only real criticism is the jump-
back from the high-resolution pictures to the
text screen when user input is required, which
makes it more difficult to consider vour
answer,

Skill may mean different things but arcade
games are the highest test of reaction and
co-ordination. Microdeal has an extensive
range of first-class machine-code look-alikes of
all the favourites. Planet Invasion is very hard
and if vou are fed up with zapping and being
zapped then try Donkey King: rescue the fair
maiden from that maniac gorilla with the
cndless supply of barrels by jumping and
hammering at the right moment.

The popularity of golf programs was a
surprise — surely people play golf to get out in
the fresh air, or is the 19th hole merely a
substitute for the one-armed bandits?

The best — for the true golfer — is
Salamander’s. It closely approximates the
actual game procedure, includes wind, sloping
greens and an obvious thud when your
trajectory ends in a bunker. The use of a
movable aiming point rather than compass
directions is particularly good. Apex offer a
much cheaper and quite reasonable high-
resolution alternative. For the non-golfer who

just wants another game, or for youngsters,
the low-resolution Handicap Golf from
Computer Rentals is perhaps vour cup of tee.

Grand Prix, from Salamander, allows one or
two players to try their driving skill with the
jovstick on versions of all the major motor-
racing circuits of the world, or if that is w00
casy what about flying a Jumbo Jer? 747
Simulator — from DACC — lets you try cold-
start, warm-start and landing approach and
has a very complex and realistic flight-deck
display. Keeping control of the 747 is hard
even without the occasional systems failures
which were generated — | wonder what
Boeing would have to say about this — and
flying this program is a real simulation, rather
than just another game.

Dragon slaying

Tenpin, by G Newman, was a rcasonable
simulation of bowling, including an accurate
update of your score card on screen, but the
ball was rather small and difficult to see. If you
are stuck on the space theme UFO —
Computer Rentals — allows you to pit your
wits against 10 different types of alien ship
and Luna Lander — St George Software —
was quite difficult.

We nominated St George and the Dragon
from Computer Rentals as the most original
and amusing game. This is an anmimated
graphics program in which vou kill — or avoid
— the fire-breathing dragon, cross a river, and
smite a magic rock asunder with your sword to
release the princess. Two versions were
included, for joystick and cursor keys, the
former being extremely difficult and the lauer
merely impossible. Killing the dragon 15 a
cinch compared with balancing on the bridge
and swimming with armour on.

If brainpower is your forte then consider the
games of strategy. St George Software's
Checkers was simple — and cheap — but still
beat us, so what hope did we have against
Salamander’s three-dimensional Vulcan
Noughts and Crosses. No wonder the latter
has a zero player option where the machine
tries to out-think itself as you sit back and
watch in amazment. In MC Lothlorien’s

{econtinued on next page)
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Samurai Warrior you have to weigh up which
of your colleagues 1o fight to the death, but the
graphics are rather slow and predictable.
Tyrant of Athens, also by Lothlorien, is a
better idea, representing the Hellenic Wars.

For those planning World War III there is
the more complex Strategic Command from
Romik where you build up and deploy vour
land and sea forces against the enemy.
Keeping track of the entire disposition of vour
forces, and selecting targets, becomes difficult
and we deplore the absence of an arms
limitaiion conference option.

If money, rather than military might, takes
your fancy then invite vour friends in for a
flutter at Charm Computer Software's
Roulette, where the wheel stands still and the
ball goes round, but the bank srill wins. An
alternative multi-player money game in Space
Monopoly from Microdeal. You must select
vour outposts and make your investmenis with
due regard to the possibilities of expansion
and takeovers.

Wizard Wars from Salamander is a clever
technological development of the old “Paper-
stone-scissors” schoolyard game, in which
teams of wizards select diabolical and
protective spells as they battle to destroy each
other. There is a whole book of complex spells
with differing potencies, energy requirements,
and possibilities of backfiring, 10 be learnt if
you are to triumph.

An increasing range of Dragon utilities is
appearing. Artist’s Designer from S W Winter
allows you to construct high-resolution

drawings with ease and also to write text on
the high-resolution screen. Character
Generator — Gem Software — allows vou to
define your own high-resolution character set
on a nine by seven matrix, and Save this for
use elsewhere. It makes character definition
easv and detailed written instructions are
supplied, but in use text appears rather slowly
as PSet rather than Draw is used. An interest-
ing 3-D demonstration of the manipulation of
an image in three-dimensions is included.
Micro Music Map, from Cotswold
Computers, is a chart giving conversions from

sheet music to Dragon Play format,
particularly useful to non-musicians who
wants to include tunes in the program.
Compusense’s Demon — cartridge — and
PSS’s Dragbug — cassette — both provide
monitors which allow you to inspect and
modify memory and register contents so that
you can create your own machine-code
programs. As the main part of Demon resides
in the cartridge area, little user memory is
taken up and, whilst Dragbug includes a dis-

assembler and a printer driver, Demon allows
you to inspect memory in ASCII format, and
include various monitor subroutines in your
own programs. Demon also comes with clearer
instructions, and is compatible with other
software to be released by Compusense —
including an editor-assembler. The dis-
assembler from Rampage gives output of
selected memory contents to screen and
printer in standard 6809 mnemonics.

The two text-processors Telewriter from
Microdeal, and Textstar from PSS, could both
be used as word processors and indirectly, to
produce and edit Basic programs with the
benefit of a full-feature editor. In this
application the value of the Dragon’s “‘real”
kevboard becomes particularly apparent. Both
programs provide a useful range of text-
handling facilities including full-screen
editing, moves, search and replace, formatting,
cassette saving and merging. Textstar also
includes alpabetical and numerical sort, line
and column display, and right justification,
and is relatively inexpensive, but it uses the
normal limited Dragon text screen and
character set. As a real word processor
Telewriter — U.S. transplant via Microdeal —
1s much more practical as it provides true
upper and lower case characters on a black-on-
white, 51 columns by 23 lines screen display.
This accepts a wide range of printer control
functions, block copy and delete, selective
search and replace, word and line count, page-
numbering, Verify, auto-retry during file
scarch, partial Save and Print, queucing of

feontinued on page 45)

Type Supplier Players
Adventures
Text only
Orb 1 1
Pharach’s Curse 2 1
Rescue from Death's

Head Hole 25 1
Taipan 12 1
The Quest 1 1
Graphics only
Phantom Slayer 14 1
3D Maze 11 1
Text and Graphics
Ring of Darkness 24 1
Star-Trek
Dragon Trek 24 1
Dragon Trek 20 1J
Space Trek 23 10
Star Trek 3 1
Star Trek 1 1
Star Trek I 22 1
Compendia
Dragon Family Programs 21 v
Dragon Fun and Games 21 v
Games Compendium 20 v
Games Pack 1 10 v
Games Pack 2 10 v
Games Pack 3 10 Y
Games Tape 1 1 v
Dragon Games 2 15 1
Dragon Games 4 15 1
Educational
Action of the heart 9 -
Digestive system a -
Ohm's Law 9 -
Principles of the

DC maotor 9 -
Skill
Defence 14 1H
Donkey King 4 120

Price Origin- Accu- Tvpe Supplier Players Price Orgin- Accu-
ality  racy ality racy
Dragon Space Mission 10 1 E796 — il
Dragon Manster Mine 10 1 E£7.95 — o
£5.00 ** Katerpillar 14 1J EB.00 =Lplate
£4.95 =+ = Invaders Revenge 4 120 £B.00 — ik
Planet Invasion 14 14 f£8.00 — o e
£4.45 s i Scarfman 14 10 EB.OO - Ay
EB.00 - #w b Dragon Gold 10 -4 E79b; " i
EG.DO! ~e - Golf 20 1-2 795 ek KRR
Golf 2 1-2 £4.95 *+ it
£8.00 #+as - Handicap Golf 6 1-2 £6.95 ** o
£5.00 =+ - Grand Prix 2 120 £1.9 - Jon
Luna Lander 22 T E4.00 i
£10.00 ***** St George and the
Dragon 6 10 £6.95 saees _
£6.99 - gt Tenpin 16 1 £7.00 — itk
995 — RSN UFO 6 1Jd {695 — i
£7.50 — WRAN 747 Simulator 8 12) 995 — ity
£6.50 — il Strategy
£5.00 -— ok Checkers 2 T cEXE e Lot
£8.00 — it Roulette 4 1-9 £495 == BN
Samurai Warrior 13 1 695 ** i
£B8.00 =uwes - Space Monopoly 14 2.4 £B.0Q *vee Ak
ER:D0 Ak — Strategic Command 13 P B 1 s A
£1.96 A= - Tyrant of Athens 13 1 EBS5 == bt
E7:05 " 4+ - Vulcan Noughts and
£7.95 =X = Crosses 20 D:2 E7.0h. ses —
£7.96 — L Wizard War 20 282) £1.95
T el Utilities
£6.95 - g Artist's Designer 24 0 £699 =» =
£6.95 - o Character Generator 10 £9.95 =+ —
Demon 5 £18.40 *se» -
£11.00 #=n kel Disassembler 18 £5.00 * -
Eg,_m - - Dl’agbug -I? Eg‘% Rl =
E9: 000 Adpan i | Rk Micro Music Map 7 £3.50 =+ -
Telewriter 14 £50.00 ==t
i gt i Textstar 17 Ej1.85; s =
Threedee 22 £5.00 = =
£8.00 — ::': Table of games reviewed. J means joysticks required: O means
£8.00 — Joysticks are optional, and V means the number of players varies.
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PLLAY YOUR CARDS

THE INTEGRAL
EXPANSION SYSTEM
FOR VIC-20

Congratulations for choosing one of the best home computers around. Unlike Commodore,
we still think that the VIC 20 is great, and doesn’t need replacing by a big brother. Here is the THE MOST PRACTICAL
result of careful design, bearing in mind many similar products from Commodore, Stack and SYSTEM FROM:
Arfon: an integral expansion system which is practical, reasonably priced and compatible
with Commodore products and many others. The system features many exclusive qualities
in addition to those of its competitors. It consists of 4 items, each of which may be purchased
separately and used independantly,

® 3 SLOT MOTHERBOARD: This is a simple box plugging straight into the VIC 20,
providing support for various cartridges. It comes with a switch to isolate the Super Expan-
der Cartridge from Commodore, a switch to simulate games cartridges, a battery back up
connector* and there is also room for 8K of extra Ram if required*.

@® ASPECIAL RAM CARTRIDGE: This can be used instead of the Commodore cartridge,
and offers 16K of extra RAM. A further 16K can also be added, giving 28159 bytes free for
Basic and 8192 bytes free for machine code,

® A SPECIAL EPROM CARTRIDGE: This is designed to offer access speed of disk,
security of ROM and ease of use with tapes. Basic programs and games cartridges can be
copied into the Eprom ¢attridge and plaved back at any time.

® A 40 column ROM: This will be available towards mid-February. It will enhance the VIC
display to 25 lines per 40 columns and offer the facility of adding a second processor (Intel
B088).

® TECHNICAL SPECIFICATIONS

MOTHERBOARD: 3 x 22 way gold plated connectors. Accepts all Commodore car-
tridges. Accepts Toshiba 2016 or Hitachi 6116 CMOS Ram (qty: 4), Write protect switch
fitted. Mode switch and battery connector fitted only when supplicd with 8K Hitachi
Ram.

® SPECIAL RAM CARTRIDGE: uses single 5V supply Dynamic Ram, Transparent
refresh without slowing processor speed. Access time: 250ns maximum, Capacity: 16K or
32K bytes, addressed fromS 2000 — 7FFF and SA000 — BFFF. Switch fitted to partially
disable any 8K memory block.

@ SPECIAL EPROM CARTRIDGE: Memory capacity: up to 32K Eproms (4 = 2764s).
Programs Eproms from Basic or Machine code programs or directly copies ready made
cartridges. All saved programs have separate entry to the Eprom catalog (held in the first
Eprom)and can be loaded back and run atany time. Addressed from.8 9800 — 9FFF and is
compatible with all Commodore carindges.

@® 40 COLUMN ROM (ADVANCE INFORMATION ONLY): 8K bvies, Can com-
municate with 2nd processor via 2K dual port Ram and interrupi.

Please note that each of the above products is normally
available at your local computer store. You can also order
them directly from us by mail or telephone, Thank you for
the interest shown. ‘

AUDIO-COMPUTERS

87 BOURNEMOUTH PARK ROAD,
SOUTHEND-ON-SEA — ESSEX SS5 2JJ
TELEPHONE: SOUTHEND (0702) 613081 /4

“d




ORBITER

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

GROUND ATTACK

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

RISE

)

Fruite atingmonsterbeatingmazemunching
creaturecrunchingghostchasingfastamazing

Muncher! Fast machine code, maze. race )
and chase game. facilities of the Spectrum microcomputer

" e T W T T e S d
£ e 2 - T 3
= . ; .
— — wm— —— e e e —= - S - [ =

ZX 81 Arcade Action List ZX — Spectrum Software

Soar through the stars in this exciting new
space ship simulation. This new, advanced ver-
sion of Startrek uses the full colour and sound

ZX 81 Compiler [ ] £5.95 Orbiter [} ES:9h
Muncher (ZX 81) [] £4.85 Ground Attack [] £5.95
Asteroids [] £4.85 Starship Enterprise [] £5.85
Invaders [[] £3.85 Muncher [] £5.95
g"en-dmpﬂut % gggg GENEROUS DEALER
tartrek :
Graphic Golf ] £3.85 :IIlitl::SUOhI:'rs AVAILABLE
£3.85
g;ﬁzsﬁéﬁsﬁs % £3.95 2 Hammersmith Broadway, London WC6

Please send me as indicated. | enclose a cheque/PO for £
NAME - ADDRESS —

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




fcontinued from page 42)

cassette files for Print, and repeat headers.
Cassette files are saved as very compact
machine-code dumps rather than the
extremely slow ASCII format used by
Texistar.

Four different wversions, optimised for
different printers, are included, together with
a conversion program for work on Basic
programs. Firsi-class documentation
comprising a step by step tutorial and a
reference manual are included and Telewriter
represents excellent value as a word processor
for the serious Dragon user which, at £50,
looks very good in comparison with Wordcraft
for the Vic-20.

CONCLUSIONS

B An excellent range of games soft-
ware for the Dragon has emerged, at
prices which compare well with material
for competitive machines, and
substantial offerings on the serious side
are now appearing, all of which augurs
well for the future of Dragon Data.

M Various rumours are circulating
about hardware modifications, ROM
bugs and BAM reconfiguration which
can cause problems on some machine-

code programs, so if you have a
program that runs into difficulties
consult your supplier.

B One point to watch when using

programs one after the other is the last

Software suppliers. Numbers correspond with those given in the table of games reviewed.

10

11

12

13

Active Software, 32 Moors Lane,
Morthfield, Birmingham B31 1DH.
Apex Trading, 115 Crescent
South, Brighton BN2 63B.
Barnsoft, 48 Waverley Road,
Portsmouth, Hampshire.

Charm Computer Software, 243 Shirley
Road, Acocks Green, Birmingham B27.
Compusense, PO Box 169, London
N13 4HT. 3
Computer Rentals, 140 Whitechapel
Road, London E1.

Cotswold Computers, Park Hill, Hook
Norton, Oxfordshire.

DACC, 23 Waverley Road, Hinderley,
Greater Manchester VWN2 3BM.
Garland Computing, 35 Dean Hill,
Plymouth PL9 9AF.

Gem Software, 22 Prestwick Drive,
Bishop's Stortford, Hertfordshire CM23
5ES.

Impact Software, 70 Redford Avenue,
Edinburgh EH13 0BW.

Jaysoft, 6 Wentworth Drive, Bishop's
Stortford, Hertfordshire.

M C Lothlorien, 4 Granby

Drive

Road,

Cheadle Hume, Cheshire SK8 6LS.

14 Microdeal, Deal House, Luxylan,
Bodmin, Comwall PL30 5EF,

15 J Morrison Micros, 2 Glensdale Street,
Leeds LS9 9JJ.

16 G Newman, 12 Malden Park, MNew
Malden, Surrey.

17 PSS, 452 Stoney Stanton Road,
Coventry CVE 5DG.

1B Rampage, 32 Birchwood Drive,
Wilmington, Dartford, Kent DA2 TNE.

19  Romik Software, 24 Church Street,
Slough SL1 1PT,

20 Salamander Software, 27 Ditchling
Rise, Brighton, East Sussex BN1 4Q1.

21 Shards Software, 10 Park Vale Court,
Vine Way, Brentwood, Essex, CMi14
4UR.

22 5t George Software, 6 Storrsdale Road,

Liverpool L18 7JZ.

Trojan Products, 166

Dunvant, Swansea SA2 TPF.

24 S W Winter & Co, 101 Westminster
Bridge Road, London SE1.

25 Words and Pictures, 7 Hawthom
Crescent, Burton-on-Trent DE15 9QP.

8

Derlwyn,

state of the reserved graphics pages.
These can easily cause out-of-memory
errors on the next program if you do not
turn off between programs.

A

final word to small suppliers —

please remember multiple copies are
really no substitute for a decent
recording. There is nothing so
frustrating as a program that will not
load. ®

DRAGON SOFTWARE
++2 FOR ALL THE FAMILY ©6 & &

FAMILY PROGRAMS . . . £6

® Strategic tank battle for 2 players.
® Educational maths quiz (3 levels).
® Guess the wne! (100 songsl 1/2
players.

® Comprehensive mortgage/savings
calculator.

® Massive 750 guestion Quiz for 1/2
players.

® "Simon''-type memory game,

® “"Day-of-week” calculator.

® Test your speed of reaction.

® “Chase the face” across the
sSCreen.

® Artsts sketch pad.

® Thread the ring through the wire,
1-6 players.

FUN AND GAMES . . . f6

® Hi-res noughts and crosses (2

levels),

® Brain-teasing mastermind test.
® Race against tima to collect tha

gold

] F'I'a\r card game, ‘Snap’ against

the Dragon.

® Unjumble the town name

anagrams.

® Pin the tail to the donkey!
® Who can score the highest at

poker dice.

@ Pair up the coloured circles.
® Create and compare your

computer art.

® Let the Dragon control your party

games.

LIVE AND LEARN . . . f6

® Step-by-step tutorial, expl¥ring
the mysteries of High-resolution
graphics.

® Facts and figures about favourite
roo animals with world map and a
quiz.

® Educational tour of England,
Scotland & Wales,

® Instructional quiz on towns and
cities of Britain.

® How would you survive in a
desert? Try the quiz, then learn the
facts.

® Play your own tunes and learmn
about music notation,

CITY DEFENCE . . . £5 .

exciting missile command arcade game for joystick. With good sound, colour and graphics

GENEROUS DEALER DISCOUNTS. SEND NOW FOR OUR STARTER PACK OFFER

HEAR WHAT THEY HAD TO SAY:

"Well thought out programs, made better by professional
presentation and full use of Dragon facilities”. Popular Computing Weekly

“"\ery enjoyable, excellent quality’””. CG of Colchester (FAMILY PROGRAMS)

{FUN AND GAMES)

® 48 HOUR DESPATCH BY 1ST CLASS POST
@ LIFE-TIME REPLACEMENT GUARANTEE

® AUTOMATIC MEMRBERSHIP OF SHARDS
USER CLUB [with discounts and newsletter)

SEND CHEQUES/POs

At:

To:

SHARDS SOFTWARE

10 PARK VALE COURT

{Prices include P&P)

ESSEX CM14 4UR

VINE WAY, BRENTWOOD,

YOUR COMPUTER, APRIL 1983
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Hewson Consultants

We proudly announce our 1983 range of

SPECTRUM CASSETTES

NIGHTFLITE 16 and 48K FLIGHT SIMULATOR

NIGHTFLITE puts you atthe controls of a

light aircraft flying at night. You can:
Climb, descend, take off,

Land, bank left or right,

Navigate between beacons,
Raise/lower the flaps,

Raise/lower the undercarriage,
Adjustenginerpm,

Raise/lower the nose varying amounts.
Runway lights appear on approach.
S5modesincluding Autopilot.

Written by a qualified light aircraft pilot.

A/H - artificial horizon
ALT - altitudeinft
HDG - headingincompassdegrees

FL — flaps up/down
GR - gearup/down
VSl - vertical speed indicator

WIND - wind direction/velocity

DME - distance measure equipment
ADF - automatic direction finder
ILS = instrument landing system
VOR - VHFomnidirectionalrange

A £5.95 our runaway best seller

Available through WH SMITHS and many independent micro-computer shops

COMING SOON e AIR TRAFFIC CDNTHDL—F‘utsyuu incommand at Heathrow Airport £5.95

MAZE CHASE
16 and 48K

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

BACKGAMMON 16k

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

A6 YOUR COMPUTER, APRIL 1983

£5.95

All actiongame

£5.95

Areyou
fastenough?

SPECVADERS 16k

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

£5.95

A real challenge

£5.95

Another first

COUNTRIES
OF THE WORLD

16 and 48K on one cassette
Countries of the world isan
educational package designedtogive
an appreciation of the location of all the
main countries and some information
about theam.

16K version displays a world map,

'E'F"ﬂﬂE bE g ¥

RAARRK REHRR

5 levels of play from Orions snails pace
toclose your eyes and hope.

Real time scoring. 3 lives. Pan galactic
gargle blaster for highest score.
Descending asteriods.

shows the position of each country and
names its capital.

48K version; all the above plus prints
the population, size, currency, and
main languages of each country, and
statistics on largest and smallest
countries etc.



SPECTRUM BOOKS

m Hewson Consultants

Available through Computer Bookshops
and WHSMITH.

PILOT = MODE 7 AUTOLANDIMG

PILOT 16K (zx81)

Fly your own aircraft,
Instruments :

Artificial Horizon,
Automatic Direction Finder,
Instrument Landing System.
Readouts:

RPM, Flaps, Heading etc.

RETAILERS

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

URGENT

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

THE PROGRAMS

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

£5.95

40 BEST MACHINE CODE ROUTINES

FORTHE ZX SPECTRUM

By Andrew Hewsaon and John Hardman

Section A: Three chapters explaining what you

need to know about 280 machine code on the

Spectrum.

How to load and save machine code.

How to use the system variables.

How memaory is organised.

How program lines are stored.

How to use the stack, the display, the

attribute files.

How 1o call ROM routines — where they are

andwhat they do.

® The structure of Z80 code - plus a valuable
glossary.

20 BESTPROGRAMS FOR THE ZX SPECTRUM

By Andrew Hewson

Program titles include:

Machine Code Editor = Write, modify, extend
and load machine code using this all-basic
program. No nead to use an Assemblar when
you have this program.

Index File = Learn about fixed length records,
save numeric and string information, add to,
sort, modify, delete and print your records.
Ideal as a computer based filing system.
Duckshoot—Learn how to manipulate tha

ZX81

HINTS & TIPS FOR
THE ZX81 £3.95

Passing data between programmes,

Calling subroutines from cassette,

Machine code programmaes.

Bits, bytes, addresses and hexodecimal plus
much more.

BEST SELLERS

£5.95

Section B: 40 routines including,

@ Scroll—up, down, side to side by pixel or by
character.

@ Search andreplace, token swap, string
search.

@ Rotatecharacter, invertcharacter-
horizontally and vertically.

@® Line renumber=including GOSUBs,
GOTOs, RUN etc.

This book teaches the beginner all he needs to
know in asimple, easy-to-learn formanditsan
invaluable reference work for the expert too!

£5.95

attributes file and have fun atthe same time.
Graphix— Construct up to 210 graphics
characters with the full on-screen editing
facilities, enhance and modify them and recall
them later to build a detailed display to save on
cassette. :
Spiromania— A program to stretch your artistic
talants, imagination andingenuity. Draws a
limitless variety of curves and spirals.

Plus: FOOTBALL, DIGITISER, DIARY and many
more.

PUCKMAN 16K (zxg) £5.95

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

Magic strawberrits.

My Access/Barclaycard No. is

Postto: HEWSON CONSULTANTS, 60A St Mary's Street, Wallingford, Oxon OX10 0EL.

fr—— — e — — — —
| ORDERFORM K o E=ncisss)
: Quantity Product Cost

| i

I

|

|

: Name seais Total

I {Block Capitals Pleasa)

| Address

: Signed

|

|

]

Tel (0491) 36307.
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SEVERN SOFTWARE

ROADRUNNER
SPECTRUM 16K & 48K £4.95 inc.

Everyday from Monday to Friday Mr.
McGoo gets in his car and drives home
from the office. Mr. McGoo is such a
lousy driver that he’ll crash into anything
that gets in his way!

The roads are full of Mr. McGoos. Can
you get home from your office without
becoming one of their victims?

SPECTRUM —

QUINCY
SPECTRUM 48K £5.95 inc.

Ger the most from your Micro.

*A specially-commissioned version of
that well-known 5-Dice game for 2-6
players, played and enjoyed by
families world-wide.

Why play alone when the whaole
family or a few friends can join in?

ORIC — ZX81

MORIA

SPECTRUM 16K & 48K
ORIC 48K £4.95 inc.
*ZX81-16K £4.45inc.

A challenging graphic adventure set in the
Mines of Moria. Can you survive
encounters with the monsters of Middle-
Earth? Will the Wizard help you? Are you
fated 1o die beside the sealed doors? Or

£4.95 inc.

® Ask for SEVERN SOFTWARE at your
local Computer Shop.

® We guarantee to replace AT ONCE any
cassette sold by us that fails to load on
receipt.

#® The exact software specification varies
from machine to machine particularly with
regard to sound and graphics.

@ Dealer enguiries welcomae,

e s T A SN S SeeSa g e e m—n s e

Features: —
displays.

® Dice control.
Please send me . . . vasasasnn e ee e
{Please state machine)

scores.

house.

SEVERN SOFTWARE
5 SCHOOL CRESCENT,
LYDNEY, GLOS GL15 5TA

P
e
-2
ot i e e T e e e ]

This is not merely a game of chance.
You can only win by skilful playing.
Easy to learn but totally absorbing.

@ Full colour and graphic game

@ Full choice of score card entries,
based on individual strategy.

® Hold and Clear facilities for dice

® Earn a bonus score.
@ Save game facility.
Become the QUINCY CHAMP in your

*Written by TONY CHURCHER.

have you the power 1o open them? Unless
you find Durin’s Ring you will never leave
the Mines alive!

A game to test your character,

Sound effects and save game and reset
facilities.

"The ZXB1 version displays each location.
Collect treasure and find your way out.

GRAIL

@ Individual screen score cards.

SPECTRUM 16K & 48K £4.95 inc.
ORIC 48K £4.95 inc.
ZX81-16K £4.45 inc.

Exciting graphic adventure. Where in the
Castl n%ariinus is the Holy Grail? Gather
armour and weapons to fight Monsters.
Sell treasure to a Trader.

Where will the Warp take you to?

Sound effects and save game facility (not
on the ZX81 version).

rqFORTH [FH roomr

“r g FORTH" rwung on 16K or 32K Level 9 Computing are pleased
BBC micror<and costs F15. It: to announce a new toolkit for
* follows the FORTH-TG STANDARD || e q FORTH"™ on 32K S0 micros.

and has fig-FORTH facilities; || It costs only E10 and adds the

* provides 260 FORTH words; following facilities to FORTH:

* jg infinitely extensicle; # a 6502 assembler, providing

* has A full-screen editor; machine-code within FORTH;

* allows full wse of the M.0.5; || » turtle graphics, giving you

* permits use of all graphic easy-to-use colour graphics;
modes, even 0=2 { just!]; ® decompiler routines, allowing

provides recursion easily: the versatile examination of
rung Faster than BBC BASIC; your compiled FORTH programs;
negds no added hardware; w the full double-number set;
includes a "0 page technical ® an example FORTH program:and
manual and a summary card; demonstrations of graphics;
* has hundreds of users. # gther wuseful routines.

nascom

Extension Basic . E1S/7E30 ROM
Adde 30 new keywords to BASIC
Compression Assembler 2 . E12
l_n‘é'mil‘l sgurce + high speed

aooentdres
Spectrum [0 AQSsCOM

1) COLOSSAL ADVENTURE: The classic mainframe game "“Adventure'
with all the original treasures &L creatures + 7O sxtra rooms.

= % & 8

Asteroids ...... mSc,g £7.90
Galaxy Invaders . m/c,g ES.90
Missile Defence . mic,g E7.00
Super GUlp «c..... b, £4.90
5—9&'"-‘:5 cassette . misc ES.00
{FULL RANGE IN CATALOGIE ) 7

2l #DEENTURE QUEST:
whter,

! Through forest, desert, mountains, caves,
fire, moorland and swamp on an epic quest va Tyranny.

3) DUMGEDMN ADVENTURE:
survived His fall.

The vast dungeons of the Demon Lord have
Can you get to their treasures first?

Every Level 9 adventure has over 200 individvally described
locations and i3 packed with puzzles - a game can easily take
months to complete. Only sophisticated compression technigues
can aguegze 80 much in! Each game needs 312K and cust; ED.90

ALL PRICES INCLUDE PLP AND VAT = THERE ARE NG EXTRAS, Please
send order or SAE for catalogue, describing your micro, to:
LEVEL 9 COMPUTING

Cept ¥, 229 Hughenden Road, High wWycombe, Buckas. HP13 5PG
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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 equvalent
programs written in ZX SPECTRUM BASIC. For example, a
program 1o sort 8 100 element array of numbers into ascending
order takes B0 seconds in BASIC, while HP4 produces a program
which does the same thing in 0.6 seconds!

NOW you and your children can learn 1o program in an efficient
and structured way by using Pascal, the favoured language in
schools and universities.,

NOW you can write games programs etc. which run as fast as you
need them to without having to resort to assembler or machine
code

NOW you can use a language which requires minimal re-learning
when you move from your SPECTRUM to another computer;
Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailed in the Pascal User Manuai and Repon by Kathieen
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 wnting Pascal compilers for many years -
you will find it 1o be powerful, flexible and very easy 1o use

To top it all, we are offering the package (which includes a 60 page
manual}, for a limited time, to 48K ZX SPECTRUM users at an
INCREDIBLE price of:

ONLY £25 INCLUSIVE

STOP PRESS: DEV PAC, our powerful assembler, disassembler
and debugger package is now available. Only £12.50 inclusive.

Wrire for more details TODAY to:

FerOH1SOFT

&0 Hallam HMoer
EL_._’-LE"IIM Liden SHINDOR
= = N3 &LE
Tel. (0793) 26616 (Answering machine)
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Watch out there’s a robot about.
The BBC Buggy is not alone. From £30 to £2,500 the
robots are ready to move into your home.

The Buggy's only competition comes from
the Japanese toy industry and infant
Amencan domestic robot industry.

Tomy's Robo 1 was the star of the British
Toy Fair at Earl's Court. A toy version of an
industrial robot arm, it 15 battery run and
controlled by two joysticks at the base. The
arm itself can be swung up and down
through 180 degrees and turn 360 degrees
honzontally. Further dexterity s provided by
the wrist which can swivel in almost any
direction. By controlling the Robo 1's claw
hand the operator can grip, pick up, rotlate,
move and re abjects with remarkabile

sion. This s a well constructed and
absorbing toy which sells for just £30.

Like the Buggy the Hero-1 is a pro-
grammable three-wheeled vehicle driven by
two stepper motors and sold in kit form.
Looking like a cross between Dr Who's K9
and Star Wars R2D2 it more closely conforms
to the popular idea of a robot. Unlike the
Buggy the Hero-1 is 5 elf-contained wath an

sardd microprod r and its own battery
power supply. It uses a 6808 processor with
4K RAM and 8K ROM. Instructions are
entered via a hexadecimal keypad.

The Hero-1's range of sensors is far more

detector it has detectors which

sound, motion and distance. It uses

system to work out the distance of obj
within a range of eight feet. There is also a
built-in clock and options for a speech
=Y 'I'III'II_"._ Ser 1'_1I“'i i][l) ¥ar anm.

This is obwviously a more sophisticated
package than the Buggy and a much more
expensive one. In the U.5.A. the Hero-1
robot kit sells for $1,000 without the arm and
speech synthesiser. Heath Electronics UK.
will be launching a fully-assembled version
including the arm and synthesiser for £2,455

MARCH OF THE R




REVIEW

which will be available later this month.
But in some ways the Buggy offers the
user greater scope for exploring robotics. It

is easier to program and the BBC

Microcomputer allows for more wversatile
ions than the Hero-1's on-

software applic
board computer.

Designed for the home.
Built by screwdriver.
Tested by Simon Beesley.
Buggy — the world’s first
affordable robot.

IF YOU HAVE grown tired of all those video
games and have exhausted your machine’s
programming potential you can now revive
your interest in computing with the BBC
Buggy. This is a three-wheeled vehicle which
can be comtrolled by a BBC Micro and
programmed to move in any direction, detect
collisions, detect light, read a bar-code, and
operate a pen-up/pen-down mechanism. In
short 1t 15 a robot — and at around £120 it is
the first 1o come within the range of the home
computer user rather than the electronics
hobbyist.

The Buggy is the fruit of a collaboration
between the BEC Computer Literacy Project
and the Microelectronics Education Pro-
gramme. After discussing ideas for the BBC's
Making the Most of the Micro series with
producer David Allen, Mike Bostock,
Technology Manager for the MEP, built a
prototype Buggy using Lego bricks.
“Everyone wants to build a robot™, he says,
“and at the age of 33 [ finally built one™.

When the Buggy goes on sale this month it
will come as a construction kit containing a
chassis, two stepper motors, three types of
sensor, control cables and electronic circuit
boards. To go with it there i5 a tape with 13
programs, documentation, a Buggy handbook
and assembly instructions.

Fortunately the review robot arrived ready-
built so we did not need to test the claims of
Buggy-maker Economatics that the kit can be
easily assembled in about two and a half hours
using only a screwdriver.

The main body of the vehicle is a five-inch
cube’ driven by two stepper motors
which turn the front wheels. At the
back there 15 a ball-bearing which acts
as a balance wheel for the vehicle.

Using stepper motors greatly
simplifies steering the Buggy since the
motor can only be advanced by a fixed
step at a time. This allows precise
control of the vehicle's movement. Each
motor has independent control over its
respective wheel and the gearing is such
that a single pulse 10 the motors rotates
the Buggy by one degree.

It is comparatively easy to send the
Buggy a specified distance forwards or
backwards, or rotate 1t through any
given angle. The two motors drive the
vehicle at a rather stately pace with
sufficient power for it to authoritatively
brush aside obstacles such as books, in
bulldozer fashion.

Top speed was measured at one and half
miles per hour — hardly enough to trouble the
man with the red flag. At the front is a split
bumper with left and right microswitch
collision detectors and above it a light detector
— LDR. There is also a bar-code reader —
BCR mounted on a hinged arm which
extends between the bumper and the LDR.

This consists of an infra-red light-emitting
diode — LED — and photo-diode which
respectively send out and receive infra-red
light. The BCR detects a black line by
measuring the amount of light it reflects. My
only criticism of the vehicle’s design is that the
BCE arm is inconveniently positioned.
Although it can fold back it tends to prevent
the bumpers below from registering a head-on
collision.

Logo-style turtle

In the Buggy's centre of rotation there is a
pen-up, pen-down mechanism which is
mounted on the centre axle and controlled by
an electro-magnet. This will permit the Buggy
to be used as a Logo-style turtle. It is not quite
as accurate as a dedicated Logo turtle but is
£180 cheaper,

On the BBC Micro the Buggy is controlled
through the user and analogue-in ports. Both
the LDR and BCR return an anologue input
proportional to the intensity of light
measured. The collision detectors send a
digital on/off signal to the user port.

Each of the user port’s eight bits provides a
control line. Four of the lines from the user
(continued on page 53)
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Bragons Lair
| thought it would be easy . . .
explore the Dragon’s Lair and
find the Crystal of Power with
which to destroy him. But |
didn’t count on the dangers that
confronted me. There were
others in that mind boggling
maze too!

The Ultimate 3D Maze-
Adventure, for the 48K ZX
Spectrum.

Foust

It's taken America by storm —
now it's available for your ZX
Spectrum! In this amazing new
arcade game you Joust with the
Dark Lords in an other-worldly
setting. Quite amazing animation
as you fly your Ostrich by
controlling the flap of its wings!
By Andrew ‘Orbiter’ Glaister

MDNSTEHE iIN HELL |._|-.b.|_,__ﬂp -

It was like a nightmare. Trapped
in Hell, the all consuming flames
below me, running from the
Vampire monsters through a
maze of platforms and ladders. |
had Holy Power on my side,
though, and could survive if |
replenished it frequently. And the
only way to kill them was to
make them fall through holes |
created with my hammer. But
then the Mad Monk sent his
ghouls after me . . . Any ZX
Spectrum. By Mark Lewis

cosmic swARM

OK, | accept I'm to blame. |
disregarded orders and entered
the Altair sector. Eggs, eggs,
everywhere — | shoot, two
fantastical alien types appear,
whose touch is deadly! They join,
seemingly by chance, into a
mutant which chases me!
Probably the most original new
space ‘shoot-em-up’ game to
appear. Any ZX Spectrumn. By
Andrew Beale

il

SOFTWARE

Dragons Lair
anp
Joust

. . . just two of the six

new amaszing games from

the masters.

U #

MILLIPEDE

Milli the Millipede seemed
indestructible; no matter how
much of her body | shot away
she kept coming! But then Sid
the Spider appeared from
nowhere, and Scorpi zoomed
across dropping her indestructible
fleas on me! A guite astounding
version of the arcade favourite.
£5.95. By Andrew Blake

FIREBIRDS

They swoop, they dodge, they
loop figures of eight! Can you
survive the Firebirds’ attack?
Amazing hi-res machine code
action from the Masters. Any ZX
Spectrum. By Graham Devine

ALSO AVAILABLE

And you can still obtain our
outstanding Meteorids, still the
best available, or our Zolan
Adventure, still the only truly
playable 16K Adventure!

EACH GAME JUST
£5.95

including VAT, Postage and
UNCONDITIONAL GUARANTEE.
ALL GAMES IN 100% MACHINE
CODE. Available from all good
shops, or if they are out of
stock, direct from us by return of
post please make out your
cheque/P.0. to Softek.

SOFTEK SOFTWARE
329 Croxted Road, London SE24

ZX SPECTRUM SOFTWARE




(continued from page 51)

port are used to control the stepper motors;
one bit is used to turn on and off the electro-
magnet for the pen-up, pen-down mechanism,
and two further bits are allocated to register
the left and right collision switches.

I was pleasantly surprised at how easy it was
to write controlling software for the Buggy.
Once I found out how to write to and read
from the user port it did not take long 1o write
a short program to steer the Buggy from the
keyboard, detect collisions and operate the
pen.

Although the Buggy only runs on a BBC

Micro at present, it should be possible to drive |

it from any micro with an eight-bit parallel
port. Machines without analogue ports would
be at a disadvantage and would require
additional hardware to give the light sensors
an on/off reading. Economartics is contem-
plating adapting the Buggy for the two
machines on the Dol’s list of recommended
micros for schools — the Spectrum and
Research Machines 3807Z.

A robot can be described as an artificial
intelligence in an artificial body. While the
vehicle itself provides the body the BBC Micro
or rather the programs it can run supply the

intelligence. Along with the electronics and |

ironmongery almost 100K of software is
supplied with the kit. The programs are

graded and designed to take the user step by |
| instructs

step up the artificial intelligence ladder.
In the process they show how a computer

can be used with a robot as a switching device,
a memory, a graphics terminal, a pro-
grammable device, an information processor
and a problem solving unit. Since they
demonstrate what the Buggy is capable of they
are worth describing in some detail.

Test, the first program, checks that the
Buggy is correctly set up and enables the user
to test the sensors, displaying their input on
the screen. This is followed by Switch, a short
program, which lets you drive the Buggy in
any direction by pressing the cursor keys. The
vehicle is quick to respond and can be readily
steered hither and thither.

As an advance on this facility Memory
Switch records the key presses and can replay
them in their sequence or in reverse order.
This demonstrates how precisely the Buggy's
movement can be controlled sending the
Buggy along quite a complicated route several
metres long and then commanding it to return,

bringing it back to within a few centimetres of
its starting position.

Recorder draws a map on the screen of the
Buggy’s progress while giving readouts of its
position in an instrument panel below the
map. Collisions are registered with a
convincing crashing sound. Snail likewise
plots the Buggy's path but also allows you 1o
give it a coded sequence of instructions first,
such as R30 or F50 meaning Turn Right 30
degrees or Go Forward 50 centimetres.

There are two programs which show how
the Buggy can read in quite complex
information from bar-codes. In Tin Pan Alley
it reads musical information from a line of bar-
codes, plays the tune and displays an animated
score on the screen. Bar-Code Route Planner

the Buggy to follow route

| instructions given on bar-code cards.

The remaining programs, in which the
robot appears to act under its own control,
demonstrate some of the principles of artificial

| intelligence. The Buggy is instructed to

perform such tasks as secking out an object
and working ourt its size, following a black or
white line, and measuring an enclosed area.
Sunsecker programs the robot to track down a
light source.

Once it has located its goal it homes in
negotiating any objects in its way. Man versus
Buggy requires the user to perform the same
task — to drive the Buggy from the keyboard
using the same information as is available to
the computer which it presents on an
instrument panel.

As soon as the vehicle starts to move in a
purposeful manner it is difficult not to ascribe
intelligence to its behaviour., One of the
Buggy's predecessors, Dr Grey Walter’s
tortoise was a three-wheeled vehicle which
could travel around a room avoiding obstacles.
It was programmed to look for a power point
to plug itself into and recharge its batteries
when they ran low. Onlookers tended to feel
empathy with it in its quest. The Buggy can
provoke 2 similar response. It is bound to be a
success in schools.

The 13 programs in the software kit are
written in Basic and the procedures they
contain can be incorporated in the user’s own
programs. There is clearly scope for more
advanced artificial intelligence applications.

People who saw the Buggy on the BBC's
Making the Most of the Micro series will have
seen it finding its way around a maze until it
reached a light source at the end and then
returned to the start. If the robot were fitted
with a grab-arm it could for example be
programmed to demonstrate the principles of

the computerised warchouse. It would use the
BCR to follow a line to a set of pigeon holes,
then locate a pigeon hole which had been it
up, remove an item with a grab-arm, read its
bar codes and use the information given to
docket it elsewhere.

A grab-arm is one of the hardware expan-
sions FEconomatics is considering. Other
possibilities could be in the form of extra
sensors such as a proximity detector or a heat
detector.

The MEP stresses that the robot should not
be seen just as a toy. But the term toy need not
be applied dismissively. After all for most
owners' home computers have no practical
application and could be described as adult
toys. Whether or not everyone wanis to build a
robot, the idea of controlling a robot exerts a
fascination for most people. The Buggy's
inventor Mike Bostock frankly describes it as
“modern day Meccano.™

People are not so much interested in the
practical role of robots as uncomplaining
drudges capable of performing menial tasks, as
in their ability to carry out more complex and
intricate routines. Linking the Buggy to the
BBC Micro gives it considerable potential for
such exercises in artificial intelligence.

The MEP which developed the Buggy sees
it as finding a place in both the home and
school. Andrew Hopkins who has written the
manual describes it as one solution to the
problem of introducing more technology into
the curriculum. Whatever its application the
Buggy is certainly enjoyable to play with as
well being a useful introduction to control
technology and artificial intelligence.

CONCLUSIONS

B The Buggy may not be able to do the
washing-up or the housework for
you but it can provide an excellent
introduction to robotics and control
technology.

B As an educational device which has
its place in many different parts of
the curriculum the Buggy should be
very popular. It is fun to use and easy
to operate. Its low cost also puts it
within the reach of home computer
users who are interested in robots.

BThe Buggy's capabilities are well
demonstrated by the 13 programs
which accompany it. These do not
exhaust its possibilities and there is
plenty of scope for a variety of more
complicated applications. [ ]
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TEN YEARS AFTER Texet drove Sinclair out of
the pocket calculator market the TX-8000 is
ready to take on the ZX-8! and the Spectrum.
As with the calculators Texet hopes to win
customers by aggressive pricing. But although
the £98 TX-8000 is now the cheapest colour
micro — by a whisker from the Oric and by
£27 from the Spectrum — it has only 4K
RAM as opposed to the 16K of its rivals.

The Z-80 based TX-8000 has a specification
that, on paper, looks very good compared with
the ZX-81. When it is compared with, for
example, that of the Oric, then a number of
weaknesses become apparent.

Of the three colour compurters under £125
— the Spectrum, Oric and TX-8000 — the
TX-B000 is the largest. It case is made of a
cream plastic, which feels more brittle than the
plastic used for its rivals — bur it would still
require an act of malice to break it. The design
of the case is not as polished as that of iuts
rivals, bur it does have a gently sloping front
which means the keys actually face the user.

The dimensions of the case are 12in. wide
by 6in. deep, 2in. high at the rear and lin.
high at the front. The panel containing the
keys is dark brown and sunken into the body.
There are 45 keys in a rubber keyboard which
is very similar to that of the Spectrum. Not
only do the keys-squash down in the same way
they even have that distinctive clammy feel to
them. If anything the Texet keyboard feels
worse than the Spectrum’s.

Individual keys are smaller than on the
Spectrum, but there are more of them.
Keyboard layout is based on the usual
QWERTY typewriter formartion, which the
TX-8000 mimics better than the Spectrum.
This necessitates fewer key depressions,
especially in the case of punctuation symbols
which can only be achieved by a shifted key on
the Spectrum but have their usual typewriter
keys on the TX-8000.

Above the first eight number keys there are
the corresponding colour names; yellow, blue,
red, bufl, cyan, magenta, orange and green.
This is the same colour set as on the Spectrum
but with the addition of buff and orange.
Interestingly, there is no black or white, which
look in theory to be unobtainable.

When using the keyboard the letter pressed
is what appears on the screen, even though
certain Basic keywords are printed above and
below the keys. The keywords are accessed by
the kind of finger gymnastics that put me off
the Spectrum when it first appeared.
Alongside the keyboard is a power light which
tells you when the machine is on, which

28 TEXET
1X=8000

sometimes 15 not apparent from looking at the
screen.

On the right-hand side of the machine is a
rocker-type switch, to turn the power on and
off. This is a welcome feature, as anyone using
a Spectrum or ZX-81 will know that the
continual insertion and removal of the power
supply plug eventually works it loose. So a
cold reset — that is a reset of the computer
which clears the RAM — is a simple
operation.

Although the machine is marketed in this
country as the Texet TX-8000, elsewhere it is
known asthe Video Technology VZ-200. This
15 taking“badge engineering to new heights.
The Texét is exactly the same as the Video
Techgology machine except for the VZ-200
badge. Both machines are manufacrured in
Hong Kong, the factory-door price of the
VZ-200 being $66 — less than £45.

The real significance of this similarity is that
there are a number of interesting peripherals
available for the VZ-200, which will work with
the Texet. These include: 16K and 64K Ram
cxtensions, joysticks, printer, light-pen,
Modem, disc-drives and bar-code readers.
There is also an interface unit which allows
you to use any standard text or graphics
printer. All these add-ons are manufactured by
Video Technology in Hong Kong and will be
available in the U.K. from Texet. Projected
prices are: printer, £129; 64K Ram expansion,
£52; £8 for a single paddle and £60 for a pair
of cordless remote control joysticks.

Opening up the inside of the Texet is like
digging in the garden of the Cricklewood
house of horrors. A number of wvaguely
familiar objects are recognisable amongst the
mess even though all the identifying codes on
the chips have been painted out to preserve
their anonymity. There is a black and whire
model of the VZ-200 in Hong Kong and one
look inside the case of the Texet shows that it
is basically a black and white computer that

With internal circuitry that looks like this (below] it is not surprising that colours are displaced by half a

charactér on screen.
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has been converted for colour. The colour
circuitry is antique by the standards of the
Oric or the Spectrum, with a large number of
presets, pots, coils and resistors.

On the rear of the machine are the usual
power and TV output sockets. In addition
there is a tape socker, which unlike
conventional tape sockets is a stereo jack
socket — the kind used on portable hi-fis. This
connects to two mono jack plugs, red and
black, the red one being the Ear connection
and black the Mic.

There is also a monitor output — which will
not work with most monitors. Also along the
back of the machine, but covered by a couple
of aluminium panels are the bus expanders.
One is marked Memory Expansion and the
other, Peripheral. This may imply that only
one peripheral can be connected at a time. The
panels are antached to the computer by two
tiny screws,

Power for the micro comes from a
transformer which would plug straight into
the power socket except that it has a two'pin
electric shaver-type plug. This needs a special
adapter to enable it to be used with domestic
U.K. power sockets. Unfortunately the pen-
nies this adds to the price of the micro makes
the Texet only a pound cheaper than the Oric,

Because the transformer itself is attached to
the plug its weight causes it to work its way
out of the socket. While this is not likely to be
dangerous, due to the insulation on the pins, it
does mean thar a programming session can be
ruined and all work lost due the the resulting
power failure,

When the machine i1s powered up the
message. VIDED TECHNOLOGY

BASIC V1.0
appears. The letters are in light green on a
darker green background with the whole
surrounded by a black border. The cursor — a
square of light green, flashes on and off. If the
on/off switch is flicked momentarily to the off
position and back again a bizarre effect on
screen is caused by the memory-mapped
screen area of RAM being filled with garbage.

The TX-8000 has only 4K RAM — and 2K
is available for programs, the other 2K is for
the screen. The maximum size of a numeric
array defined in a Basic DIM statement is
1313 locations and a string array can hold
1751 strings.

Of course should you decide 1o use arrays
that big, there will not be any room left for the
program. Anyone who has used the ZX-81
might think 2K is a lot of memory, especially
when it does not have to store the display as
well. If you were a bit tight for space, you
could try storing numbers as sirings though.



Arrays may be multidimensional, but be
warned, arrays of more than one dimension eat
heavily into the memory. By the time you get
to an array of seven dimensions, (2,2,2,2,2
you have run out of memory.

A simple line of Basic, such as:

":I' = 2'0
only takes up four bytes so a reasonable
ed into the memory.

However this compares very unfavourably
with the Oric, which is only a fraction more
expensive, but has a nominal 16K of RAM.

The organisation of the video memory is
interesting, in the normal text mode — which
is called from Basic by the command Mode(0),
the first 512 bytes of video memory store the

- e -HF:.:'_-;" -E.. o :.":.

ASCII codes of the
screen characters.

Any of the machine's
character set of 255 characters
can be Poked into this memory,
and of course it is the area that the
Print command uses.

All the usual characters appear in the ser,
together with their inverses. In addition there
is a subset of graphic characters which consist

_—_— - ——_ e e OO O o O O O O0—m——_

Texet's £98 colour
computer reviewed by
' Bill Bennett.

of the character

square divided

into  four smaller

squares, filled in all

possible combinations.

This graphic subset is

repeated four times.

When the machine is

initially turned on this

character set appears in four

different colours but usc of the

Color command which 1s

similar to Ink on the Spectrum —

changes this, and the four sers seem
to change to arbitary colours.

fcontinved on page 59)
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e R COULD HAVE CONCEIVED
' | GUIGKSILVA SOFTWARE?

y TIME-GATE
- W Hows -, , -
THE UNBELIEVABLE SPACE/TIME
ADVENTURE FROM Qs

ngh speed graphics combined with electrify-’

ing space adventure make TIME- GATE the
game of all games.
- Foil the ruling aliens by traueﬂlmg back thmugh

time and blasting out their home.planet. Fight:

30D space battles on your journey, seeking the

time gates that .lead to yvear zero and the °

salvation of the human race. ;
Features: 40 — High speed graphics —
vaersatile scanning — status and battle.comi-
puters — land & take-off from many planets
time-travel, — 5 skill levels — score &

ad | !

<" TORNADO. ..

- by Chartec
. ONLY AVAILABLE FROM Gs!

Your ship .js a Tornado. A craft specially de-
signed for use over the Red Planet able to
manoeuvre fast and effectively in the third
atmosphere. Now the end of Colony Warsisin
sight, a final pocket of seething hate has
been.located and is about to be eradicated,
the last clan will shortly fall . . . If the mission

" is successful. . .

Features: Full Coleur High Res Graphics —
Sound . — Scoring — Ships Attacking — 3
Typés of Ground Base — 2 Player Option —
Increasing Speed — High Score — Pro-
__ gréssive leﬁﬂulty — Handmm Landscapes —
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SPACE INVADERS

GALAXIAN & GLODPS
CRDOAKA CRAWLA
MUNCHEES
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Qs INW
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G5 ASTEROIDS
GS DEFENDA

* FREE KEYBOARD OVERLAY WITH THESE GAMES *

AVAILABLE FROM BOOTS, WH. BMITHS

PLEASE SEMND ME THE GAMES AS TICKED

\ e

SEND ORDER TO:

QUICKSILVA, DEPT YC, 82 NORTHAM ROAD,
SOUTHAMPTON SO OPEB TEL: (D703 EO169

ciEsS AND ALL LEADING COMPUTER &
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fcontinued from page 57)

Color only affects the graphic symbols.
There is no provision for printing words or
letters in colour. What i1s strange is a lack of
black or white on the screen. In practice the
colour designated as Buff is slightly off-white
and for most purposes can be used in its place.
Black can be obtained only as the other colour
in the graphic symbol character set.

There is a major problem with the colour on
the Texert, it seems thar each of the colours is
attributed 1o a character space that is displaced
half a character to the right of the printed
character. That is, the printed characters and
their assigned colours do not match up on the
screen. This could be a fault in the review
machine, but looking at the colour circuitry
within it is not surprising.

It is a shame about the colour location
problem, because the colours themselves are
the brightest on any of the cheaper colour
computers. The red is a little darker than it
should be, but the blue and orange are as
luminous as Day-Glo colours. The colours can
be changed by altering the controls of vour
TV ser, but the alignment problem cannot be
ironed out.

The graphics characters can be printed or
PPoked on to the screen by using their character
codes, but they are also accessible from the
keyboard. To print them in, say, a pair of
quotes inside a Print statement, you have to
press both shift and control at once, then the
relevant graphics key. Graphics are printed on
the key switches, so you have some idea which
one you are using. On the Z key a graphic
block is printed which does not correspond to
the character printed by that key, and keys: x,
¢, vy b, are merely repeats of characters that
can be found elsewhere and consequently are
not marked.

When printed directly from the keyboard
the graphics characters appear in the default
light and dark green colour set. After a Color
command however they will be printed on the
screen in that colour. The characters print
on to the screen extremely fast in this mode, a
thousand colour graphic strings taking less
than 20 seconds. But there is a price to pay. A
string can only contain graphic characters of
one colour, and that colour i1s always the
colour specified by the preceding Color

command.
In the text graphics mode, mode 0, the
screen is organised into 16 lines of 32

characters. This compares with 24 lines of 32
on the Spectrum — or more correctly 22
usable lines, and 28 by 40 on the Oric —
which is a Prestel-like display.

High-Resolution mode, mode 1, is not really
high-resolution at all. There are only 128 by
64 pixel locations, which is not much better
than some — albeit much more expensive —
microcomputers’ text mode. This takes up the
entire 2K of the video memory, which is
interesting because 128 x 64 is not 2K, but
8K.

It works in a way that is similar to the text
mode. There are 32 columns and 64 rows,
each of which can have any value up to the
eight-bit limit of 255. In text mode these
normally represent characters, but in mode |
they represent short graphic strings of four
pixels, arranged in a line one after the other.
Poking a value into one of these locations
specifies the colour of each of those four
pixels.

Obviously not all possible combinations of
the eight colours in four pixels can be
accommodated — there are 4,000. Unfortun-
ately thanks to the colour misalignment,
colour 15 not always visible in this mode.

Light green is the only possible background

CONCLUSIONS

B The Texet TX-8000 may enjoy a brief
period of fame as the cheapest colour
computer around but too many com-
promises have been made.

B The colour display on the screen
needs tidying up as does the internal
construction of the Texet. If this was
done then the peripherals available
for the TX-B000 — especially 64K
expansion for £52 might make it
worth a second glance.

M The shortcomings of the £98 Texet
make the high standards of the £99
Oric and the £125 Spectrum seem all
the more remarkable.

allowed in the so-called high-resolution mode.
To let you know that the mode has changed
from low-resolution/text to the pseudo high-
resolution the border colour changes from soot
black to the same lime green as the rest of the
screen. This is to avoid any confusion between
what might be called low-resolution 1 and low-
resolution 2.

So bad is the colour misalignment that when
a sine curve is displayed on the screen, it
appears as black on the lime green back-
ground, with a hint of whatever the chosen
colour was around the edges. This makes a
mockery of the TX-8000’s ability to display
any of its eight colours at any one of the 128
by 64 locations.

Poking to the display is a complicated

business in this mode, so there are adequate
Basic commands to handle the graphics. They
are Set and Reset — which plot and unplot
points on the screen, and Poimt which
examines a position and tells you if it is on or
off.

Despite the ventilation both in the top of
and under the case, the machine can become
very hot. This could be due to the poor
thermal contact of the heat sink, which was
only loosely connected to the power supply
semiconductor. This can cause problems.
When the machine was turned off momen-
tarily — due to the transformer falling out of
the socket — the relevision had to be retuned
to obtain a picture.

TX-8000 Basic is a fairly standard version of
Microsoft Basic. It holds few surprises but
does have some refinements that, if omitted,
would make the Texet a very old-fashioned
machine indeed. There is the Step to go with
For . . Next, and the Else to supplement the If
. . Then, As far as structures go, the TX-8000
is a non-starter.

Cassettes are loaded with the CLoad com-
mand, which causes the machine to print Bad
on the screen whenever a load fails. Loading is
extremely difficult because wunlike the
Spectrum there is no screen display to let you
know how well the load is going.

CSave is accompanied by a Verify command,
which no self-respecting micro would be seen
without these days. All the tape operations are
performed ar 600 baud which is faster than the
ZX-8] but slower than the Spectrum — the
Oric allows vou to choose speeds. The speed
could be at the root of the loading problems
but more likely the main offender is the power
socket, which 15 located right next to the
cassette socket.

Basic programming lines cannot be longer
than two screen lines, If you try entering one
longer you simply lose it without warning.
The Sound command is feeble compared ro the
Oric. All it can do is play rather quiet tones —
there is no loudspeaker. The Sound command
has two parameters, the first being the pitch.
This can have any integer value between 1 and
31. If a decimal number is input it simply
truncates and plays the next one down. The
second parameter is the length of the tone and
this is variable between one and nine.

Numbers can only be printed to six
significant figures which means that should a
business be in such bad shape that it decides to
install a TX-8000 as a computer, it will never
be able process debts greater than £9,999.99.
To ensure neatness trailing =zeros are

suppressed. =
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HERE 15 AN implementation of Snake for the
Vic-20. Although in Basic, it is fast and
addictive, and makes good use of defined and
multicoloured graphics. The game, admittedly
inspired by the veritable plague of ZX Snakes
in February's Software File, just squeezes into
the basic machine. Little space is left for
instructions so do not enter line 10.

Using the S, X, < and > keys you steer the
head of a snake. When you first Run the
program, you get five seconds grace before the
snake automatically moves down the screen.

The object is to clear the screen of flies and
beetles. Watch out for the mushrooms though

~ they are poisonous. Both beetles and flies
make the snake grow, but flies more so than
beetles. The flies also score more. The more
you eat, the faster the snake moves.

If you run into yourself, being a poisonous
snake, you will die. One other snag — if you
run into the surrounding fence, or try to move
alongside vourself, you will find the snake
stops, and your score decreases rapidly. And if
your score ever gets below zero, the Vic
assumes you have committed suicide. This is
why you can only move left or down at the
start. You could also find yourself boxed in.

Swarm of insects

If you manage to clear the screen, another
swarm of insects descends, although the snake
stays the same length, and a batch of 10 extra
mushrooms grow,. The game therefore grows
progressively harder.

When the game is over, if you are in the top
five scores, you can enter your initials in the
Hall of Fame.

This program is a perfect illustration of how
straightforward  programming coupled with
the Vic's excellent graphics and sound
capabilities can produce a good enjoyable
game,

Here is a breakdown of the program: lines
20-100 initialise it and line 50 lowers EAMtop
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to protect defined graphics. The fixed
graphics characters start at line 60.
S = Segment of snake

M Mushroom

B = Beetle
F = Fl'l'l'
W = Wall

At line 100, WM sets the initial number of
mushrooms, and Poke V,47 sets the auxiliary
colour for the defined graphics used in the
program.

Lines 120-140 ser up the starting position of
the snake’s head — HP — and tail — TP —
and display it as well as setting its starting
direction D and its head character H. Lines
170-190 wait five seconds for a key to be
pressed and then continue. Lines 210-250
work out the snake’s new direction, depending
on which key was pressed, and from that work

THESE ARE SOME OF THE
COLOUR AND CURSOR CONTROL
CHARACTERS USED IN THE
PROGRAM
FOR "®" READ IMYERSE FOUMD
¢CTRL + KEY 5)

"m" — BLACK (CTRL + KEY 1)
"q" - WHITE (CTRL + KEY 2}
"WY - CYAM (CTRL + KEY 4)
"§i" - GREEN (CTRL + KEY &)
"m" - YELLOW (CTRL + KEY &)
"' - REVERSE ON

(CTRL + KEY 9

"m" - REVERSE OFF

“M" - CURSOR DOWN

"H" - CURSOR HOME

ur — CLR

"§I* - CURSOR RIGHT

"gI* - CURSOR LEFT

USE KEYS S AND ¥ FOR UP
AND DO

USE KEYS < AND > FOR LEFT
| AND RIGHT |

out the character 1o be used for the snake's
head.

All the checks on where the snake is are
contained in lines 280-310. These lines also
verify that the move is allowed, and branch to
the appropriate part of the program if

| necessary.

Line 320 checks if all the beetles and 1lies
have been eaten, and if they have, displays
some more. This line also adds 10 more
mushrooms. This is the end of the main loop.

Move-snake routine

The move-snake routine is at lines 500-570.
It does this by simply moving the snake’s head
forward and erasing the tail. If the extra-length
— EL — wvanable 15 greater than zero, 1
subtracts one from it and skips the erase tail
section.

Afier it has erased the tail, it then looks for a
segment next to it, which becomes the new
tail. Incidentally, this is the reason why there
must always be at least one character between
“folds™ of the snake as it twists and turns.
Otherwise it could confuse this part of the
program.

Lines 700-740 and 750-790 are the rourines
called when either a beetle or a fly is hit. They
increase the score and the “extra length”
counter.

Lines 800-830 are called when the snake
either runs into the wall or tries to move
alongside itself,

The score is converted into a six-character
string and displayed at lines 900-920.

Lines 1000-1200 define the graphics used in
the game, and lines 1500-1590 set up the
screen display for the game. The lines starting
at 1560 display the mushroom, beetles and
flies. Lines 2000-2200 are the “game over”
part. The length of the

FORI=1TO .. .NEXT
delay in line 2000 produces an interesting
strobe effect. Bl



1&é REM FOR "@" RERAD IMVERSE FOUMD SIGH (CHTRL+KEYZ3) r
28 DIMBS(S) ‘FORI=1TOS B#CI)="080000 777" HEXT
40 DEFFHRCA»=INT(RHDC 1 y#xD

VIC-20

58 POKESS, 29-POKES2,29
€0 S=42:M=39:B=40:F=41 :U=171
A pvthon can swallow da 70 TC=7680: CO=30720:51=36674 52=51+2:53=52+1  ¥=52+2: S5RaV+]

: . 80 GOSUE3000
sheep but this economical 198 HiM=20 ‘GOSUB1500 POKEY, 47
. 120 HP=TC+10+22%2:L=5 TP=HP+L D=22 H=45
program by Andrew Dilley |:se POKEHP 1 I;LIBEHF*';{I 1 ‘FORI=HP+1TOTP POKEI.S POKEI+CO, 13 NEXT
i s 158 SC=@° GOsSUESae
will not put any bUIgES N tgg Er'F:_f_rIJt--:qil:ln!p'-.F-.1r,'._-l,EFI$tE!J<1..r.',.
your Vic-20. If you're | ise ceras:irrs=""anori-TcsenTren:so
159 GOTOZ21

partial to flies and beetles, 200 IFSCCaTHEN2000
this is the game for you — |:

218 Z=22¥(RF="5" y—-228 AF="K" )+ {A%=", " I={(AF=", ") (D= {Z=0)+2
¥ 250 Ha—43#(D=])-44#(Dm=] ) =45 Da=-22 ' —4e¥(D=Z22)
but take our advice and lay | Z7a rokere. 1 KpetP+D: P=PEEK P>
288 IFP=MORP=ST HEPIQ(‘GE‘
off the muShrooms. | 5 1Ep=pORPEEK(HPS 1 ) =SORPEEK (NP~ 1 ) =SORPEEK (NP+22) =SORPEEK (HP-22) =S THENGOSLIPEAS
GOTOZ68
308 IFP=BETHEHGOSURTOO
218 ’FF—rTHFHhU‘UFsz
28 [FHE=2AMDHNF=0THENNM =18 GOSUBISSO GOTO178
330 GOSUESE0: G0T0205
S88 POKESL. 178
i 518 POKEHP+CO, 13 POKEHF .S -HP=MP POKEHP+CO. 1 : POKEHF : H
28 IFEL>OTHEHEL=EL =] : GOTOSS8 |
28 POKETP, 32
549 TP=TP-(PEEK(TP+1)=5)+{PEEK(TP-1)=52+22% {FEEK(TP=-22»=5)-228FEEEK(TP+22)=5
550 FPOEES1.B
568 FORT=1TO156—<4%L HEXT
S78 RETURH
raa FOKESR., 12:L=L+1:EL=EL+1
718 HeIHT((100+5&L /185
"”9 FDFI—ETD]U FPOKESZ: Z00:-POEEHF, I +128
738 SC=SC+X GOSUBS00: POKESZ. 8 HEXT (POKESE, 10 : HE=NB-1 : POKEMP . 32
748 EETUEN
758 POKESR, 14 L=L+2 EL=EL+2

760 H=INT(C(158+6#¥L)/18)

778 FORI=1TO18:FOKES2, 220 FOKENF, I+128

780 SC=SC+X:'G0SUB280:POKES2. 8°HEXT - POKESR., 18 HF=NF-1 - FOKENP., 32

7398 RETURN

| 286 POKES2, 180

210 SC=S5C-10:G0sSUB2530

g28 POKES2.8

£38 RETUREH

SBB SFE=STRI(EC) ‘O=LENC(SH) SF=LEFTSC"000BR" , 7-QI+RIGHTS(S$.0-1>

219 FRINT"SpppE"sf

528 EETURN

1680 FORC=35T046 FORZ=0TO7 ' READH : FOKET 168 +2%C+2 . H: HEXT :HEXT

8 FORZ=B¥32TOS¥32+7 'POKET168+4Z.,8: HEXT

@ RETURH

i3 DATA2SS. 171, 139,171,171, 171,255,255, 136, 187,139,235, 235,136,255
8 DATAZSS, 13-: 178, 168.178.178. 1?6 255,255.143.-191, 159,191,191, 143. 255
DATASE . 124, 124,254, 186 ‘_'H:;-SG-124-13—‘@.34.55-254.56;254r55-25d
DATALES, 16,124,186, 186, 186,84, 16, 48,48, 1598, 150, 190, 190, 48, 48
DATA4S, 184, 183, 254,234,103, 104,48, 12, 22, 182, 127, lu 182,22, 12

;1 B0, 126,152,255, 126.24.24,126.255, 153, 126,60, 24,36
- paa
OKESR , 18- PRINT*THs e d: " TRR( 11) mesed: -
520 .n1—+m.1 P1=TC+22+1 P2=TC+22#22+1 ‘PI=TC+22K(1+1) -P4=TC+21+228(1+1)
1538 POKEP1, N POKEPZ, W POKEPZ, W r..Ep,,u FPOKEF1+C0. 5:POKEFP2+C0. 5 :POKEF3+C0. 5:FO0

HEP4+C0.5
1558 HEXT
1SEQ CH=M:C=4:M=HM:GOSUEL 78

B CHeE: CaS:HE=15: Na
880 CH=F :C=7:HF=5
98 RETURN

FORI=1TOH
PeTC+HFHR(ZB) + 1 +22 CFHR (19 +50

IFPEEKCP )< >32THENL1 718
i FOEEP+CO0,C -FOKEF.CH
r4@ HEXT
hET =
| FOKESS, 208 - FORT=1T02 FOKESE ., 2 " FORI=1TO18 HEXT ‘FUKESK. 18- HNEXT

FORVO=1STOASTEP-., 1 "FORKEY . V3 HEXT

1 FOk E 23 8 FOKESR, 12 : POKEZSS8E9, 248 FOKE 195
1 FE1I ‘TIam KILLED BY A DERDLY™ PRINT" F-'l .l F_i. SONHED MUSHEOOM
| |=.". F'll'-[-.i'.'."_l'_". IFSCOVALCLEFTE BEC]L 3, &3 ) THENK=] : [=5

2090 HEXT: IFK=0THEHFORT=1TO1688 HEAXT :GOTO2 158

2188 PRINT"WYOU ARRE OHE OF THE TOP F IYE FLAYERS"

2118 PRINT"XEHTER YOUR INITIALSE": [NPUT IFLEHCIE 2 3THENZ11G

2128 Ff_l-;--1-'|'lr":TH- 1 BEC[+]1)=BFC [ iHEXT

2130 EBFk SE+" "+]¥

2158 F'EIhEEF'-."S FRINT*JT'TRECS>»"snlL OF FAME"
2158 FORI=I1TOS :PRIMT"X@" 1" 3" Eu! HEXT

2178 FE IHF !.Mﬂill:ﬂi‘.’i GOCY HYE": THPUTYS

"3 8- '"THEH10G

{"THEHPR INT "HMTHAMES FOR FLAYIHG" (EHD

FOKESRE, 1S4:‘PRINT" Ml S H A K E —BYTE
3 FFIHT"= LIEE THESE EKEYS:*

0 FRINT e PRl A= L EF T-m -FIGHTERERERR =REN | cRRRO "
3840 FRINT"Mim EAT THE FLIES &" FRINT"M BEETLES . BUT BEWARE"
3658 PRINT ¥ THE DEADLY MUSHROOMS'
3068 GOSUEL 006
2070 PRINT“dem HIT ANY ¥
3028 GETRS$: |FAS=""THENZASE
HoSh RETURM
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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). f 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

‘. . .lakes 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

44-48 Earls Court Road, London W8 6EJ
Pleasa sand me:

{ JINSTANT 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 Paeman-like program,
DOTMANM), sound, colour, and such commands as ATTR,
SCREENS and BRIGHT, From the co-ordinator of the National
ZX Users’ Club, Tim Harinell. 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,
Dapt.,YC

44-46 Earls Court Road, London, W8 GEJ
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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DONTMISSTHIS
INCREDIBLE OFFER!

20 GAM;S

YEE, 5“ EAMEE' oncassette for all

the following:

ZX8I-ZX SPECTRUM-

DRAGON 32-VIC-20-BBC e e i | AcorvaTom
The very best mail order items available B weTnuoes B BlBJCY
“‘over the counter”’ T 2 e
Games, Keyboards, Serious Programs, Rams,  § et 2osci s 100" | stiare
Books, Peripherals and much, much more! S uTs, ORIC-1
FAST MAIL ORDER SERVICE PHONE 01-769 2887 Sy Nn&‘rff‘fgs‘i’i!.f,.ii i

WITH ACCESS/VISA (24hr Ansafone) ; HG3 2UZ ZX81 LYNX

or send large S.A.E. for catalogue (state which computer)

PLEASE SEND ME
CHEQUE ENCLOSED, VALUE cut 8(
M AME -

ADDRAESS

Open 10.30 — 5.30 Tues. to Sat. (closed Mondays)
310 STREATHAM HIGH ROAD, LONDON SW1b

POSTCODE

TI99/4A DRAGON 32

BRINGS YOU
QUALITY SOFTWARE AT SENSIBLE PRICES
THE PICK OF THE i =

GAMES - GAMES - GAMES! More and more computer gameshit DGB
the market every month, BUT THEY CAN'TALL BE GOOD. So- let DG4
LEISUREMAIL short list the VERY BEST for you. Send 50p NOW for Lo
our big ‘BEST OF THE BUNCH' catalogue. We select TOP I J'
QUALITY SOFTWARE FOR YOUR 2X81 - SPECTRUM - BBC Sl
MICRO - GENIE 2 - VIC 20 - DRAGON 32 - ATARI etc. 1
SPECIAL THIS MONTH GMS _
New Generation ESCAPE for 16K Spectrum - voted by Sinclair 2O erers Ca v :
User as ‘best and most original game yet seen for Spectrum! Only § | S0 = - "2 L " N :}g:
£4.95 post paid. Simply amazing graphics. Also fabulous new GM18  Pharaoh's Curse + 3.0 05 & Xa. ... cA 88
release - 3D TUNNEL- 16K and 48K versions for Spectrum onone GM19 Devil's Isiand + Russian Roulet R
tape - £5.95. GM20  Gobiin Caves + Anagram .................. o oo £4.95
21 SRANCE OF AAImaS e T R R R L o S i o £3.95
To:- LEISUREMAIL [YC), 69, Long Lane, London ECIA9EJ.
e Ty e B e preas e pm—ss BRI RS e e All pricies s r“ll Ploas H p pé&p toall or under £6 r £6
post free. Send chegue, P.O. or telephone wilh Access, Barclaycard for
Please rush me your BUMPER CATALOGUE of TOP FLIGHT ol 2o A gt bbbl (e Sl

l GAMES. | enclose 50p (refundable first order).

lenclosek.......for....ESCAPEand/or...... 3D TUNMEL, plus |

free catalogue. OR debit my ACCESY/ DINERS/ AVEX | APEX TR ADING LTD
o bl e G U 115 Crescent Drive South
) Brighton BN2 6SB
W Tel: (0273) 36894 | VISA
DEALER ENQUIRIES WELCOME
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1@ TIMER=0

2@ GOTD32@:CLS

30 A1=0

4@ CLS:A=1056:0=RND(7)+1

S@ FORI=OTOEZ2:SET(I,Al,0) :NEXT

E@ FORI=OTOI1:SET( (A1 #2)-(A1=31), I,8) :NEXT: IFA1=31
THENE®

70 A1=31:G0TO50 -

80 L=1138:C=0:B=1:P=0:T=0:Y=48: X=TIMER

9@ Z=INT(RND(44E))+A+32

100 IFZ=L-B ORPEEK(Z) () 96 THENSO

110 Y=Y+1:POKEZ, Y

120 °

130 A$=INKEY$:IFA$="M" DRA$="Z" THENZ270

140 K=PEEK(L+B):IFK()96 THEN170

150 POKEL. 96

16@ L=L+E:POKEL,79:G0T0130

170 IF TIMER-X)3600 THEN49O

180 IFK=Y ORK)111THENZ230

190 C=SGN(B)*(33-ABS(B))

200 Z=87:IFK=111 THENC=-C:Z=43

21@ SOUNDZ.1:IFPEEK(L+B+C) ()96 THEN1SO

220 POKEL,96:L=L+B:B=C:GOTO1E0

230 IFK=Y THEN250

24@ B=-B:SOUNDE1,1:G0TO150

258 Z=225:FORJ=1T09:SDUNDIS0-Z, 1 :NEXT

260 T=T+1:G0TO390

27@ C=SGN(E)*(II-ABS(R))

280 Z=78:IFA%$="7" THENC=-C:Z=38

290 IFPEEK(L+C) ¢} 96 THEN15®

I00 POKEL, 111+((A$="M")%19) : SOUNDZ, 1

1@ P=P+1:B=C:GOTO1ED

320 CLS:PRINT®172, “REEBOUND"

330 GOSUBEDD

40 PRINT:PRINT" THE ULTIMATE GAME OF SKILL":GOSUBEQ@
3590 CLS:PRINT" YOU HAVE ONE MINUTE TO HIT ARS"," MANY TRARGETS RS

YOU CAN BY
6@ PRINT" PLACING PADDLES IN THE PATH OF"3," THE BALL.
37@ PRINT:PRINT" PRESSING '2' GIVES YDU ' /° '
I8@ PRINT" ™' GIVES YDU " *Y":PDKE1242,92
290 ;EEHEEERENT“ IF YOU USE TOO MANY PADDLES ", " YDUR SCORE WILL BE

400 PRINTa45E. "PRESS ANY KEY"
410 GOSUBE1@
420 CLS:PRINT" YOU WILL NOT BE ABLE TO HIT ".,." TARGETS WHEN VERY
CLOSE AND
430 PRINT:PRINT" UNWANTED PADDLES AND TARGETS ",.,." MAY BE ERASED"
440 PRINT:PRINT" TO PLAY:=-",:,," SELECT A’ FOR AMATEUR": . "
P’ FOR PROFESSIONAL \
450 PRINT:PRINT" N’ TO END '
460 GOSUBE1@:IFA$<{) "A" DRA%{) “"P"THENGOSUBE1@ !
470 IFA$="P" THENPOKEES495,.@:G0TO0Z0
480 IFA$="A" THENIQ

DRAGOIN

64 YOUR COMPUTER, APRIL 1983




490
il
510
020
23

240
000
=117
o7@

oE0
wh=1")
600
£10
E20
B30

FORZ=250T04 STEP-E:S0OUNDZ, 1:NEXT
POKEES494, 0 '
PRINTa1@8, "GAME OVER";

GOSUBEDR@

CLS:PRINT@39, "YOU HIT":T:"TARGETS
PRINTQ102, "YOU USED":;P:" PADDLES
S=INT(EQQ@+T/(P+7@>)/1@
PRINT@1EE, "YOUR SCORE IS":3535"»x"

IFS)HS THENHS=S5:I=200:FORJ=1T09:Z2=35@-Z:S50UNDZ, 1=
PRINTQZZ4: PRINT®2Z4, "its a record" :EDRZA=1TOD3@:

NEXT:=NEXT
PRINT: PRINT" HIGH SCORE IS"3HS;"%"

GOSUEBEQ@:

GOTOD4 4D

FORI=1TOZDOO:NEXT : RETURN
A$=INKEY%: IFA%$=""THENE10O

IFA$="N"
RETURN

THENEND

You'll have to be fast off
the mark to master
Vincent Crockett’s original
game for the Dragon 32.
Your quick reflexes come
into play as you set the
paddles which will send
the ball racing towards a
new high score. Your
targets are the randomly-
generated numbers that
appear scattered over the
screen. Full instructions
are included in the
program itself. Because
Rebound uses Poke
locations to increase speed
of play, you must finish
each game properly and
not just stop using the
Break key. Remember: you
have only one minute per
game and if you use too
many paddles, your score
will be reduced.

REBOUND
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/X UNIFILE

ONE OF THE dreams that accompanies most
micros into the home is the vision of massive
information storage. Within weeks, every
recipe will be stored, every cheque and bill
recorded, phone numbers available at the mere
touch of a button. Even if the dream does not
turn into a nightmare, it usually fades for two
reasons: first, for a great many purposes, the
amount of benefit to be gained from putting
information on 10 a micro simply does not
justify the amount of work needed to program
it In or to retrieve ity and secondly, large
masses of information have a nasty habit of
resisting all attempts to process them or
present them in an orderly fashion — it is all
very well storing the whole of the telephone
directory on your micro but how do you
actually persuade the thing to tell you what
you want to know?

The program accompanying this article is
directed at 16K ZX-81 owners who have
decided
machines for information storage and retrieval
but have run up against problems in practice.,
The system is.called Unifile and it is,
basically, an empty filing cabinet waiting to be
filled with information which it will arrange
according to instructions laid down by the
user and, equally important, retrieve and
display information or amend it.

The Unifile program stores its data in a
single string which can be as long as the
memory of your expanded ZX-81 will allow.
This is not the simplest method of storage by
any means. Imagine, for instance, a file
consisting only of 100 names. By far the
simplest way to store them on a ZX-81 would
be to use a string array — each name would be
in a clearly definable place and to gain access
to any name you would have only to specify its
number in the array, a fast and uncomplicated
technique.

The real problem is one of space. It is
unlikely that you will have many names with
20 characters in them, but if your filing system
is not to break down the first time you come
across such a name, your array must allow for
at least 20 charactes — a 100 by 20 array. The
result is that every time you enter “Smith, J
H" you have wasted an enormous amount of
space in your memory because even with the
punctuation you only needed 10 characters of
the 20 you have set aside in the array.

If all you have to worry about is one
hundred, or even twao or three hundred names,
then do put them into an array. But what if
you wish to add details to the names, so that
for each name entered into the file there may
be five or six other items of information, all of
which will require a space allocation in the
array. Space enough in the memory for three
hundred names now becomes space enough
for only 50 names with their attendant details,
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that they do want to use their |

assuming that you allow a possible 20
characters for each item of information.

It is for this reason that most computer-
filing systems use a storage method which
allocates to cach item of information only as
much space as it actually needs and on the
ZX-81 the only way to achieve this end is to
pack each item into a string. The technique
raises its own problems, as the following
example will illustrate,

Name: Smith

C/name: John

Address: 12 North St

Town: Anytown

Phone: 0998-11111

Age: 35

Interests: Ferret washing
This is a typical entry from an imaginary file
and is fairly self-explanatory. Packed into a
string, however, it becomes slightly less clear:
SMITHJOHN12 NORTH STANYTOWN
0998-1111136FERRET WASHING
It may still be decipherable 1o the human eye,
but how is a program searching a string made
up of many such entries, packed together, to
know where one item begins and another ends.
It would be much clearer if we marked each
item, at the cost of very little extra space:
+SMITH*JOHN®*12 NORTH ST*ANYTOWN®*
0998-11111"35*FERRET WASHING +
We can now instruct our program, when it
scarches for a particular item, to recognise a
plus sign as the beginning of an entry and an
asterisk as marking individual items within
that entry. Unfortunately such separator
symbols can only be recognised if the string of
information is examined character by
character, which is fine when you are dealing

with only a few entries but a little on the slow |

side if your file has grown to around 10,000
characters.

Some method is needed which allows the
program to identify the beginning and end of
an entry without examining every character in
the file. The Unifile program achieves this by
attaching to each entry a special indicator
called a “string length indicator™, or SLI.

In the case of a small system such as Unifile,
the SLI does not need to be able to cope with
huge entries and it is, in fact, one character
whose Code value is the length of the whole
entry.

This limits the length of each entry to 255
characters, or approximately five times as
much information as was stored in our
specimen entry, which has been found in
practice to be adequate.

While the Unifile program cannot jump to
the middle of its stored data and unerringly
identify the beginning of an entry, using the
SLIs it can quickly scan along its files,
jumping from one entry to the next at an
acceptable speed. A typical Unifile entry
would be structured as follows:

' If your aim is world

' domination or merely a
more organised social life,
David Lawrence’s
versatile program will
put your ideas
in order.

a)
bl
c)
d)
e)

an SLI recording the length of the whole entry |
an SLI recording the length of item 1

itemn 1

an SLI recording the length of item 2

itern 2

fl an SLI for the next entry etc.

The Unifile program provides five facilities
necessary to operating a useful storage and
retrieval system: file structuring, information
entry, amendment, search and display. First of -
all, file structuring. In the specimen entry
given above, seven items of information were
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recorded about John Smith. The Unifile
system allows any number of named items to
be specified and any information retricved
later will be reproduced under the specified
headings. The only limitation here is that the
whole entry must not exceed 255 characters.

As to entry of information, once the types of
information to be recorded in each entry have
been specified, the program requests entries
on the basis of the structure the user has lawd
down. Entries will be stored in alphabetical
order of the first item.

Using the amendment function, individual
items can be changed or whole entries deleted.

Two types of search function are provided.
For the purposes of a normal search the user
specifies an item to be searched for and the
program compares this with each item
contained in its files. However, only whole

items are compared — a normal search would.

only come up with John Smith if the address
being searched for were *'12 North Street”, it
would pass over the entry if the specified
address were simply North Street.

Special search, on the other hand, will
identify every occurrence of a specified
combination of characters such as North
Street, or even ‘Nor’. Special search is
particularly useful for files which do no
follow an orderly structure, such as recipes,
where 1t may not be possible 10 predict
precisely how many items of information will
be needed and two or more end up being
lumped together under the same heading. The
disadvantage of special search is that it is
considerably slower than normal search. For
either form of search, when the specified item
is discovered, the whole of the entry
containing it is displayed.

The display function displays entries one at

BS that it is being asked to create and the old
B3 it is being asked to use as material. This
problem can only be avoided by fixing the
length of BS in the memory of the ZX-81 and
working within that fixed length.

The method of doing this, outlined in the
supplementary program notes, requires more
program lines and is shghtly slower in
execution. This is because, instead of the
economy of line 730, we have now to move BS
in blocks whenever we wish to insert or
remove data from the file. This version of the
program should only be used, therefore, if you
are likely to exceed 4K characters in your
intended file. In order to use the second
version, B$ must be dimensioned when the file
is about to be set up. The maximum length is
between 9000 and 9500 characters and 1o set
up a new file simply enter DIM B$(9000) in
direct mode, followed by Goto 1. Other than
that there is no difference in operation.

395 Size is the variable used to store the
number of characters so far recorded in
BS.

These extra lines check to see whether
BS, which is now of fixed length, will be
overfilled by the current entry.

: T AL h r 730 These two Gosubs replace the sections
a time on command. the program’s hich ctiadt date cr mibtractad it o
functions are called simply from a menu BS.
section which is dlspiaf.'cc! on entry 1o the | 1970 We cannot now use the length of BS as
program and at rclevar:n points dl’_"“ﬂ 1ts use. an indicator that the end of the data has
he beauty of the Unifile idea is that, once been passed in a search, since no matter
entered on to your ZX-81 and recorded on to a how little data is recorded, the length of
cassette, its uses are endless. A single user can, B% is static.
at one and the same time, be using one version | 1255 This line and 1320 use the spurious entry,
to store his personal address book, with only inserted into the file when it was first set
two or three items per entry, while another up. in order to detect the end of the file.
version stores vastly more complex club | 1860 This section — down to 1930 — uses an
records or business data. intermediate string '{55 — to move
The one major drawback of the program as blocks of BS up the string, in order 10
listed is that it still does not use the memory make room for more data. 5”:}";‘3 8% does
space available as efficiently as possible — in not SPpoaE on both .Sﬂeﬁ' a sinng
fact it uses only half the space the ZX-81 equation any longer, it is not duplicated in
: id all " T i P his i h" the memary. Shghtly more memory can
would allow. The reason for this is that we be made available for storage by reducing
have referred to our data storage string on the value of SHIFT in line 1860 and 1950
both sides of a string equation, as in line 730, though this slows the program down.
Upon encountering this instruction the ZX-81 | 1940 This section telescopes the file when an
promptly sets up a copy of B3 in order that it entry is removed and is simply the
may maintain a distinction between the new opposite of the previous section.
1 GOTO %5 g;g hE}rﬂ¥‘I}.n‘
8 ¥ unT . 398 LET BE=" "' sCHRS (25%)
4@ PRINT Gl T S N . 4aBn RETURM
d2@ REM NORMAL INPUT o reeees
T o MET TOHS .
- 50 FRIN Fi 1O HUHIL:E :fg EE'; ;:':ﬁ"fll’*f‘fi""'f
& PRIN. .7 21 5ET UuF S - - _
CTURE OF PFILE." 45@ PRINT AT 8,10; =
Tgﬂ PEIHT II._-“ EI1ENTER IHFQOR 5@ PRINT 'CDHHQHMLMLE
HATIODON . ™ |
w b e 478 PRINT , ., "»>ENTER ITEH SPECIF
ngﬁcﬁﬁr{ig}:. . i it A IEE".« sy WRZFFTUT TO QUIT FUNCTI
:;E EER{-:T ::,, -phh;LETEﬂ;’tn HHI 488 PRINT "8t 481 esssnasdbtis
=H YOouUu RERUIRE."™ FEESEBRR R R
11@ SLOW 498 FOR I=1 TO x
12@ INPUT I Ead GOosuB 189
5i8 228 3318 o,
1;3 {F g;é }EEH EEEHE Egg 530 IF Ell“hZZZ' THEHM RETURM
160 IF T=3 THEN cGOLUS 1030 540 L Ri=R§+0S
172 IF Tad THENM GOSUA S0 Egg #ngT b i
i B ;gg E'E';ugtﬁ;m (LEM RE+1) +R8
L5 R R
il §38 o0 430 S iataes
e -1 RE-RECD ias S R EE S SRS NN LR
ab IF NEW. A 610 BEM PLACE DATA IM EILE
220 PRINT INFORMATION HAS BEE GBE20 REHM GisFdiesddibibdsdlidibines
N ENTERED#" 63@ FAST
230 STOP - 543 LFT C=2
240 REM (Frset s i b8 Essaasrianns ES0G LET Cl=C+1
250 REH ENTRY STRUCTURE asad ODIM CEi188)
2o BRI AT o o e G856 LET DBLi TO CODE R$(2)-1) =R
Sl *i3e Dt ok SRALLL o0 ccur-n
™ =13 =
EEE& EE-FH:—: TR I A ﬂ;m:u TO Cl+CODE nsucu T
296 IHPUT X ea IF Dgtt: THEN GOTO 738
388 CLS Ti@ LET aC+CODE BEiC)H
aid DIM ARIX,20) TE@ GOTO &5 ;
226 PRINT AT @,6; IR ?gﬂil.cT Bs=Es(1l TO C-11 +RE+BHI(C
a°
2338 FOR Iwl TO X T4@ SLOW
an ey wr . wE o TEQ RETURM
i&g Egzl-m IEEH i i TED REM pessssdtaposdssntianang
a

PRINT O&i& TO )
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ANIROG SOFTWARE

KRAZY KONG 16K VIC 20
All the thrills of the arcade game have been brought to life
on this expanded screen, extra large characters and multi-
screen presentation. Rolling barrels, hammer etc. are
featured in the action inside King Dong'’s lair as you try to
rescue the boy he has abducted. K.B./J.5. E6.

ZOK'S KINGDOM 16K VIC 20
An afternoon stroll turns into a nightmare. A footslip and
you fall down the biztual hole leading to the middle earth
kingdom of ZOK. A harsh and cunning ruler by any
standards. You are challenged to a battle of wits and
endurance as the battle for survival starts in earnest.

K.B. E6

DRACULA IKVIC 20
Count Dracula is asleep somewhere in his castle. He rises at
mid-night and you must find him and drive a stake through

his heart before he rises. A multi-screen graphic adventure.
K.B. £6.

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

PHARAOH'S TOMB 16K VIC 20
A graphical adventure game set in a pyramid. Once you
enter, the only way out is with the aid of a key which
unlocks the mystery of the Pharao’s tomb. Beware of the
mantraps the ancient Egyptians so painstakingly built. One
false move and you will meet the same fate as befell other
tomb robbers over thousands of years.

FROGGER UNEXP. VIC 20
Popular arcade game. All machine code with brilliant colour
graphics and sound effect. Features include snakes,
crocodiles, lady frogs, turtles, cars, lorries and logs
K.B./J.S.£6

CAVERN FIGHTER UNEXP. VIC 20
All M/C version of SCRAMBLE. Lasers, bombs,
continuous scoring and sound effects give all the thrills of
arcade game. Pilot your space ship through the tortuous
tunnels and caverns destroying enemy missile launchers,
fuel dumps and airborne fire saucers. Four ships to
complete mission. 10 skill levels. K.B./J.S.fFB

CRAWLER UNEXP. VIC 20
Armed with a laser gun, you must destroy the centipede.
Destroy his mushroom cover and his allies mushroom
laying flea and the homing spider. Fast and furious game.

J.S. £6.

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

K.B. t6.

SEVEN PROGRAMS {VOL 2) UNEXP. VIC 20
This pack with all games in Hi-Res graphics contains
graphical adventure game Goblin’s Gold plus Ghosts,
Breakout, Dare Devil, Minefiled, Grand Prix and Cobra.
K.B. £6.

TINY TOTS SEVEN UNEXP. VIC 20
Seven games for young children. All games are in Hi-Res
graphics with bright graphics. The games include Super
Snap, Simon, Bombs Away, Noughts and crosses, Duck
Shoot, Mad Drivers and Santa. K.B.f6

GENEROUS DEALERS DISCOUNT AVAILABLE
AREA AGENCIES AVAILABLE.
SOFTWARE WRITERS

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

ANIROG AT CO-OP CRAWLEY

Huge selection of software and Computer Books for

SPECTRUM — 2ZX81 — VIC 20 — DRAGON 32 -—
COMMODORE 64

Most of the software and add-on’s advertised in this magazine for
these computers available across the counter.

Manufacturer's appointed dealers for DRAGON 32 — VIC 20 —
COMMODORE 684 and ORIC home computers. We stock full
range of peripherals (disc drives, printers and memory expansions)
and support software. Come and see us for expert advice and
comprehensive service.

AR A

MAIL ORDER :
ANIROG COMPUTERS Pa*rmtr-!m By Cheque/
26 BALCOMBE GARDENS P.0./Access or Visa

HORLEY SURREY HORLEY 1009 341 9063 S0y
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{continued from page 67)

778 REM CHRNGE ENTRY

TBP REM #3333 X3 43X $EE2 332253553

7898 LET C2=C2-

8@@ LET Ci=C+21

81® LET R$=""

820 PRINT “"ENTRY ";C2;":-"

830 FOR I=21 TO X

538 883UF 1228

§6@ PRINT AT 17 12-"@"

575 PRINT “COMMANDS AURILRABLE: "
8@ PRINT “>NENLINE LEAVES ITEHM

UHCHRNGED" “"ZZFZ " DELETES WH

QLE ENTRY", "}ENTER NEW ITEM"
890 GOSUB 1570
900 IF %="%"" THEN LET R$=R§+B=%
tCl TO Ci1+CODE Bs$(C1) -1}
LET C1=Cl1+CODE B§(Cl1)

CLS
=" v THEN GOTO 968
=g ZZZ" THEN GOTO 27
=R§+0%

$
I
5=B$(1 TO C-1) +B§ (C+CO
=

THEN RETURN
(LEN R$+1)+R3

0

1]

)
H~FZIMHH

RETURN

REM FEXFEXFEFHFFEERHERERES
REM SERRCH

REM F#EF3 ¥ ¥¥FE¥X¥EFFXE40522
LET C=2

LET G522

PRINT AT @,14;" H
PRINT ;;"CDHHHH A ILABLE

PRINT "“>INPUT ITEM FOR NORM
ERRCH" , " >PRECEDE UITH ""5§&§"
R ,“"SPECIAL SERARCH"', , " >PRECE
ITH “"IXIXI"" TO SEARCH","FOR
CHRRACTER OF ENTRY"™
IHT “»NEULINE FOR 1ST ITE

CEEEFEFEIEETIFRFLIREERS
*xEEe"
INT , ., "INPUT SEARCH ITEM:

SuB 157@

e

4

POM TP 006000
00660060 Ox8Z6 TOoNe B6066

#*
r

HEMHHEF® TxTTTI

‘53

0O DeDHD
H
3"

THEN GOTO 1310
+E=LEN E$ THEN RETURN

BPREBRER cpepIPR0 (D pRpRRe
D~ JOME G Op

B2 e - e

B
ok
o0
08

<4 THEN GOTO 124@
0O 4)="SSS" THEN GO

THEN GO

1210

LET Cl=Cl+CODE Bs$(Cl)
NEXT I

LET C=C+CODE BS§I(C)
LET Cc2=C2+1
GOTO 1170

LET Cl1l=C+1
IE=E+E=LEN =%

LOW

RIHT IlENTRY ll‘; CE; (L] : _“II-
BT Eoicssa

RINT AT 1E

PRINT "r:nnn NDS mm.ﬁ
14888PRINT }NEHLINE TO DISPLAY
NEXT Ny NN T BUIT FLin
HHH TR Tn HHEND‘" T
TU CDNTINUE"

INPUT FP$

CLS

IF P§="CCC"” THEN GOTO 117@
IF Pg="" THEN GOTO i131l@

IF Ps$<>"AAAR" THEN GOTO 1810
LET C=C-COS

LET C4=C

cLS
GOSUB 770

THEN RETURN

NeELURPODONMH
Lololole oo lofole ol

A b D R
RUOWWWWWHD~
ﬂrﬁﬂﬂﬂ

1485 LET C2=1

1580 LET c¢2

151 “WZZZ"™ THEN RBRETURN
1526 CLS

1532 GOTO 1i1i7é&

1540 REM #5335 s¥# XL 2x2axs
1550 REM FUNCTIONAL SUBROUTINES
1560 REM 2 #F 3+ F+# 33 3FFE3 3535525 %2

15880 LET EI
1598 RETURN
%aaa PRINT R${(I,2 TO CODE AS(I,1
1618 RETURN

1620 PRINT B$I(Cli+1 TO Cl1+CODE BS
iCl) -1}

16580 RETURN

1648 FOR I=1 TO X

1650 GOSUB 1600

1660 GOSUB 16280

16870 LET CA=C1l1+CODE B$I(C1l)

16868 NEXT I

1690 LET C3=CODE B$I(C)

1760 LET C=C+CODE B$(C)

171@ RETURN

1720 BEM E2 22 E3 5333 FER 4R EFEERE*E
1730 REM SPECIAL SEARARCH

1740 REM 23 #3253 353 FE¥E%#2FE2F2 1

1750 LET Ca=0

é?ﬁg an J=C+2 TO C+CODE Bs$(C) -L
M +

1?7B‘IF S$(2 TO 4)="III" AND J>C

+2 THEN GOTO 1829

1780 IF BE(J TO J+LEN S$-5S) <>Ss (
S TO }» THEN GOTO 1818

1790 LET Ca=1

180@ RETURN

1810 NEXT J

1828 RETURN

Two subroutines to be added.

EXEXXFIEEELFEFXFXELHXS
MOUING DATH
EXEXTEXELEEXEZTLXAETR R FERS
SHIFT=512

I=LEN B&-LEN RS TO C ST
-SHIFT

1860 IF I-SHIFT <C THEN LET SHIFT

=XI-0C
=B$({I-SHIFT TO I)

1580 LET S
18980 LET BES{(I-SHIFT+LEN RS TO I+

LEN RS$) =5%

1910 NEXT I

1928 LET BS(C TO C+LEN RS%$-1)=RS$
1938 RETURN

194@ FAST

19508 LET SHIFT=512

1960 LET SIZE=SIZE-CODE B$(C)
197@ FOR I=C+CODE B&%(C) TO LEN B

STERP SHIFT
9560 IF LEN B

-I+1<SHIFT THEN LE
T SHIFT=LEN B$-I+1

1990 LET S$=6B%$(I TO I+SHIFT-1)
2008 LET B$(C TO C+5HIFT-1) =58
2818 LET C=C+SHIFT

2020 NEXT I

2838 RETURN

These lines complere the change.
LET Bs(1 TO 4} ="

LET SIZE=5
PRINT "FILE SIZE:*“

=)
LgT SIZE=SIZE+LEN RS
IF SIZE<=LEN Bs$ THEN GOTO &

PRINT AT 14,1@; "FILE NOW FU

LET SIZE=SIZE~LEN R%
RETURN

GOSUB l1l868@

@ GOSUB 194@

g REM DELETE THIS LINE

o ®*" +CHRg ¢

s DIZE; “r

Bs(Cl) -
B&(Cl) ~

IF Bs(Ci TO C1+CODE
COPY " THEN RETURN
B&(C1 TO C1+CODE
“® coPY © THEN RETURN
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Every computer needs a

CHATTERBOX!

L OK Spock, you win this time....

SAVE £££s

for ONLY

ZX81
SPECTRUM

MNASCOM, VIC, PET,
BBC, APPLE, TRSA0
IBM, CRAY. ETC

I {Plaase stale) v

At last! Genuine phonetic synthesis at a sensible
price. Gives your computer an unl/imited vocabulary
(nothing more to buy!). Self contained speaker/
amplifier, Sinclair connector etc, PLUS Expansion
socket for BIG EARS AND Monitor socket for Music
Board. Full instructions, technical notes and
programme examples supplied with this outstanding

educational unit.
OR COMPLETE D.LY KIT £39

DEALER ENQUIRIES WELCOME
As seen on BBC TV “Computer Programme"

*BIG EARS

SPEECH
INPUT

FOR ANY
COMPUTER

'-9‘;. N,
* O&FO, \3,.4"

——

Hugely successiul Speech Recognition System
complele with microphore, software and full instructions £49
BUILT TESTED & GUARANTEED OMLY

PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOM2,
Vic 20, Micron, ZX80/81, PET, TRS80, MZB0K, APPLE II, BEC MICRO

NEW: FAST MACHINE CODE FOR ZX81/SPECTRUM £7.40

ZX81/SPECTRUM

MUSIC SYNTHESISER (STEREO)

+ 16 LINE CONTROL PORT @%\
e
control and monitor facility for Home Security, Robot Control,
Model Railway atc. etc. Works with or without 16K RAM

Play 3-part music, sound effects,
drums etc. Full control of attack, decay
and frequency. Input/Cutput lines provide

Add keyboard 1o make a live performance polyphonic synthesiser!
Full instructions/software included

amazing vaLe atony £19 50 XT)

Extra 23 way connectors at £2.60
£25.50 (BUILT)

THE COMPOSER

Music Programme for above synthesiser.
Enter and play 3 part harmony.
Includes demonstration tunes.

COLOUR MODULATOR
RGB in, PAL/UHF out (not for ZX)

Recommended £7.40

KIT £15
BUILT £20

SPECIAL OFFER
SPEECH OUTPUT CHIP SX-01
Phoneme Speech Processor

I.C. £18

DATA £0.60

Please add VAT al 15% 1o all prices.
Barclay/Access orders accepled by telephone

S.AE. please
\MLLIAM 44 Bediord Gardens,

L]
STUART & bedord duens e . —
EYETEN"E Lod Tel: 01-221 1131 (Sory no callers)

All enguiries
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ZXE1HNIES

from

J.K.GREYE SOFTWARE LTD

PLEASE NOTE

As from March 31st the ZX81
games currently available from
this company will be marketed
solely by two separate companies
as follows:

GAMESTAPE 1
10 games for 1K

GAMESTAPE 2
Starfighter, Artist, Pyramid

GAMESTAPE 3
Catacombs
From:

J.K. Greye Enterprises
16 Park Street, Bath

GAMESTAPE 4
3D Monster Maze

GAMESTAPE 5
3D Defender

GAMESTAPE 6
Full Screen Breakout for 1K

From:
New Generation Software

16 Brendon Close
Oldland Common, Bristol

ANY ENQUIRIES CONCERNING THE
ABOVE GAMES SHOULD BE MADE TO
THE RESPECTIVE COMPANIES.
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VIC 20

LASER ZONE J

RIDRUNNER &4
The No. 1 best gama for the Vic has been impeoved for your COMMODORE 64! Gridrunner
is 8 smash it in the USA. Now eLpanance the Nghining-tast challenge of the gnd on tne B4,
Features 31 sl lovels and excellent sound and graphics. Sore trigger finger frew with gvery

An utterly new, totally original masterpiece of video games design, Lesrn 1o contrgl 2 98me! £8.50 + 50p P&P.

spaceships at once. Feol the raw power 88 yvou lunge for the electro button and blast your

engmies iNto sxpanding clouds of space junk. Feel the humiliation as a carslessly aimed blast

slams into tha side of your last rémaining ship| Requires B or 18K and DEDICATION. £8.00 +
PEP,

ABDUCTOR Jd
A classic new space gamel ZAP the awirling alien hordes befors they ram you — and
abduct your humanosds! Survive the assault for long encugh and you'll gat an axira stage on
LT.JI;' spaceship with coubla firepower! Awesome unexpanded Vic Acton. £6.00 « 50p

GRIDRUNNER J
Finally, true arcade quality on the unexpanded VIC! Shoot! down the segmented DRGIDS
nvading the grd. Beware of the pods and rappars! The awsome speed, soGnd and
graphics gives you the best blas! avadable lor unexpanded Vic. £6.00 + 50p PAP,

AMDES ATTACK (BK) J
Your spacecrall must aftack the descanding allens and frustrate their evil intent Fly yaur
Ramge! fighter over the Andes mouniain range and protect your llamas from kidnap by
nostide UFOS. Features 5§ kinds of UFD, controls mclude up, down, reversa, lire, thrust and
sman bomb. Entirely in machine code. Regures BK expansion and joystick. E8.00 ~ 50p
P&P.

TRAXX M/C (BK + EXPANSION) J
This is VIC 20 cross broed between the now famad Packman’ and the game "Quix’. All in
maching code, fast and fun with joysbck controls, uses Hi-Res colour graphics. BK or larger
expansicn nesded Only £68.00 - 50p PLP complate with nstructions.

THE VERY FIRST COMMODORE 64 GAMES
ATTACK OF THE MUTANT CAMELS J
Planet earth nesds you! Hostle aliens have used genehc enginesring o mutale camels
from normally harmdess beasts imto 90 foot high, neutronium shelded, laser-spiting death
camaisl! Can you fiy your tiny, manoeuvrable fighter over the mountaincus landscaps 1o
weaken and destroy the camels belore they mvade the human stronghold! You must
withstand withering laser fire and alien UF Game action strefches over 10 screen
lengths and fealures superh scrolng, scanner. 12 player aclions and unbalievable
animation' Play this game and you'll never be able 1o visit a zoo again without getting an
fchy trigger finger! Awesome m'c action! £8.50 + SOp P&P.

ROX-64

Anx 1% a challenging gamn invohang the defence of your lunar base from a deadly metaor
shower. Rox-64 includes amazing sprite graphics displays and spacy sound affects, and an
awesome ‘'mathership” display if you win the game. Top 10 scores are tabled along with their
names. This program shows jus! what can De achieved using only Commodorne-84 basic
Study the listmg and learn how o use sprites and sound on this outstanding maching.
£4.95 + 50p PAP.

Please add 50p P&P with all orders
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' Electronics

A full-size, full-travel 43 key keyboard that's simple to add fo your ZX81 and
requires no saldering in the ZX81.

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2”
single key selections making entry far easier.

Powered from ZXB1's own standard power supply - with special adaptor supplied.
Two-colour print for key caps.

Amazing low price for complete build-it-yourself kit, only £21.90 incl. VAT

and carriage Order As LWT72P

Moulded Case £4 95 Order Ae XG17T . &
Built and tested, in case £29.95 Drder As XG22Y
Full details in Maplin Project Book 3. Price 70p Order As XAQ3D

rm““@ﬁ))u"n Electronic Supplies Ltd

P.O. Box 3, Rayleigh, Essex SS6BLR. Tel (0702) 552911

Astail ahops at

159 King S1., Hammersmith, London W6, Tel 01-748 0926

284 London Road, Westwciiff-on-Sea, Essex. Tel (0702) 554000
Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292
[{Shops closed Mondays). All mail to Rayleigh address.

SPECTRUM

GRAPHICS CREATOR (16K)
Mot just another character editos! Allows you 10 define nol only the 21 user dofinable
characters. Also allows you to change the entirg 86 character ASCIl set. Creates BYTES
files ready for you to load 0o your own programs. includes advancec Refiect, Invert, Field
commands otc, Complate with full documeantation. Bin the BIN statement and uso Graphacs
Croator with its 885y on-SCraen cursor oditing. £2.05 + 50p PAP.
BOMBER (16K)
Yes, a full festure version of the popular game "Biitz', suppled for the 16K or 48K Spectrum
For only £2.95 = 50p P&P.
HEADBANGER (48K)
Cotouriul new game starring Chico the haadbanger who you must guide to riches through
&f INCHOARING & ol haavy matal. Gain bonuses lor headbanging but be sure to take &n
aspinn when the pain gots o0 muwch! Baskc + m/c to speed up action. Greal graphics, nice
ammation. Wil even drive William Stuart system's voice synthesiser to produce speech
?’r?gﬂ Can vou atain the arade o; T'och.art I.’iéa Ona’ of will vou be “Barry Mansow Class
"' 7 Stan hasdbanging to-day and find out. £4.95, NEW
SUPERDEFLEX (48K)
Bounce ‘Sid’, the space invader, around (he screen ino the powor pods, weoeping away of
course from the devil who chases vou around the screen. Steer with your Deflex sheakds, but
bewars the mines or ; may be buried alive! Suparb graphics and laniastic sound on the
48K Spectrum only g:ﬁ £4.95 on cassette - S0p PAP.

ATARI 400-800

GRIDRUNNER J

Now play the best selling VIC/CB4 game on your ATARI 400/800. Any memory sire | 16-48K)
Basic carridge not required — 100% machine code autoboot tape. Play this awesomely fast
and addictive game on your Atan. For only £8.50.

TURBOFLEX

Superd ulira-fast and tplally new ball game. Uses ATARUs unigue leatures fo the ful
Incorporates supert colour sound e'fects and uses PlayerMissile graphics. Tables top 10
seores Blong with Scoder s neme. £6.00+50p PLP.

LLAMASOFT
CENTIPEDE (16K) SOFTWARE
the ORIGINAL game from the ORIGINAL author 4"’
This is tha identical program o that baing scid by g f"

othar companies for three times our pnce. The 5;-:

=

Game Hias recened BCSIaiG Teviews in ine compui- == Eﬁi %I‘t e

ing preas. Program has 30 speed levels and ever Tadl ou H easant,

ncienting Contipgde hordes. Tables top 10 adley, Hants

scores and names. Why wait to pay mare? Only HG?’H BGBN.

£1.95 + 50p PAP. Tel: O7336-4478
Trade enquiries
welcome .

A%

FOR JUST £120!

An instructional and entertaining Computer Programming

holiday 1s now available from the YHA — for both child and adult

home computer users

Buring the seven-night holiday you will
learn (or develop your
knowledge of) BASIC,
and write programs for
Sinclair Research's new
48K Spectrum personal

computer. Various
software packages will
also be available for
your use

_ Ao

i

Al in the coupen—=

and Sand i now ’

for full datails
ol YHA Adverturee®

Hohdays /
] J)iﬂﬁli
< «.“S

”~

NAME
ADDRESS

POSTCODE
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Holidays,
_ ¢ Trevelyan Hause,

St Albans, Hers.
Tel: (0727) 55215

Please send me details of
YHA Adventure Holidays 1983.

F& |



Chris Melville
plunges into the
BBC's MOS —
the handy
machine-code
routines
already
inside the .
Micro.

LasT MONTH 1 looked at the machine-level
programming of the BBC using its assembler.
This month I will deal with the useful
machine-code routines already inside the
firmware of the machine — that is, the
Machine Operating System or MOS.

There are several slightly differing operating
systems available, each one an improvement
on the last. To identify your operating system,
type:

*FX0
and then press Return.

Operating systems around at the moment
include the OS5 0.1 — the first issue and the
most common, sadly bug-ridden and lacking
several important features such as the ability
to drive discs, support extra paged ROMs,
receive data on the RS-423 port and several
important input-output routines. The OS 1.0
is a revision of 0.1, and can handie discs,
paged ROMs, RS-423 reception, and has a full
complement of system routines, although
there are still some minor bugs.

There were then various issues with minor
differences untl the OS 2.1 — the one now
being put on ROM. This features all the
features of 1.0 as well as some useful new
graphics routines to be used as starting points
for sophisticated shape-filling algorithms.
These will be incorporated into Issue 2 Basic
as an extra set of Plot commands.

When referring to the MOS, 1 will be
referring to OS 0.1 since this is compatible
with the rest in most respects. [ will point out
any differences as I go.

The operating system of the BBC computer
is a set of routines which control the input-
output and housekeeping functions of the
micro. These include VDU drivers for
printing, plotting — that is, everything that
can be performed by the VDU function in
Basic; sound-chip management — the routines
that control the operation of the sound chip as
specified in Basic Sound and Envelope
stalements; cassette filing system operations;
and keyboard handling. The routines form a
central core around which the high-level
language interpreter operates, as shown in
fgure 1.

Since the MOS routines are powerful tools
for the assembly language programmer as well
as the machine’s own interpreter, Acorn was
careful that they were made as accessible as
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possible. There are several entry points to the
MOS. Since the MOS is so big — around 16K
— and contains so many routines, it was
necessary to provide a modified method of
calling these routines, rather than the straight-
forward listing of a suitable calling address for
each routine.

The MOS is divided into 13 sections, each
performing a particular task or collection of
tasks, each of which has an address to which
an assembly language, JSR or Basic Call,USR
can refer.

Where there are several tasks 1o a section, it
is necessary to specify which one is being
called by placing an identification number in
the accumulator just before executing the call.
Figure 2 is a comprehensive summary of the
OS features.

The sections that comprise the MOS are
shown in the left-hand column of figure 2. We
will take them one by one.

Oswrch — OS WRite CHaracter in
accumulator: also known as the “VDU
driver’, this section is responsible for the
input-output to the VDU — which includes
the 32 ASCII control characters as well as the
printable character set.

The Basic statement VDU ab.c,. . . is
equivalent to:

A% =a : CALL OSWRCH : A% =b : CALL

OSWRCH
or
LDA# a : JSR OSWRCH : LDA# a3 : JSR

OSWRCH
in Basic and assembler respectively.

This is obviously a very powerful routine
because it means that all Basic screen
commands can be written as a series of VDU
commands and therefore all can be easily
performed ar assembly-language level.

Suppose, for example, we wished to do the
following sequence of operations in assembly
language:

1. Select mode 2 — mode 2 in Basic is
equivalent to VDU 22,2
2. Set graphics foreground colour red — GCOL
0,1 which is equivalent 1o VDU 18,0,1.
3. Draw a line between (100,100) and {300,200),
The latter is done by
MOVE 100,100 : DRAW 300,200

DIG NI
_OPRR,

SYalE

or VDU 26.4,100;100;25,5,300;200;
which is again the same as

VDU 25,4,100,0,100,0.25,5,44,1,200,0
The operations can be written as one long
VDU statement:
VDU 22 2,18,0,1,25,4,200,0,100,0,25,5,44,1,200,0
Which is easily written in assembly language:
LDA# 22 : JSR OSWRCH : LDA €18 : JSR
OSWRCH : LDA#0. . . etc
Or, to make it more tidy and less bulky:
FOR x%=1TO 17
READ a%
[: LDA#a% : JSR OSWRCH :|
NEXT x%
DATA 22,2,18,0,1,25,4,200,0,100,0,25,5,44,
1,200.0
Outputting prompts or messages from a
machine-code program can be a tedious
business on a bit-mapped machine like the
BBC, bur again the Oswrch routine helps
make light work of this. The following
procedure can be used in an assembly-
language program to generate the code to
output a message, which is passed to the
procedure as a string paraméter:
DEF PROCMESSAGE(xS)

LOCAL i%

FOR i% =1 TO LEN (x%)

[: LDA# ASC{MID%{x%,i%,1}) : JSR

OSWRCH :|

MNEXT i%

ENDPROC
Of course, before you can call Procmessage
you must leave the assembler and then re-enter
it after the call. The procedure generates five
bytes of code for every character in the
message, so ensure you have reserved enough
memory.

Oswrch, and all the other Osnames, is not a
defined constant. You should set it at the
beginning of a program and use it to aid
readability. The actual value it has varies from
one MOS issue to the next but vou can set it so
that it does not matter which MOS you have.
This is done by:

OSWRCH = |&20E AND &FFFF
The reason for this obscure-looking command
will become clear later.

Osbyte — OS routines that use the
processor's registers to pass byte-size
parameters. We have s¢en how the entire
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range of VDU commands can be performed by
a call vo Oswrch but these do not constitute the
entire range of screen-handling facilities
provided by Basic, such as altering the flash-
rates of colours and seeing what character lies
at the position of the text cursor. These are all
performed in Basic by the *FX command,
which also controls many other machine
functions not connected with the screen — see
page 418 of the manual. The Osbyte routines
provide the entire range of *FX commands in
the same way as Oswrch did the VDUs,
though this time there are many differing
routines and we choose which one we want by
placing an identification number in the
accumulator prior to the call. In common with
the VDU statement, the *FX statement may
have more than one parameter, for example:
*FX 12,50
sets the keyboard auto-repeat to half a second.
However, there are never more than three
parameters so the entire statement can be
performed in one go by passing the paramerers
in the A, X and Y registers of the 6502A. This
avoids the need for repeated calling, necessary
in the Oswrch section. For the call
*FXab.c

a is the call number and is passed in the
accumulator; b is the first parameter, present

on the most calls, and is passed in the
processor’s X register; ¢ is the second
parameter, only present on a few calls, and is
passed in the Y register. So the

*FX 12,50
call would be done as follows:

LDA# 12 : LDX# 50 : JSR OSBYTE
Osbyte having been previously defined. In
some cases success/failure indicators or results
are returned in the register. You should
consult the manual to see further. The value of
Osbyte is set by

Osbyte =1 6204 AND &FFFF
Dsword — OS routines whose parameters are
taken from specified words or memory. So far
we can perform a large range of useful
functions using Oswrch, where each call
provides one parameter in the accumulator,
and Osbyte, where each call gives up to three
parameters in the processor’'s only three
registers. There are a few more important
fearures we would need regularly that need a
lot more specified parameters than either
Oswrch or Osbyte. For example it is vital that
the OS provides sound-generating routines
otherwise we would be left to manipulate the
sound chip’s registers ourselves if we required
sound to be produced from a machine-code
program. However the Basic’s Sound and
Envelope statements need a lot of parameters
— far to0 many to be passed in the AX,Y
registers of the processor. The technique used
to make these Osword calls is to use the A
register as before — that is, to identify the
function required — see figure 2 — and to pass

the Address of a block of locations in RAM -

where we have previously stored the
parameters in a predefined order in the X
register — low byte — and Y register — high
byte. A good example of this process is sound
generation.

Oswrch, Osbyte and Osword are by far the
most useful MOS sections to the assembly
language programmer but for completeness I
will briefly describe the other MOS parts.

Osrdch — this MOS section deals with
inputting characters from the keyboard. This
is not really as useful as it sounds since most
purposes will require that typing ahead has no
effect and so an Osbyte call of 129 would be a
better method. Contrast this to the two forms
of Inkey statements — a negative argument

tests whether a key is held at that instant.
OSRDCH = 18210 AND &FFFF

Figure 1. The user relates to the operating system wa the Basic interpreter. The high-level
language relates to the operating system via machine code, but using pre-written 08 routines.

. MACHINE
. HARDWARE :

is the prefered definition of the address.
Osfind, Osgbpb, Osbput, Osbget,
Osargs, Osfile — these are all calls to deal
with the setting up of a data file on the current
filing system, and then performing transfers to
and from it.
Osnewl — this simply causes a new line 1o
be started on the screen
OSMEWL = BFFE7
Osasci — equivalent to Oswrch except that
a line feed is issued if, on calling, the
accumulator contains &0D,
OSASCI=&FFE3

Oscli — This provides another way of
calling MOS routines. If; on calling Oscli, the
6502A’s X and Y registers point to the start of
a command line in memory. Suppose we had

TV 0,255
stored in succesive bytes from location &2345
then we would put &45 into X and &23 into
Y. Then the command line interpreter will
interpret and execute the command.
OSCLI = &208 AND &FFFF

That concludes the machine-operating system
sections. At this point 1t would be wise 1o
point out that there is a price to be paid for all
the power and flexibility of the routines
provided by the MOS and it is speed. A little
time must be taken for the MOS to examine
yvour call and cause execution of the correct
routine inside of the section you have called to.
However, this may not be such a disadvantage
since the chances are that, should you have
written your own routine to do the job, it
would not be as efficiently coded as those
inside the MOS and would thus be slower
anyway.

Up unrtil now we have assumed that when
we execute a call such as JSR Oswrch — with
Oswrch defined as &FFEE — the program
flow goes directly 1o &FFEE and the routine
starts there. This raises an immediate
problem; when a second processor is fitted the
whole memory-map of the machine changes
and it can no longer be guaranteed that the
routine actually begins at &FFEE in the
second processor.

Similarly, if you were to update your OS 10
the latest version, it would be highly unlikely
that that particular routine was still held at the
same starting address. In both cases, any calls
such as the above would fail and therefore the
program would fail also, unless it was
modified suitably. These problems are neatly
avoided by introducing indirection into the
call mechanism. In simple terms, the real
sequence of events when we call a MOS
routine is: first, we make our call, as before, 10
an address in the range &FF00 to &FFFF.
Second, the operating system then looks at two
consecutive bytes in RAM and from them
obtains a 16-bit address previously put there
by the bootstrap on power-up or Break. This
address may change from machine to machine
depending on the MOSs and whether or not
second processors are fitted, but it always
points to the start in memory of the code that
performs the routine we originally wanted.
This 16-bit RAM-held address is called the
Vector for that particular call. Third, the
routine can now be performed by jumping to
the address given by the vector.

Although all of the vectors are originally set
at power-up, since they are held in RAM there

feontinued on next page)
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feontinued from previous page!
is nothing to stop us changing them so that
they point to our own routines in RAM. We
could then write routines which completely
replace those in the MOS. .

I will now demonstrate writing a routine
which performs a small operation before
branching to the address that was the original
vector. This program will cause the BBC 10
beep every time a key is pressed on the
keyboard. First of all we have 1o be able 1o
produce a Beep in machine code, which is
achieved using a call to the Osword routine for
sound generation. The stages for this are firsy,
set up a parameter block — this can be done in
Basic at the start:

10 DIM PARAM% 7
AND &FFFF
20 FOR i%=1TO 8
30 READ p% : ? (PARAM%: +i%-1)1=P%
40 NEXT
50 DATA &11,0,&6F6,&6FF.&14,0,2,0
See page 461 of the manual to see how a sound
parameter block should be arranged. The Data
statement gives rise to the parameters
equivalent to those in the Sound statement:
SOUND £&11,-10,20,2
Assemble the code to call up the sound routine
in Osword:
70 DIM P9% 30
BO |
90 .beep PHA:TXA:PHA:TYA:PHA
100 LDA# 7
110 LDX # PARAM%: MOD 256
120 LDY # PARAM% DIV 256
130 JSR OSWORD
140 PLA:TAY:PLA:TAX:PLA
150 RTS
160 |
Fun this program and then do Call Beep and
vou should hear a short tone. Lines 90 and 140
Save and Restore the AJX,Y registers, since
this will be necessary in the full program.

We must now decide how to arrange things
s0 that the subroutine Beep gers called every
time a key is pressed. When a key is pressed,
three things happen, one, an interrupt tells the
processor that this has occurred; two, the
MOS uses its Osrdch routine to take this
character from the keyboard; three, the
character is possibly echoed to the screen and
further action may be taken.

Since two and three involve Operating
System calls, we could intercept them by
changing the vector of which one we choose s0
that it points to Beep. It turns out that it is
best to choose number two. Three further
modifications are required to complete the
program. Save the value of the Osrdch vector
50 that the proper Osrdch routine can still be
called at the end of the beep routine.

60 v% =! (&210) AND &FFFF
Now call the real Osrdch routine afier our
Beep routine so that the proper things still
happen when we press a character.

145 JSR v%

The Basic program should change the Osrdch
vector to point to Beep, but only after its old
value has been saved.
170 ?(&6210) = BEEP MOD 256 :M&211) =BEEP
DIV 256
The program can now be run and deleted; the
key-beep will remain. Although not very
practical in itself, this is a good illustration of
the way in which it 1s possible to use a little
ingenuity to attain a desired effect.

: OSWORD=! (&20C)
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Mos -

saction Address
OSGBPB &FFD1 .,
OSFIND 8FFCE
OSBGET &FFD7
OSBPUT GFFD4
OSARGS BFFDA
OSFILE BFFDD
OSRDCH E&FFED
OSWRCH &FFEE
QOSASCI &8FFE3
OSNEWL &FFEE
OSWORD &FFF1
OSBYTE EFFF4
QSsCLI EBFFF7

Vector Function

21A Load/ Save Memory
821C  Opening files
&216 Reads Byte
B218  Writes Bytes
85214  Attributes —
8212 R/W Files
£§210 Reads from Input
Stream (IS)
SG20E Writes o IS
none  Writes to IS
none  Writes to IS
520C  Miscellaneous
520A Effects
5208 Interpreting

command line

Routines inside

Open for read (&40), Open for Write
&80} Close (0), Open for Read and
Write (&c0)

Contents of accumulator decide
what to Read/Write

Causes output of character or
contral code whose ASCIl code is in
accumulator

As above, but new line if
accumulator = 80D

Outputs line feed, carriage return
only

Reads line from input stream 1o
RAM (0}

Reads internal clock (1]

Writes internal clock (2}

Reads interval timer (3)

Writes interval timer (4)

Reads a byte across the Tube (5)
Writes a byte 1o processors memory
across Tube (6}

Performs sound (7)

Envelope definition (8)

Reads a pixel colour at specified
position (9)

Reads dot pattern an non-control
character (A)

Returns palette/ logical colour
relationship (B}

The following are in numerical order
of accumulator contents.

Prints MOS report

Choose input stream

Choose output stream

Enable or disable cursor edit keys (4]
Parallel or serial printer select
Define printer, ignore character

Set sarial port receive rate (7)

Set serial port transmit rate

Select flash speed of foreground
calour (9)
e - T [ 1 T I SR T
Miscellaneous enables

B R o 17, 4| |- -

Empty buffers

Select ADC channel number (16}
Starts analogue-to-digital conversion
Clear soft keys

Pause until fields are synchronised
Explode user-definable key memory
Empty chosen buffer

Cancel escape condition (124)

Set escape condition

Acknowledge presence of escape
condition {126}

Select basa number for soft-key
codes

e e e TV T e e |
b T v ™ £ £ 2] [ o PR R Lo

Srssaccmrie e cehiftfcontroli o i
Perform escape

enable/disable escape key

......... interrupt request for

user 6522

Figure 2: Summary of facilities offered by operating systems 1.0 and above. The call numbers
for the routines inside are shown in brackets.




SIR Computers Ltd
CARDIFF

Agents for Acorn, BBC and TORCH

Computers
BBC Microcomputers

Model 1A with 32K RAM and VIA. . ... .orrrrrrrrrrrnrmnnns £339.00
Model 1 A with 32K RAM, VIA and Joystick port £354.00
R | R L SR - AR £399.00
Model B with disc IntarfBoe . ,..v.ovvririnsiirsiiracinnerosionss £509.00
Singbe 100K disc drive. .. ... oo ieiviiiianonnin The i £249 00
o e e T ST . IR T £389.00
The disc manual and utilities disc are both included.
Dise interface for tha BBC Micro (kit) .. ... ........o.oaiat.. £95.00

(fitted) . . £110.00
Upgrade of BBC Model At B ........ £90.00

Please telephone for up to date lniormatmn on Presml Teletaxt,
speech synthesis, second processors, etc.

TORCH Cnmputars
Z-B0 Disc Pack for the BBC Microcomputer. ........ e £895.00

This unit connacts to the BBC Mlcm in the same way as a
normal disc drive, but as well as offering a dual 2 x 400K disc
drive for use under BBC BASIC or other languages it provides the
option of using the wide range of CP/M software available for
business and data processing applications. The firmware supplied
with the machine allows switching between BASIC and CPN, a
powerful operating system developed from CP/M 2.2,

In addition to the disc pack a second processor is supplied. This
is a Z-B0A with its own 46K RAM card, communicating with the
6502A in the BBC computer through the ‘Tube'. Typically the
speed of execution of programs under the twin-processor system
is increased by up to 50% compared with a conventional single-
processor computer,

A third processor, the 16 bit 68000, will shortly be available.
RO HHERAN. o s i o S e e e e B E2,795.00

{Ex. VAT)
* This an extension of the BBC microcomputer/Torch disc pack
system, available in a single unit. The computer contains a BBC
based peripheral processor connected to the main Z-80 computer,
a dual 2 = 400K disc drive as described above, a high resoclution
{80 character! colour monitor and & complete British Telecom
approved 1200 baud modem. It is the only microcomputer which
has been granted permission for direct connection to the Public
gwnched Telephone Network both in the U.K. and the United

tates.

The TORCH can communicate either directly with another
TORCH or with virtually any other type of computer via Prestel.
Using the Gateway facility of Prestel it is possible for the TORCH
to access wvast amounts of information stored by private
organisations on public database systems. The Mailbox facility of
Prestell also allows the use of electronic mall.

TORCH CH240/10 As above but with a 10 MB hard disc drive.
TORCH CH240/21 As above but with a 21 MB hard disc drive.

Penpherals
Seikosha GP 100A printer .., .. fritnli ot : F228.00
Epson MX BOF/Ttype3printer. . .. . ... . ... .. .. £389.00
NECPCBO printer ................ £389.00
Microvitec 14" RGB MoNitOr. .. ... .ooieiieensvnsasansnnsns £299.00
| Pk e LT R e R e L £280.00
Sanvo 1 RGE MONION - o e e £260.00
High resolution 12 black/greenmonitor .. ... ................. £85.00

Software
We currently hold in stock programs from the following suppliers:

Acornsoft Level 8 Software
A B F Software Muolimern
Bug Byte MP Software
Computer Concepts Program Power
Digital Fantasia Salamander Software
Golem Software for All

IJK Software Superior Software

Unfortunately we are unable to supply software by mail except as -

part of a larger order,
Defivery by Interlink of any of the aboveitems ................. £10.00
Unless otherwise stated all prices include VAT,

SIR Computers Ltd.
91 Whitchurch Road, Cardiff
Telephone (0222) 21341

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 29 mazes in
search of treasure and grab as much as you can. This game can be
played with or without moving obstacles; with one player, two
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 ZXB1 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-sScreen scoring.

SNACKMAN (SPECTRUM) All the features of X-MEN plus 18
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 ZX81) You control a growing wall and try to surround
your opponent (computer or human) before he surrounds you. 12
variations.

£4.95 PER GAME ON CASSETTE

Avaidabile from:-

BUFFER MICRO, LONDON
PHILLIP COPLEY. OSBETT
GAMER. BRIGHTON
GEORGES. BRISTOL {no stamp required)
MICROWARE, LEICESTER CAMBRIDGE
SCREENSCENE, CHELTENHAM CB3ITBR

By Mail Order
Cheque/P.0. To:
AMBA SOFTWARE
FREEPOST

SINCLAIR AND e D iae st Eooe:
ORIC COMPUTERS  !igh rosolution raphics 2. Printe
5- UK101 AND
SUPERBOARD

UK prices are shown first. The bracketed prices
are axport prices which incluede insured sir-mail
pastage to all the countries of Europe including
Morway, Sweden, Finland and Denmark. For
OvErseas customers outside Europe an extra £5
postoge per item s char s

Orie 1 48K computer £147 (£1581.

zrB1 £43.43 (£52). zx printer £52.13 (E61). zx
spectrum £108.70 (E129]. zx spectrum 48K
E162 {(E172). 32K memaory upgrade for 16K
spectrum (lssue 2 only) £44 ([45). zx
microdrive n/a (n/al. zx rs232 nfa (n/fal. 5
printer rolls £10.43 (£16). zx81 ram packs: —

16K £26.04 (£28], 32K £39 (£41). 56K £49 (1£61).

DRAGON 32 £173

COMMODORE
COMPUTERS

Commaodors 84 £299. Vic 20 £130. Kit to
allow the use of an ordinary mono cassetio
racorder with the Vic 20 and the Commodone
64 06, Commodora cassotte recorder for
thesa compaters £38 50, Super expander
high resolution carridge £27.95. We stock
MO ACCOSS0ras.

BBC
MICROCOMPUTERS
A Model £260. B Model £3437.

GENIE

COMPUTERS

New colour Genie £179, cassette recordes
£25, 16K ram card £33. Light pen £15.
Accessories for Genie 1 and Gende 2; —

SWANLEY ELECTRONICS

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ,
Tel Swanley (0322) 648571

Postage £1 on Sinclair products (UK], £3.50 on other computers, £4.50 on printers and 50p
on other orders. Ploase add VAT to all prices.

32 = 48 display expansion kits UK 101 3,
Series 1 Superboard 14, 32K memaory
expansion board £60. Cegmon £22.50. Word
processor prog £10. Centronics interface kit
E10. Cased disc drives with DOS single £275,
double £415. Stand alons Hloppy disc
controlier £B5

ORIC-1 48K
COMPUTER £147.78

PRINTERS w

Low cost daisy wheels: — Smith-Corona TP
£418. Brother HR1 £520. Olivetti Praxis 30
Bytawriter: — the latest miracle, a combaned
daisy wheel printer and electric typewriter lor
oniy £418. Epson MXBOFT3 £324. Epson
MI00/3 £425, Oki Microline B0 €199, Okl
Microline 824 £343. Oki Microline B3A £467.
Oki Microfing B4 £684. Oki Microling 92 £437,
Ol Microkne 93 £599,

5V POWER KITS

Fully stabilized 5V computer and TTL powar
kits. 1.54 £7.83, 34 £12.17. 6A £20.87.

SHARP
COMPUTERS

We can supply Epson MXBD and MX100
printers to ren dinect from the MZBOK [ifo
box not needed) for £48 plus printer prica.
Wa also spocislize in interfacing printers o
the MZB0K, MZBOA and MZBDB both with
and without the ifo box,

Official credit and overseas orders welcoma.
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VBI AND DLI ROUTIMNES

[=1538 TO 1613:READ A:POME [,ArMEXT I:POKE 204, 4:POKE 207, 8:A=USH(1534)

LOA, 160,10, 162,86, 169, 7, 76,92, 20, 173, 199, 2,205, 200, 2, 240, 16, 198, 207 , 208, 25, 169,5, 133,204
173,200,2, 141, 199,2, 208, 13, 198, 205, 200, 9, 169, 10, 133, 207, 145,208, 141,199, 2, 169,0, 133, 209,
A 72,138,72, 166,209, 187, 75,6, 141, 10, 712, 141, 24, 208, 232, 134, 209, 104, 170, 104, 64, 155, 152, 24
CHANGE CHARACTER SET

P ]

STRINGS HOLDING PRINT POS.

100 DIN CH(7), 08070, YU7) , XS0 07) ,YSR(T) , E7807) Y787, X6817) , YA8(T) , X148 (7) , Y148 (7) , X108(7), Y108
i

105 DIM X10847),YI0807)  X98(7) , ¥Y98(7) ,BN(T) ,BYI(7)

110 FOR Twl TO 7:X58(1)=CHRS (B+1): YSS(I) =CHRS (B+1) 1 XT8 (1) =CHRS (8+1 1 1 Y78 { [ 1 =CHRS (F) 1 168 (1) =CHRS (8
+1)

115 YE (1 =CHRS (10=T) s X141 =CHRE(F) : Y148 L 1) =CHRS (1013 : X104 (1) =CHRS (1O-T) s YLOS L[ ) =CHAS (10-1)
120 X11%(T)=CHRS (10=1)a Y118 (1) =CHRS () s XTR LT ) =CHR# (10-1 ) : YO ( [ ) =CHRS (R+1 )

129 REM CHODBE TNFUT DEVICE

130 BRAPHICS 10:POKE 755, START/254:NEXT 1:POSITION &,3:7 BM; “choose™:POSITION 4,5:7 84;°1 paddle

388343
38838

£8
NP

3338328838485
EEEE

131 REM *paddle” & * joystick’ IN INVERSE CHAR.

135 POSITION 8,617 Bé4;"or":POSITION 4,7:7 84;°2 joystick®:0PEN 81,4,0,"K"
140 GET #1,A:1F ACAT DR AYS0 THEN 140

150 POSITION 9,9:7 84;0HRS (A} : INDEV=A—48

199 REM PROGRAM INITIALTIZATION

200 DIH F{7),5T8 (100 , BPS (4) 1 BPS="burp™: HAXMAT Toé 1 HAXBUB=S0
210 RESTORE 220:FOR I=1 TO 10:READ AzSTS(I)=CHRS(AIIMNEXT 1
220 DATA 7,5,6,0,1,3,2,0,0,4

280 POKE 208, 37:5=1:REM 208 IS BUG COLOR

INITIAL DIFFICULTY SELECTION

BRAPHICS 1:POKE 708,229:POKE 712, 155:605UB 700:GOSUB 400

-

I=1 TO 7iF (I}=0:NEXT [:SCORE=0: NMUIMBUG=0: BOMUS=50
BRAPHICS 1:POME 754, START/254: GOSUB 700: X8=X5%: Yé=YS$:POKE 708,220 POEE 709, 54:FUKE 710,227
T12,155
DéLi
BOEUE 200 POGITION B, 5: 50508 05
308 REM MAIN LDDP
30% IF INDEV=Z THEN GOSUB 300:50T0 320
10 S=INT{ (PADDLE (00 -435) /20%: IF S>7 THEN S=7
12 IF B<1 THEN S=1
14 S=8-5
320 POSITION B,5:50SUB F00+45
375 IF ITHDEV=F AND STRIG(0)=0 THEN GOGUE 1000
IF ITNDEV=]1 AND FTRIG{0)=0 THEN GOSBUB 1000
I=0: IF WAIT>] THEN WAIT=WAIT-1:60TO 350
HAIT=MAXWALIT
IsI+1zIF I=@ THEN 350
IF Fill=0 THEN J41
IF Fil)=2 THEN 34T

RESTORE B00+1:READ DX, DY, BX,BY:POSITION Bi,B5v:? 86 CHRS (1291 F (1) =2 BX (T =DXa By (1) sBV:60TO 3

EELE
g
:
5
;

28
g

G Gl A

RESTORE BOO+I:READ DX,DY:POSITION BX(1),BY(I}:7 &;" ":BX(I1=BXC(I)+DX:BY (1) =BY{1}+DY
POSITION BECL)BYC(I):7? 4;CHR$CIZF) e IF BXCI) XS AND BXCIICIS AND BYCI) DS AND BY(I)<11 THEN 37

BOTD 341

IF BUG>1 THEN BUG=BLG-1:BOTO 240

PUG=MAKBUG: IF NUMBUG=7 THEN 340

I=INT(RND (0) 87)+1: IF F(I)30 THEN 354

F (1) =1 5 MUMBUG=NUMELUG+ |

GOTO 309

REM BUG GOT TO FRODG

POSITION B,5:7 86;°. ."sFOR I=1 TO &:POKE 708,38:SO0UND 0,100, 12, 10:FOR J=1 TO SO1MEXT J
POKE 700, 34:S0UND 0, 150, 12, 10:FOR J=1 TO 10:MEXT J:MEXT 1:SOUND 0,0,0,0

GOSUD 400:60TO 290

REM PROMPT FOR NEW GAME

POSITION 4,13:7 86; PREST start=:POSITION &, 18:7 84;°TO PLAY=:REM USE IN INVERSE CHAR. IN TH
™0 LINES

POSITION &,16:7 B6;"PRESS select™:POSITION I,17:7 #6;°FOR DIFFICULTY"

POKE 53279, B:K=PEEK (332791 : IF K=6 THEN 420

IF K=S THEN HATHATT=HATHATT-1: HAXBUG=HAXBUG-S: IF HAXBUG<S THEN HAXBUG=30:HAXWALIT=4&
POKE 456, 0:POKE 657,3:7 7-HAXNALT

FOR D=1 TO 100:MEXT 1

GOTO 402

POSITION S, 14:7 84;" =:POSITION 3,17:7 84;° -

IF SCORE YMAXSCORE THEN MAXSCORE=SCORE

RETURN

REM JOYSTICK SUBROUTINE

S0=5TICK(0): IF 50=15 OR S0=13 THEN RETURN

R R R R PR RIS R T S R Y

510 S=ASC (ST I50-4) ) sRETURN

599 REM DURP SUBROUTINE

&00 POKE 77,0:X=11Y=0:FOR K=1 TO &:X=X+1:¥=Y+1:POSITION X,¥:? 8&;BP8 (K, K1 1MEXT K
420 FOR K=250 TO 150 STEP -3:SOUND O,K,2, 10:NEXT K

630 X=l:Y=0:FOR K=1 TO #:X=X+1:¥=Y+1;POSITION X,Y:7? 863" “:NEXT KiRETURM
&7F REM CHANGE DISPLAY LIST

700 A=PEEK (560) +2568PEEK (5611 1 POKE A+3, 178: POKE A+15, 134:POKE A+24, 134
710 IF PEEK(AI<366 THEN A=a+1:GOTO 710

720 POKE f,711POKE A+3,7:POKE A+4,55:POKE A+5,PEEK(A+7) 1POKE Ads, PEEK (A+8)
722 POKE 512, 541POKE 513, 5:POKE 54284,192

7I0 POKE &5&,0:POKE 657,%:7 7-MAXMAIT:POKE &54,0:PORE 457, 15:7 WAXSCORE
740 POSITION 2,19:7 #6;"dif score high®:RETURN

800 REM X-Y INCREFENTS & STARTING POS.

801 DATA 1,-1,0,18

802 DATA 1,0,0,9

BO3 DATA 1,1,0,0

B04 DATA 0,1,9,0

B80S DATA -1,1,18,0

B0& DATA -1,0,18,9

AO7 DATA —1,-1, 18,18

200 REM PRINT EYES DN FROG

3

Ie=ET8: YE=Y78: 7T 8465 ") ) ":RETURM
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Gulp down those bugs as
you drift lazily on your lily-
pad with Stan Ockers’
game for the Atari.

You pLAY the part of an extremely hungry
road. Your object is to cat all bugs before they
reach you by pointing the toad’s beady eyes at
the incoming bug. You will find that your
tongue snakes out and slurps up the bugs when
you press the Fire button. Points are scored
depending on the difficulty level. However, if
the bug hits you, vou die. The level of
difficulty can be set at the start of the game.
Either a jovstick or paddle controller can be
used.

The bugs are made to blink on and off by a
Vertical Blank Interrupt — VBI — routine that
changes the bugs’ colour to background colour
and back. The VBI routine also has an
important function in connection with another
routine, the Display List Interrupt routine.

The display list is modified, lines 700-720, to
change the text area to two mode 2 lines and
also to ser display list interrupts at three points
down the vertical height of the screen. When
these interrupts occur the DLI routine changes
the background colour depending on a counter
which counts the DLIs. During the vertical
blank period this counter is reset to zero, ready
for the next screen. This technique gives
separate colours to the sky, water and score
arcas.

The character set has been altered enabling
the toad to be printed in graphics mode 1. This




(E=:]

gives a choice of upper case and punctuation or
lower case and graphics symbaols, It is best to
pick the former and change the punctuation
starting with that above the numerals on the
kevboard, leave the quotation mark alone. The
set must first be moved from ROM 1o RAM
and I use a machine-code routine stored in 243
to do this — line 3000.

To move the tongue around, keep track of

the print positions. 1 put these locations in
strings; a set of Xs and Ys for each direction —
lines 100-120. The positions are recovered
from the strings by using the ASC function —
lines 1002 and 1004.

Arari Basic can restore data values to the
beginning of a certain line. This function is
used in picking up the starting position and
increments of the bugs 346 to start or line
347 1o continue — flags — F(I)
the condition of the bugs; 0 means the bug is
active, 1 it is in motion and 2 means that it
collided with something.

Wait and Bug are counters that skip over the
start-a-bug and move-bug sections. When the
counters reach zero, a new bug is started or all
the bugs are moved and the counters are set to
Max Wait, Max Bug respectively, The larger
these maximums, the slower things go and the
difficulty level is increased by reducing Max
Wair and Max Bug.

keep track of

@
).

(A

() 9 (U (% (N2 (0 @ N g )
JGIVICIGIBl-cllcle @

1000
1001
1002
1004
1005
1030
1012
1020
1022
1049
1050
10460
1070
1072
1080
10570
1959
2000

2020
2999
3000
3010
020
00
ITIAL
3040
G0
3100
3110

3120

3130
J180

P02 Xe=X118:YE=Y118:7 #5770 (“1RETURN
FOT X8=X10%:¥e=YI10%:7 8565 "8 8":RETURN
FO4 IB=X148:1YE=Y148:7 846378 $T1RETURN
FO05 Xe=NA%1Ye=Ya%: 7 Bbj "L L":RETURN

FOb IE=XTR:YS=Y78:7 Bb; "k &":RETURN

FOT Ae=NS81 YE=YSE 7
T99 REM TONGUE ROUTINE

B6;=" " "1RETURN

I=0

I=1+1:1F I=8 THEM 1010

FOSITION ASCOX®LI}) ASCOYS(IN) cGET 86, AzCH(I, 1) =CHRE (A)

POSITION ASCIXS(I)F,ASCIYE(II):? S6;CHRS (130 50UND O, 7-1,8,8:1F A=129 THEN GOTO 1050
BOTO 1001

I=I-1:1F I=0 THEM 1020

POSITION ASCOXS(I)) ASCIYE(I}):T B4 CH4T, 1) :50UND O,7-1,8,8:60T0 1010

IF BURP=]1 THEN GOSUB &00:BURP=0

SOUND 0, 0, O, 0 RETURM

REM GOT A BUG

F {5)=0

SCORE=SCORE+1 08 (7-HAXWATIT) 1 POKE ASL, M PIME 457,8:7 SCORE;* ":N.I'BM.T.Ed

IF SCOREYBONLIS THEN HAXEALT=MALKALT-1:NAXBUG=MHATBUG-5: BONUS=B0MUS+1 008 (7-MAXWALIT) : BURP=1
IF HAXBUG<S THEN MAXBUG=S5:HAXWAIT=1

POKE &5&6,0:POKE &57,3:7 7-MAKHALT

C#il,I)=" ":I=l+1:60T0 1010

REM PRINT FROG SUBROUTINE

POSITION &,6:7 8b;"+8= —+8":POSITION &,7:7 6 "+8——8"IPOSITION &,817 Bb)"+—12"
POSITION &,%:7 8&4;"—32 +——=:POSITION 5,10:7 B&;"+—+—2-1"

FOSITION 3,11:7 #4;"-———————":RETURN :REM INVERSE CHAR. IN THIS LINE

REM CHAMGE CHAR. SET SUBR.

DI FI$032):RESTORE 3010:FOR I=1 TO 32:READ A:ZI8(I)=CHRS[A):NEXT 1

DATA 108, 104, 133, 204, 104, 133, 203, 104, 133, 206, 104, 133, 205, 162, 4, 160,0

DATA 177,203, 145, 205, 136, 208, 249, 230, 204, 230, 206, 202, 208, 240, 96

POKE 1%,P‘EE.KH%I' ~S1BRAPHICE 0:START= (PEEK (104) +1) 12561POKE 7546, START /2561 POME T32,1:7 ~IN
I1Z1KG .

A= Lﬁl'-tlnm{“ﬂ,:‘.?m,ﬂTMTnHESTﬂE 100 FOR [=START+8 TO START+119:READ A:POME I,A:MEXT I
RETURN

DATA 0,34,05,42,54,083,34,0,0,102, 102, 102,0,0,0,0, 233,241,241 ,241, 129, 129, 233, 755

DATA 253, 189, 187, 187, 127, 129, 255, 255, 255, 143, 143, 143, 129, 129, 255, 205, 293, 129, 143, 143, 143,12

9, 255, 255

DATA 255, 179,129, 143, |43, 143,255, 205, 005, 129,241, 241, 241, 129, 295, 755, 755, 129, 129,241, 241, 24

1,255, 255

DATA 240, 240, 240, 240, 280, 240, 240, 240, 15,15, 15,15, 15,15, 15,15,0,0,0,0,0,24, 24,48
DATA 235, 250, 235, 255, 255, 235, 755, 233, 255, 1435, 145, 255, 145, 143, 255, 755
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SOFTWARE A+ F
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PAINTER — BBC SPECTRUM, ATOM

Completely machine coded Arcade

game. 6 levels. 16 different screens.
4 Runs in colour on the Atom without

F.P. BBC cassette £8. Disk £11.50.

Atom cassette £6.90.

Spectrum cassette £5.75.

FROGGER — BBC & SPECTRUM

More arcade action for the BBC (as
photo) and Spectrum. Get your frog
across the road, use the logs to navigate
the river and get home. Beware the
crocodile and snake, collecting the lady
frog gains valuable bonus points. Beat
the time limit or die. W
BBC Cass. £8.00 Disc £11.50.
Spectrum cassette £5.75.

BCcoRE
I iy ‘

TR

Bizk. IXIXB DIre=z §

EE§EF

TONIS WOLY NOOWVYQ

O M xZ8 Bhots

PLANES — BBC 32K

Spectacularly fast arcade style game.
Options for different speed of game-
even the slowest is fast! Many different

SEEETD B

L SRR

-

Jm
e
[~ - — -]

TN

screens and bonus scores. Graphics are
really superb.
Cassette £8.00 Disc £11.50.

ORIC
Two adventure games for the ORIC available NOW,
Death Satellite and Zodiac. Both will run on the

SPECTRUM

Crazy Balloons — an excellent game for the
16K machine at £5.75.

CLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR SIRIUS SPECTRUA

1
&

16K machine. Cassettes at £6.90 per game.

DRAGON

Deadwood monopolies a western town — 1-4 Players,
set your own time limit. Cassette £6.90,

Buccaneers — a piratical game again for

1-4 players Cassette £6.90.

Specfile — Stock control/data management
system for the 48K machine £10.00.

BBC
Pharoah's Tomb — an interactive graphic
adventure game for the Model B.

ATOM Cassette £8.00 Disc £11.50.
Space Panic £6.90 Tower of Alos another graphic adventure game —
Zodiac £6.90 this will run on the A or B machine.
Cassette £6.90 Disc £11.50.
Death Satellite £6.90
Cylon Attack £6.90

PLEASE NOTE THAT ALL OUR PRICES
INCLUDE VAT & POSTAGE

Atom Utilikits still available from stock at £18.80.

i Please note prices include post & packing .
L_You may also telephone (24 hrs) with credit card order

f“’“’““‘s?a'ﬁﬁﬁu’uﬁ'r_ ON ALL SOFTWARE WITH THIS coupon 1
3 (Quote 830/ A for discount on telephone orders) I
i MAME: © v o PLEASE SEND ME: |
ADDRESS - 5K L £ = 2E |

' [
= |
|

=1

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

WOLY NOSVYIA D88 WNULD3IdS SNIIS ¥IV1D

/S WOLVY NOOVIA 289 WNYLD3dS SNIYIS Yl

A
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Listing 1.

S¥KEY 180 "ThlBsLI@IMOLDIM*
18 Lx=iDeg

ohrx=LCR3 cswerch=LFFEE
DIM T 00

Tx=g021

bIn D% 19

DixmLi+ 1 d¥mL+9

DIM Mx 15

MxaLX+17

FOR Ox=M¥x TOD Mx+1Z STEP 4
READ K3 | D¥mili « HEXT

FOR oft = @ TO 3 STEF 2
PmT

130C0PT opt

148.9char STX 470

1588TY 471 ~ store XX.YX
1EBLDA L5281
1788TR &7E
188LDA LER2
19@5TA LTF
ZeaLDy wg
210L0A CLTED. Y
2205TR L72
2301IHY

24BLDRA CRTE Y
Z205TA 473
2ERINY
27RINY
Z8eLDA
2908TR
3ELDA
3108TA
315
320
330
348
398

CLTENY
B74

w2

L73 ~ Zero counter
«nchr JESR rot

JSR OPUT
IHC &7S
LDA L7S
358 CMP 474
378 BCC nchr
280 RTS “~ end of control locop

“ find satrind address

~ atore String len

~ atore lab atring add

 atore m3sb strin® add

% EREXEEX paln combrol routine EEREEER

» comPare length re counter

i@2@ “~XExEx START OF

1818t LDA &3
{@28STR &7D
1833LDY &TS
1848L0A (aF2).Y
i2SacHP w127
{@ERdBCC R1
187@5BC w224
128@8TA w77
1292L0DR wiec
119QJMP R2
11i@.R1 SBC W31
11205TRA 77
1133L0A WLC@
1148.R2 STR L7E
1158LDA e
116@8TA L7C
1170LDA 77
1189LDX w2
j119@cLC

1208.R3 ROL A
{i210R0L &7C
12200EX
12388PL
1248CLC
1258RDC
i2E@85TA
1Z27eLDA
1288R0C
1298E8TR
1322LDY
1318.R4
13288TH
1338DEY
134@BFL

Dx.Y
R

13%@~1kxxx START OF TURM ROUTIME TXEXXY
» original value of X

1360L0A L7R
137@sTA &TF
138eBEQ RO
1399.R3 LDY #7

Fara

Pl A v

LDA CATDXY

s~ no turn redulred
“~ Ho of bytes in def
1420.RE LDA DX.Y ~ Set a4 bute

% add to base valus and astors
% the result in L7DAE

%~ move the charactsr definitlon

ROTATE ROUTIME ¥¥kxx

%2t chr from strine
svatem or user-defined T

ordinal Ho user-defined
base of user characters

ordinal Ho user-defined

base of swstem characters

store base value

multiply ordinal number by eioht

* into DX

fiisting continued on next page)

~ALL BBC

GROUPS OF PEOPLE and the young are
supposed to find the 20-column modes of the
BBC Micro ecasier to read. Personally I have
never found this true. The double-width
characters are too far removed from any other
form of printed character to be easily
recognisable; double-widih and double-height
characters would be much more effective. The
double-height characters of mode 7 can be
used very effectively to title and highlight
parts of the text without this disadvantage,
however no other graphics mode allows
different-sized characters to be mixed on the
screen. Another shortcoming of the text
capability of the high-resolution modes is the
inability to produce text in any other
orientation than the conventional left-right
direction. It is useful, for example, to label
graphs by plotting text from the bottom to the
top of the screen, or with games to plot a user-
defined character in more than one
orientation.

Having grown used to having these facilities
available on other machines, 1 produced the
machine-code program shown in listing | to
make possible a much more flexible use of text
in BBC high-resolution graphics modes.
Specifically it will plot a string on to the screen
in any one of four orientations in any one of
four character sizes.

The four possible sizes are normal, double-
width, double-height, and double-width and
height. These sizes are related to the normal
character sizes for the graphics mode you are

Mix

CHARACTERS
GREAT AND SMALL

double-height, normal

and double-width text on
the screen at the same
time. Fintan Culwin shows

you how to do it.

Listing 2.

232
iees
el
1ez2e
1e3a

DEF PROCCCHARC ¥, ¥, strings
LOCAL L, T

IF ¥%<@ OR X%>3 THEM PROCERROR
IF Y%<@ OR YX>3 THEH PROCERROR
FOR Lx=1 TO LEN(string®)

1240 TH=aRSCIMIDS  strina®.L¥%, 13>
1850 IF Tx{32 OR Tx>126 AND TH{12%
THEH PROCERROR
1868 HEXT L%
1872 CALL &8D21.strinos
1888 EMDPROC
1182 DEFPROCERROR
1118 PRINT" Incorrect use of 9char
function"
1120 PRINT® "Called with "'F, ="yu",
K% ETLYE " YL strings
1138 END
Listing 3.
135 .S%char LDR W2
136 STR W76
137 ROL 76 “~ STORE C¥
140 ETH &70
>
15190 .R8 LDA A7E * mnormal or imieraseT
1520 BER® RiZ2 “normal |
1530 LDY a7 ~ start of irvert
15408 .R11 LDA Dx.%
1558 EOR 8LFF 5% inwvert here
1568 STR D.Y
{57@ DEY
1580 BPL R11 ~ end of inwvert
1598 _R12 RTS “¥¥ EHD OF ROTIk

currently using. The double-width and
double-height options refer to the screen and
not to the character — take a deep breath and
think about it.

The size is selected by the value of Y% when
the routine is called. The wvalues are 0 for
normal, 1 for double-width, 2 for double-
height and 3 for double-width/height. These
are controlled in a similar manner by the value
of X%. The routine itself does not perform
any error-checking on the values of X% and
Y%. Values of Y% in excess of three will cause
a default of double-width/height, but values of
X% higher than three will cause disastrous
results.

The string to be plotted is passed to the
routine via the Call command. The first
argument to the Call command is the entry
point to the routine. In this case, the absolute
value is &0D21 labelled by the wvariable
GChar. The second argument to the Call is the
variable name of the string, and not the siring
itsell. The characters within the string can
include any printable character. A random
noise pattern will result if any control codes
are passed in the string.

It is possible 1o perform error checking on
the string and on the control variables from
within the routine, but in the interests of
keeping the code as short as possible I have
omitted them from the version presented here.
Instead, I have included listing 2 which 1s a
procedure to check for these errors and halt

fcontinued on next page)
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(continued from previous page)

program execution if such an error occurs. It
uses X% and Y% as formal parameters to the
procedure so it is safe to use these within the
main body of the program without any
confusion.

The routine was written on a machine fitted
with operating system 0.1 EPROM. One of
the jobs the routine has to do is to calculate the
position In memory where the character
definitions have been stored. The new user
guide describes an Osword call implemented
from version 1.0 onwards which will do this.
If you have OS 1.0 fitted, the code given in
listing 3 will ensure that the whole program
runs smoothly.

Routine protection

The routine occupies less than 200 bytes hex
and can thus fit into less than two pages of
memory. Page &0D is reserved for user-
supplied resident routines. If this and the
following page are used, then the routine will
only occupy one page of what is usually user
memory. The routine has to be protected
against the Resetting of Page by the operating
system when the break key is pressed. This is
done by the Key 10 definition in line 5. Before
a final version of the routine is loaded or run
this page must be reserved for it by resetting
Page to &1000.

Once a working copy of the routine is
successfully installed in the memory at this
position a direct copy of the code can be made
by Saving this section of memory. To do this
use the *Save command.

For example
*SAVE "gchar” 0DOO OFFF

The code can be directly loaded back into
memory using the *Load command

*LOAD “gchar”

Both of these operations are best done with
full CFS information displayed. To do this use
the command

*OPT 1.2

Remember to reset Page before attempting
any Basic and to protect the Reset as
described.

A note 1o model A owners or even
extravagant users of model Bs. Up to two extra
pages of memory can be obtained by resetting
Page downwards. Program memory usually
starts at &0EQ0. The page below this is
reserved for user-supplied routines. If these
are not being supplied then Page can be reset
to &0DO00 to allow Basic to use it. Page &0C is
where the user-defined character information
is stored. If user-defined characters are not
being used within the program then this also
can be used for program memory. The reset
has to be protected against the Break key as
described.

Most of the routine is explained in outline
by the comment entries in the listing. It
should be possible, if you are familiar with
6502 machine code, to reduce or enlarge the
number of options fairly easily. The only non-
standard part of the code is the method of
storing the cursor movement information.
The informarion for moving the cursor is
stored in the 16-byte data block labelled by
M%.

Each byvte of data holds the information for
horizontal and wvertical movement of the
cursor. The byte is split into two nybbles —

four bits — each nybble holds a three-bit
number and the sign. The first — left-most —
nybble holds the up-down information in the
order high bit, middle bit, low bit and sign.

Where sign is 0 for upward movement and |
for downward movement. The second nybble
holds information for left/right movement in a
similar way but the order of the bits is
reversed. Sign 0 indicates rightward move-
ment and sign 1 leftward. This allows the
maximum movement between characters of
seven-character cells in any direction. The
information is extracted from the data block
decoded and implemented in the cursor
subroutine.

If you are not conversant with BEC
assembler the program can be copied directly
into your machine.

Type and test

To facilitate typing and testing the program
the actual location of the code can initially be
left to the machine operating system. This will
allow the routine to be entered and tested
without bothering to reset Page, and possibly
overwrite the program if any problems arise.
To do this omit lines 5, 40, 60 and 80 until the
routine has been fully tested. Then Load the
program from &1000 upwards before re-
entering the missing lines which locate it in
pages &0D and &OE.

The final point to note is that the
information is actually sent to the screen by
continually redefining character 224 which is
consequently unavailable for other uses within
the wuser program. This restriction is
accounted for within the ProcGcehar procedure
listing given. :

2310.duid JSR Dtol

% moves charcter definition

42E0. 4 RTS

(fisting continued from previous page) J168J5R dtoD ~ tranafer rhs info

9 e 3178U8R hsp 11 \ send rhs to screen
i418L0x 47 » No of bits 3180JSR curs \ move cursor
1420.R7 ROL A ~ Push off a bit F198RTE ~ %% END OF DHIHI %%
iLmanme di:X catch within dx 4000 . KXEXX START OF HEIGHT SPLIT Xxkxx

4218.haP1li - LDRA W1 “ heightsplit

145@BPL R? S any more bits 7 420STA L7F N set uP counter
146@DEY 4838LDY o
{14788PL RE hi LDA DX.Y
{4808JSR dtab % mowve turned character back to D ﬁé&uﬁ "
1498DEC 47F 42601IHY
15@8BHE RS * and more turns T 497TQCPY W2 “~ Push #ig9ht bits of definitiom
1512.R8 RTS ~XxXx EHD OF ROT ¥x 4282BMI Wi ~ onto Processcr stack
2008 ~Frxx¥ START OF OUTPUT ROUTIME s 4290.1W2 LDY W7
20128.0PUT LDA &71 “ griginal value of ¥ 4198.h3 PLA ~ take four bits off
Z2820CHP W0 411@STA chrkx.Y “ gtack and Put into oche
Z03BBER normal ~ Yx=@ 41200DEY
2048CHMP M1 413IBETR ohrX.Y &
Z@IRBEG. duid % YHe] 4}49051' S it
Z2BEBCMP M2 4150BPL h2 2 bit T
207@BEQ dhet N Yxe2 416@LDA 224 e T e
Z08JMP dwihi “ Y¥)m3 417TAJER 3] ~ nd &
209GRTS kX END OF OPUT CONTROL ¥x 4180LDR §7F e
2098 “XEkEkE STRART OF HORMAL TErkx 41 9BBER hd S branch iF all dane
2128. normal JSR Dtod “ normal size 4200L0R 42
Z2118L0A w224 ~ move DX to O 4Z210JER oswerch
zizausﬂ ocswerch  agnd to acreen 4220 LDA #i1
2138J5R curs = mOVe Curgor 4230JER ocswerch * #lse move cursor
2140RTS * ¥X END OF HORMAL %% 4248DEC 47F % and decreaie counter
2302 “X¥¥¥k START OF DOUBLE WIDTH kkiix 4250.0MP K2

“¥& END OF HSPLIT *x

2320J5R uaPlit “ ko 0% then splita inko DXRLd: 4508 ~TkXf: START OF WORD SPLIT xiikx
£330J8R DtoD 4510 .usklit % sPlits character
Z2348L0A w224 AS20LDY W) ~ in ochr into

23T0)ER cawerch ~ gend Flrat Part to screen A5305TH L7F “ D¥ and d%

2368J5R dtoD 4542,.381 LDY #3 “ no of bits to move
2372J5R DtoD 4550.82 LDX 7 ~ no of butes to
Z2388LDRA #224 456,83 LSR olrX.X ~ Push off a bit
2398JSR ocswerch ~ saend second Part to Printsr 4STRRCC 24 ~ Jump if not set

2482 SR curs N mOVE Curaor ASERR0OR D, X

2418RTS ~x¥ END OF DWID *x 4ROQSEC

38R “IkIF¥ START OF GOUBLE HEIGHT *ikx 4EQRROR D¥. ¥ » Put two set bitz into DX
3010.dhei JSR haPli ~ haPli adresses tcreen directly 46180MP =5

3020J5R curs S MOVE Curaos 4620.84 ROR DM, ¥

3F@IBRTS “~ X% END OF DOUBLE HEIGHT *xx 4E63BCLC

3188 “EXixk START OF DOUBLE WIDTH/HEIGHT *itxk 454BR0OR D, ¥ ~ put tuwo blanks inte DX
3118.dwihl JSR DtoD » tranzfer definition to ochr 4550, 5% DEX ~ AT more bates
3120J5R wsplit “* sPlit horizontaly 466RBPL a3

F130IER hapld “~ send lhs to screen 4ETODEY ~ any more bits

2148L0A wiQ 468REPL 82

3158JER osuwerch . mowe cursor a658L0DA &7F
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4702LSR A
47188CC s&
4728JSR Dtod

branch {f all done

else send this half to 4
47320EC LTF ind decrease the counter
4748 JMF =1 and do the othert half
4750.26 RTS ¥ EHD OF WSPLIT *x

S020 “xx¥x% START OF CURSOR CONTROL ®Xixx
=218.curs LDA &9

E2A2BSTA A7D
=2325TA LTE
=248L0A8 471
sSesacLc
SQEAROL A
=aracLc
Seser0L A
=@SB3ADC L7
Z18a8TRY
S118LDA ME.Y
S128STA L?7F
S13BLDH wae
=148 .C1 ROR R
S1SeR0L &70
S168DEX
S178BHE C1
S182LDA &7F
519800 wa
=208.C2 ROL A
EZ18R0L &7E
S220DEX
S230BNE C2
S248LSR L7 “ decode left- /right
=252BCS ml “ chracter data
SZERLDA W3 “ Prime for right
=270 MP m2
=288.m1 LDA #8
5290.m2 JSR cmv

F AT A A

~ oot arifinal valus of ¥%

~ multiply It by eight
“ add result to orifinal value of XX

S and use a8 an offset to the data: table

 atore nyblle controlin® left risht

“~ atore nybble conmtrolind uP doum

“~ Prime for laft
~ move left/right

S322LDA LTE

S310LER R

S320STR L7D “ decode and transfer uP-risht
S330BCE m3

=348L08 w11l ~ Prime For up

=30 MP ma

=368.m3 LDA w12 “ Prime for doum

=370.m4 SR cmv * move Wb down

S30ERTS ~ ¥x EMD OF CURS X%
399 “Xxxrx START OF CURSOR MOVER ¥¥¥xx

=408, cov LDK LTD “ Ho of moves
=41@.c1 BEQ c2 “~ branch iFf all done
S420J5R ocswerch * MOVE Cursor
=43B0DEX % decrelse counter
S448MP =1

=999 “EEEEx UTILITY ROUTIMES ki

E2P2 .Dtol LOY »7 “ coPies DX to ochrX
6218 .z1 LDA D¥%.Y

EB28 STA ohri.Y

6238 DEY

SR42 BPL =1

6838 RTS ~ Xk EHD OF D to 0 XXk

ERER .dtoD LDY W7 “ coPiss d% to DX

£078 .z2 LDA d%.Y

6088 STR D¥.:Y

cR93 DEY

6108 BPL z2

6118 RTS ~ EHD OF 4 to D X%

6120 .Dhtod LDY WF “~ coPles DX to dx

E138 .=z3 LDA DX.Y

S148 STA d%.¥

&£15@ DEY

G1E8 BPL z3

.72 RTS ~EHD OF D to d

518237

61599 HEXT

7e28 MODE 4

rolevby 23;8202;:0:0:8

Fazavbu 5

72328 VDU 23.22%.24,60,90,125.60.24,560.66
704028="Tezstina" GOSUB 7500
7TRSSas=STRINGS. 7. CHRS225 ' GOSUB 7389 COTO 724
7EQeY =0 }¥aB PRINTTRABL 16,11 3 'CALL Schar;al
TS1<=1 PRINTTAB. 15. 172 'CALL schar.al
7TEZEMx=2 ' PRINTTRBL 22,173 (CALL Schar,al
To3exXx=3:PRINTTRBC 23, 11 ; 'CALL schar.a®
ToaARYal Mx=R: PRINTTABC 12.62) 'CALL 9char.a®
TESeWx=1 PRINTTABC 12,173 'CALL 9char.a®
T=ooxx<e2 i PRINTTAB( 25,222 'CALL Qchar.al
TO7reR==3:PRINTTAB(2S. 11 »;: «CALL Schar.al

T=ERYx =2 M= PRINTTRBC 16,92 'CALL Schar.as
TS90Kx=1  PRINTTREC 10,28, 'CALL Schar.al
TEBRKW=2 PRINTTRB. 22,205 'CALL Schar.as

TEIRH = FRINTTRBL 28,82 «CALL Schar;al
TEZRYX=3:XXa@ PRINTTAB. 12,45 «CALL 9char.ad
TEIKK=] (PRINTTRBL 7,208 'CALL SQchar.,al
TE4EK%=2 PRIMTTRAB. 25, 2% ) CALL 9char,as

TETQW =3 PRINTTREL 32,8, {CALL 9char.a¥®

7668 BS="Preas" ¥xXe@ Yia3 PRIMTTRB(E.3@) CALL Schar.BS
TETD ES="the” Y¥aZ PRINTTABC17.30)) CALL 9char.BS
TEE8 Be="SPACE" 'Yxe3 PRINTTRAB( 21,38 ) 'CALL Schar.B¥
7EET BE="BAR" ¥¥al PRINTTRBL 32,385 CALL achar.BS
TEFBPRINTTABL L. 1) REPEAT UNTIL GET=32

7TO8 RETURM

2008 DRATA L3CERA2CH8.L3ABI2ARY .

9919 DATA &7CIAZC3V. LTRIFZA3IL

S4T0.c2 RTS ~ X% =

0560 wvcso (A&B)

SPACE ADVENTURE iMode 1) Machine Code 32K £7.93
Excellent high rescletion colour graphics anmd [ TR ] LT FR.T
animation Intriguing wmin of lavaders, Adveaturs Gnd Mazse
Search the alien ship for Poscer Crystals Electronic KEeys and
Pawer Packs Bat Ehootl the Androids before they shoot yaoul

MIDDLE KINGDOM (Sode 7) Dasic and Machine Code €T, 88
Unigue real-time graphic adventure with over 300 rooms and 6
scenarios. Defeatl the sonsiers wiih magic spells oF by Brule
strength and retrieve the lost magical treasures of Hylem.

SPACE INVADERS (Mode 5) Machine Code £7.08
OPutstanding colour graphlics and smooth movement Full arcade
features include I or 2 players;, 3 different Invaders bBonus
& lovels, spinning space ship, LGarriers, high scor.e, saund
WORD PROCESSDR PACKAGE (Pro Word) Vachine Code cip. 83
Easy to use, commands amsigned 1o fomrction keya with full
on-screen editing Features include menu, insere, delete,
CoOpy . move, jJustify. tab setlinmgs LR margins, full printer
options Complete with instruction manuwal SAE for details

CASERLLES
Orders despatched By [iFet
Wigy SR Lwa
total

ALX prograes are supplied on high quality data

Pricesd are ifcludiveé, Ad SXLFAR
class pomRt within 3 days of receipt of order
programs far the DRC or Atom and deduct ©1 Irom ihe
SAE for the full BBC catalogue. Pealer enquiries welcome

Space Adventure, Invaders, Air Strike §6 each
Eltza, Life, Reveral €3 each SAE" for catalogue

% CompUropia

At last — a printer for every Pocket!

MICROMAX — SPECIAL
INTRODUCTORY OFFER
ONLY £69 + VAT

SPEED SELECTABLE. . ..
SERIAL OR PARALLEL
INTERFACES AND CABLES
AVAILABLE FOR:
SINCLAIR ZX 81
SPECTRUM

VIC ... DRAGON ETC. ..

UP TO 24 STANDARD OR
ENHANCED CHARACTERS
PER LINE ..... .

s.a.e. please for details to 30 Lake Street
LEIGHTON BUZZARD Beds Tel 0525 376600
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THE SPEED of Forth and being able to redefine
standard graphic characters are features of the
Jupiter Ace which make it ideal for improved
quality printing — eithér on screen or on
paper — a parallel printer has been promased
by Jupiter Cantab.

The Jupiter Ace Handbook explains that the
character set is contained in RAM addresses
11264 1o 12287. These characters can be
changed by writing new values into this RAM,
but cannot be read back again. The initial
character set 1s created from the ROM when
the computer is switched on. The raw data 1o
generate the characters is contained in ROM
bytes 7547 to 8187 which consist of an
abbreviated set of ASCII characters 32 to 127.
If you want to see this data, define the words
DD and Change01 as follows:

: DD

DUP 16 + DUP ROT

DO
| C@ 256 + 2 BASE C!
. DECIMAL 32 EMIT | . CR

LOOP :

: CHANGEO

11264 488* + 80

DO
DUP 128 SWAP C! 8 +
DUP 255 SWAP C! 7 -

LOOP

1- 255 SWAP C! ;

Now enter
CHANGED1 INVIS CLS 7547 DD

and enter further DD as required. The
program displays the ROM data in succession
— with an additional character on the left-hand
side — and the byte number art the right. The
word Changell has turned the character 0
into a black square and the character 1 into a
white square, so that the ASCII characters are
readily discernible.

If you look carefully at this section of ROM,
you will see that the ASCII characters 32 to 62
copy seven bytes at a time, The top line of
each character is a zero byte. ASCII characters
63 1o 94 only use six bytes each with zero top
and bottom, while 95 1o 126 use seven as
before. Finally character 127 uses all eight
bytes.

When you have finished looking at the
ROM, enter Abort 1o clear the data stack.

The ROM data provides a very simple
means of returning any character set you may
have devised back into the original form. For
example, we do not want 0s and 1s to look like
black and white squares for the rest of their
lives. The word Reset emulates the action of
the computer when it is first switched on,
restoring to original any altered characters
between 32 and 127.

Two utility words are needed — ROW
which enters a single byte where ordered, and
Block, which copies a prescribed block of data
from the ROM.

: ROW

OVER Cl 1+ ;

: BLOCK

0 DO
OVER C@ ROW SWAP
1+ SWAP

LOOP :

: RESET

7547 1152031 0
DO 0 ROW 7 BLOCK

a2 YOUR COMPUTER. AFPRIL 1983

CHARACTE
EXERCISES K
YOUR

LOOP 320
DO 0 ROW 6 BLOCK 0 ROW
LOOP 320
DO 0 ROW 7 BLOCK
LOOP 8 BLOCK ABORT ;
Now Redefine DD and Change 01. This
removes them from the dictionary and leaves
just Row, Block and Reset. Define another
word Test to display all the characters on the
screen:
: TEST

_BF_FORE

127 32

DO 1 EMIT
LOOP 41
DO 1 EMIT
LOOP ;

You will notice that three graphic characters
appear at the end — we will need to look at
these later on; they will be changed into
something more useful.

Examine the letters critically — several
things detract from their appearance: the lines
of writing are too close together; some lower
case letters seem to be too short, not lining up
with the top of the other letters; and the
descenders — the tails that are supposed to fall
below the line — hardly descend at all.

To overcome crammed writing one simple
remedy is to print a blank line between lines of
type. At first this might appear to space the
lines our too far, but if the blank lines are used
to draw better descenders and we increase the
size of the capirtals, the spacing looks just
right.

The word Capital increases the height of
ASCII characters 63 1o 94 — it simply doubles



-FORMING

: DESCENDERS

4 6 64 64 56 68 11272

DUP 240

DO O ROW

LOOP DROP 30

DO 20

\ o de dliy DO SWAP ROW

\Roger Liddiard’s programs Léggfaggp

will help convert 8141 12237 8085 12173 8078 12165

BO35 12117 B0O1S5 12093 50

YDUT dEfDrmEd DO 3 BLOCK DROP DROP

characters into LOOP ;

true descenders If your Jupiter Ace has no addirional

. of the .
Ace
up on the top two lines of the characters:

: CAPITAL
7764 117e8 32 0
DO 2 BLOCK SWAP
4 + SWAP G +
LOOP DROP DROP ;

The offending lower-case letters are
stretched in a similar manner o smooth out
their tops:

: LCASE
114441414147977 12048 110
DO 3 PICK BLOCK 3 PICK —

SWAP ROT -7 + SWAPE +
LOOP DROP DROP :

Now to put proper tails on your letters. The
letters g, j, p. q and v are re-defined and their | |
tails are drawn in graphic characters 1, 2 and
3. Yes, you only need three tails — those of g,
j» and vy are the same.

The word Descenders makes this trans-
formation — of course the tails are lost until
we double space the typing, but you can sce
them being formed in the last three characters
of Test.

memory, you will sopon be running out of
space, but do not worry — once the new set of
characters has been formed, we can clear the
dictionary and start again with some new
words. So Save what we have done so far, then
enter

CAPITAL LCASE DESCENDERS FORGET
RESET

which should clear out the dictionary — check
it with VList. Now the finale.

Start by entering two utilities:

32 VARIABLE NN

: PRINT ;

Then define the word DType. It is quite
long but its effect is dramatic:

: DTYPE

32NN ! FINDDUP6 + SWAPS - @ 13
BEGIN
DUP 32>
IF
ELSE DUP NN |
THEN NN @ 0 >
WHILE
BEGIN
INKEY DUP 80 =
IF PRINT
THEN
UNTIL NN @ - SWAP DUP NN @ -+
SWAP NN @
TYPE SWAP 32 NN @ - SPACES-320
DO 113 113 113 112 112 121 106 103
015388 @ 32 - C@ 80
DO DUP 4 ROLL = ROT + SWAP
LOOP DROP DUP
IF
ELSE DROP 32
THEN EMIT
LOOP
REPEAT DROP DROP ;

DType is used in conjunction with a word
containing text. It starts on a new line so the
text is best arranged in complete paragraphs.
The first 32 letters are typed out, followed by
a line of blanks and descenders. It then waiis
for you to press any key before repeating the
process with the next 32 letters. This control
facility is very useful when you need to control
the amount of text you wish to display, for
example when a printer i1s used to copy a
screenful of text. A dummy word Print has
been included — if the letter P is pressed this
subroutine is called up — it will be useful in
the future. To use DType, define some text
such as

: P1." abedefghijkimnop ete. * ;
preferably with more than one line of
characters. Because DType uses the word
Find, and calculates the length of text in Pl,
another word must appear in the dictionary
after P, otherwise the bytes in P1’s header
which define its length, will not be complete.
S0 add a dummy word :P2; on the end.

Now enter

INVIS CLS DTYPE P1

when the first line is complete, press any key
and the next line will appear. The advantages
of storing text in colon definitions are that the
length of text is not limited to 256 characters
and full Edit facilities are available. In
addition, memory space is not wasted in
defining new words such as String. Successive
paragraphs can be displayed by means of

DTYPE P1 DTYPE P2 DTYPE P3 etc.
and paragraphs can be Interspersed with
additional blank lines by the use of CR as
required. Your text can be Saved on tape in
the normal manner.
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THiIS PROGRAM will run only on the 1K
ZX-81, and so RAM packs must be discon-
nected before the program is loaded. Before
entering the machine code, spacce must be
reserved for it. The easiest way to do this is
with Rem statements, so type in lines 1 and 2
as:
1 REM 344 zeros
2 REM 167 zeros
It is advisable to enter lines 1 and 2 in Fast
mode.
When the Rem statements are complete,
enter the following hex code loading program.

10 LET X = 16514

20 LET A3 = "

30 IF A% = """ THEN INPUT A%

40 IF A$ = '8 THEN STOP

50 PRINT AT 0,0;X, A% (TO 2)

60 POKE X, 16"CODE A$ + CODE A% (2}
- 476

70 LET X = X.+ 1

B0 LET AS = AS({3TO)

90 GOTO 30

Eun the program. and i response io. the
imput prompt enter the bytes in the column on
the lefi-hand side of the address column — each
two characters make one byte. For example,
one may enter the first five bytes of the
machine code in a block or one byte at a time,
thus:
2A3240 NEWLINE 54 NEWLINE 50 NEWLINE
and so an. Do not enter any spaces with the hex

codes. Take your ume when entering the

16514 2R 16547 1@
16515 32 ¥ 3 Fe
16516 AD iﬁg 3E
[ 54 a 76
i B s &
163852 aD

1650 29 15850 ol ]
16521 i9 18554 F3
16522 29 16555 BE
16523 29 16356 a2z
15524 29 155957 _E
125&5 19 %EEEEI ﬁ
18527 ag 16568 13
cs ies6s 16

15590 SE 16563 FD
16531 iC 18564 aE
16532 a6 16565 76
16533 856 16566 pr
i = s D7 16587 an
=38 28 e o2
rFa3

16537 3E 16578 2A
16538 7B 16571 ac
>3 16572 43

_ PE 16573 11
16541 a9 18574 [ae]
1654 SE 16575 oD
16543 28 16576 19
1656544 26 16577 26
185545 i3 16578 B&
15546 o7 16579 25

machine code, as one wrong byte could cause
disaster. If at any time you make a mistake,
break out by inputting a single S, Then type in
line 10 again, burt this time with an address you
know to have been correctly loaded. Then
continue from that address by running the
program.

When all of the machine code has been
entered, break out by entering a single 5, and
then type in line three as: ;

3 RAND USR 16530
then delete lines 10 1o 90,

Now Save the program before running it
After saving the program, type in; as direct
commands

RAND
then
RUN

If ‘everything is running happily, vour jet
should. be resting on a flat area of landscape
ready for take off, a hilly landscape should be
moving towards vou. and the flak should be
moving acrost the screen. If your aeropiane
collides with the hillside it will explode,
stopping the program.

Keys 1,2,3,4,5Q,.W,E,R, and T move your
plane up, and keys A,S,.D.F,G,ZX.C, and V
move it down. Keys 6,7,8,9.0,Y.U.LO,P drop

a bomb from the jet. Shooting a base —

iss1s i1
16520 as 166819 12
16581 a2 156 aa
16582 2A 16621 19
16Sa3 ac 16622 =22
16584 49 16623 IE
165a8S 11 16624 49
16586 ar 16625 a1
165807 aa 16626 a2
165 19 isB27 10
isseg i1 16628 @6
165wWe 1@ 16629 70
16591 40 16630 FE
16592 25 16639 a0
16593 a6 16632 20
16594 cs 16633 FA
1659 P1 16634 27
16556 14 16695 4C
16597 oe 16636 4@
1659 (=] iIS637 ac
1659 73 186838 as
16600 23 16639 4C
16691 7= 16549 40
1669: a= 16641 CB
16627 EB 18842 4.7
16604 o9 16643 28
16605 ci 6 77
1SE86 i@ 16645 2R
16607 Fz 16646 ac
o= 2 o o

: 1664T 13
16610 40 18649 28
16611 113 ag
16612 AR 16651 i9
16613 20 iIBEES2 QE
16614 19 16EST as
16615 o 18654 =1
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represented by an A — earns you 10 points.

If something has gone wrong, turn off the
power supply and then reload the program
from tape. To debug it, enter the following

program:
10 FORF = 16514 TO 17030
20 LET X = PEEK F

30 PRINT CHRS (INT (X/16)+ 28);
CHR% [X = INT{X/16) * 16 + 28]

40 NEXT F
and run it. The machine code is displayed 22 |
bytes at a time. After checking each byte for |
EITOrS, enter: {

CONT NEWLINE

for the next 22. When an incorrect byte is
found, correct it by Poking its address with the
decimal equivalent of the correct byte — see
conversion tables at the back of the ZX-81
manual. When debugging is complete, delete
lines 10 to 40. To speed the game up,
Poke address 16627 with a number
between | and 15; 1o slow the
game down, Poke _ s==="TNNNNNE—
addrags ss—————ro
16627 with a number
between 16 and 255.

S0
2
1=
iz
ZE
. FE
as
16668 28
155863 ac
16664 FE
ae
BEE68E 2%
16687 4
18665 2E
1688 a6
16678 18
18671 11
a7 FE
16673 18
16674 b=l
16 D
168676 SE
18677 20
16678 18
ie679 @3
16680 rFE
16681 Qe
156392 28
16683 25
15654 1R
166395 FE
165686 22
16687 29
156806 F3
16589 az
16698 =23
166921 13
16692 i@
16693 DD
16694 =23
16635 ar
16696 =0
16697 D4
16698 11




ZX-81 GROUND
STRIKE

Your terrain-hugging r 3sion to
destroy ground targe = means
weaving a perilous p through
the heavy flak in Phi Tyler's

machine-code gan

B4 o e ]
= ag
16835 ac 16883 ec gg
15838 40 166884 42
16743 36 IE78S as 16837 FE ic88sS 13 B E1l
168744 26 16798 15 15838 a8 16866 BC 16566 FE
1 F 168731 QR 16839 28 16887 ; 16987 op
I 16792 cCB as 688 ) 38
15747 47 16732 55 16843 rE igggg ic
| aE 16754 28 1LEB&S 26 16898 1y
16749 = 16795 24 28 16891 483 16991 13
| 1670 g=1") 16755 ce i 4 ad is8a=2 is 169592 [~ ]
16751 47 16797 s s FE 16895 14 16993 19
16762 FE 16798 28 16846 34 16894 ?E 1533; 18
16753 aa 16799 =98 16847 =1 16895 E 16 14
16754 28 1588 11 EG 15896 a8 égggg- 36
1I6GTSS a8 16831 EG 16848 1% 16897 20 ==
1E75S 11 16882 FF 16858 36 16898 5] 16995 FE
I&57S7 EC isae= =6 132&3 17 16899 a6 18999 B4
16758 FF 1684 SC 3 =23 169a@ =17 1;:%‘ 28
| 18752 19 15805 40 16853 =6 16901 11 1 ¥ o8
| AB7BE] 3 16886 36 16854 17 165982 is 17002 2B
| 187BA ae i6aa7 20 ca 16903 aa 17003 7E
16762 10 16826 23 1 ie 15904 19 17004 FE
16763 FB 16899 a6 16857 a6 16905 o5 17085 76
16764 2R 156810 on 1 76 169026 5@ 17888 2a
167685 3C 165452 13 i6ES3 a9 issa7 i8 i70a7 R
16766 2 16812 7E LE86G az 16908 Br 17060 18
AE7H7 25 16813 FE 1ERAGL Ao 15989 38 17005 <]
1676566 7E 16814 o oo 16916 8 17910 28
| 16769 FE 16215 29 16863 Efa 16911 ggr 173311 7E
| 16779 az 16316 11 16664 cb 16912 i7ais FE
| 362771 28 16817 28 18865 BB 16913 45 FBI3 75
| 16772 aa 15818 7E 166866 o2 168914 23 17@14 28
16773 2B 168139 FE 16067 cB 16915 4@ i7eas agz
18 16528 2 16868 65 16916 4@ I7R1E
1677S 4R 16821 ol 16869 28 16917 [ 15) 1717 a4
16776 cb 16830 @b 16878 24 16918 gg; 17918
| 16277 BB 16822 36 16871 cCE 16919 179195 E1
| 16278 az 16824 86 16872 54 16929 SE 17020 72
| 18779 cB 16825 23 16873 =1 16921 23 17021 2B
| 16780 45 16826 o6 16874 eE (= sS6 17022 73
16781 28 16827 82 16875 2R 16923 ES5 ivaz3 23
| 16782 o 16528 2B 16876 3IE EB 7a24 23
15783 cE S5BE35 a2 16877 40 1692% 7E 725 c1i
16784 4D 16830 3¢ 15878 7E 16926 FE 17@26 i@
16785 22 15831 4@ 16872 FE 168927 76 i7@az27 cCS
16786 as 16832 is 3 23 16926 o8 i7vaz c3
16787 13 A68ES 186 185001 2% 1 17@29 Fi ]
16788 14 15054 2R 1680E Q5 ASS5R ES 1730 49

YOUR COMPUTER, APRIL 1983 85



SPECTRUM 48K : ZX81 16K

SIX PART ADVENTURE

-

BLACK CRYSTAL

THE QUEST IS ABOUT TO BEGIN

The ulimate role-playing adventure for the SPECTRUM/ ZXBI
You cin becomee a vwarredr, el o wisard on 8 Quast to Ted and use
the fings of creation: to destroy the Black Crystal and deleat the
Lords of Chaos. Held within six programs les a land of fabulous
treasures and mythcal monsters. Journey through the land of
Beroth, oxplore the castle of shadows, descend into the
Shaggaths lair, search for damonds in the sea of sand but bewane
of gand sharks! Confront the fire dermon in his temple, battle
againgt the Lords of Chaos and win your way 1o the Black Crysial,

By spliting Blyck Crystal mto six programs we ¢an provide marne
wariety and detail than any other adveniure for the Sinclair
COMpuUters.

Read tima monster battles. Superb graphics. Save gama feature
All six parts are supplied together on cassetta. boxed with
matrucEon boolklst,

SPECTRUM 48K: 180K OF PROGRAM
IN SIX PARTS — ONLY £7.50
ZX81 16K: OVER 100K OF PROGRAM
IN SEVEN PARTS — ONLY £7.50
WHY PAY MORE FOR LESS OF AN
ADVENTURE

ol
R o
Ty

Plaato zond me: Black Crystal for my,

Spectrum 48K, .. ... £7.50
ZXB16K. .. £7.50
I enclose a chogue/ postal order | payable ro Cammell Software) for £ s
e e T (- S L
ADDRESS

TRADE ENQUIRIES WELCOME

BE YOUR COMPUTER. APRIL 1983

= : i i HH
FOR THE C.B.M.
IN MACHINE CODE
A,PLANELANDER............. -

£
8
B,NIMANDLINEUP4................... 7
C FRUIFMACHINE ..o oiiuvnsnmivasanns g
7
7

El

D, HANGMAN WORDS & MATHS ........
ESPACENUMBERS - s s siin i a
E BATTLESHIPS . huimas diideisieaiis
G, PROTEUS CHALLENGE

All programs available on 5%ins. disc add £4.00
All progrms on one disc for £45.00

SPECIAL SERVICE only £8.00 per program
Your programs compiled into fast, efficient
machine code. Send your programs on tape for
speedy service, compiled programs sent on new
tape. Also available for 5% ins. disc users £12.00
(max. no. of errors de-bugged 5, programs may
not contain any machine code routines already).
No liability accepted for tapes damaged in process.
Send SAE for details. Trade enquiries welcomed.

Make cheques or P/O payable to:
PROTEUS SOFTWARE, 8 GLASGON COURT,
GRANGE ROAD, LONDON, W5 5QR.

orders usually despatched within 7 days
of receipt of order, for use with CBM 64 only.

#

Q2uN023

a = educational

J

| e e
_____—-—-'—"Mrnudm‘l @ven naed o KNow programiming.

pimost all IOS FAM% 4 sdvice. Designed 1o gobayond deill & praciice
E:?T“H M the promols leserning (hrough inisraction & discovery.
SPEL s P includes -

EDUCATIONAL COMPUTING

on the

= 7 X8l

educationai | Fifty high-quality programs to turn your ZX81
wthorities | or Spectrum into a pngfu! mmw tool.

No compar

collectign e
offers so mych
for so lirtle

There ore clesr insiructions and planty of tips

Educare’s
HLIK. tamous Turtle
Creative use of programme
Frephics CODED MISSILE
Meny innovative |1K PROGRAMSE Combines the
ideas fun of arcade
games with

Fully documenied
includes many

—
IA# programs
4

learning

£5-95 only

for
PRIMARY
EDUCATION
paperback 110 pages

i..m_.’a - Plus Specirum supplement

Graph-plotter @ Histogram @ S:mlm-spell @ Sketchbuard ® Times-t1able @ Sets

A

m osRs-quiz © XY-coordnates © Lount © Equatons @ Aress & Guess-a-Volame

e e EDUCARE

TORTOISE
A simplified
varsion of tha

ngles @ Upstarws - Downstars @ Music-notes @ See - saw @ Wipe-out @ Spell

EELd em—men e e e s s AP GTEEO Iy e s — e

To -rPInH send me ... copies Educare’s 50.
13

SOUCATE, s choun s i o £ |

London
SWIX gAY

U N SO

Let your child benefil early - Send now



— m/"'/v-'

® Six levels of play

e Plays a variety of openings e.g. French Defense, Sicilian Defense, Ruy Lopez,
® Analyse mode
@ Recommended move option

Proof of the superiority of SUPERCHESS Il is available in the form of listings of 10
consecutive games played against other well known Spectrum Chess programmes.
SUPERCHESS Il 8 wins, Spectrum Chess 1 win and 1 draw. The listings are free

Queen’s Gambit etc. e Self play mode
@ Enhanced end-game play

with each program or 40p on their own.

THE BESTat£7-95

Guaranteed able to beat Sargon Il
and all other Spectrum chess programs !!!

Available only from the address below - dealer enquiries welcome

#e ORIGINAL SUPERCHESS ee
The Cheapest

10 levels of play: recommended move option:
substantial ‘opening book’ e.g. French Defense,
Queen's Gambit, Ruy Lopez etc: Self play feature:
analyse mode, 48k Spectrum £4.95
16k ZXB1 £4.95

o0 ZX DRAUGHTS o@

The game for everyone, played at level O it replies
immediately, can you beat it at leval 97

Draughts is an ideal game to apply tree searching
technigues to. Our machine code program analyses
each position in depth making it a formidable opponent.
Choice of colour and search strategy. 10 levels of play,
at level 4 (response time - 20 seconds) it beats its own
programmer! 48k Spectrum £6.95

o® BACKGAMMON ee

Play this fascinating game of skill and chance. High
resolution colour display with dice roll. Can be used by
expert players and also has documentation to enable
beginners to learn the game. 48k Spectrum £5.85

UK Prices include post & packing. Despatch within 48
hours of receipt of order.

(For orders outside UK add 80p for postage).

Send cheque or postal order to:

oo SPECTRUM SPEECH ee.

Yes it's possible! Software driven speech from the
Spectrum. Simple to use in your own programs. Each
cassette comes with user documentation and
demonstration program. No extra hardware is required.
Uses Spectrum speaker and top 32k Ram.

SOFTALK I: 'Multiwords' 70 plus words, numbers
zero to million, plus, go, limit, right,
greatetc.......... 48k Spectrum £6.95
SOFTALK ll: ‘Spacegames’ 80 plus words, numbers, red

alert, torpedoes, phasors, bearing
south etc......... 48k Spectrum £6.95

e® BEEPER AMPLIFIER oo

Boost your Spectrum’s beeper. This neat amplifier, with
volume control, plugs directly into the Spectrum's EAR
or MIC socket using the tape lead. NO OTHER
CONNECTIONS NECESSARY. Powered by a PP3
battery (not supplied) it doubles as a radio when not
used with your Spectrum. £5.95 or only £4.95 when
purchased with a SOFTALK program. Please add 35p to
cover pap.

@® SPECTRUM ASSEMBLERee

An essential aid for m/c programmers. User
documentation supplied with each casselte.
16k and 48k Spectrum £4.95

ID (o
S MING:EAQ ﬂj:D COMHLLS;

*

CP SOFTWARE, Dept.YC, 17 Orchard Lane, Prestwood, Bucks. HP16 ONN

PROGRAMMERS - TOP RATES PAID FOR HIGH QUALITY SPECTRUM
STRATEGY GAMES AND SPECTRUM FORTH.

SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY.

YOUR COMPUTER, APRIL 1983
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PRINT AT

RO kg

30 Graphi

PRINT AT

: LEY y=18

7z LET b=182

: EET Ct=&

GE8+00x (RND<.5)
AT ANE IMN 63432
IN &4518=2533 +("3"

2<>2551r21({"4" BAND IM S

ak=31 LET JS=URC

(R NTRET ]

THERM

YOUR COMPUTER. APRIL 1983

- Sraphic
IF SCREENS (y+1,=x
PRINT AT uYy+i1.,xX; PRFER
;"®': REM Graphic A
145 BEEF ..01.08
16 1LET as=1f"1"
221 +1"2" AND IN S7342=25S4}) + {3
AND I 491S5@8<>255k+i"4"” AND IN 5
TI342=253)
1780 IF LEN a%$=1 THEN LET c=URAL

a%
LET a=a+{c=2) —(c=4): LET b=

=31 -(ce=1)

IF SCREENS% e FTHEM O
i
P

s =

IN 61438« >»2

TSRS
b b

(b,al <>

00 '
R

e —
LR oy F =

INHK c2

G z e

=

SCREENS (b+ =
R C2;

T AT b+l1,a; PRP
REM Graphic A
BEEF .81.108
TO 10

a
E
REM Graphic
= |
E




GAMES

Force your opponent into a
corner — that is your
goal In this

interactive game

by Andrew

Foord for the 16K

ZX Spectrum.

Two people can

play simultaneously

* using the keyboard —
mstructmns are shown

¥ players shoot along the grid
leaving a trail of deadly
orgone energy in their
wakes. This manifests
itself on the screen as a
wall. To survive you must
force your antagonist to
career helplessly into either
your wake or his own:
both will prove equally
fatal. The program gives a
view of the action —
looking from an angle of
45° — by using Bright to
make the top of the trail
brighter than the front.
The player to win is the
first to achieve a score of
10. Different trace
elements can be injected
into the energy-conversion
cycle of your overlander to
alter the colour of the
exhausted field of primary
energy you leave in your
wake. You can have any
colour you want as long as
it is not black. To make
the game really confusing
the two players can even
be the same colour.

==
| S@i@

PRINT A7 b,.a; FLASH
LET sl1l=s1+1
GO TO Saag
PRINT 87 y,.x:
LET s5=2==2+1
S8 FOR =38 TO &6@: BEEP

= NEXT T

310 PRINT INUERSE 187 9. .313:"FPL
agyer 1:":;=s131

3020 PRINT INUFRSE 1.HT 13,311 PF

EaYer o . Se
38 STFTERF -XI: BEE

3838 FOR f=5@ TO
P At F: NEXT f

S35 IF s51>89 OR s2:>9 THEN 6O TO
4006

igi@ IF INKEYS$<:>"" THEN S0 TO 3
3852 PRINT AT _2@,3; INVERSE 1;"P
RESS ANY KEY TO CONTINUE™

3G6@ IF INKEYS<>"" THEN SO TO 1@
3@78 &0 TO 3896a

1202
i@i@
2008 FLOSE T

1 e

48688 FPRINT FLASH 1. HR”T 13 16; "FPLE
YE®R ;] (S@F= 1EE+1 = ﬁiﬂa’

4?.&&9 LIiNEUT Finﬁtth ga7T "; LINE
=

THEN GO TO 4818
THEN RUN

A28 IF ag=""
4830 IF ss(i¥y<>"n"

4249 STOF

E@Ba BORDER @:
=

a1 PRINT “This is: '

8828 PRINT TRB 13; "CHASER™ " " TAB

FERPENR & INK £ 'C©

S o SNDREL} FOOoRD "™

S@358 FRINT ~"~"The obigesct aofF HOSE

R s to foyrcethe ather pltsyeEr Iin
T & waltt.:"

S840 PRINT "' Each player has 3

chaser which i(eaves 3 tfait. the
chasers cam not stop untii oaneg

is deatruged.'

SZaSE® PRINT TTHE IS TTCOrrooiL DT
gaEI'REH ~—Graphic C,. w—-Graphic
8550 PRINT "TRHRE I4;"~ < > »*
Bgﬁﬂ FRINT " "Plrtager 1i: = o W
BEEB PRINT ""PLauefd =2 e a P
gD PRINT "T8E I4,.""~ < s :
188 INFUT T"Ftagygers = ¢ iﬁu:? :
TEL ¥ . 3%

11 IF CX<I B X7 THEN &8585 TB
Si108

S12@ INPUT "FPlasgyers 2 fotltour? 13
e HE., e '
8130 IF cZ2<i OF c2>7 THEN &= TO
Sizea

5148 RETURN

=t it FDH fF=8 TO 7 STEFP 2: POEE U

oR “"a"+¥fF,178:
S: NEXT f

POKE USR "a"+fr+1.8

SQl10 FOR f=8 TD &: POKE 1S b+
F . I35 NEXTFE F: PORE USE "3 7.8
=

g2 RESTUORE :: FUOR =22 TO 7: RER
P a: POKE USSR “"c“+F. > DORE LS8R
“d“T:—ffa: MEMT F

LB38 oATH §.8,8,8,. 34,9, &,

S48 RETURN ]
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From Scotland’s

- ZX Spectrum,VIC 20

Orb

(4BK - Spectrum; 16K
Make your way

The Quest
{4BK

- Spectrum; Dragon 32)
{One exciting adventure
games currently available). Fight your
way into the depths of the complex in
yvour Quest for the Holy Grail, Discover
(il andd Precious stones, buy weapons
Battle
with one of the many Monsters. Up 1o
1500 locations may be searched in the
course of a game. Full sound effects and
Only £5.00 ,

of the most

Encounter many

Treasure and 1ry 1o

P'| F- ' 3 13
ind Magic wares from a trader sound - eliocts
Only £5.00

MNEW! 3-D Maze

save game lacility
Star Trek
(16K Spectrum; 8K = VIC 20; Dragon 32}

Save: the Galaxy trom the Klingons using

E-":Ltlli'll.l

make your way luick

voursell warth thae

wour eapvied T phagers and  photon But Biswuinis thiis

LERTHS R [ 3 Automatic short FAMEE SO0,
Only £5.00
sailisn YL TTR

Sprectrum & VI

Cruilaxy map and Star -hases
Full and
ihthculy ! Only £5.00
ALL ORDERS DESPATCHED BY RETURN

I enclose a Chigue/PO for €

siyunidd  ellects 10 levels ol

veatniael

Piease Supphy

The Questics-00) O

Mame _ 30D Maze
Addrens _ __ -
— — Post Code

Al pnices nchude PAP and VAT
IMPACT SOF TWARE
70, Rediord Avenue
EDINBURGH EH13 DBVY
TEL.Q37-441-4257

Orple5-00)
Srar Traw (€S 000 [ :

Games Pag

Fiease stale machine Dypsd

through
ground labarynth in your search for the
dreaded Orb, which you must destroy.
Monsiers,

route 5o that you can get out again. Full
and save game facility.

(4BK - Spectrum: Dragon 32)
3 Dmensaonal

Secwmeh Lor the 3 Lilwale

On

Irivisures

Starfighter (£5-00)

== ==1 '?
\ ;
= ﬁeé/ﬁ
oW W
Capital comes quality software for the

& now also Dragon 32

Star fighter

(16K = Spectrum)
All action, full-colowr, graphic machine-
Space-battle with devastating
explosions. On screen scoring and high
score kept. The longer you survive the -
more difficult it becomes. - Only £5.00 .
Games Pack (Unexpanded VIC 20}
Alein " Road Race *
The Island * Pontgon '

Only £5 DO

— VIC 20: Dragon 32) ;
the under

code,

discover

remember  your

L
wis trtasures, then
T e
Screeen Clock

Garme !
tey vhae

L L (o]

alwmriing s ooy DR saurmiee Do natnins

e Lhisacinanin s

JN g T TR TR TR

25% Royalties Poaed

es00) [

O

wleso0l O

y .- ; E Froen Scotierdls Cagelal comes aually solisare bor e

Des troyers 16 & 48K

Mew ond original arcade gome in real time. Weitlen in high
speed mochine code with hi=res gruphu-}r full calour and
sound eflects. Test your skill against the awesome ana
varying firepower ol the dilferear tLhe
Desiroyers, High score zaved,

ZX Spectrum

Wl ved uF

£ 6-50

IMPACT SOFTWARE O
70 REDFORD A-e DESTROYERS £6:-50
EDINBURG =

EHI12 naw

Tel 031 441 4257 IX TREK O £5°50
30 YOUR COMPUTER, APRIL 1983

AFORM LTb,

ZX Business Software.
FOR SMALL BUSINESSES AND THE SELFEMPLOYED"

=
pC

Business Bank Account 1; this program enables you to make
debits under 11 subheadings. Statements include totals of all sub

headings. f8.75
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 1o prepare statements of n:_m'[smr‘.:‘.intj invoices. Program waill
also calculate VAT, fB.75
Sales Day Book 2: with many extra facilities including 1otals 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. f4.75

@ All the programs have full search facilities @
Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and
quarterly analysis programs £25.00
Business Pack 2: incl. all 4 programs £30.00

Please specify memory size when ordering for your
ZX81 or ZX spectrum.
ALL PRICES Includs VAT post ] packaging for details send SAE to

TRANSFORM LTD

41 Keats Ho Porchester Mead Beckenham, Kent.
Tel: 01-658 1661




J. i, GREYE

*EFITEFIPFIISES LT0

. is a new company, from J.K. Greye, set up
A e L_ A spemhcany to bring you High Quality/Low
| ] Cost games for your Sinclair ZX Spectrum.

THE

ARCADIAN

4 Games plus Menu -

6/48k
PECTRUM

only £4.95 incl.

des

Invasion - Kamikaze
Mmeﬁeld UFO

for th
— SINCLAIR

The ARCADIAN
includes games (o suit all ages, from 510 105

INVASION: Our version of the Classic Arcade Game,
surely one of the best around. Includes Full Colour High
Res. Graphics, Sound and it's incredibly fast at the end.
KAMIKAZE: If you like Scramble, you'll love this. 16
levels (long cnes at that), of tortuously twisting caverns,
Missiles, Starmines (which move in between games, s0
it's never the same next time around), Bases, Fuel
Dumps (watch you don't run out of fuell), and two
speeds (difficult and impossible). Definitely a game for
those amongst you with a suicidal tendency, when
playing games, because you can score even when you
crash! (If you can make it past level 8, write and let us
know, ‘cause that's as far as we've managed!).
MINEFIELD: A totally new game, in which you have to
lay mines in a forest. Sounds simple doesn't it? But,
once you start, you can't stop and there lies the rub (or to
be more exact the explosion!), Guaranteed to get your
fingers in a twist!

UFO: Dodge the Asteriods, blast the Alien Craft and
work off your aggressive instincts on the keyboard. Gets
progressively more difficult the longer you last!

All of these for only £4.95, can you afford
to miss out on this one!

Send your order to J.K. GHEYE EHTEHPHISEE‘:- LTD
16 PARK STREET, BATH BA1 2TE.

Please send me copies of “The ARCADIAN" at £4.95

ach, lo:
each, 19 Name

Address

Postcode ..

| enclose a chegue/P.O. for £
made payable to J.K. GREYE ENTERPRISES LTD

All Soltware sold subject to the condition that Hiring, Lending,
Unauthorised Copying or Resale is Strictly Prohibited

TRADE & EXPORT ENQUIRIES WELCOME

PROGRAMMERS! Do you think you can write brilliant
games Software for the Spectrum?

If so, contact us and we'll market it for you. If you don’t

think your games are the best around, try the other

Software Houses, because we will only sell the best!

\ ‘II 1 II.. 11._][\_11\

L'\.r'l ..\\"'"

Outstanding Features

® Self centring stick.

® 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.

For ZX Spectrum complete with self contained box

interface which simply plugs into the Spectrum expansion

port (with or without printer) only £25.00 inc. VAT.

For ¥IC 20, Atari 400 and Atari 800 only £16.49 inc. VAT.

Full range of software available, details on request.

SOLE UK DISTRIBUTOR

HE MICRO QE?TIJ%n

| 80a Bedford Road, Kempston, Bedford MK42 8BL

Past & Packing

|

I

I

l Total (VAT inclusive)
| Cheques/Postal orders should be made payable to
I

I

I

Kempston (Micro) Electronics

Post to Kempston (Micro) Electronics, Dept
‘ |80a Bedford Road, Kempston, Bedford MK42 8BL

S S I RN NS S RS S (S S
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OUT OF THIS WORLD
SOFTWARE...

o _. , CREDIT CARD SALES LINE !

Jads e e | (0493) 602453 (24 hrs) .,
it i 0 O 5 Quoting your Access or Barclaycard number;
gt Sl DK Tronics software is also available from all;
PLEASE ADDON 50pfor PEP gmd mftware uutlets_ »

I enclose cheque/P.O. payable to ;

DKTronlcstotal ........................ ordebitmy 3D TANX—Pit your wits against the enemy Tanx. This is a full feature game with D
fantastic 3D balistics. ONLY £4.95 C

Access/Barclaycard 3D SPAWN OF EVIL—Eliminate the spawn before it matures to full attack F_r‘tr*r‘lT.r?"J
The most spectacular 3D space game ever written for this 16K Spectrum. ONLY £4.9¢
CENTIPEDE—Shoot down the ever menacing Centipede before it shoots you. One
the most addictive games for the Spectrum ONLY £4.95

SHERAELINE - rheiey ' For more information send 5.A.E. for our full colour brochure
_ oD o _ FRheis] (S|




d entertain ] sy
yeration and I5 graphics ONLY £4.95
trum version of this

IETEOROIDS—The best Spe

nstashc p
mount of machine
assembler

ISASSEMBLER—A fast m:
J giving full

W use on the 48K ar
lour output to the
XED [Toolkit)]—A p
K and 48K Spectrum. It creates sey

me saving features ONLY £6.95

en ONLY £4

wverful edi
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MICROCOMPUTERS

Buying software for your computer is a gamble. Apart from
the occasional review and, perhaps, a recommendation from
a friend, you have precious little information upon which to
base your purchasing decision.

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

- free membership -

THE MICROCOMPUTER SOFTWARE CLUB was started
to make software purchasing easier, cheaper, and less risky,
Membership is completely free of charge, as is the monthly
Newsletter. Every month members receive full details on
the best and latest programs available for their computer
and, simply and confidently, are able to order any of the
programs they choose at substantially less than normal
prices.

__ large savings ___

on top software

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

— no obligation —

Members are not obliged to buy a fixed number of programs
from The Club. They buy what they want when they want.
Whether it is one program in a year or one a month, they
know that when they buy from THE MICROCOMPUTER
SOFTWARE CLUB they are buying the best programs at
the best prices.

— free Newsletter —

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

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

CINETODAY,

THE MICROCOMPUTER SOFTWARE CLUB
P.0.Box 166, Oxford, OX2 9BJ, England.

Free membership application

Please accept my application and enrol me as a
member of %hc .zlic?m:um ter Software Club. 1

understand that membership is free of charge. NAME r I

As a member 1 will receive the Club Newsletter ADDRESS | |

free of charge and will be entitled to benefit
from any savings offered to members on selected

programs for microcomputers. I may cancel my

membership at any time. ary Ll

LIETE S
2 ] 1
L1 I o
Lo o O

When completed, return form to:- POSTCODE Ll

AGE (If under 18) |_| |

THE MICROCOMPUTER SOFTWARE CLUB
P.0.Box 166, Oxford, OX2 9BJ, England.
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A VARIABLE is 2 named memory area inside
the Vic which can store varying data. This
data can be in the form of numbers or
characters. If you can remember algebra at
schooi 1t typicaliy looked fike
A+2=y

where x and y are variables. Obviously the
value of y will vary as the value of x varies.
There are two types of numeric variables used
by the Vic — integer and f{loating point, which
is sometimes called real.

Integers are whole numbers with no decimal
point and the Vic can only deal with them in
the range -32768 10 +32767. The Vic will
assume that numbers are positive unless you
teil it otherwise. Examples of integers are:

1. 100, -32000, 329

Floating-point numbers can have a decimal
point and cover a much wider range than
integers. Floating-point numbers can also be
expressed as a mantissa with an exponent.

= -.- x 3 - -
' VFinnis’ recipe for

e Savour Clive

slimmer and faster
programming with this

first course in Vic variables.

VARIABLES: FIRST
COURSE ON A PLATE

Simply, this means that the number
1234.5678 can be expressed as a mantissa of
1.2345678 and an exponent of 3, where the
exponent means “times 10 to the power of 37,
or in this case 1,000. This would be entered
into the Vic as:
1.2345678E3

This might seem an unnecessary complication
but in fact it makes the entry of very large and
very small numbers easier.

For example the number 1,000,000,000.0 in
mantissa and exponent form is 1E9 and the
number 0000123 will be 1.23E-5.

A negative exponent can be thought of as
“move the decimal point to the right",
whereas a positive exponent means “move the
decimal point to the left”. On these two
examples we moved the decimal point nine
places to the left and ended up with an
exponent E9, and in the second case we moved
it five places to the right and had an exponem
of E-5.

The range covered by the Vic 15 from
+1.70141183E + 38 1o = 1,93873588E~ 39, and the
Vic works to nine digits of accuracy. Try some
numbers outside this range and see whart the
Vic makes of them.

But how does the Vic expect you 1o define
variables? What is the syntax for describing a
variable? The computer only acts on one, two
or three significant characters of the variable
name although wvariables can be much
longer. The Ffirst character must be
alphabetical. The simplest variable names will
be just one alphabetical character — for
example, A

In reality the Vic sees this as two characters,
one alphabetical, the other a *‘nothing”
character, that is ASCII 0 or null. Try the
following:

PRINT CHR%(65)
You get the letter A — correct? Now try

e R ——

PRINT CHRSIBSICHRS(66)
You get AB. Let us, introduce the ASCIIL 0 or
null character in the middle to see what it
does. Type
PRINT CHR%{65ICHR${0ICHR$(66)

The printout reads AB again — in other words
the ASCII null is completely ignored. So when
we define our variable names as A, I or X the
Vic stores AQ, 10, X0.

If you decide to use a second character this
can be alphabertical or numeric — that is A
through to Z or 0 through to 9, so that AA,
A9, XA, X1 are all valid names.

Our third significant character can only be $

or %. These characters define the type of

variable that the one or two preceding
significant characters represent.

Any variable followed by the % sign means
that this is an integer variable. Any variable
followed by the § sign is defined as a string
variable. Any variable not followed by % or §
is by default a real variable. Examples of valid
variable names are

A, AA AT i)

1A% AA% Al1% 29% for integer

AS  AAS A1 299 for string
Note that you can use, say, A, A% and AS in
one program and the Vic will quite happily
differentiate between them — it sees them as
three quite separate variables.

Where possible try to pick variable names
which mean something to you and relative to
the job that they are performing. There are
traps for the unwary, through. Say you are
using the variable CO. There will be a hidden
syntax error in the following apparently good
line;

for real

FORI=100TOCOSTEP-1

The problem? Vic sees the CO of the variable
and the S of Step as Cos which is of course a
Basic function.

The cure? Put a space between CO and S or

find another variable name. What is wrong
with C.on its own? It will save vou two bytes
in this instance alone.

In some cases it might be more convenient
to use whole words as variable names instead
of just one or two characters. For example, il
you are writing a program to help sort out
your home finances, variables such as Interest,
Balance, Debit mean far more when working
through your listing than, say, In, Ba and De.

You do not often get something for nothing
though and this is no exception. You gain in
program clarity you lose in using more
memory to do the same job, Every time your
program uses, say, the variable name Interest,
it needs eight bytes of memory to store it —
one byte for every character. So the difference
berween using In and Interest is six bytes for
each time it 15 used.

Integer variables are quite literally a waste of
time and effort. As you will see later all
numeric variables — forger about sirings for
the moment — are stored as floating-point
numbers. Thus when we ask the Vic 1o
perform integer arithmetic as follows:

X%=Y%+Z%

it first rakes the floating-point contents of Y%
and converts them to integer, then it takes the
floating-point contents of Z% and converts
them to integer, adds these two integers, then
converts from integer to floating point and
stores the contents in X%. Not only are you
wasting time while the processor performs
unnecessary tasks, but the % character uses up
one extra byte of memory every time it occurs
in the program. Tails you lose, heads you
Cannot wWin.

This does not apply to integer arrays.
Significant memory saving can be achieved by
defining an array as an integer instead of real.

We saw earlier that you cannot use Basic

{continued on next page)
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Address 4096—

Address 7679 —

BASIC v
variables <
arrays <
free memory —

T

String
data

Memory map. Varables are stored immediately following the end of the Bampmgmmm
memory, and they are immediately followed by the arrays.

{continued from previous page).

command words or functions as variable
names — for example Cos, Sin, New, Primt
would all be thrown out as syntax errors if you
tried to use them as variable names. There are
three other reserved words which you cannot
use as general-purpose variable names because
they are already used by the Vic for specific
variables.

ST — short for Status — is used to monitor
input-output functions to the screen, cassette,
keyboard or serial bus.

TI is used for the real-time clock. This is
updated every 0.016 seconds by an interrupt
routine.

TI$ is a string variable of six characters
length and it will return a real time in the
format HHMMSS. It may be initialised — set
to zero — easily by TIS="000000".

So now you know something about real and
integer variables, but what is the string
variable that keeps popping up?

String variables are used to store not
numeric information, like real and integer
numbers, but any of the 256 ASCII characters
available on the Vic. Thus whereas the
variable A may contain 1.2345, the variable
A$ may contain the word computer. String
variables are written to — filled up — in the
following manner:

A%$="COMPUTER"
The contents must be framed by the gquotation
marks Shift and 2 on your keyboard.

String variables are not restricted to storing
the letters A through to Z, but can store Vic
graphics and control characters as well. For
example try the following routine:-

10 LET A$ = "(clear screen)”

20 PRINT A$
where (clear screen) is the Shift and Clear
Home.

If we Run this routine the screen will clear

just as if we had typed
PRINT“(clear screen)” .
Note that the Let in line 10 is optional in Vic
Basic. Line 10 could have been written as
10A% = "(clear screen)”

String variables can be up to 255 characters
long. This, at first, seems rather difficult to
achieve as the maximum number of characters
that the Vic will accept for one line of Basic is
88, and this must include the line number
itself. We can achieve long string variables —
if we really want to — by the process of
concatenation of variables. This is really just a
complicated way of saying adding together of
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“string variables. For example, the program

10 A% ="Y0OUR"

20 B§="COMPUTER"

30 Cs=AS5+B$

40 PRINTCS
produces the result

- YOURCOMPUTER

C3$ has effectively taken the contents of A$
(Your) and has joined on the contents of BS
{Computer) to form the longer string.

Using the CHRS command other characters
may be added to the string. For example to get
a slightly better format to the result we can
amend line 30 to read:

30 C%=A%+CHR$(32) +B%
«which will give us
YOUR COMPUTER
Character 32 is “space” in the Vic. Another
way of achieving the same result here would
be to use the construction
30 Cs5=A%5+""+B%

Try different combinations yourself. Use
the cursor keys and colour characters inside
string variables and see what results you get.
Try to make a string variable 255 characters
long by using concatenation and discover the
error message that the Vic will print if you
exceed this number,

It is also possible to perform comparisons
between string variables by using the
following format

IF A% =B% THEN etc.

Of course when it comes to operating on
variables there are far more operators available
for the numeric variables. One word of
warning, though: if you want, say, the square
of variable A, it might’ be tempting to use
exponentiation of the form

B=AT2
However, whereas this will give you the
correct result, it is a very slow operation in
Basic and you would be better advised to use
the less impressive but faster contruct

B=A"A

So now we have a grasp of the different
types of Vic variable and how to use them. But
how does the Vic store these variables? To
answer that we must first look at the memory
map.

In an unexpanded Vic, user memory starts
at address 4096 and finishes at address 7679.
Addresses 7680 to 8191 are the screen area and
thus the total RAM available is 4K of which
0.5K is for the screen leaving the infamous
3.5K for you. To be fair, the reason why
RAM is limited on the Vic is because RAM
chips were expensive when Commodore

designed the Vic a few years ago. The cost of
the 4K chips used in the Vic was probably
more than 64K chips cost today because of
phenomenal advances in RAM technology.

Anyway, back to memory maps. Variables
are stored immediately following the end of
the Basic program in memory, and they are
immediately followed by the arrays. This
variable storage area stores both the names and
contents of numeric variables, but stores the
name only of string variables along with an
address of where the actual contents of that
variable can be found. The contents or string
data are stored downwards from address 7679,
that is, top of memory. Thus free memory is
actually the gap between string data moving
downwards from top of memory and the end
of arrays moving upwards.

As the boundaries between these different
areas will move as the Basic program is edited,
or string variables are changed, or whatever,
the Vic must keep a careful note of where these
boundaries are. The addresses of these
boundaries are stored in specific memory
locations in standard low-byte/high-byte order. '
I know some beginners get confused by these
terms: put simply, the Vic can only store eight
bits of information in each memory address
because it is an eight-bit machine. Eight bits
give you a total range of from 0 to 255 only,
but the Vic can address a roral of 65,535
addresses. Thus to get this range it is generally
necessary to use two bytes for each address
stored as low byte thar is, least significant and
high byte — the most significant. The actual
address is low byte +256 (high byte). If you
work our 255+256%255 you get 65,535 —
thus we can address the whole Vic range using
this format.

The locations which we are interested in are
as follows:

Low | High
byte byte |Address
Start of Basic 43 44
on unexpanded Vic 1 16=| 4097
Start of variables 45 46
Start of arrays 47 48
End of arrays 49 50
End of strings 51 52
maoving downwards
Top of memory 55 56
on unexpanded Vic 0 30=| 7680

Thus we know that variables are stored in the
area which starts at the address pointed to by
locations 45 and 46 and finishes at the address
pointed to by locations 47 and 48,

The Vic stores all variables regardless of
whether they are real, integer or string in a
similar way in this area, namely two bytes for
name, five bytes for contents — or the address
of where the contents are stored in the case of
strings. But if only two bytes are used for the
variable name, how does the Vic store the
three significant characters that it requires to
define éach variable? It does this by adding
128 to the first or second character depending
on the type of variable. For example, the real
— floating point — variable AA will be stored
as 65 65 where 65 is the ASCII code for A.
The variable AAS will be stored as 65 193 —
that is 65 (65+ 128), The variable AA% will be

stored as 193 193. i oontinued on page 101)
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SinclairZXSpecti

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 ZXB0. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The £X Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarangeof 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.

ZX Spectrum

HED
EDIT CAPS LODCK

TRUE VIDED

vEL 1|:IJ'-

I .fIL‘ll: ¢ ]

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 represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'llquickly 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 R5232 /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 ar 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 addressable for true high- |
resolution graphics.

| @ ASCIl character set-with upper- and

lower-case characters.

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

@ High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

® Sinclair 16K extended BASIC -
incorporating unigue ‘one-touch’
keyword entry, syntax check, and
report codes




The ZX Printer- The ZX Microdrive -

available now coming soon
Designed exclusively for use with the The new Microdrives, designed
Sinclair ZX range of computers, the especially for the ZX Spectrum, are set to
printer offers ZX Spectrum owners the full change the face of personal computing
ASCli character set=including lower-case by providing mass on-line storage.
characters and high-resolution graphics. Each Microdrive can hold up to 100K
A special feature is COPY which bytes using a single interchangeable
prints out exactly whatisonthewhole TV storage medium
screen without the need for further The transfer rate is 16K bytes per
instructions. Printing speed is S0 charac- second, with an average access time of
ters per second, with 32 characters 3.5seconds.And you'll be able to connect
per line and 9 lines per vertical inch. up to 8 Microdrives to your Spectrum via
The ZX Printer connects to therearof the ZX Expansion Module.
your ZX Spectrum. A roll of paper (65ft A remarkable breakthrough at a

long and 4in wide) is supplied, along with remarkable price. The Microdrives will be
full instructions. Further supplies of paper available in the early part of 1983 for
are available in packs of five rolls. around £50.

How to order your ZX Spectrum
BY PHONE-Access, Barclaycardor  Access or Trustcard.
- aro Trustcard holders can call 01-200 0200 for EITHER WAY-please allow up to 28
num soi e on : .
X %pert ims “i h‘:'a _" Of personal attention 24 hours a day, every days for delivery. And there's a 14-day
cassettes —available now day. BY FREEPOST -use the no-stamp money-back option, of course. We want
: ; needed coupon below. You can pay by you to be satisfied beyond doubt-and we
The Spectrum software library is :

growing every day. Subjects include cheque, postal order, Barclaycard, have no doubt that you will be.
games, education, and business/ e e T — — e e
g?%‘ﬁg;%ﬁ mé:igzmg:ﬂ;g?ég ’_To Sinclair Research, FREEPOST, Camberiey, Surrey, GUI5 3BR. Drde_l
History...Inventions.. VU-CALC.. VU-3D Qty Item Code ItemPrice Total

£ £

Sinclair ZX Spectrum-16K RAMversion 100 125.00
_Sinclair ZX Spectrum -48K RAM version 101 175.00

...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 _Sinclair £X Printer 27 59.95
Spectrum. Printer paper {pack of 5rﬂ|ls} 16 11.95
g 2 Postage and packing: orders under £100 28 295
ZX Expansion Module orders over £100 29 495
This module incorporates the three Total £

functions of Microdrive controller, local
area network, and RS232 interface.
Connect it to your Spectrum and you can
control up to eight Microdrives,

|

|

|

|

|

|

|

| *| enclose a cheque/postal order payable to Sinclair Research Ltd for £ _
communicate with other computers, and ]| *Please delete/complete 5 0 O i I

|

|

|

|

|

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

drive a wide range of printers. as applicable

|
|
|
|
|
|
Please tick if you require a VAT receipt|_ f=ig T g I
|
|
|
|
|

The potential is enormous, and the |Signature |
module will be available in theear'}f part PLEASEPR'NT = = T
of1983 for around £30. Name: Mr/Mrs/Miss N 1 S P 3 e TGN e T O

- - Lot 1. S Y GO Y S 0 Y Y I |5 I B R T S
El”:IE"— ] T A O R a0 A M T
S 50 I S Y 5 (R T T R ) [ O O 0 W S B S T |

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS. ‘_FFIEEPOST* nostamp needed. PricesapplytoUKonly. Exportpricesonap pli:aﬂnu
Tel: Camberley (0276) 685311. T, SRS AT e N L SRS S BSOS S R T T



Sinclair ZX Spectrum-technical data.

Dimensions

Width 233 mm
Depth 144 mm
Height 30 mm

CPU/ memory

ZB0A microprocessor running at 3.5MHz.
16K -byte ROM containing BASIC interpreter and
operating system.,

16K -byte RAM ( plus optional 32K-byte RAM on
internal expansion board) or 48K-byte RAM

Keyboard

40-moving-key keyboard with full upper and
lower case with capitals lock feature. All BASIC
words oblained by single keys, plus 16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have aulo
repaat.

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte per character
square, defining one of eight foreground colours,
oné of eight background colours, normal orextra
brightness and lashing or sleady. Screen border
colour also settable to one of eight colours. Will
drive a PAL UHF colour TV sel, or black and white
set (which will give a scale of grey), on channel 36.

Sound

Internal loudspeaker can be operated over
more than 10 octaves (actually 130 semitones) via
basic BEEP command. Jack sockets at the rear of
computer allow connections to external amplifier/
speaker

Graphics

Point, line, circle and arc drawing commands
in high-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functionsto
yield character at a given position, attribute at a
given position (colours, brightness and Hash) and
whether a given pixel is set. Text may be wrilten on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixad,

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which pedorms an exclusive-or operation
to overwrite any prinling or plotting that is already
on the screen. INVERSE will give inverse video
printing. These six commands may be set globally
to cover all further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to
cover only the results of that command. They may
also be set locally to cover text printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
inserted into text or program listing, and when
displdyed will override the globally set colours
until another control code is encountered, Bright-
ness and flashing codes may be inserted into
program or text, similarly. Colour-control codesin
a program listing have no effect on its execution.
Border colouris set by aBORDER command. The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present on the screen at once,
with some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen .

The screen is divided inlo two sections. The
top section - normally the first 22 lines - displays
the program listing or the results of program or
command execution. The bottom section -
normally the last 2 lines - shows the command or
program line currently being entered, or the
program line currently being edited. It also shows
the report messages. Full editing facilities of
cursor left, cursorright, insert and delete (with
auto-repeat facility) are available over thisline.
The bottom section will expand to accept a
current lineof up to 22 linas.

Mathematical operations and functions

Arnthmetic operations of +, =, X, =+ and raise
to a power. Mathematical functions of sine,
cosine, tangent and their inverses; natural logs
and exponentials; sign funclion, absolute value
function, and integer function; square root
lunction, random number generator, and pi.

Numbers are stored as five bytes of floating
point binary - giving arange of +3 X 10** 1o
+7 % 10*® accurate to 92 decimal digits

Binary numbers may be entered directly with
the BIN function, =, > < >= <=and <> may be
used to compare string or arithmetic values or
variables to yield 0 (false) or 1 (true). Logical
operalors AND, OR and NOT yield boolean results
but will accept 0 (false) and any number (true).

User-definable functions are defined using
DEFFM, and called using FM. They may take up to
26 numeric and 26 string argumants, and may
yield string or numeric results.

There is afull DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obtainable.

String operations and functions

Strings can be concatenated with +. String
variables or values may be compared with =, >, <,
S e <2 {0 give boolean results. String func-
tions are VAL, VALS, STRS and LEN. CHRS and
CODE convert numbers (o characters and vice
versa, using the ASCI code.

A very powerlul string slicing mechanism
exists, using the form as (x TO y).

Variable names

Numeric - any string starting with a letter
{upper and lower case are not distinguished
between, and spaces are ignored).
String-AStoZ%
FOR-MNEXT loops =A-Z.
Mumeric armays - A-L.
String arrays - AS toZS.

Simple variables and arrays with the same
name are allowed and distinguished between,

Arrays

Arrays may be multi-dimensional, with sub-
scripts starting at 1. String arrays, technically
character arrays, may have their last subscript
omitted, yielding a string

=irci=ir-
ZX Spectrum

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

Expression evaluator

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

It also operates on commands allowing the
Z¥ Spectrum to operate as a calculator

Cassette interface

The ZX Spectrum incorporates an advanced
cassette interface. A tone leaderis recorded
before the information to overcome the automatic
recording level fluctuations of some lape
recorders, and a Schmitt trigger is used to remove
noise on playback.

All saved information is started with a header
containing information astoits type, title, leangth
and address information. Program, screens,
blocks of memaory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays
may be verified after saving 1o confirm successiul
saving.

Programs and arrays may be merged from
tape to combine them with the exisling contents
of memory. Where two line numbers or variables
names coincide, the old one is overwritlen.

Programs may be saved with a line number,
where execution will start immediately on loading.

The cassette interface runs at 1500 baud,
through two 3.5 mm jack plugs.

Expansion port

This has the full data, address and control
busses from the 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 /'O port
equivalents of PEEK and POKE.

ZX 81 compatibility

2681 BASIC is essentially a subset of
ZX Spectrum BASIC. The diferences 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 scrolis automatic-
ally, asking the operalor “scroll?” every lime a
screen isfilled.

UNPLOT: the Z2X Spectrum can unplot a pixal
using PLOT OVER, and thus achieves unplot.

Character set: the ZX Spectrum uses the
ASCH character sel, as opposed 1o the ZX81
non-standard set.

ZX81 programs may be typed into the
ZX Spectrum with vary little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printar, which can now print out afull upper and
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX 81 software casseties and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




Program 1. The variable lster.

63000 PRINT"":Z2B8=PEEK(435)+256%PEEK(46)
63001 Z9=0:IFZ8>=PEEK(47)+256KPEEK(48) THENEND

£3002 IFPEEK(Z28)>127THENPRINTCHRS$ (PEEK(2Z8)~-128); :Z29=37:B0T063004
63003 PRINTCHRS$ (PEEK(28));
63004 268=28+1: IFPEEK(28)<128THENPRINTCHR$(PEEK(Z8) ), :00T063086
63083 PRINTCHR$(PEEK(Z8>-128); ' IFZ9=BTHENZ9=36

€3006 PRINTCHR$(29), :28=28+6:060T063001

feontinued from page 56)

The Vic places variables into the variable
storage area as and when it encounters them in
a Basic program. In the following program, A
would be stored first, then B, then CS.

10A=1:B=10:C$="C"

Program 1 is a utility which will list all the
variables’ names used in a Basic program. It
uses two variables itself, Z8 and Z9, and rakes
up about 230 bytes.

Line 63000 clears the screen and sets Z8 10
the address of the srart of variables.

Line 63001 sets 9 to zero. Thus if we
subsequently

PRINTCHRS(29)
it will print the ASCII null mentioned earlier.
This also checks whether Z8 is equal to or
greater than the address of the end of
variables. This step is obviously redundant for
the first pass through the program,

Line 63002 checks whether the character
stored at address Z8 is greater than 127 and if
it is, subrracts 128 to give us a printable
character in the range A to Z. 29 is then set to
37 which means a subsequent

PRINTCHR$(29}
will give a % character — that is, we have
detected an integer variable as the first
character is greater than 127.

Line 63003 prints the character if it was
originally less than 127,

Line 63004 increments Z8 by 1 so that we
are now looking at the second character of our
variable name and a similar process to that in
line 63002 is performed.

Line 63005 sets £9 to 36 — the character
code for § — if it has not already been set to
the % code.

Line 63006 prints Z9 which can now be 0,
36(8) or 37(%), and then increments Z8 by 6 10
pick up the first character of the next variable
name. The program then loops back to line
63001 1o continue the process.

How do you use this urtility? It needs to be in
memory with the main Basic program whose
variables you want to list. More of how to get
it in later. You must then Run your program
and when it ends type

GOTOB3000

This will start the utility, the screen will clear
and the variables encountered in the Basic
program will be listed. Ignore Z8 and Z9
which are listed at the end — they belong to
the utility itself. Do not type Run63000 or all
you will get is Z8 and Z9 on their own. This is
because Run automatically does a Clr which
clears the variable siorage area.

If your main Basic program does not end
but, say, continuously loops, press Run/Stop
and Restore keys, then type

GOTOB3000

The variables used will still be in the variable
storage area. Remember, though, that they are
placed there only as and when encountered by
your Basic program, so try to ensure that it is
run for long enough, or all possible
subroutines are entered before pressing the
Run/Stop, Restore keys or some variables may
be lefi off your list.

Now how do we get the utility into memory?
Well, one way is to Load your main program
from cassette and then to type in the utlity
from the listing. Ensure that you do not
already use lines 63000 and 63006 inclusive,
of course, or you will overwrite them. This is
obviously tedious and prone to errors. You
cannot Load the utility from cassette as this
automatically clears memory first and would
thus delete your main program.

What is needed is the ability 10 merge or
append programs — but rthis facility is not
available on the Vic — or is it?

The following procedure was devised by Jim
Butterfield — a Commodore Vic supremo.
The trick is to save the utility on to cassette
not as a standard binary file but as an ASCII
data file and then to fool the Vic into accepting
keyboard entry from the cassette.

Here is the procedure — it is a little
complicated but mighty handy in lots of cases.
First type in the utility from the listing. Save
in the normal way typing

SAVE "VARIABLES"

This will give you a normal binary file as a
back up in case anything goes wrong. Now
t \J
E)];‘I?ENLl.l,"VARI;&BLEEIASEIII":CMD'l:LIST

Press Record and Play on the tape cassette
when asked to do so.

When the tape stops type

PRINT # 1: CLOSE1

You now have the utility saved as an ASCII
file. What we did here was to Open the
cassette for a Write operation; set the Vic
output from the screen to the cassette; and
then listed the program not to the screen but
direct on to the cassette. We then closed the file
and returned everything to normal.

Now to merge this with your Basic program
which is already in memory. Firstly, make
sure that you rewind the tape to the beginning
of the utility ASCII file. Then type

POKE19,1:0PEN1
and press Return. Press Play on tape and the

cassette will search for the file, finally
reporting:

FOUND VARIABLES (ASCII) ;
Clear the screen and type exactly three cursor
downs so that you are now on line four. Type
7"(home)":POKE198, 1:POKEG31,13: POKE153,1
and press Return, Note that (home) means the
Clr Home key.

The motor will whirr into life and after a
short time an error message will display on the
screen. Ignore it,

If vou now List you will find the urlity
tucked on to the end of your Basic program
and you can Run and Goto 63000 as
previously described.

This merging technigue is also very useful
for adding vour favourite subroutines to a
program already in memory.

Different programming techniques are
generally required if you are trying to save
space or trying to speed up a program,
Unfortunately it is sometimes difficult 1o do
both at once. If you are trying to save space,
use single characters for variable names and
minimise the number of vanables that you
use. Remember each new variable needs seven
bytes in the variable storage area, and tha
string variables also need space in the string
data area to store their text. To speed up a
program you need to ensure that a specific
variable can be found quickly by the Basic
interpreter. You remember how Basic
allocates variables into the variable storage
area as and when it encounters them in the
Basic program? Every tume the Basic
interpreter encounters a variable, it jumps to
the variable storage area and sequentially scans
along untl it finds that variable name.
Obviously, if that variable is first in the list, it
finds it faster than if it is the last in the list.
Thus to speed up the process we need to
ensure that speed-critical variables, or the
most commonly-used variables, are at the front
of the list. We can do this by assigning them to
dummy values in the first line of our Basic
program.

If you are using a constant value in several
places in a program it will speed up operation
if you assign a variable name to it. For
example if you are using the constant
32897.123 a lot, this uses up nine bytes every
time it occurs. It also slows down the
operation as Basic has to read in all nine
characters and convert them to a floating-point
number for internal use. An initial assignment
of A=32897.123 will not only save you
memory but time as well.
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FOX

ELECTRONICS

Presents Products:

For the Spactrum The VIC-20, The Jupiter Ace and the ZX-81

The Fox Spectrum Upgrade Kii (for issue
2 machines only) takes your machine to
48K, no soldering required and full in-
structions supplied.

Unbeatable value at £24.00

Spectrum Keyboard — A 42 key full
travel keyboard which ZX printed circuit
board simply screws into.
(No soldering required|

I
£29.95 + £2.50 PEP. |

New fmm FOX the Vixen HAM Cartridge
for the VIC 20. Switchable between 16K or
BK + 3K gives you the option of full 16K
RAM or 8K and 3K RAM in one pack.
Simply plugs into

rear axpansion port

no re-addressing of
axisting basic programs

needed only ESQQS incl. PGP

Let your VIC 20 talk to you with the New
Chatterbox speech synthesizer with an
infinite vocabulary of spoken words.

Improve your Memory

with the ZX Panda. The
uniquely expandable 16K RAM
pack. Simply expanded 1o

32K by insertion of a

plug in module. Specially
designed 1o eliminate wabble,
and complete with LED power indication
16K expandable RAM pack £24.50ie ror
16K expansion module £19.95 i0ct, PE P
or 32K complete for £40.00 inet. PER

or go for the Big Big pack 64K only £50.00

Fully programmable and simply plugs into ZXB1 Keyboard (identical 1o Spectrum
L1 ced 5 :‘EW Sounds g' let your % VIC or Motherboard. Includes a series of keyboard opposite again with ZX81 PCB
?::“gﬁp:;:um SDFE\::':"JI_" [h;;efglr:c’mmg s software routine in Eprom to facilitate the fitting inside, again without soldering. A
Joystick.  with the New with the PIOGIATTS. £57.00 ... ror great buy atonly  £20.95 . 2 ssee
Professionally programm- Chatterbox 3 ZX81 Keyboard No 2.
built from able sound phonetic COITIII"IQ shurtlv from FOX Alternatively, go for the stylish and effic-
strong nylon  generator. synthesis, THE TANDEM ient, pushbutton, precision moulded (ABS
and steel. £19 95 unlimited Expandable ex Unmgrhgfl:n i as per your ZX81) 3 coloured keyboard at
ﬁ;l must for e vocabulary pansion system, able 16K RAM an incredibly low price of 0 m
all games + BOp P& complete gives 4 expansion pack for the Unit adheres direct to ZX key- £1 /
Ic-:]:-;?hf\sr or inexpens- wnhuI|< x slots for VIC 20 Jupiter Ace. br,sard No :mhienng required,  inct PEP
ively enhance EF'EB!.::"" I cartridges. Custom Similar concept to "g Send now to FOX
Ezs m existing SMpATer: anc designed case, ZX Panda. For The pectrum Electronics 141 Abbey
= sounds with housed ina plugs directly into more power to Echo. Volume and Road, Popley 4. Basing-
+ £1.00 PEP Sacatoct smart black computer. Further Faster Forth you tone control. Load stoke, Hamts Catalogue
expansion for box. Also for expanded by using need a Pacer. and Save without available. Send SAE.
only £6.95 + ZX81. Tandem system 16K expandable | SWitching leads. Allproducts guaraniond
0p PaP. pucT ROM socket. No RAM £29.95 Looke gu-—.}d, wtlrrs ad: a furthir ;
£56.00 | Srapowersupoly 16K Moduie£1995 | Soundsgood. ' PG LM
int. PEP. needed. £33.00 incl. £23.50 25,  Delivery 10-14 days.
[t

Self Adhesive
Cassette Labels

Y ON ROLLS OR SHEETS
Y IDEAL FOR USE IN TYPEWRITERS
Yk ABOON TO SOFTWARE PRODUCERS

* CAN BE PRINTED WITH CLUB OR
COMPANY LOGO OR SYMBOL

CASSETTE LABELS ON SHEETS
(15 Labets par sheet)

SPECTRUM SPECTACULAR £4.95
DRAGON EXTRAVAGANZA £4.95

Two new books by Roger Valentine. Each containing
a mammoth 50 programs (for the Sinclair Spectrum
and Dragon 32 respectively).

From the publishers of:

WHAT CAN I DO WITH 1K? £4.95

CASSETTE LABELS ON ROLLS
(Complete with tractor feed perforations:
to allow use in most computer printers)

WHAT CAN I DO WITH 16K? £4.95

Square or round ended centre hole
Minirmum order 500 labels
500 Labets £11.00
1000 Labels £20.00
2000 Labels £35.00

100 Labols £3.50
200 Labels £6.00
300 Labats £8.25
400 Labels  £10.00
500 Labels £12.00

The two best program books for the Sinclair ZX81.
Available from your bookshop, or

Al Prices include VAT and postage/ packing
Excellent discounts for large quantities
Please send stamp for printing price lists and sample labels
NEW FOR 1983 - Sampler pack of different types of computer label - £20

naustriz

Y&H COMPUTEER SERVICES
182¢ Kingston Road, Staines, Middx.
Tel: Staines 58041

Unit A4
Smeed-Dean Centre
Eurolink Ind. Estate
Sittingbourne

Kent ME10 3RN
Sittingbourne (0795) 28425 (24 Hrs. )

BUSINESS USERS PLEASE NOTE: OUR PAYROLL
PROGRAM IS NOW AVAILABLE FOR: ZX81, SPECTRUM,
FET, BBC, KONTRON AND SOON DRAGON PLEASE
WRITE FOR DETAILS OR SEND £2.00 FOR
COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY)
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LODE

THIS ARTICLE is aimed at those of you who
would normally read the words machine code,
scream, and turn the page quickly. If you have
done this in the past, now is the time to
change. Did you realise that Basic itself is a
machine-code program, and that every
instruction such as Print, Let and Poke is
converted into machine code, and then run as
machine-code subroutines? This tends 1o make
Basic very slow — a machine-code program is
in the order of 100 times faster than its Basic
equivalent.

As in Basic, machine code is made up of a
series of instructions which are executed
sequentially — one after the other — starting
from the one in the lowest memory location
and working up through the memory. As in
Basic we have instructions allowing us to jump
to a new location — Goto — execule a
subroutine and return to the instruction
following the subroutine call — Gosub and
Return — add number, subtract, conditional
jumps — If-Then-Goto — and so on. The only
trouble with machine code is that these
instructions are set out differently.

A command in machine code is called a
mnemonic and the thing that this mnemonic
manipulates is called an operand. This is
illustrated in figure 1, a short segmemt of
machine code.

Unfortunately, these mnemonics and
operands cannot be typed directly into the
computer. To speed things up, each
mnemonic is represented by a numerical code
— varying from 0 to 255. These special codes
are called operation codes — op-codes for short
— and it is these op-codes that the computer
can understand and act on.

In figure 1 then, A9 represents the LDA #
command, 85 the STA command and 60 the
RTS. Using these op-codes and operands
then, we can reduce any program to a series of
numbers.

For wvariables in machine code we have
registers. A register is similar to a variable in
Basic — that is, it can be set to contain a
particular value which can then be added to or
subtracted from in a similar pattern to the
variables in Basic.

Now here is the catch. We have only five
registers, and of those, only three are available
to play with. If that is not bad enough, they
can only contain integer values from 0-255
inclusive. It may look grim, but let us assess
exactly what we have available.

Register

symbol Name
A Accumulator
bt X register
Y Y register

SP (or S) Stack pointer
5 lor Pl Status register

The A register is the most used, and most
important register of the five. The X register
is used mainly as a variable or offset. The Y
register is used mainly as a variable or offset.
The SP and S registers are pretty tricky and
win a separate section of their own later on;
but basically the SP shows current position on
stack, and S is the basis of conditioned jumps,
elC.

Now let us try a simple machine-code
program for adding up the two numbers
stored in memory locations — from now on
referred to as bytes 0 and 1 and storing the
result in the second byte — byte 2. The
equivalent Basic program to do this would be

POKE 2, PEEK (D) + PEEK (1)
In machine-code this looks like this:

Op-
code Operand Mnemonic Comment
18 CLC  Clear the carry bit
AL 00 LDA O Load the
Accumulator from
byte O
65 o ADC 1 Add contents of
byte 1
B5 02 STA 2 Store the Accumu-
lator in byte 2
60 RTS Return to Rasic

fcontinued on page 107)
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For the best hardware,
the best software.

The BBC Microcomputer system is
g{-nvmll\r regarded to be the best micro in its
pnw‘ range you can lay your hands on. So, if
youre lhmkmg of buw ing one or already own
one,you'll want to know dlmul the software that’s
been specially designed for it.

Not surprisingly, its made by Acornsoft,
the software division of Acorn C omputers Ltd
who designed and built the BBC Microc ‘omputer.
So naturally you can expect the highest quality
software with the built-in ingenuity to fully
exploit the BBC Micro’s potential.

Further education for everyone.

Creative Graphics,which includes the book
‘Creative Graphics on the BBC Microcomputer’
(price £1745), provides 36 programs on cassette
producing a spectacular range of pictures and
patterns in full eolour, including animated
pictures, recursively-defined curves and three
dimensional shapes.

Word c‘)f‘qllt‘l‘i(‘"]ﬂ’ (price £11.90) contains
three word sequencing programs on cassette.
Fach program presﬁnth a series of jumbled
words which must be arranged on screen to form

Creative Graphics | Word Sequencing

tor th BEC Microcompuher Modets Aand B for they BEC Microcompuier Mooels Aand B

either a proverb, nursery rhyme title or a !
sensible sentence.
Learn more languages.

LISP (price £24.35) is the fundamental

languagfr of artificial intel ligence research.

FORTH

for the BEC Microcomputer Mode! B

LISP

for thae BEBC Maicrn H.‘h"\pu. ter Models Aand B

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

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

Mind-boggling games.
l’inlﬂ&ﬂphﬂrs Quest l:;p]‘ll;{:
£9.95) is an advanced adventure
in which you tell the computer
what you want to do and it

| ——




| Phtlosopher’s
Quest

T Thstn ESERC, BCr ot Bl (3

Snapper

T e FUFMC M i paiter MACsed

B ®aa S

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

Snapper (price E‘) 05) is a colourful game
where you guide your ‘snapper’ through tlw
masze, edlmfr dots and fruit and avoiding the
creatures tlml chase you. Complete with full
sound effects, score and a ladder of high scores.

Rocket Raid (price £9.95) b{"lltl‘-: you on a
mission to raid a heavily guarded Martian fuel
depot. You must fly your rocket over mountains
and lhmu"h caverns., dwndm;_ enemy missiles
and {ln{lg_rm'r{mwnw of deadly fizzers.

Increase your business acumen.

Desk Diary (price £9.95) is an indispens-
able program that can hold a file of several
hundred names, addresses and telephone
numbers.

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

more by sending forour
free {dtdluffllt’

Rocket Raid

T P LIERC NG roecos v for BAGcChad

How to get
Acornsolt programs.

If you're a credit
card holder and would
like to buy cassettes of
the programs shown in
this advertisement, or
if you would like to
know the address of
your nearest stockist, just phone 01-200 0200.

Alternatively, you can buy the cassettes
directly by wndmg off
the order form below to:
Acornsolt. ¢/o Vector
Marketing, Denington
Estate,Wellingborough.,
Northants NN8 2RL.
Also use this formif you
would like to receive
the current free
Acornsolt catalogue.

Please allow 28
days for delivery.

e Credit Card Holders. Ring 01-200 0200.

Desk Diary
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To: Ae t:-rn-.nil v/o Vector Marke ImlIr e mntrlnn Estate,
We llingborough., Northants NN8 }]{l

Please send me the iulltmuw -
PROGEAM

l:{ :udr
Acornsoft
(1 E ul‘ll\.‘}

PRICE  QUANTITY | TOTAL

Creative GGra nhu s k1745 [ (SEXO1/SBDO1)
Word “f:_q}u i 1|1Lr L1190 ' ~ (SBEO6)
LISP €2135 {(SBLOZ/SBD0Y)
FORTH £2435 “SBLOI/SBDO3)
l'hllu-|-h= rs ".,lu: sl .5:"?.*!.”: — (SBGol)
Snapper €995 = JSLED)
Rocket Kaid ':I'l.u:'- (SBGOS)
DeskDiary ™ £005 R | ~ (SBBOT)

TOTAL
I enclose PO/che ‘que [hl‘.dh]f to Acornsoft Ltd. Or ¢ h.:lr"'i‘
my cre ~dit card.

Card Number
Amex/ Diners/ Visa/Aceess (Delete)
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Nt On Your VIC

To

GREAT :
GAMES! 3

CONVERT YOUR VICINTO AN ARCADE RESCUE A VICPRINCESS

MACHINE A multi-part adventure for the standard VIC 20!
Amazing arcade action for the standard VIC 20 All you have to do s find the castle, defeat
with 5 new exciting games from Clifford the q:lr:a?'I n, find your way through the
Ramshaw: ALIENBLITZINVADERS! GROUND labyrinth, kill the wizard and rescue the
ATTACK, STORM and SPACE ROCKS* (games Princess. And that'snot half of it! THE WIZARD
marked * contain machine code). You must & THE PRINCESS cassette only £5.95.

have the VICGAMES PACK cassette-only $5.95.

IS THERE LIFE AFTER THE ALIEN OVERUN? HOP YOURWAY THROUGH THE NIGHT!

You'll find out in Clifford Ramshaw’s book All the programs from the book VIC Innovative
VIC INNOVATIVE COMPUTING-undoubtedly one Computing are available now on cassette.
of the finest culloecflugg gfs BASIC programs. Each cassette £5.95.
nly £6.95.

- ] Orders to: 131 Trafalgar Road, Correspondence to: Glebe Cottage, Trade enquiries @
® MELBOURNE HOUSE PUBLISHERS  Qrdersto.131mafaigars rtbiig el danredy weicome =
m _ Pleasesend me your free catalogue. Lelghton Buzzard, BEDSLU7 TNA =
Please send me: ZX81 Cassettes
B Books ' Machine Language Made Simple 16K SPECTRUM 48K SPECTRUM =
B SPECTRUM for the ZX80 & ZX81 £8.95 () Over The SpectrumMo.1  £5.95 Penetrator £695 W
B | Understanding Your Spectrum £7.95 || NotOnly 30 ams £4.95 [] OverTheSpectrumMo.2 £5.95 . TheHobbit £1495 o
o Spectrum Machine Language Understanding Your [] Over TheSpectrumMo. 3  £595 STANDARDVIC 20 =
For The Ahsolute Beginner £6.95 _EXE1ROM £895 [ rams from Spectrum ! VICInnovative Cassette1 £5.95
| Over The Spectrum £6.9% | Complete Sinclair Basic Machine Language Book  £5.95 ViCIinnovative Cassette2 £595 H
e O Lr;ealézen:nplmue Spectrum ROM e : ?::I?Enum Cassetias f};ﬂ DRAGON 32 D ch;mva;lu '::.asuttn 3 Egg =
B [ spectrumHarawareManual  £5.95 Complete Sinclair ZX81 kom EI RS e R ot | The Wizard & The el f595 B
= n:.:nn : Disassembly Part A& B £9.95  _SupercCassetteA £5.95 cucdibalbliiedololon il fods it 0
CIEnter The Dragon

= Enter The Dragon £5.95 w',':“;;u OUESOTINE FX01, 2385 cuperCausEcie B £5.95 Allpricesinclude VAT where appiicable g
: VIC iInnovative Computing £695% f ED_ :
] All Melbourne House cassette software is unconditionally guaranteed against malfunction. m FROBED SEG SR IK HONE BNC P &t B
- Access orders can be telephoned through on our 24-hour ansafone (011 8587397, TOTAL £ -
B ienciose my cheque/money order for £ e e S [ |
: Please debit my Access card No _Expiry date ____ signature == :
il Name e = Tl Bt Address _ 5o e

- ; L postcode = [ved ]
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fcontinued from page 103)

There is an odd quirk in 6502 when adding
up: the only Add command we have is ADC —
add with carry. This takes the contents of the
carry flag and adds them to the result of the
original calculation we were hoping to make,
If the carry flag were set then — say it was set
to 1 — the result obtained when the ADC is
performed would be 1 too high. So the CL.C
command sets carry equal to zero and we
should get the right result. 4

So now we have our machine i srogram
in the form of op-codes and ope ~ndsy where

can. we put this little masteroicce? On the
Vic-20, it is best placed directly under the
screen memory, as here it will not interfere
with Basic at all.

A program to Poke our machine-code

program into memory is given in figure 2.

Type it in and Save it. Check lines 50, 60
and 100 especially as any mistake here could
cause a crash. When “Finished” appears our
program has been loaded into bytes 6700
6707. To run this program we use the Sys
command. To run the machine code starting
at 6700, type in

SYS 6700
and hit Return. You should get an almost
instantaneous reply of “Ready” and the cursor
blinking. The machine has run the program,
but it was so fast that you did not notice. To
check that it has done something try —
PRINT PEEK (00) + PEEK (1), PEEK (2)

As location 2 = location 0 + location 1, the
two printed numbers should be the same.

The stack is an area of memory situated
around 600-650 reserved for remembering
data in a first in last out — FILO — manner. It
is called a stack because of its similarities with
a stack of other things, for example, plates. If
you have a stack of plates and then add a plate
to the top of this stack, then the next plate you
take from that stack must be the one you have
just added. The same is true for our memory
stack. The last item to be pushed into the top
of the stack will be first to be pulled off it.

It is by using the stack that Basic returns
from a subroutine to the right place, knows
when it has finished a For-Next loops and so
on. The pointer which tells the 6502 what
position it is at in the stack is the stack pointer
register SP. As return addresses are added to
the stack each time a subrourtine call is made, 1t
is best to avoid using the stack as much as
possible. Unless you keep a strict record of
whar exactly you are doing, what you put in
might not be whar you get out at some later
date.

The starus register — SR — is better
considered as a group of eight bits rather than
just one byte. It contains seven flags and one
unused bit. They appear as —

Bit number 78 B 43 210

Symbol NV —=BDI ZL

Bit 7 is the sign bit. It is set whenever a
result from Add instruction is a neganve
number in two's complement format.
Translating this, it means that N bit will be
the same as Bit 7 in the accumulator after
many operations.

Bit 6 is the overflow flag used in two's
complement subtraction when the result could
be wrong due to a carry from Bit 6 to Bit 7. Bit
5 is unused.

| RN T oo

Op-code Operand Mnemonic Operand Basic equivalent
AS 03 LDA# 03 A =03
a5 05 STA 05 Poke 5, A
60 RTS Return
Figure 1.
Bit 4 is the Break flag and is set after the Brk DO* F8* BNE $F8
instruction to let us know that it is a software, 60 RTS

not hardware, break. Bit 3 is the Decimal flag
and informs the processor whether to use
BDC or binary representations of data. Bit 2 is
the interrupt flag, when set, it will prevent any
interrupis.

Bit 1 is my personal favourite. This is the
zero flag and is used to indicate that the result
of any particular operation equals zero.

Bit 0 is the carry flag which is used for a
carry during additions. It can often be thought
of as an eighth bit during additions. These
flags form the basis of all the Conditional
Jumps in 6502 assembly.

We get the following branches:

Branch Statusregister
BCC ~— if carry clear cC=0
BCS — if carry set C=1
BEG — ifequalto0 Z2=1
BMI — if minus (negative] N=1
BNE — if not equal to 0 Z=0
BPL — if plus (positive) N=0
BVC — if overflow clear V=0
BVS — if overflow set V=1

These branches correspond to the If=Then-
Goto sequence, except that one does not
specify a branch and an address but a branch
and a displacement between 127 and -126.
This displacement is added to the program
counter — PC, or two-byte register which
contains the address of rhe instruction
currently being executed — to send it either
forward or backward by that displacement.

To illustrate this, here are two programs;
the first clears the screen, the second zips up
and down the music scales. The asterisks on
the programs indicate a memory byte to be
skipped in the branch instruction.

Assembly code Mnemonics

A2 00 LDX # O
A9 20 LDA # $20
SD* 00" 1E* STA $1E00,X
9D* 00" 1F* STA $1F00, X
CA* DEX

10 POKE 56, 26: POKE 52, 26: REM
RESERVE SPACE FOR THE
PROGRAM

20 COUNT = 0: REM POINTER TO
DATA

30 READ D$ : IF D$ =
“FINISHED" ": END

40 D1% = LEFT $ (D$,1) : D26 = RIGHT
§ (D%,1) : REM CONVERT
HEXADECIMAL

50 V = (ASC (D1%) - 48 + {(ASC (D1%)
>64) *7)) *16 :

60 V = V + [ASC (D2%) - 48 + ((ASC
(D2§)>64) * 7)) : REM DECIMAL

70 POKE 6700 + COUNT, V : REM
STORE THE MACHINE CODE IN 6700
ONWARDS

80 PRINT (6700 + COUNT) ; V : COUNT |
= COUNT + 1:GOTO 30 : REM
REPEAT FOR NEXT BYTE

99 REM : HERE IS THE DATA OF THE
PROGRAM

100 DATA 18, A5, 00, 65, 01, 85, 02, 60:
110 DATA * : REM END OF DATA.

Figure 2.

"*" THEN PRINT

The Basic equivalent of this program would

= x-1
IF X <> 0 Then 30

The F8 in the branch instruction is the
displacement mentioned and is obtained thus:
count how many bytes are needed to skip
backward, in this case 89. Then this is
converted to eight-bit binary. One's
complement is then calculated in binary and 1
is added to obtain tweo’s complement. The
resultant sum looks like this:

00001001

11110110

11110110
1+

1111011

The eight-bit binary is then converted to
two-bit hex: F7 is the result. If a line 5 is
added to the Basic program
5 FOR 1=0 TO 512 : POKE 7680+ 1,760 : NEXT
and the rest entered and Run, this will show
you what the machine-code program does. To
enter the machine code, change line 100 in
figure 2 to:
100 Data A2,00,A9,20,90,00,1E,9D,00,1F,CA,

DO, F8,60

Do not forget to Save, then Run, just in
case. To run the machine code try Sys 6700.
The program should respond with a blank
screen and a “Ready™ plus cursor.

Here is the second program.

nuwnn

Op-code Operand Mnemonic
A9 oF LDA # OF
8D 0E 90 STA 90DE
A2 FF LDX # FF
AD 00 LDY # 00
CA* DEX

8E* DA~ 90" STX 900A
BC* 0B* 90" STY 900B
cs* INY

FO* F& BEQ F&
B0 RTS

The Basic equivalent looks like this:
10 A=15
20 POKE 36878, A
30 X =255
40 ¥=0
B0 X=X-1
60 POKE 36874, X%
70 POKE 36875 X
Bl Y=Y+1
90 IF ¥Y=0 OR ¥ =256 THEN 50
100 END
The F6 in the branch-if-equal-to-0 command
is obtained by the same process as was used to
obtain F7 previously.
To enter this program change line 100 to
100 Data A9,0F, 8D,0E,90,A2 FF,A0,00,CA
102 Data 8E,0A,90,8C,0B,90,C8,F0,F6,60
When the program has been Saved, try Sys
8700. This will Run the program, but it may
be a bit fast, so until next time, can you think
of a machine-code routine to slow it down? [l

YOUR COMPUTER. APRIL 1983 107

S . = S o



108

NEWNES PROGRAMMING BOOKS

PROGRAMMING LANGUAGES FOR
MICROS

Garry Marshall BSc, PhD, MIEE

Principal Lecturer, The Polytechnic of North London

& Sample programs for each language ® Useful 1o students
of computer programming, personal computer enthusiasts,
as well as potential users in industry and in business,

0408011858 136 pages

BASIC FOR MICROS

Jeff Maynard

Group Telecommunications Manager, BICC ple

* |ntroduction to the fundamentals of programming and
BASIC for popular microcomputer systems. ® Each aspect
of BASIC and its uses is explained by example. It is not
necessary to own a microcomputer to benefit from the
book, but the reader who has one can denve additional en-
joyment from running the programs listed in the text.

040801224 2 128 pages

TTfewnes Technical Books
Borough Green,Sevenoaks, Kent TN15 8PH

A series of programming books specially written for micro users. The first book in the series
is a general introduction that summarises all of the commonly used micro languages. Books
two and three cover BASIC and Pascal, and later books will deal with COBOL,
FORTRAN, FORTH, assembly language etc.

PASCAL FOR MICROS

Mike James BSc, Grad IMA, MACSyFSS
Senior Lecturer, Teeside Paolytechnia

= Specially written for the first ime user of Pascal. » Sels out
to teach you how to write your own Pascal programs for
your microcomputer. A survey of the versions of Pascal
available on different micros is included and attention is
paid to their special features throughout the boock.

040801249 8
ALSO OF INTEREST...

6502 MACHINE CODE FOR BEGINNERS

A P Stephenson

The author of several books and a regular contnbutor to the
microcomputer press has here produced a very readable
and lively introduction to 6502 Machine Code for Begin-
ners. Specially written for owners of 6502 based microcom
puters, BBC Micro, Acorn Atom, Pet, Apple elc

0408013117 160 pages £595

176 pages

ORDER NOW from your local Bookseller

A catalogue giving details of all our computer tities is available from
Newnes Technical Books — an imprint of Butterworth & Co
(Publishers) Lid, Borough Green, Sevenoaks, Kent TN15 8PH

JAYSOFT
Business and leisure

Be the James Onedin of the
Far East — borrow 55000, make
100,000 from trading exotica
& retire... if you survive the
true to life hazards of money
lenders & market forces.
Available for ZX81, SPECTRUM,

A simple user friendly
program structured to maximise
storage space. With at least 9
headings, it will document up to
80 records on 16K, 240 on 48K.
Available for ZX81, SPECTRUM,

Your Personal Accounting
Utility Ledger keeps track of
your finances & even helps with
tax returns —a boon for the self
employed. Prepared in consulta-
tion with Professional Auditors.
Avallable now for ZX81, soon for
48K SPECTRUM & DRAGON
32.£7 .95 (16K) £8.95 (48K)
(Trade in 16K for 48K £4.45.)

JAYSOFT, s Wentworth Drive, Bishop's Stortford, Herts.
Flease send tor turther intormation.
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REGISTERFD REFERRAL CENTRE

/_ FOR THE BBC PROJECT
3==3] BEEBUG

FOR
THE

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICROQ

MEMBERSHIP NOW EXCEEDS 14.000
14,000 MEMBERS CANT BRI WRONG — BEEBUG PROVIDES THE BEST SUPPOAT
FOR THE BBC MICRO. BEEBUD MAGAZINE — NOW B8 PAGES INCLUDING NEW
PRODUCT GUIDE SUPLEMENT — DEVOTED EXCLUSIVELY TO THE BBC MICRO.
Programa — Hints b Tips ~ Majpor Ariboles -~ News = Asviews — Commaentery
PLUS merbery dacount scheme wah Natora! Retsdes. FLUS mambes Softears
Librgary. — & grivang range of softerics from sround U190 per consetts. 10 Magarnes &
wear, Fini paue Apel 1380 Reprnvis of all nayei svellable 3o mesrBers
October lssus. Progrem Fastures © Alen Arsch, Calsrdas Genarator. Urmon Jack, and
Marmary Diapley Uthty, Pl srtties o0 Debugging. Improang Koy Dewsction. Acom
Pres Rslwase or 0.5 1.7 ard lnsue 1 Bagic_ The Tube snd Second Processer Optora,
Mew Sores for Lesa Esperarced Lisen and Softwacn Revean
Dec! Jan lpsus. Progrem Festures: Specs Crty [invede: rype gams), Sispugut, Ama
lpypiieh painbng program), Rescus [mdsiulsosly wireves peogeam she Bad Losdng
oo ~Bad Program Message' ') ard Pack = 3 program io compact basic progremms snd dac
vl rwversy.  Solteesrs  revesn including Veedwiss, Book revess. adding
Jovpocis, nterfece o Model & Fow 1o asess the vides controller chipa snd idas Sod
the ravs T phus @ raew crog of hants and tps
Gebiuery loaws: Program Features: BEEBMATE — Finl youwd vy 1hirsuagh the randoem
s, goaked by 3D v Traem el the mars #r macallert gama. FIVE-DICE -
sl Frodameniation of YAHTIEE (A, & novel dice gere, Alss a igting of Wik
FELD — & omation fom dcomsols, SPIROPLOT scresn doodier, snd 8 compleis
TSy Smplay PrOgEam o 3 unad ey, Fius Maching Cosle Screen Dhempa for she Epacn,
ard Sedoana Priviers: artcies on USING FILES, IDEAS OM ANDBLATION Ibnechadeng #
Rn-uw-zcm program) an introduction 1o the use of Procedures, 8 Survey of Books on
i BEC Mizcrn, snd 8 Roundug of Dac Syasemn Henm. PLUS & varsty of HINTS, TIPS
AND INFD, ruplisd a wrgle WO command to parform o SIDEWAYS SCROLL. WiN
A COLOUA "-’lﬂhﬁgﬂﬂ. WORDWISE WORD PROCESSORS AND ACORNSOFT
ARAPSE ANOKL B U0 THIAN SAETWARE CAMBETITINN
MEMBERS SOFTWARE LIBRARY =
Cffers mambers 8 growing tangs of safrwese from (150 per casstte
1. Searfies (IR, 3. Moordanges [ 1850). 30 Maoughi ard Crossess (337, 3, shaps Manch
(VEACH, Mingiprcies 11EK). 4, magee Esl C2KT Cylom Amsck (2K, § Aswrg-Trackes
faa)
Upilither: |. Duassrmbler {16K). Redefine (18K} Minl Text Ed {K2K)
Applioatiens: |. Superplos (12K}, 2. Mastesrfile () ZX)
135 ducoast (o members on the eurelbent wordwine word proormusg peckage — Tha
reprmamis & wdviag of evend [3.00
STOP PRESS
AFEAUT has negociated a desl with ACORN aver the new 1.3 OPIRATING
SYSTEM ROM. BEEBUG mambars are offarsd the ROM a1 sround half price
Ses BEEBUG Fob lnsve for detaila

Send £1.00 & SAE for Sample.

Make cheque 1o BEEBUG
and send to:

BEEBUG Dopt 4
I74 Wandsworth Rd
London SWSE 4TE

Mambarship: UK 6 40 for six months
9.90 for one yoar

Owvorseas ona year only:

Europa £16.00 M iddle East £15.00

Editorial Material to PO Box 60,
51 Albans, Herts, ALY 1AR /

Americas & Alrica £22,000
01hw Countries £23.00




our Spectrum
I¥0Idin§phack?

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

Written by the sharpest minds in micro technology today, this comprehensive library of
software will allow you to maximise the entire range of your Spectrum’s impressive

capabilities. If you demand the best from your Spectrum, cut out and mail the coupon

today, because once you've unlocked all the secrets of your Spectrum - there'll be no

haolding you back.
EEEi‘j}]EE}Thn Complete Spectrum ROM Disassembly

Thisis the book for the serious programmer who wants to get right to the heart of the
Spectrum system; its 16K ROM control program.
Written by Dr_ lan Logan and Dr. Frank O'Hara, each ROM routine is completely
disassembled and its function clearly explained. Great care is also taken to ensure
the reader understands how all the routines within the ROM interact with each other.
The book also explains every aspect of the Spectrum’s software operation in detail
and makes all functions and entry points available for use in your own programs and
routines. £9.95

CETEETT Y R Spectrum Hardware Manual

Anessential aid for every Spectrum user, giving an easy to
follow explanation of how this sophisticated micro computer
really works, written by Adrian Dickens.

Backed up with a complete rundown on each component’s
function and full circuit diagrams, the book reveals many
features of the Spectrum system not mantioned in the Sinclair
Manual.

The book also includes practical hardware projects and tips
enabling you to take full advantage of the system’s hardware
potential. £5.95

Understanding Your Spectrum Owver the Spectru Spectrum Machine Langu For
g rl:' b nguage

A complete overview of Spactrum 30 axciting programs and games ute Beginner

software aystems explaining both BASIC to test you and your Spectrum Ewerything the first ime user neads
and machina language programming plus many pragrammng hints to know about Spactrum Machine
£7.95 and tipstoo 06,95 language LE.95

= Orders to: 131 Trafalgar Road, Correspondence to: Glebe Cottage, Tradeenguiries W
™ Flease send me your freecatalogue. &9 urzard,

Please send me: ZX81 Cassettes e
B Books {1 MachineLanguage Made Simple 16K SPECTRUM 48K SPECTRUM a
B SPECTRUM __forthe X804 2x81 £8.95 [ OverTheSpectrumNo.1 £595 LI Penetrator £695 W
m I.Indmmrl-dln%‘mur spectrum £7.95 L NotOnly 30 Programs £4.95 [ OverTheSpectrumNo.2 £5.95 () The Hobbit £1495 o
= gﬁpeﬂ;mﬂmb;a‘ttlmalnguaga Lot i 'ilmﬂﬂm'! our i Over The 5 l'l';ll'l'l Tr:u 5 £595 STANDARDVIC20 =

rThe ute nner A o . = | rams m5pec m 0 1 1
B () Over The Spectrum £695 | mﬂ' Sinclair Basic e m:%ln: Language Book £5.95 [ ﬁ.miﬂﬂgmﬁh Eﬁ; =
B [ TheComplete Spectrum ROM ] Basic Co ssette f250 DRAGON 32 O ViCinnovative Cassette3 £595 g
m . Disassembl £9.95 5 P ete SInCIalr IXE1 Bom DEnter The Dragon O] VIC Games Pack £5.95 o
- Ia lsn;;g;m ardwareManual £595 m":%'mm‘r SartALE £995 gu r F:“;“' A £5.95 [ Thewizard & The Princess £5.95 -
= nter The Dragon

B ) Enter The Dragon £5.95 ;;é‘?gdﬂu“ it i R i SupercassetteB £5.95 Allpricesinclude VAT where applicable g
: T ¥iC Innovative Computing * £6.95 £ 20 :
@ AlMelbourne House cassette software Is unconditionally guaranteed against maifunction. B Pibass dd B0p for postandpack £ -~ -
= Access orders can be telephoned through on our 24-hour ansafone (01) 85873597, TOTAL £ =
B 1enclose my cheque/money order for £ il
: Please debit my Access card No. Expiry date : Signature :
B Name ——— __ Address
[ Postcode ¥C4
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An exciting espionage adventure
inwhich you follow the wvillain's trail

through complex puzzies, coded messages
and 3-D mazes. With different solutions every
game Super Spy will keep you entertained for
weeksl Full save routing. £6.50

e 48K SPECTRUM
Everest Ascent

VP Sake your claim to the Top of the Waorld in this gripping vemical advenbure
in which you aim (o conquer the 29,141 summit of the world’s highest
peak

Struggie from base camp [o base camp in defiance of all the obstacles
which man and nature can throw at youl Survive intense cold as you
watch out for avalanches, thin ice and, of course, abominable snowmen|
Cope with wayward Sherpas and cross bottormless crevasses but
remember to watch your axygen supplyl A game of skill, cunning. bravery
and daring for those with a head for heights! £6.50.

48K SPECTRUM

Transylvanian Tower

A spine-chilling adveniure with spectacular 3-D graphics
Can you rid the world of Count Dracula before he
introduces you to the dark world of the living dead? Homor
filrn addicts will know most of the moves, but we've also
added a few of our ownl Can you discover the mystery of
the tumret and escape with its reasuresy

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

Give your Spectrum a bite of the action nowl

Includes full save routine for use during the daylight —
hoursi E£6.50

Mow available from selected branches of
W H. Smith & Son Ltd.,

16K SPECTRUM

Ship of the Line

An Adventurous Management Game

Command a |1 7th Century sailing ship . . . win victories for Britain
juggle your supplies, manpower and amimunition

fearlessly baitle your way up the ranks _ . . and finally achieve
promotion to First Sea Lord, but beware _ . . it wonT be easyl
Encounter and engage enemy fieets.. . . sunave sunsroke
fever and famine . . . endure fire, fog and thirst . . . then

when you think you've done well . . . rush back to Port

for promotion! With full colour, ship graphics and
Sound £4.95

For credit card orders
please ring 0628 21107.

r . Al L -
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48K SPECTRUM

Ship of the Line

48K version features the chance to send out boarding paries, to build up
prize money., (o lake intelligence tests and to bribe your way up the
admiralty ladder| This greatly extended version of Ship of the Line really
makes the most of your extra memory. £6.50

16K ZX81

Bargain Bytes Cassette One

Deep Sea Adventure * Bank Account * Underground Adventure *
Depthcharge * Hangman * Loan Calculator * Codebreaker * Foreign
Currency Calculator. A genuine bargain!

Eight interesting programs for just £5.00

16K ZX81

Bargain Bytes Cassette Two

Stock Market Game * Seafanng Adventure * Jackpot * OXO * Financial
Model * Ski Run * General Knowledge Quiz * Copycat

Too many programs to desribe for only £5.00
Ideal as a ZX81 Staner Packl

48K SPECTRUM

Muliti Function Cash Controller

If you want to make your machine work for you, this is an ideal
program. ..

Cash Controller has four basic functions, it keeps your Bank Account in
order, it looks after your Home Budgeting, it calculates loan interest
and repayments, and finally it checks your mortgage for you. In
addition. it only lets you into the program by mearis of your own secret
password which you personally choose. Once you've allocated
budget headings, any transactons you put through the Bank
Account will automatically be taken into account on your

budgets.

Lizing a Sinclair printer, nard copy statéments can be
produced running from any date to any date; much
more versatile than your regular bank statement! This
program has been carefully crash-proofed to
prevent a minor error from scrambling the existing
data, and comes with clear on-screen
instructions plus full printed notes to help you
on your way. Finally, it holds up to 200 bank
transactions and fills up most of the
memory of your 48K Spectrum. £10.00

Despatch within 48 Heurs
Guaranteed.

All tapes despatched by
Flrst Class Post.
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Blast off into a new
fast-action, flicker-
free universe with
Robert Newman’s
smooth-animation
machine-code
routines.

A

THE PROVISION of colour, sound and user- | full and excitingly implemented on Spectrums. | enough when used in Basic programs on the
definable high-resolution graphics on the The usual method of producing the illusion | Spectrum if only one or two graphics
Sinclair Spectrum encourages many people to | of movement involves first printing an object | characters require animation, but the move-
try writing arcade-style games for their | at one position, and then erasing it and | ment has a jerky appearance, because the
computer. Such programs require fast-action, | printing one character position further along | smallest distance that a character can be
flicker-free graphics if they are to be success- | the screen. This method is certainly fast | moved is one print position. There are only 32

: positions across the screen, or 22 from top to
First data byte for each line. Second byte. bottom
1 = e i =

Another disadvantage of Basic is that the
action slows down noticeably when several
characters are required to move, or if the
graphics are large, involving printing on a
number of lines or across several columns.
Most commercially-written software uses
machine code in order to achieve the required
speed and smoothness of movement, but
writing an entire game in machine code is not
a task that most home programmers would
relish. It is therefore necessary to consider
other methods for speeding up the action in
Basic programs.

Smooth routine

On the ZX-81 it is possible 1o short-cut the
Print statement by Poking characters directly
into the display file, thereby getting slightly
faster graphics. Unfortunately the Spectrum’s
display file is laid out in a very complicated
fashion — see page 164 of the manual — and it
is not really feasible to do the same thing on

Figure 1. this computer.
For this reason 1 have written a machine-
Figure 2. code routine especially for the purpose of

enabling games programmers to obtain faster,
smoother animation from Basic. It is intended
to be used with user-defined graphics
characters, which can be made as large as

{continued on next pagel
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Listing 5.
; EEH UyLticoloured invaders
" R Newsan 1985
3 REH B version
d BEH === e s e
o CLEAR &65159
28 FOR G=160 TO 1B0 STEB -20
- -
=@ GD aﬂn lad
A4 MEXT ¢
5@ INK @
B8 STOF
FD REM sl sssdPFrasrsisnnssiny
128 POKE BES5182,14: FUKE obilgd, 1
_éigﬂFnR x=0 TD 108 STEP 2: GO =S
12e Fﬁn xlui TO @ STEPR 2: @
X = -B: O
SuUB Pa HEXT x
130 POKE BS160,0: FOKE 65161
;14@ POKE £5162,140: POKE 551&3,
158 POKE BS164
iﬂﬂ EHHﬂﬂHIZE ﬁﬂﬁ B5aT71
i REM BEisrmilirrt s 00 88988
200 POKE 55151,2. (=11 ASi16D,323
218 POX S516% ,
=20 GO pal s
HESI POKE 65161 .49y-9: POKE G51&635,
240 PORE B&85185 .4
2sa Go I
268 RETURMN
270 REH #3333 308 ifssisssasass
3B@ FOR c=8 TD &: PRINT IMK c;
21@ POME S8E180,.c 120+
2329 RANDOMIZE &sn 65171
I38 NEXT ¢
348 RETURMN
D50 HEH 6kt ki s s besiibsssaadaes

fcontinued from previous page)

desired and printed by a single call to the
routine. In addition, the graphics can be
located at any position on the 256 x 176 high-
resolution screen, and can therefore be made
to move by as little as one point at a time. This

2

Q
42
123
20X
22
0

3
|
221
47
=
225
32
=]
221
10

175
(8]
178
92
35
Q
221
285
119
119
230
213
209
=
2355
=T
?

8

0
o2
221
203
25
7O
197 -
&

-

T
229
221
1
70
?
126

Listing 1. Machine-code dump.

B

0
221
94
235
1
221
205
<21
&0
205
20%
(5]

i
8
221

1

0
35
-
203
221
221
126
170
52
221
219
Fl

Q
78
221
S

1
221
[z
29
it
7B
12&
2
4
T
119
11
rin)
24
b
a4
7

40 9 7 221 53 10
221 53 7 52 247 203
33 203 14 23 221 53
10 221 53 & S2 19
221 53 10 40 & 7
=21 353 10 e 250 119
193 241 5 &l 32 155
201 221 53 9 32 10
221 20X 4 70 40 4
235 33 78 235 221 53
g 32 204 221 355 10
40 & 7 221 353 10

> 250 119 35 213 229
245 2053 219 11 241 225
209 221 54 8 =] 221
S4 7 1 24 153

is a considerable improvement over the coarse
32 x 22 resolution normally obtainable. The
colour of the graphics can be controlled from
Basic with the normal Ink, Paper, Bright and
Flash statements.

The machine code occupies 197 bytes, and
the safest way to store it is to move RAMiop
downwards in memory, using the Clear
command, and place the code between the
Basic area and the user-defined graphics.

The address of the routine will therefore be

different for 48K and 16K Spectrums. The
routine itself, however, is the same for both
computers, and a dump of the machine code is
given in listing 1. Owners of 48K machines
can use the loader program in listing 2. Enter
this program and Run it, inputting the
numbers from listing 1 as prompted: read the
numbers from left to right. I would advise you
to check the machine code before Saving it or
attempting to use it. This can be done with the

{continued on page 115)

Listing 3. Disassembled machine-code.
ORG 65160

XFOS DEFB 2

YPOS DEFB. 175

WIDTH DEFE 8

HT DEFE 8

MODE DEFEB 1

UDGCH DEFB 1
DEFB ©O
DEFE ©
DEFB ©
DEFE O
DEFE ©

H

START LD IX, (23730)
INC IX

LD  HL, (23675)
LD E, (IX+5)
DEC E
sLA E
SLA E
SLA E
) 1 Sy
ADD HL,DE
EX  HL,DE
LD  C, (IX+0)
LD B, (IX+1)
LD A, (IX+3)
LINE PUSH AF
PUSH BC
LD A, (IX+2)
LD  (IX+&),A
CALL 22AAH
ED TSiixeziaa
INC (IX+7)
CPL
AND 7

LN1
L1

-2

L3

LS

INC
LD
FUSH
FLSH
CALL
FOF
FOF
BIT
JR
LD
JR
EX
LD
INC
LD
EX
LD
LD
LD
DEC
JR
RLCA
DEC
DEC
JR
SLaA
RL
RLA
DEC
DEC
JR
DEC
JR
RLCA
DEC
JR

A

(IX+8),A

DE
HL

OBDEH

HL
DE

Oy (IX+4)

NZ,S
BC, O

LN1

HL, DE
B, (HL)

HL

C, (HL)
HL, DE
(IX+9),8

(IX+10),9
A, (HL)
(IX+7)
7 A e

(IX+10)

(IX+7)
NZ,L2

C
B

(IX+10)

(IX+&)
NZ,L7

(IX+10)

i

(IX+10)

NZ,.L5S

L& LD (HL) , A
FOF BC
POP AF
DEC B
DEC A
JR NZ, LINE
RET

=7 DEC (IX+T)

JR  NZ,L4
BIT ©, (IX+4)

JET e L4
EX HL,DE
INC HL
1 2} S M
X  HL,DE
L4 EC  (IX+8)
RaT Mzl S
EC (1X+10)
IR Z.L8
LY RLCA

DEC (IX+10)
JR  NZ,L9
JrR @ NZ.L3

L8 LD  (HL),A
INC HL
FUSH DE
FPUSH HL
FUSH AF
CALL OBDBH
FOF  AF
FOF HL
FPOF DE

LD (Ix+8),8
50 S £ 1
JR =3

END

e
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48K SPECTRUM SALINC ISV

are now marketing

PROGRAM. ~ OURS. GIVES 'YOU ALL OF THE PIXEL GAMES

FEATURES YOU REQUIRE!

THE PERSONAL FINANCE SYSTEM IS A TRADER

PROFESSIONALLY WRITTEN, MENU-DRIVEN SYSTEM A trilogy of 16K programmes that combine to give
FOR THE MAINTENANCE OF YOUR CURRENT an epic 48K graphic adventure. As a galactic trader,
ACCOUNT. you deal with some very bizarre customers indeed

FEATURES: Will you live to teli the tale?

Automatic posting of standing payments.

Details of Payee etc. maintained for all entries.

All entries maintained in chronological sequence.

Full validation of all input.

All standing payments and credit/debit entries fully
updatable/deletable on-screen.

Full search facilities.

Reconciliation to your bank statement.

Future Balance feature gives current account balance
on a specified date — e.g. usable income after all
standing payments deducted for current month.
Output to ZX printer if required.

Systemn status screen.

Multiple bank accounts handled.

Full after-sales service.

VERIFIED CASSETTE AND FULL USER
DOCUMENTATION FOR ONLY £4.95
FROM

FOREST SOFTWARE, 45 SOUTHWOLD., ‘

BRACKNELL, BERKSHIRE RG1Z 4XY

* ok % Ok % %

* % ¥ %

- With the help of your on-
,h::ard computer, you seek
itable planet amidst the

Y/,

/

PIXEL POWER A graphics workshop packed with useful
P features like Create, Amend, Save, View Set

HARVESTER A cut-throat strategy game for 2 to 4 players
BRAINSTORM Can you get our three space explorers across
a river of nasty goo without blowing their minds

Il

EXPLORING SPECTRUM BASIC I
Complements the Sinclair manual by ZX-81 GAMES

te;;%:.?n&t lons 0:{9? iSI c F %%gfra?[m ming ;‘Laéjs‘;race Striker + Zor ii—g: —t IE:E gﬂ ggg E
& seriovs spf;ifrl;?ns, 191 P{;Eas. caos | 5‘:‘:?;;“ sl 'CE(’;”[‘” Sl RAM S |
THE EXPLORERS GUIDE TO THE ZX81 . Trader VIC20+ 16K RAM  E14.95 O
The book for the ZX81 enthusiast. 152 pages " == I Subspace Striker + Zor  VIC20 + 16KRAM £795 0O |
of games, application and utility programs plus - Starquest + Encounter WVIC20+ 16KRAM  £795 [
much useful information on machine Ianguage Pixel Power VIC20+ 16K RAM £795 0O
and hardware. “Immediate and lasting value” Mg, | Harvester + Brainstorm VIC20 €795 0O l

(P.C.W.). £4.95

‘ Please send me the games as ticked
Available from leading bookshops and
computer stores, or direct from Timedata (U.K. \ I fotal cheque/FO. enclosed... s e |
P&P free, overseas customers add £1.50 per ‘ heque Wanle to QUICKSILV
N

item for surface mail).

TIMEDATA Ltd. Dept. A
16 Hemmells, Laindon, Baslldon, Essex. 3&15 GED
Tel.: (0268) 418121

\\\\\\l\lll 3

\

~\\\

vileEDALT A\\I s lai s e Ll
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Xy
MEMBERSHIP INCLUDES: 20% OFF FIRST TAPE
15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER

* Special offers during membership * Forthcoming free offers _
% (Occasional very special hardware offers * Regular Newsletter and Lists
* Only the best software by the most respected hcuses stocked

ZX81 - SPECTRUM - DRAGON 32 - ORIC 1 JUPITER ACE - B.B.C.
TWO SCHEMES

* MAIL ORDER MEMBERSHIP: £8.00 * SHOP MEMBERSHIP: £5.00 * OPTIONAL LIFE MEMBERSHIP £5.00 EXTRA
* SPECIAL SCHEMES FOR 15-YEARS-OLD AND UNDER * 0.A.P.s * UNEMPLOYED
TELEPHONE ACCESS/BARCLAYCARD/VISA ACCEPTED OR S.A.E. FOR FULL DETAILS.

FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS!

You know us! We are genuine! Full refund of fee if not satisfied
when membership details arrive or anytime in first six months if "‘THE FRIENDLY TO USER’’ STORE
genuine compiaint is not resoived within 30 days. Pop-in to the shop and have a chat about 7 |

= e dane

5 ST. PETERS LANE, LEICESTER. TEL: 0533 29023 WA ) |

Fo

: THE .(FRIENDLY THE FIRST MIDLANDS REGION SHOP

| SPECIALISING IN SINCLAIR COMPUTER

TOUSER STORE" - s
COMPUTING GENERALLY.

STOCKING: SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and
JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE.

Possibly the widest range of software available in the Midlands.

BBC software now available!

SPECIAL MICROWARE'S OWN SOFTWARE FOR THE ZX SPECTRUM.
ALIEN COMMAND 16/48K SPECTRUM ONLY £4.75

BACKGAMMON 16/48K SPECTRUM ONLY £4.50

YAHTZEE 16/48K SPECTRUM ONLY £4.50

Please include 50p post & packaging with software orders.

5 ST. PETERS LANE
LEICESTER

TEL: 0533 29023
Open 9.30-5.30
closed Monday

SEND S.A.E.
FOR FURTHER DETAILS
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{continued from page 712)
same loader program by deleting lines 20, 30,
70 and 90, and changing line 80 to:

80 PRINT TAB 10; PEEK i
If all is correct, you should Save the routine
with the command:

SAVE “animate” CODE 65160,197
Owners of 16K computers need to make the
following changes. In listing 2, change line 20
o

" CLEAR 32389
and line 50 to
FOR i=32390 TO 32586
Save the routine with the command

SAVE “animate” CODE 32390,197

You can now test the routine by clearing the

screen and issuing the command:—
RANDOMIZE USR 685171 48K
RANDOMIZE USR 32401 16K

Whereupon the character in user-defined
graphic “a” — usually a capital letter A —
should appear at the top left-hand corner of
the screen. If this does not happen you have
made a mistake while entering the machine
code.

If the computer has crashed you must
remember to reset RAMuop by giving the
appropriate Clear command before reloading
vour copy of the routine and checking it.

If all went as expected, here is how to use
the routine from a Basic program. If you
examine the disassembled routine in listing 3,
you will see that the first 6 bytes are used as
variables, XPOS, YPOS and so on. These
names will not be recognised if you try to use
them in a Basic program, but by Poking
different values into these six bytes you can
control the operation of the routine as follows.

Routine control

XPOS — address 32390 for 16K, 65160 for
48K — is the X co-ordinate of the top lefi-hand
corner when the graphic character is printed
on the screen. Possible values are the same as
are allowed for the PLOT command, that is 0
to 255.

YPOS — address 32391 or 65161 — isthe Y
coordinate of the top left-hand corner of the
graphic character when printed on the screen.
It may take values from 0 — bottom of screen
— to 175 — top of screen.

Width — address 32392 or 65162 — this is
the number of points left-right in the character
to be printed.

HT — address 32393 or 65163 — is the
number of points top-bottom in the character
to be printed.

Mode — address 32394 or 65164 — has the
value 1 if you wish to print a character at the
current position, or 0 if you wish to erase a
block of Width x HT points at the current
position.

UDGCH — address 32395 or 65165 — this
must have a value from 1 to 21, and it tells the
routine where to find the data for the character
that you want to print. A value of 1 means that
the first byte of data is held ar address USR
“a", that is, the first byte of the user graphic
“a”, while a value of 21 means that it is held in
address USR “u”.

Values Poked into these six bytes before
calling the routine will be unchanged on exit,
so, if printing more than one character, you
may not need to update every byte. You will
get strange results, or possibly cause a crash if

you attempt to set XPOS and YPOS 1o values
which do not permit the character you wish to
print to fit onto the screen, and so your Basic
program may need to include a check to
prevent this.

Different colours

The routine prints the graphic character in
the colour defined by the current contents of
system variable ATTR T — location 23695. If
you want to print characters in different
colours, you can set ATTR T from Basic
without changing the current print position by
using a dummy Print statement such as

PRINT PAPER 6; INK 1;
before calling the routine. The Flash and
Bright statements can also be used.

If you use the routine to print user-graphics
consisting of eight-by-eight points, then the
methed of storing the partern is exactly the
same as described in chaprer 14 of the user
manual. However, the routine can handle
graphics of any size, and the method for larger
characters is slightly different.

Firstly, design your character on a piece of
squared paper. I am going to use the routine to
move the character across the screen by two
points at a time, and so it is best to leave a
margin at left and right edges of two blank
columns. The operation of moving left or
right by two points and printing at the new
position will then automatically print over the
old space invader, saving the trouble of erasing
it first. The character we want to use therefore
consists of 14 by 11 points.

If the width is not an exact multiple of eight,
you must add the required number of blank
columns to the right-hand edge. The width of
the character is then divided into eight-bit
sections, which can be described by a Bin
number as usual and stored in the user-defined
graphics area. A program like that in listing 4
can be used for this. The first byte of data for
the character is going to be stored in address
given by Usr *a”. When entering data for
your own characters, remember that the data
for the top line is stored first, then the second
line and so on.

Since the space invader occupies 22 bytes,
that is, all of graphics “a" and *b", plus most
of “c”, the next unused section begins at USR
“*d”. This is where the four bytes of data
needed for the character in figure 2 can be
stored. When these two lines are printed over
the bottom two lines of the space invader, its
legs will appear to move while it moves across
the screen, Enter and Run listing 4. You can
save the user-graphics if you wish with

SAVE “chars’"CODE USR *"a",32
Erase listing 4 — you can do this with New

Listing 2.

10 REM listing 2
20 CLEAR 45139
=0 CLE * FRINT
listing 1"
A0 PRINT 1 PRINT "address contents®
50 FOR i= 45140 TO &5356

&0 PRINT 13

JO IMPUT n

BO PRINT TAE 10:in

90 POKE i,n

100 NEXT i

(48K}

“snter numberd from

14K users change linas 20 & S0
tor—

20 CLEAR S2Z238%
=0 FOR i=323%0 TO 323584

Listing 4.

10 REM character in figure 1
20 FOR i=USR "a® TO UBR "a"+21
-0 READ n: POKE 1,n
40 NEXT 1
Z0 DATA BIN GOOO0L11 , BIN L0000,
BIN 0O0L1111.BIN 11100000, BIN oOLL1111,
BIN 11110000, BFIN QULI001L ;BIN OOL 1L OO0
&0 DATA BIN 00110011, BIMN 001 10000
BIN 90111108, BIN 10130000, BIN OO011111,
BIN 11100000, BIN GOO01010:0, BIN 10100000
7O DATA BIN DOOLTO11, BIM OO 100000,
BIN OO01GD000, BIN QDG 00  BYIN G0 1 G000
BIH 00010000
B2 REM character in figurme 2
20 FOR i=USR "d” TO USR "d"+3
100 READ n: POKE i.n
110 NEXT i
120 DATA BIN OOO01000, BIN O 100000,
BIN OO001000, BIN 01000000

since the routine and the user-graphics are safe
above RAMtop — and enter the program in
listing 5. This will make a row of seven
multicoloured space invaders walk across and
down the screen in the manner so familar to all
devotees of the arcade game. Note that all
seven invaders can be erased with one call to
the routine when moving down a line by
setting Mode to 0, Width to 140 and HT to
11 — lines 130-160.

Other sections of the program are as follows:
lines 300-340 print the row of seven characters
in the seven different Ink colours. Lines
200-260 call the subroutine at line 300 to print
first the row of space invaders at a certain
position and then overprints their legs with
the character in figure 2.

Lines 100-170 make the invaders move first
left to right across the screen, and then walk
back in the reverse direction. Lines 20-60
make the invaders move down the screen after
walking across it.

Fast graphics

From this example, you should be able to
see how the routine can be used to advantage
in your own programs, producing spectacular,
fast-action graphics.

Finally, should you find that the user-
defined graphics area is not large enough to
store the number or size of characters that you
wish to print with this routine, you can
relocate the routine and use a larger area of
RAM for character storage.

This can be done very easily since the
machine-code routine can be put anywhere,
provided that its first byte, that is, XPOS,
comes immediately after RAMuwop. For
example, if you wanted to use the routine to
generate 40 characters per line printing, you
would need to define your own six-by-eight
character set, or copy the Sinclair one, missing
out the left and right hand margins which give
spaces between the letters. This would require
a large area of memory — about B0O bytes —
for storage, and so 48K owners would need to
relocate the routine at, say, address 64000 by
issuing a command

CLEAR 63999
and then loading with
LOAD "animate” CODE 64000

The user-defined graphics area can now be
moved to start at address 64300 by Poking
system variable UDG — location 23675/6 —
accordingly. This gives ample space for an
alternative character set or for any other user-
graphics.
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THE DRAGON DUNGEON

4

TAKE INVENTORY!

You've tried N,S,E and W and failed
to find the particular treasure of your
quest. Now is the time to “take
inventory” at the Dragon Dungeon,

The Dungeon vaults are filled with
peripherals, books, software and
other goodies, exclusively for the
Dragon 32 owner — from recorder
leads to Editor/ Assemblers and from
arcade games to Data Base Manage-
ment Systems.

Our stock of software is selective,
since we believe in value-for-money.
Feed your Dragon on the best pro-
grams! Current best-seller: Sala-
mander's superb ‘Dragon Trek’
(£9.95).

We try to stock everything
published on -the Dragon. Try the
‘Dragon Companion’ (£4.95) and
discover 12 graphics modes! Current
best-seller: David Lawrence's ‘The
Working Dragon 32' (£5.95).

‘Textstar’, which stores six pages
of A4 per loading, now in stock
(£12.95).

Send for current listings.

DRAGON STICKS

Top quality double-potentiometer
joysticks, for the Dragon owner who
demands arcade action. Sensitive,
but tough and reliable, Dragon Sticks
will keep on zapping when others
faill £19.95 per pair, inclusive VAT
and postage.

DRAGON'S TEETH

The Dragon Owner's Club monthly
newsletter is packed with news,
reviews and information for the
dedicated Dragon-basher. The
Dungeon Master is collecting all your
tips, discoveries, reviews and
“beefs" and will send out guidelines
and payment rates to these of you
who feel like breaking into print!

‘Dragon’s Teeth’, which is
published in the last week of every
month, includes hardware and soft-
ware offers, Club members adverts
and local Dragon user-group news.
Badges, T-shirts, Dragon sweaters
and similar for extrovert owners!

Annual Membership lincluding
‘Dragon’s Teeth’) £6.00 six-month
trial subscription £3.25.

THE DRAGON DUNGEON
P.O. Box 4, Ashbourne, Derbys. DE6 1AQ. Tel: Ashbourne 44626

THE PROFESSIONAL APPROACH TO

SPECTRUM [ vggmsnnpu

SOFTWARE =

We are a well established software
company expanding into the field of
Personal Computing.

ENHANCE YOUR BASIC
Now availabie BASIC toolkit includes:
* Add logical arithmetic functions
(AND, NOT, OR, XOR)
¢ List all BASIC variables and arrays
* Speed up your games with our fast
screen output,
¢ Renumber your program
(including GOTO and GOSUB)
* All routines in machine code
* Easily called from BASIC
* Fully documented
* Runs on 16K and 48K SPECTRUM

£9.95 inc VAT (+ £1p. &p.)

To order or (o obtawn details of our other p.rﬂducr.s contact;

Malva Ltd.

REAL TIME SOFTWARE SPECIALISTS

PI.IJT WINDOW

Now suppled with offser cabbvared wndow eipecialy detgned for

ZX
SPECTRUM

place your drawing etc. in the Victagraph and you are réady to plot and draw, using the
movable window mask and offset co-ondnmate window.

With easy to ead scale and EASY FINDER to heip with negative and rero numbers
Combine PLOT, DRAW and CIRCLE 10 advanisge with Victagraph-Plot Window

UK only
Towl price 2% Sectrum £7.50 — Atan 4/800, Dragon 32 £7.00
Pleaso siate WHICH — Choque/P.0. 1o Victa Ceramics. Tel: 08854 2426

NOTTINGHAM
VICTA CERAMICS (YC)
6A BOW STREET, RUGELEY, STAFFS. WS515 2BT.
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THIS PROGRAM produces a variety of sounds
at the same time as executing instructions of a
program completely separate from it. It is self-
contained, so that a program written with it
can run on any 48K Spectrum.

To do this I used the Z-80 interrupt mode 2.
First of all, prepare a tape ready to record the
program on, and then type in the listing in
figure 1. This is the editor which creates the
sounds used 1n a program. There is an extra
line to be inserted in the program missing
from the listing printed. It is:

755 SAVE “Specsound” CODE 65002,271 :

PAUSE 50

It is important that you check your typing
against the listing again when wou have
finished, to make sure there are no Poke
errors, which could crash the program. Do not
run the program at this stage, as it contains
calls 1o a machine-code routine you have not
yet put in. When vou are satisfied with your
typing save a copy of the program by typing in

SAVE “Specsound 2 LINE 1
and Verify it. Leave the tape in position after
Verifying.
Now clear the machine by typing
PRINT USR D

and input the listing in figure 2. Again when
you have finished, check each number against
the listing.

Now Run the program. The location and
contents of the addresses Poked into will be
scrolled up the screen. When it is finished,
before Saving it, look at location 65271 on the
left and check that it holds the number 251, If
there is anything other than that there, you
have probably put an extra number in the
Dara statements, or left one out. Go back and
check 1t again.

MNow press a key to save this code straight

COMPLEX SOUNDS

From laser explosions to
ducks quacking, Ronald
Seniscal’s complex sound
generator provides the
special effects — without
interrupting your games
program and without
special circuitry.

after the Basic editor. You have now finished
the entire program. After doing that, use as a
command

PAUSE 50:PRINT USR 65002
One second later, the number nine should
appear and there will be a slight clicking noise.
If anything else happens, there is an error.

Clear the machine again — after verifying
the code — and load the entire program in
from the beginning. The second part will be
automatically loaded after the first, and then it
will auto-run.

You will see nine numbers, with their
names, and a cursor. The cursor 1s moved by
the up and down cursor keys. While the cursor
is pointing to a number, that number can be
changed. This is done by pressing the left
cursor to decrement, and the right cursor to
increment. To change more quickly use the 4
key to decrease by 10 and 9 to increase by 10.
You cannot go beyond the values 0-255, and
the program protects against this.

These numbers actually form a part of the
machine code and it is by changing these that
you change the sound. To hear a sound at any
time, press P. You can do this while another
sound is still being put out without danger of
crashing,

Now the names to which the numbers are
related. First is the starting point. If you think
of a complete sound as having a value of 255,
changing it to 127 would mean that you would
hear it from halfway through compared to the
first version.

Second is speed. 0 is the fastest here, and
higher wvalues mean the same sound is
produced, but more drawn out.

The next four values act against each other
inside the routine. The first two control the
length and frequency of the click being
produced, and the second the gap between the
clicks. To find out more about these,
experiment with them, but the second number
of each pair is usually set 1o 255. To avoid
doing this manually, press T.

The next two should be set eitherto 1 or 0
as anything over 1 will be taken to mean 1.
The first one, if set to 0, causes the pitch 10
rise. Setting this to 1 does the opposite. The
second variable does the same for the silences
between the clicks.

The - last wvariable determines the actual
quality of the sound, as balanced against the
speed penalty. A program requiring high-
quality sound will run more slowly than one
which is not as critical. Setting 1 is awful, and
should not be used; 6 is highest and sounds
like a custom-built generator but runs at only
10 percent of normal speed so should only be
used in machine-code programs. A useful
compromise is 2. Anything over 6 is for
special effects. Try it and see.

Technically this number is used as the high
byte of a number which is decreased by one
when a sound or gap s put out, returning
when zero, so six times 256+255 or 1,791
clicks can be put out every interrupt. This is

fcontinued on page 1139)

Figure 1. The sound editor.

1 REM data for
nd driver
1® CLERAR &£4959
85 POKE 236%92.,255

3@
48 RERAD x:

interrupt sou

FOR a=650802 TO 652735
POKE a.z:

;EI.E a,238,355
17 unm 253,283 .,.71,.78,49, 1 .47,

DATR 92,2003, 63 ,2e3,653, 203, 6
121,45
ﬁﬂTn 204, 132,254, 16,248, 21,
32,191,29,32
200 DATA 186,235,384, 165,254 ,225
;259,193;241 237
210 DRTA B86.251,201.0.0,37.132,

Ti.59,7=2
4122
joa
=1

PRINY a.P
225,34, 165

“Specsouvnd " CODE 656082,
58,162,254 .60.33.247.9
&F,9,6%,32,252,195.17%,
9,9,3.,.254.,90.8.,245,.197,

DRTH 2685.,191.2.,42,165,254.,1
24,;1891.48.24
1809 DRTR 229.355.,355.,2,55,167.,325
4,71,58.,169
1i@ DATA 254,87.,58,47,254 .,.95.,.586
168,254, 14
120 DRATA 254.201,0,0,33.,255.2;:1
4,254 ,30
ise DATA 14,22,1,123.,246,2,209,
255,293 . 200
146 DRTA Ti1,79,4€.1.,47.71,.58.72
> =3
: 1—.5ﬁ: EBATH &5,283 . 63,203,533, . 2485, 2
4,237,121.,.45
168 DATA 204 .132.254,16.248,123

220 QFITFI* 254,568,166 ,254, 120,50,
167,254, 122,58
238 DARTA 169,254 ;123 .58.47 ,.254.

225,203, 193 2431
6 CATR 251,837 .77,6,06,0,0,.6,6

EEE DATA 18.,31,1,0.0,86.@.243 .25
TL,0.,.126.60,58.47,354 ,
2%&,45;254,35,1'&5,53,5&

2680 DATA S5©,54.254,35,126.50.654
, 254,235,126

298 DATA S0,86,254,35,126,183.4
@, 4,253,203

30® DATRA 71,198,35,126,163,40,4
,253,283,71

312 DATA Z06.35, 126, 183,32.2,62
,S5.,.58,20

353 PATA 254 .S@,43,054 ,62,253,3
37,71,237.94

2530 barTaA 251.201,0
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OPERATING AND
CONTROL SYSTEMS
FOR DISCERNING
ZX81 AND
SPECTRUM USERS

All AMSOFT products are designed to help
users get the most out of their machines. No
additional hardwae is needed to run them, but
they can support other devices if needed.

AM-ZXFILE allows you to use large cassette
data files in BASIC programs, with no limit on
file size, and input/output in the same program,
like a big machine. For ZX81 at £4.00, and
Spectrum at £5.00.

AM-ZXMON is the operating system which
allows you to develop, edit, run, and checkpoint
machine code programs, and to create and use
libraries of machine code routines on tape,
saving hours of work.

ZX81 version £6.00, and Spectrum version
£7.00.

Under the control of AM-ZXMON you can run
AM-ZXEDIT, a text editor for creating and
editing assembly language source code, for
input to AMAZON, a full assembler which
creates machine code tape files. User symbols,
hex., decimal, and string constants, and
saving/re-use of symbol tables are among the
features.

AM-ZXEDIT for ZX81 and Spectrum £4.00.
AMAZON for 2ZX81 £8.00, available for
Spectrum late April at £8.50.

NEW! AM-ZXSP takes a saved ZX81 program
tape and loads it into a SPECTRUM leaving it
ready to run, edit or save. No more retyping of
programs when you change machines.
Available now at £6.50.

All our prices include VAT.

AMERSHAM SOFTWARE LTD.
Long Roof, Hervines Rd.,
Amersham, Bucks. HP6 5HS
(02403) 6231
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OAKLEAF COMPUTERS .o

Educstion Hobbyist & Small Business Computers

BIBJC|

£399.00*
100K Single Disk £265.00*
100K Twin Disk £389.00*

OAKTREE WORKSTATION
Teak £24.95 ~ white £22.95
ELECTRON — 523

= FOR DETAIL
Acorn Atom & BBC Twin User
Joystick Interfaces £13.95

(Free Carriage — Please state model)
All Prices include *£8.00 Carriage
V.A.T.

Model B

BBC
SOFTWARE &
ASSESSORIES

& EDUCATION
SPECIALISTS

Please send your 121 DUDLEY ROAD,. GRANTHAM.,
remittance to: - LINCS NG3I1 SAD Tal: (D476) 76994 .

SPECIALISTS

SOFTWARE
for ZH-812X SpectrumBBC Micro

50 New maths programs — improve your maths
and programming skills by playing Simon maths
Games.
Choose your own level of difficulty — suit ages 10-16.
10 programs on each tape — most incorporate
Moving Graphics and are fun to run.
Let your computer help you to pass your exams.

Maths1 Number. Area, Fractions, Decimals, Money, Length,
Numﬁer F'st-math:-n Test 1, Game 1

Maths 2 Volume, Ratio, Percentages, Perimeter, Bases, Time,
Number, Estimation, Test 2, Game 2

Maths 3 Directed Number Co-ordinates, Angles, Scale, Probability,
Density, Temperature, Estimation, Test 3, Game 3

Mathsd Square Roots, Indices, Circles, Inequalities, Statistics,
Number, Fractions, Angles, Test 4, Gamed.

Maths5 Equations. Directed Number, Statistics e

Probability, Circles, Equations, Pythagoras,
Eemuttanecus Equations, Tes.t 5. Game5

Quality tapes copied at normal speed for better
‘eproduction

Cassetles with 10 programs, full instructions i '11;l
and Printed Programs £8 (inc. VAT). Please add E‘ID&D' A |
FREE! blank ta nga with each sef ordered. vt M
Send cheque/PO to: Simon Software, Dept. E.S. -

(or Requisttion Order). Fraepost, Mew End, '

Redditch, Worcestershire B96 6NE. VEEE
{Please state ZX-81 (1K), (16K) or BBC Micrao) A /

.\-— or ZX Spectrum. o




{continued from page 117)

why everything slows down so much when
using this number in the length of interrupt
variable. 0 is not really useful so the routine
sers it to 5.

Of course, one sound is not much good on
its own, so room has been made for 28 of
them. The red number in the top left of the
screen is the field number — 0 to 27 — and 1s
changed by pressing C and then the number of
the field you want to work on. A field is
unchanged when you are not actually working
on it, so0 you can go back to it at any time,
Pressing M moves one field to another. Give
the startfield and the destination; the field will
be copied and the one put on the screen for
you to work on will be the new copy.

To make more copies of this program use

commands, as the numbers are stored in the
printer buffer.

It is recommended that you play around
with this routine for a while before actually
incorporating any sounds into a program of
your own. When you are ready to do this, use
the following as guidelines.

Calculate how many sounds you want in a
program, and write down the number —
starting at 0 — and a description of the sound,
that is, what it is meant to represent. Write
your game with this in mind.

Inside your program, when you want a
sound to be produced at a particular point, just
Poke the field number into 65186 and then use
the instruction LET sd=USR 65002
While writing these put a Rem in front of
them so that if you accidentally Run it, it will

code routine is in place. At the start of your
program put these commands

CLEAR 64980: LOAD “Specsound’ CODE:

LOAD " CODE

and then Save the program, keeping the tape
positioned after the item you have just saved.

Load the editor and create the sounds you
want as shown above. When you have
finished, press S and then the first field
number you want Saving, then the last and
finally the name. The machine-code routine
will then be copied on to tape, followed by the
sounds, and that is all there is to i

It is possible to Save and Load before a
sound has finished. The sound will stop for
the duration of these commands, but resume
where it left off afterwards. List and Edit can
all be performed during sound production. To

Goto 1000. Both parts of the routine will be | not

try and execute

these

instructions.

stop a sound, select a field which is blank and

automatically Saved. Dot not use any Print | Remember to remove them when the machine- | make it produce that sound | ]
Figure 2 280 IF INKEYS="p" OR INKEYS$="P"
THEN LET L=USR Saez
1 REM _This program is 290 IF INKEY$="c'" OR INKEY$="C"
© R Seniscal 1982 THEN GO TDO 606G
2 RESTORE : CLEPRR 64980 295 IF INKEYS$="=" 0OR INKEYs$="5"
3 BORDER ©: PRPER © INK 7: © THEMN GO TO @
LS 308 LET pe=pOoS+pras
4 PRINT INK B;"wait a mcwment®™ 318 IF INKEY%$="9" AND PEEK eEd=
S LOAD "Specsound " CODE 245 THEN POKE pe,; (PEEK pe) ¥l
& REM run 108 if stopped 328 IF INKEYS$="4" AND PEEK pe>=
16 BORDER 7: PAPER 7: INK @: C i@ THEN POKE pe, (PEEK pel-I8
LS POKE 6S5Si186.8 33@ IF IHKE‘\"$= ‘8 AND PEEK pe<=
i2 oIM a 193) 254 THEWN POKE pe, (PEEK pelt %1
1S5S LET pres=23295: LET se=@: L 34@ IF IMLEY# ="5" PEEX pe>=
ET b=12 1 THEN POKE EPEEH peY-X
16 FOR z=1 TO 9 READ %: LET =& 358 IF INK .'I="t" OR INKEYS="T7T"
(Zz) =x: HEXT z THEN BEEFP .S5,1: POKE Eprcs+4l.ﬂ
17 DATA 8,8,9,311,12,14,15,17 55: POKE 1pres+ﬁi 285: 50 TO 190
o =] PR‘IHT INK 4,"1‘1‘1‘1‘1‘1‘1‘1‘1‘?1‘1‘1‘1‘ 368 IF INKEY ‘" OR INKEYS$="M"
® i o o e b e o o o ko o THEN GO TO S0
20 PRINT INK 1;TRAB 6; "Spectirum 48 REM
sound Ffx" 498 PRINT AT 2i{pos) . 3; " Wz M
3@ PRINT INK 2;TRB 6; " RS 25r RINT AT a(pos) ,6-(LEN STRS (PEEK
26.12.1982™ Pel)); INK 1;PEEK =44
45 PRINT INK 4; "+ 4+t 14 S@@ G0 TO 248

PTETTETET LT AP R LT
47 PRINT

1606 PRINT

17@e PRINT TRB J3;

IMNK 7;

&89 IMNPUT PRPER 2;

aepr? “;Ee
S@ PRINT TAB b; "starting poaoint &eas iF se»27 THEN GO TO a8
618 LET pres=9zxse +23295

68 PRINT TRHRB b; "speed"™ B2 FOR a=1 TO 9: PRINF BT ata)

65 PRINT pz; " *: NEXT a

78 PRINT TAB b; "Lowest pitch | 625 POKE 65186 ,se
a ith T 63 GO TO 196

PRINT TRB bk; "Thighest pitch 700 REM

£1) " ?;B INPUT PAPER 4; INK 7. "From

85 PRINT which number (inc.)?"; from

90 PRINT TRAB b; "Lowest pitch ( _72@ INPUT PRAPER 3J3; Z:"To wh
=y - ich number {(inc.1l?"to

108 PRINT TAB b; "highest gitch 3@ LETFT start=232Sb6+Sx2from:- LET
E% 585 SRROTORMIRTT- s

llﬂ FHIm_ -e ame u.

128 PRINT TAB b; “"reverse (1)}" 798 JIF t%=""" OR LEN 1%>18 THEN
138 PRINT TRHRB b; "reverse i2" GO TO 740

135 PRINT ) 76@ SAVE t$CODE start,to

140 PRINT TRBE b "length Oof inte 778 GO TD 198
Frrupt* 888 REH move

158 PRINT INK 2,;TAB bL;"(ifF 8 th 810 INPUT INK 2; "move rfrom? ;s
en Llength=Sx" ta:

820 IF sta<® OR sta»>27 THEN GO

PRFER 3 TO 519

* press “vp* 1o hear SDUﬁd = 832 INPUT INK 2. "move to? "“";sta
19@ PRINT AT 5.,0;" : PRINT A 2:
T 5,:80; INK E,se."-“ 840 IF sta24«@ OR =stal2»>27 THEN G
EBE FOR a=1 TO 9: PRINT AT aial 0O TO 81@
B—({LEN STR% (PEEK ipres+air}i; I 850 IF sta=sta2 THEN BEEFP 1, -1@
HH 1; PEEK (pres+a) : G0 TO 810
210 NEXT a 8§55 LET se=ssta2
230 LET pos=1 ' 860 LET sta=23296+s51ta29S
248 IF INKEYS$="7" AND pos>=2 TH 878 LET staz2=2329c+staz2=xg
EN LET pos=pos-1 880 FOR =0 TO 8: POKE (sta2+z)
258 IF INKEYS="6" ANE pos (=0 TH sPEEK (sta+Z): NEXT Z
EN LET pos=pos+1 892 BEEF .6, -20
EES FO z=1 TDO 9: PRINT AT atiZ) 895 G0 TO &18
i EXT = 999 REH
263 PRIHT HT aipns),?, IMNK 4. " < iee@ CLEAR BEEP 1,-108: BEEP 1,
INK 2;"—-"" o o —20: SAVE "Spexsound2" LINE 1: S
é?ﬂ IF IHKEYI ‘“ THEH GO TO 278 AVE "Specsound"“CODE 6588z2,258e

INK 7:" nuwb
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BOEABARN Presents a

Range of Software for

THE JUPITER ACE k)

MEMORY STARS

An gxciting memory gamo, 5 lovels of
Play, Musical Sound. Inkey your micho in
the right S&QuUence to wan,

CAVERN ATTACK
Guide your Neclear Sub deep down into
the cawern, Hit the wrpedos spitting

£6.50 EACH
INC POST/PACKING

MICRD MAZE

Four krvels of Smill sutomatically increase
+ @ choice of 3 different mazres in this
over popular game. Eat the Dots, Score
Poinis bafore the two allans got you| Full
Sound.

ACE INVADERS

YES! yvour favarits arcads gama for the
Jupiter Ace. 2 Speeds, Musical Sound,
Nico Gri-:_rhn‘:l

SPACE BATTLE

Fiy in and out of the Alian Saulers beat
thawn olf with your Swun Ray. 2 spesds.
Sound

GREEN X FROG
Guide your Frogs across the road 10

PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81 !

The NEW EconoTech 16K RAM PACH

adds 16-times more memory to your ZX81 at a budget pricel

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

7 onLY £19.95y -

plus £1.50 post & packing
to anywhere In the world

H
Full refund if not fully satisfled - simply return within

14 days of purchase. Allow up to 28 days for delivery.
Fill in the coupon below and send with cheque or P.O.

¢ e o o o -

monsters, 2 spoeds. Very challanging
gama. Sound

STOF PRESS . . . An exciting range of 16K games and toolkits .
Phona now o details of availabiity.

points for every frog across. 2 Speods,
Sound, a very challanging game

. Coming soon . .

Avallable direct from us of from solected Spactrum (UK Lid) Deaslers now **tesesessses

=

WAMNTED: Good programs for 8l makes of micros. Good commission paid sand
copy + SAE for quick svaluation """ rrrees To:

EconoTech, 30 Brockenhurst Way, London SW18 4UD
Please send me .... 16K RAM Packs @ £19.95 each,

plus £1.50 post and packing.

Trada/! Export anquines welcoma phona for detalls

o) (e o < [

lu _] '-;-T. o fT::

O MEMORY STARS [ ACE INVADERS

[] CAVERN ATTACK [C SPACE BATTLE BT o i o i o e e e e e I B N B
FREEPOST A :
DOVER St g S e AN i..iiiininioinis imainsintiin s bR s Ut g s ol
KENT
T‘I-' m mm NMAME......
P e | [ P R R R B e
Chegues/ PO payabile to
HI IECH MICHDSDFT -----------------------------------------------------------------------------------------
SPECTRUM
24 LINE INPUT/OUTPUT PORT ...covvvenecnrnnnnansrnans £18.95
{motherboard not required)
MOTHERBOARD — SIX SLOTS ...ccciciciiiiciaciiinns £26.50
H: m are interﬁted in a pﬂl'tiﬂl..ﬂﬂr Eﬂiclﬁfﬁpﬂiaﬁ MUTHEHEUAHD P{:E UNLY ............................ E E ﬂ}
feature or advertisement in this i SPECTRUM 2EWAY CONNECTOR .cccovevvmvncinns £ 3.25
00U/ AKLECONNECTOR s v T e £ 1.90
HAVE A GOOD LOOK AT OUR 34 WAY RIBBON CABLE ....vvvveeerrinrannns per metre £ 1.80 |
REPRINT SERVICE!
We ofter an excellent, reasonably priced service ZX81
working to your own specifications to produce a O REV RO ARD oy e et sadensan o) £20.00
valuable and prestigeous addition to your P AHEKEYS o e each £ 0.25
promotional material. (Minimum order 250 copies). MOTHERBOARD — TWO SLOTS.....couuueurannnnnene £15.00
Telephone Michael Rogers on 01-661 3036 or 24 LINE INPUT/OUTPUT PORT ...coccecrincciiisaniinnas £18.95
complete and return the form below. B RN PR s o L LR i £25.00
MUSIE BOARD., ..ol i iiasiisinsacnsisarsiaasains £18.95
23WAY FEMALE CONNECTOR ....cccovverenmrsnssnnsas £ 280 ||
L, MALE CONMEGETIOR ..o e tesnsamns omoniamsss s seiesnsnnsnn E }gg
To Mican Rogrs vour Sompuy, e oo || SR GLS i " 12
BTG, Suadrant Rouse;. SUton, Surey, SM2 OAS: PROGRAMMING FOR REAL APPLICATIONS ........£ 6.95
| am interasted in copies of article/advert. REAL APPLICATIONS TAPE.....cievvnsenssissrssssnsnana £11.44
| MASTERING MACHIMNE CODE.......ccciuieucanmnnnnans £ 7.50
featured in this
i Prices are for built items. Postage 40p under £4.00.
Journai on peges Export postage (surface) f?.&ﬂ.gSand SAE for full catalogue.
Please send me full details of your reprint service by Cash with arder or ACCESS
return of post,
DEPT. YC3
21 FERNEY HILL AVENUE,
REDDITCH WORCS B97 4RU
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-

from 16k to 48k or 80k

With our ME48 and MEBO memory expansion add-ons your ZX
Spectrum can increase its capability by up to five times.

* No soldering * easy to fit = simply plug In % fully guaranteed
+* no loss of memory through wobble or white out.

MB. Before ordering your Spectrum add-on please check
which Spectrum you have in your puss-essrcn
The diagram below clearly indicates the different
specifications between the series A and B. ,&f

Al the back of the 7X Specinam,
the metallic contact strips /.- C) "f“
I, *j_ dpl'

Can Df ChEaTly Viewed. [ TNhE /

LEfies A he Lpace Sep- &

ArabingGg B SIS IS / - ef'@ ‘ﬁi //\
the same width ai the I‘ {; ‘}Cf\ S
e, In the sefies / i \ pp'//\\//
B the steios are a s

Iwice a3 wide
a3 the 1;.1 ACE

7-9 Thane \Works, Thane Villas London N7

EDUCATIONAL SOFTWARE
ZX81 AND SPECTRUM

| soFTwARE |
(ZXE8T and JEK SPECTRUMI

Moanings 1, Meanings 2, Parts of
Speech, Proverbs, Similes, Anagrams

(251 ond 16K SPECTAUMY For the BBC Computer A or B

e EARLY ONE

an educational game
for early readers for £6.50

"0 LEVEL MATHS REVISION ~ ’

(ZXET): -

1 teach and test program, plus two

programs using generoted guestons |

from the 0" level syllabus.
“0" LEVEL FRENCH REVISION
(ZX8T) —

INTERMEDIATE MATHS 1

(ZXET and 48K SPECTRUMI:

Long Multiphcation, Long Division,
Highsesi Comampn Factor, Lowast
Commaon Muldple, Fractions 1 [+ & -,
Fractions 2 (= & -).

INTERMEDIATE MATHS 2

[ZXET wnd 485 SPECTRUMI: —

Arsas, Perimeters, Simple Equations,
Percentages, Sets, Venn Disgrama

3 toach and tost Grammar programs,
plus 3 comprehensive Volcabulary
PrOgrams

PRIMARY ARTHMETIC
(ZXE) and 16K ."iPﬂ;‘ TRUAMI B -
Add Submrace, Mubiph and Divide
MNumbors are in large sire type. Entry of
Bnswear with wnits first

EDUCATIONAL QUIZ

(ZXETI:—

4 programa for the family, Ousstions on
Genaral Knowiedge, Rexsoning, English
ond Matha, All questions use AND
funetions

e

s
=]
¥
+ £
2%
/
S

By . . . be early — get the worm not the bird

Send S5.A.E. for a catalogue of our other educational
games and useful programs for the BBC and Dragon
Computers.

Please send orders and cheques/PO/Transcash
£4.50 per cassette or send sae for catalogue to: - (No 614 131 1707]) to:

ROSE CASSETTES.,
148 Widney Lane, Solihull, West Midlands B91 3LH. ghﬁsﬂirgapt A, 53 HO"OWE’I'f, Runcorn,

Programmers: We are looking for good ZX educational software.
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John Dawson looks back
at the days when every
byte mattered, in his
history of software.

THE EFFORT required 1o write software has
been a matter of concern since 1946. At that
time, M V Wilkes built EDSAC — Electronic
Delay Storage Automatic Computer — with a
team of helpers at Cambridge University
primarily to permit program development.
After 1949 this work concentrated on the
construction of a library of mathematical
subroutines. Wilkes said that “there would be
almost as much capital sunk in the library of
subroutines as in the machine itself, and
builders of new machines in the future might
wish to make use of the same order code —
machine-code operations — as an existing
machine in order that the subroutines could be
taken over without modification.”

Like the first Manchester and Cambridge
computers some early microcomputers had so
little memory that hardware was used to start
the machine from the first instruction. These
front panels allowed the operator to load
binary values into the accumulator and other
registers. Switches were set to identify the
address in the memory and the data which was
to be placed at that address. The address
switches were then incremented and the new
data placed at the next location. By rhis
laborious method it was possible to place a
short program into the computer’s memory.

In Faster than Thought — B V Bowden,
Pitman 1953 — it is said “In previous
machines the input to the machine had been
directly to the cathode-ray tube store from a
binary keyboard, and output had been by
inspection of a cathode ray tube monitor. For
this machine — the second 1949 computer —
input and output routines were developed
which enabled teleprinter equipment to be
controlled by the machine.”

This was a great gain in productivity.
Remember that the original input looked like
figure 1 and you will have no doubt that high-
level languages are a great boon to any
computer programmer.

At Manchester University, B A Brooker
developed the Autocode system which was
intended to be a simple, easy to learn
programming system for scientific users.
Autocode concealed much of the magnetic
drum transfer details from users allowing
them to concentrate more on the purpose of
the program — the solution of a mathematical
problem. Autocode provided floating point
operations and standard instructions to take
information into the machine from a punched
paper tape, outputting the result to a tele-
printer. Fortran — formula translation — often
referred to as the grandaddy of high-level
languages did not appear until 1956, two years
after the introduction of the Autocode system.

All high-level computer languages translate
the instructions that you or I can understand
easily into a long series of machine-code
instructions which appear to the computer as
ones and zeroes. However different the high-
level language looks, the translation produces
the same machine code and the operation of
the central processor unit is precisely the same.
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Why are there literally hundreds of high
level languages? Some were written for special
purposes and are difficult or impossible to use
for anything else. Graforth, for example, is a
special purpose version of Forth developed for
drawing pictures and graphs. It would be
almost impossible to use Graforth for office
accounting or the continuous control of an
industrial chemical plant. Other languages
were cramped or limited by the hardware that
they were designed for.

Lisp was made to work — or implemented
— first on an IBM 704 and some of the
instructions in the language take their names
from registers inside the computer where the
results were to be found — CAR and CDR for
example — contents of the address part of
register and contents of decrement part of
register. You might reasonably have come to
the conclusion by now that a great deal of
software and many of the languages it is
written in are primitive. This is correct.

It is true that the technical revolution has
continued with the development of 16- and
32-bit microprocessors but it is also true that
there is, at present, no significant software
written specifically for these new CPUs and in
the microcomputer world we are only
beginning to scratch the surface of what can be

I i LR

done using old faithful processors such as the
6502, the 8085 and the Z-80.

The reason for the failure 1o advance at a
comparable rate in software is merely that
writing programs is labour intensive, difficult
and very time consuming. Programs are
written either by one person or by a team of
programmers working to a common plan.
Teams take longer to complete a project than
you might expect because of the overhead rime
lost in managing the development of the
program, making sure that various pieces fit
and each section is built according to common
design principles. When the development time
runs into man, Of woman, years, a single
designer/programmer might never finish the
task or might fail to appreciate some aspect of
the program that will prevent it from ever
working correctly.

The permutations of the various branches
and choices that are made in any significant
program are so numerous as to effectively
prevent comprehensive testing. Remember
that at a microcode level even the designers of
the chips themselves make mistakes, The Z-80
CPU made by Zilog contains a number of
unlisted instructions which were dropped
from the final specification and may or may
not work on the chip you possess.




The 6502 CPU actually contains a mistake
in one of the listed instructions — JMP (xxFF)
where the xx represents any page number,
does not work correctly. If "xxFF' is 'S0FF’,
for example, the instruction should obtain the
address w0 jump to from 50FF and 5100. In
fact, the 6502 chip uses the values in 50FF and
5000 to form an incorrect address
combination.

Assemblers are used widely by programmers
who need detailed control over the operation
of the computer because the application they
are working on is time critical or because they
need to control sophisticated peripheral
devices.

Forth was written by Charles Moore over a |

period of several years, although the language
is dated formally as originating in 1969.
Working at the National Radio Astronomy
Observatory, Charles Moore wanted a new
high level language to allow easy communica-
tion between the observatory instruments, the
computer and the astronomer, the computer
user. The IBM 1130 machine used in the
observatory was a third generation computer
and Charles Moore was so impressed with the
results of his work that he called it a fourth
generation language. The IBM 1130
permitted only five-character identifiers and

the name was shortened to Forth — another
good example of hardware dominance.

Forth is a threaded interpretive language —
TIL — and this means that the program that
you execute consists of a succession of calls to
addresses of lower level instructions. Those
instructions may, in turn, call other instruc-
tions at the same level or at a lower level until
machine code instructions are reached.

Forth has given birth to a family of
languages. Stoic is a CP/M version with some
advantages, the source program takes up less
space and CP/M files are fully supported,
while BCPL. — Basic Common Programming
Language — is an austere TIL with a high
degree of flexibility and little error checking.
Program development tends to be faster than
average using TILs because the nature of the
language leads to a modular programming
style which, in turn, allows easier debugging
of sections of the program as you proceed.

The ease of descent into assembly language
and the high level constructions such as If-
Then-Else and Repeat-While often provided
in TIL assemblers make Forth and its relatives
suitable for on-line as opposed to batch
processing. Programming in a TIL is a matter
of extending the dictionary by building new
words out of words that already exist and this,
I believe, makes the language ideal for
programming by people who are disabled. A
microprocessor-based aid for a disabled person
could be easily customised to suit the
particular requirements of that person and
could be altered from day to day by the owner.

Some people believe that as Forth becomes

more popular so the need for assembly
language programming will disappear. While
it is true that Forth has a wide dynamic range
— it allows you to move from a very high-level
program to naked machine code entirely at
will — there is a time penalty to be paid each
time a new Forth word is executed. For words
containing short sections of machine code the
time overhead may be greater than the
execution time for the actual operations that
you wish to carry out.

A macro-assembler, on the other hand,
bridges the gap between a straight assembler
producing one machine-code instruction for
each line of assembler code and high-level
interpreters that will initiate several hundred
machine code instructions for each line of the
source program. A macro-assembler allows
you to define a group of machine code instruc-
tions by a name. You may then use the name
in your program as a single line and when the
source code is assembled to produce an object
program that will run on the computer all the
instructions that were included in the group
are inserted into the object program.

The advantages of this facility are immense.
If you make a mistake in the method you use
to multiply two numbers then you need only
correct the instructions in the macro and
wherever that macro-instruction is used in the
program it will be put right when you re-
assemble the program. A good macro-
assembler will allow you to “nest” macro-
instructions 50 that one macro can call
another. This feature allows you to build
higher and higher level macro-instructions, &

AND ALL THAT

Figure 1.

6502 CPU Instruction
Decrement Register X

Load Accumulator with Zero
Load Accumulator with 1

Load Accumulator with the contents of
Address 1000 Hex.

Jump to Subroutine at 4040 Hex.

Expressed in hexadecimal notation the long strings of ones and zeros become more easily
manageable — the instruction to decrement register X is expressed simply as CA,

Binary representation
1100 1010

1010 1007 0000 DOO0
1010 1001 0000 0001

1010 1101 0000 0000 0000 0001
0010 0000 0000 0100 0000 0100

Below: EDSAC in 134;9 Abave feft; the Manchester Mark 1.

i
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As from April

there could be a |, gt
NEW magazine Mwm

VYOUl

@® Micro Business is designed to bridge the
gap between those who are producing
microcomputer hardware and software and
those who are selling it.

® Micro Business is the magazine which
makes sense of the micro scene, identifying
the pitfalls and explaining the complexities of
the microcomputer jungle.

@ Micro Business is produced by the
publishers of Practical Computing; Your
Computer; Systems International; Computer
Weekly; Electrical & Radio Trading and
Electrical & Electronic Trader — Britain’s
leading journals in the computer and
electrical retail markets.

i H-rl!l”u-n. Pvengy

® Micro Business will bring new hardware
and software products to the attention of
dealers and retail outlets throughout the UK.

That all adds up to an effective marketing and
sales aid for companies producing
microcomputer hardware and software. And
an important source of market information
for those at the sharp end — the retailers and
dealers who are selling direct to the general
public. If you fall into either of these
categories please complete the coupon and
return it to us, to obtain Micro Business free
of charge.

F----------—-----------------q
To: Chris Hipwell, Publishing Director, Micro Business, Room 309H, Business Press International,

Quadrant House, The Quadrant, Sutton, Surrey

| am professionally involved in the production and/or sale of

microcomputer hardware and/or software products.

] Please send me areader application
card so that | can register for free
copies of Micro Business.

(] Please send me your advertisement
brochure as | am interested in
advertising in Micro Business.

appropriate
box(es)

I
i
§
l Please tick
I
1
§
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“ITLOOKS NICE BUT WHAT “NOW WHICH KEY DO1PRESS
TO SHOOT DOWN

THE HELL CANI DOWITHIT?"
3 7]
Every Z¥ SPECTRUM Print'n'Plotter Jotter has 100 pages of finely mE THIm Fm MARS ,
printed screen grids. .

50 for theh resolution screen. 50 for the normal character Ever forgotten which key to press when playlng a game?
SCreen. e Do yousufferfroma rﬂl%ﬂﬂﬂ?r mass of programmed keys?
use

7 Do you write programs ent keys to perform varlous
With these at your disposal you can plan practically any graphics print-
out to program into your computer. functions? If s0, we have just the thing for your ZX SPECTRUM.

The high-resolution PLOT grid shows every one of the 45,060 Apack of Print'n’Plotter Keyboard Overiays.
Every one printed. Every one with its co-ordinate numbers. This Just write the function or functions under eh Key you program and

YOu enormous graphics power to DRAW, PLOT, CIRCLE, PLOT OV keep the overlay for the next time you ?ﬂl‘l‘lﬁ,
on In any position or screen bullding up graphic drawings, cha gfe?lurse there's lots of more uses youw or our OVERLAYS, user
' bu

. . . In fact anything without the complications of guesswork, inte nedcharacters, keyboard scanners, ma atical programs,
out of range, or wrongly positioned pixel colours which change iness uses—toname just a few.

INK characters! There's TEN OVERLAYS to a pack — 50 you can program with impunity?!
The normal character PRINT grids on the other hand will allow you to And they fit perf onto your standard 2X SPECTRUM KEYBOARD.

be specific about PRINT AT, TAE, PRINT OVER, SCREENS and INK/ PAPER in Each OVERLAY is printed with the cursor movement key directions and

direct co-ordination with PLOT . . . you see every page Is printed on high there's room for program name etc.

quality tracing paper . . . ideal to overlay on to illustrations and ‘copy’ Lo : L : M

¥ B W RE .

And there's another bonus, because each page contains 24 User-
definable grids — 2400 per padl|

With 50 pages of PLOT grids, 50 pages at PRINT grids 2400 user-
definable grids, a set of colour pens, a printed PIXEL RULER and our
Special Mulh%f demo programs, IT'S THE BEST VALUE IN ZX GRAPHICS

“ZX81 GRAPHICS BETTER
THAN SQUIGGLES AND BLOBS?

Disappointed with ZX81 Graphics? Perhaps you haven't explored the
vast possibllities.

Why not invest in a ZX81 JOTTER, FILM and our guide “ZX81 Graphics
programming made easy”"?

The JOTTER is a 100 page pad of PRINT grids and PLOT grids with all
numbered co-ordinates. The FILM is a re-usable matt transparent
yester version of the grids which can be drawn-on and used again . ..
or overlaying and copying.
The 24 page full colour gulde will show you how to use the JOTTER and
FILM to produce perfect low resolution graphics on your ZXg1!

50 stop squiggling. Get a set now!

“PRINTER PAPER THAT WORKS? | '

| DON'T BELIEVE IT!"

Five rolls of our PRINTER PAPER will only cost you £10.95. And you will
gain a great deal morel It prints beautifully. it's not too thick. It's not too
shiny. Print is black — not grey. It actually through the machine!
See for yourself. Only £10.95 for 5 rolis. Beware of expensive imitations!

“WHERE CANIGETTHEM?"  :oin cosniis
- ZX SPECTRUM KEYBOARD OVERLAYS @ £2.95 per pack Pnnt Er

Post now or call at one of our retailers! %i;;’ﬁgﬁ'&ﬂpﬁ%ﬂ;g}'f?fgguihn 95p each "y
Post to Print 'n’ Plotter Products, 19 Borough ZXB1 FILMS @ E2.25 each n
High 5t., London SE1 95E. ZXB1 'GRAPHICS PROGRAMMING CUIDE" @ E1.50 each pro
Name: ZX PRINTER PAPER @ E10.95 per five rolls. d“

gg:?:‘ﬁﬂ:ﬁﬁ 9\15?%;&?&?&;3&1”? Access/ You can see and buy most of our products at
Address: W. H. Smith (Computer Stores)

Buffer Micro (Streatham)
Microware elcesten
Piease note: Brice QUL | T PP for ennys Bookshops (London EC1)
I OEY: EXICE (RO HIITe VEW, & Personal Computer Services (Darwen, Lancs)

% Teiford Electronics & Computing (Shifnall)
Y Overseas order please add 25% for additional e Soo ke (Rrictoh
surface mall. Georges Bo op
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Now's the time to
subscribe to Your
Computer, Britain's
biggest selling home
computer magazine, Because

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
computer and software reviews, a special games
section with listings for all the major home computers,
articles on writing programs yourself, three features just
for ZX81 owners, and Response Frame — the page
which answers your questions. All this, PLUS a free
Flexidisc containing games for the ZX81, Vic 20 and
Sinclair Spectrum. The price? Only 60p.

And that issue was typical of the value which Your
Computer readers have come to expect. Rather than
cutting down on editorial and on the lively presentation
which makes Your Computer so readable we are
dedicated to maintaining our editorial standards. But
with production costs rising we can only maintain
quality if we increase the price of the magazine.

We know you'll think it worth paying the little extra
we'll be asking because Your Computer will still be
unrivalled value for money. Meanwhile, a subscription
taken out NOW at the old rate of only £8.00 for 12
issues will save you money throughout 1983 — and
beyond!

Just fill in the coupon and return it to us with your
cheque or postal order for £8.00 payable to IPC
Business Press.

126  YOUR COMPUTER, APRIL 1983

;@pf;?;?g.,eyfn o

iTu: Subscription Manager, Your Computer,

Business Press International, Oakfield House,
Perrymount Road, Haywards Heath, Sussex
RH16 3DH.

| wish to save money by taking out a subscription to Your
Computer at the current rate of £8.00 for 12 issues. My
l cheque/postal order for £8.00 is attached.

Alternatively, please debit my Barclaycard/Access/Diners
| Club/American Express® account.

Signature
*Please delete as appropriate

| Please start my subscription with effect from the:

February 1983 issue [[] (Please tick appropriate box
b March 1983 issue =
l April 1983 issue B

MName =y ¥
Address

This offer applies in the UK only
L---------————
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BASIC DICTIONARY

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as
used in popular machines, enabling you to work out your own machine’s equivalent. A useful
complement to our recent series on Basic dialect translation.

S

BASIC DICTIONARY

TAN The function which returns the
tangent of its argument. The argument 1s
usually expressed in radians. A standard
ANSI word.

TEXT The Apple 1l command or statement
which changes from graphics mode to text
mode.

THE The PDP-8E abbreviation for THEN,

THEN Part of the IF . . . . THEN statement
which is used ro indicate the next operation
scheduled, once the IF condition is
satisfied. A standard ANSI word.

Tl The Commodore Per abbreviation for
TIME.

TIM Another common abbreviation for
TIME.

TIME A command and function used to
return the elapsed time in seconds from
some reference point. Not to be confused
with TIMES.

TIMES A function which returns the actual
time of day. Not to be confused with
TIME.

TIS The Commodore Pet abbreviation for
TIMES.

TO Part of the FOR . .

statement.
TOP A function used in BBC Micro Basic
to return the address of the first free
location after the end of the current
program.

TRACE An Apple II command or
statement which causes the computer to
print out line numbers as each one is
executed. It is normally used during de-
bugging only.

TRACE OFF The command or statement
which switches off the TRACE Command.
See also NOTRACE.

TRACE ON A command or statement
similar to TRACE.
TROFF A common

TRACE OFF.

TRON A common abbreviation for TRACE
ON.

TRUE A special function used on the BBC
Micro which returns the logical true value
(-1) when called.

. TO .. .STEP

abbreviation for

U

USR A function which transfers control
from a Basic program to a machine-code
program resident elsewhere in the

MEmory.
UNTIL Part of the REPEAT ...... UNTIL
statement.

V

VAL A function which returns the num-
erical value of a number expressed as a
string.

VLIN AT An Apple II statement which
draws a wertical line at the specified
column position. The arguments after
VLIN designate the start and end points
and the argument after the AT designates
the column.

VPOS A function which returns the vertical
position of the cursor. The screen top is
numbered 0.

YTAB An Apple 11 command which speci-
fies the line on which the next output will
commence.

W

WAIT A command or statement which
causes the computer to halt execution for
a specified period of time.

WIDTH A command or statement used 1o
pre-select the printer carriage or VDU
screen width.

WRITE The Apple II command or state-
ment used to output on to disc or casserte
storage material.

Non-alphanumeric
characters

As well as the use of reserved words,
computers also use non-alphanumeric
characters as operators or abbreviations. To
conclude this dictionary these are listed — in
no particular order.

* (quotes). The almost universal use of
quotes 1s to delimit the range of a string.
It is an ANSI standard operator. The
Arom uses a single quote for this
purpose.

» (comma) An ANSI standard operator used
as a delimiter in lists. The TRS-80 uses it
as an abbreviation for THEN and 1o
separate otherwise ambiguous lists. Palo
Alto Tiny Basic uses the comma to allow
the placing of more than one statement
on 2 line.

. (full stop) An operator used by the
TRS-80 level.1 to identify abbreviated
commands, statements and functions. It
can be used in level 2 as the argument of a
List or Edit command and in this case
means “last line operated upon”. It is
also used as the decimal point.

AT e

; (semicolon) A standard ANSI operator
which allows several output sections to be
joined together on one line.

{ . . .) (parenthesis) The operator used 1o
determine the order in which operations
are performed. The innermost pair of
parentheses are performed first.

[ - - . ] (square brackets) In many

computers square brackers are inter-

changeable with parenthesis. The BBC

Micro uses square brackets as delimiters

for assembler statements. A single left

square bracket sometimes represents the
exponentiation operator.

(equals) The ANSI standard mathemat-

ical equal sign, It is also widely used as an

assignment operator, sometimes with a

preceding LET. Most computers also use

it as a relational operator to compare
numerical values or strings.

- (caret) The standard ANSI symbol for the
exponentiation operator.

1 (up arrow) Another symbol sometimes
used as the exponentiation sign.

< (less than) The standard ANSI symbol
for “less than". Used when comparing to
numeric values. Many computers can use
this 1o compare strings and, in this case,
each character in turn is compared from
the left to assess alphabetic order. As each
character is compared individually and
the order is decided by the first non-
identical character, the length of the string
is not a factor. Can be used with a“+" to
represent equal to or more than.

> (greater than) The standard ANSI
symbol for “‘greater than'. Used when
comparing numerical values or strings.
Can be used with a “=" 1o represent
equal to or more than.

<> (not equal to) The standard ANSI
symbol for “not equal to'. Used when
comparing numerical values or strings.

>< (not equal to) A symbol sometimes
used instead of <>.

< (equal to or less than) An alternative to
<= ysed on some computers.

>

~ (equal to or greater than) An
alternative to >= wused on some
computers.

== (not equal to) An alternative to <> used
On 30mMeé Computers,

* (apostrophe) used on many computers as
an abbreviation for REM. Used on
the Atom to enclose strings and on the
BBC Micro to produce new lines in
PRINT or INPUT statements.
Sometimes called a “single quote”. [l
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ZX81 AND SPECTRUM
HARDWARE

ZX81 KEYBOARD

FULLY BUILT!

e Full size kayboard

e Plug in — No soldering

o Full Repsat on all keys

e Single keys for RUBOUT, EDIT, FUNCTION and CURSORS
e Large space and newline keys

» 2 Shift keys.

Wae also are stockist for Redditch Electronics.
See their Ad in this issue and Feb 83 page B6.
Qur prices are 10% less for all their products.

Metal case to hold our keyboard, RAM pack, ZXB1, PSU and
strong &hough to put TV on top. £26.

Postage 40p under £4. Export (surface) £2.
Send SAE or 20p for catalogue.
Cash with order or ACCESS.

HARRIS & LOCKYER ASSOCIATES
33 Pedmore Close, Woodrow South,
Redditch, Worcs B97 7XB

MORE MEMORY FOR
YOUR JUPITER ACE

PACER 16K EXPANDABLE RAM
The uniquely expandable 16K Ram

Pack, similar in concept to the
ZX Panda' but for the incredible
Jupiter Ace. Complete in
attractive, solidly built, injection
moulded case. For more power
to faster FORTH . . . you need

a Pacer for ONLY £29-95

Increase your Pacer potential to §
32K with the plug-in 16K

Expansion Module for QNLY £19- 95

318 Kempshott Lane, Basingstoke
Hm ts RG22 SLT

ELECTRONICS LTD

-_-r

Al p.;;-.-. inclode VAT and ;.-}.-:_am packaging. All iterns include a full YOAT guATAntes
Products are stocked and wually despatched within 10 days Crverseas customers add £4 post
and packing. Cheques Postal Orders etc. should be made payable o AFDEC Eleczonics Lid

Mame____ e

ﬁ/—‘
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2 MULL CLOSE
OAKLEY
BASINGSTOKE
HANTS
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DEC r“e ZX 81 § SPECTRUME &

m Iﬁ Data

Program Duplicating
on cassettes?

500-20.000 Copies
within 10 days?

Short run in-cassette copying.
High speed, volume
duplication. On-cassette body
printing, labels, over-
wrapping, blister carding, etc.
All copies verified.

Call Nigel Boyle.
Tel: 01-223 5955, or write to:
BiBi Magnetics, Freepost, London SW11 2BR.

BiBi Magnetics Ltd, 101-105 Plough Road,
London SW11 2BJ. Telex 217732.
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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’'.
BLANK STARE

B cannot get my Spectrum to
recognise the difference between
a blank space — either as CHRS
20, 1, 32 or CHRS 143 — and an
unprinted character. The
Screen$ function treats them all
as 32. If an Ink is specified
beforehand, then | can differ-
entiate between them using Attr.
However, if [ just print up an Inv
Yideo or G-shift t-8 black square,
Autr treats it as if it were blank.
What can I do?

Julran Vincent,

Earley, Reading.
IT 1S UNFORTUNATE that it is
impossible to derect user-graphics or
blanks with Screen$. It scems an
oversight when designing the ROM,
as it is probable thar Screen$ would
find its widest application in moving
graphics programs when you need to
detect whether two objects have run
inte each other or have, say, run off
the edge of a wrack or road. [ get
around the problem by using some-
thing other than a blank, which still
prints up as a satisfactory object.
You will find that the capiral X
very well for walls and things that
you otherwise would print as a series
of inverse spaces. Use Inverse | in
the line that is printing the Xs, and
detect them just looking for the X.
The full stop can also be used, or the
slash. Experiment with the letters of
the alphabet and the symbols, o find
one which does not look too much
out of place in your program.

ATOM TOOLBOX

M1 have a 12K plus 12K Atom
and am contemplating an
expansion of its facilities. Would
you advise me to buy a
programmer’s toolbox ROM,
considering the availability of
the disc pack for the Atom, or to
upgrade it by inserting a BBC
ROM, considering the further
expansion of the BBC computer?
If 1 choose the latter, is it
possible to upgrade it further to
BBC model B?

W Luk,

Oxford.
You po NOT explain the main
purposes for which your computer is
used, and this has some bearing on
the answer to your quecstion. The
“BBC upgrade” does not turn an
Atom into a BBC Micro, but simply
gives it access to a large pant of BBC
Basic, bur not ar the same speed as
the BBC Micro. If you are
sufficiently advanced in pro-
gramming the Atom to contemplate
purchasing a utility ROM such as
you describe, it is likely that you
would be best advised to stick with

the Atom, and continue to develop
your skills on that, rather than
convert it to a machine which is
neither one computer nor the other,
and have to relearn many of the
techniques you have scquired to
date.

PLUG BUG

MBI am 12 years old and own a 1K
£X-81 which works perfectly,
except sometimes when first
switched on. I have found that I
can correct its odd behaviour by
fiddling with the power input
plug 1o the computer. Can you
tell me what is wrong?
Michael Rabberr,
Huntingdon.
THE S0CKET for the power supply -
and indeed for Mic and Ear as well
— tends to work loose, as you move
the plugs in and out a lot. The
answer is simple. Get an electrician,
or a fricnd who knows how to do
such things, 1o bend the metal inside
the plug socket slightly, so it grips
the plug firmly. As a general rule,
you should not remove the plugs
more than you have to. | suggest
leaving them in place all the time, to
minimise wear on the sockets,

SLEEP NO MORE

Bl won a ZX-81 and have
recently been writing a games
program which involved, in
part, negotiating a two-
dimensional maze. The maze is
randomly generated, with its
only record being in the display
file. By using the common
PEEKIPEEK 16398 +
266" PEEK 16399)
I thought that | could prevent the
Inkey$ operated figure 1 from
passing through — and crasing
— the walls, which are made up
from graphic spaces. For a
while, I thought this had been
successful, then discovered that
by rapidly pressing and
releasing the controlling key it
was possible to pass through the
wall with ease. I have tried in
vain to solve the problem but it
seems to be beyond me. The
above is the only Peck routine I
kmow. It works perfectly if 1 just
want the program to stop when a
wall is hit. All progress on what [
hoped would be one of my best
games has been halted because
of this bug. I am desperate and
without sleep. Can you help?
Marcus Harvey,
Chipping Sodbury.
YOUR PEEK routine is correct. The
most likely explanation for its failure
under ceriain circumstances is that

vou are not checking the result of
this Peek every time you cycle
through the program, because there
are two routes through it. Perhaps
you are jumping some of it when the
Inkey$ is not one of the viral
readings, and one of the routes
misses the routine. Check this by
including it in another part of the
program, and make sure the line

which is needed as well — the Primt
At ending with a semicolon — is
afways immediately before the

Peek/Peek.

CHEAP MEMORY

Bl would like 10 expand the
memory of my Vie-20, but it is
very expensive. Commodore
charges over £70 for its unit
While looking through a recent
edition of Your Computer 1 saw
an advert for a 16K unit for the
Vic-20 for less than £40. Does
this unit do the same job as
Commodore’s unit? Are there
any catches in buying the cheap
memaory?
Ricky Pedeity,
Sheppy.
I BouGHT ONE of the cheaper
memory units in August last year,
and was unable to get it to work. I
returned it, and asked to see the
replacement working before |
accepted it. I was happy with the
demonstration in the shop, and since
then, have had no problems with the
unit at all. There is no indication, in
terms of performance, that the
cheaper memory is not doing every-
thing the Commodore unit would
provide. I suggest the dud unit [ got
the first time was just luck of the
draw. Perhaps I would have been
just as unfortunate with a
Commodore expansion.

PICK A MICRO

B Plcasc help! I often read your
magazine, which I find
fascinating, particularly the
evaluations of micros. However,
there now seems to be a
bewildering range of micros
available. 1 should be very
grateful for any advice on the
most appropriate one for my
own needs, which are at least
32K of memory, expandable;
high-resolution colour graphics,
with the possibility of 3-D
graphics; scientific use — I am
not particularly interested in
games; real typewriter key-
board; ability to turn a cassette
player on and off from the
computer; usable with UHF TV;
a good, clear user manual; good
colour; and under £400.
S T Pearson,
Leeds.
I'T 50UXD as if you are talking about
the BBC Micro model B. Check out
the Electron before you make your
final decision. The highest graphics
resolution on the model B demands a
monitor 1o see the graphics at their
best, and would be vital for any 3-D
graphics work.

MAKING A DIN

Bl have just ordered a 48K
Spectrum. The tape recorder |
wish 1o use is a Philips EL-3302
which has DIN inputioutput
sockets. As the Spectrum is only
supplied with jackplug leads, I
would like some information on
how to connect up the Sinclair
leads to DIN leads.
A K Smuch,
Torguay.
IT 15 LIKELY that you will not be able
to make the conversion satisfactorily.
The Spectrum demands a high
output from the cassette recorder,
such as that which would be used to
power an external speaker, rather
than the reduced output for head-
phones. Secondly, the output from
the Spectrum when Saving 1is
designed for a socker with the
sensitivity of an ordinary micro-
phone socket. Speak to an electrician
about tapping into the extension
speaker output, and getting into the
microphone, rather than ancillary,
input.

LOWLAND SCROLL

Bl rccently received a 16K
Spectrum and am still discover-
ing new possibilities. My only
question so far is about Poke
21692 which — according to the
manual — will let the sereen roll
on and on. | have tried this, but
it does not work on my machine.
Do other Spectrum owners have
problems with this?
B K Smu,
Maarssen,
The Netherlands,
THIS POKE is designed to stop the
Spectrum printing up Scroll? every-
time the screen is full, and needs 1o
be positioned within the program in
such a way that it is wriggered fairly
regularly. 1 usually use it within the
master loop of a program. If you still
get Scroll? from time to time, scatter
the line throughout the program a
few more times. The form [ use is

Poke 23692, -1.

DRAGON LORE

Bl have recently bought a
Dragon 32 computer and would
like 1o know if you could
recommend a book on pro-
gramming in extended Basic.
Also, could you tell me which
other computer sofiware is
compatible with the Dragon?
Mrs T Begy,
Abergavenny,
Crevent,
It is rare that Tandy Colour
Computer programs will run on the
Dragon 32 even in cassetre form.
About the only way to convert
Tandy software for the Dragon is to

get someone with 2 Tandy to
CSAVE PROGRAM NAME A"

This will save your Tandy program
in ASCIl form. Then you will be
able to load it into the Dragon. Ifit is
in machine-code you will not be able
to run it at all.
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DRAGON OWNERS .
HAVE WE GOT A GAME FOR YOU

WINTERSOFT PRESENT 5 GREAT CASSETTES TO TEST OUR METTLE
AGAINST THE DEADLIEST ADVERSARIES, KEEP YOU GUESSING,
AND STRETCH YOUR CREATIVITY TO THE LIMITS.

e TRR T THE RING OF DARKNESS o DRAGON TREK
g Tha first fully hi-res graphic adventure game for An pdvanced Star Trek game in hi-res colowr
the Dragon J2. Be you warrior, wizand, or thief M -:--ﬂ text and graphics, mowving Kkngons, 5 skl
% you travel the enchanted land, trade with fools lewve anboard computer and lag Tmd
TR :':-'DL-. and kings alike, dare the depihs of vast, monster . it ﬂra tion will have you rapping Ebngons tll
-:;,1;..;*;.-;‘ filed 1D dungeons and face. at last. the secrat & 'i".!l'l']!h- ?4:":" 6.3
M- guest. f you surene. It includes 2 v game b
!"....-F 4 facility (it could 1ake you weeks to play
— £10.00 3 V

PEPPER'S GAME PACK
6 GREAT GAMES ON ONE CASSETTE

NAD THE NECROMANCER MASTERERAIN ;
Mad has siolen your book of spelis. Track him through the You'll need all your wits to crack the computer's code. 3 levels
catacombs and use cunning to trap him, but watch out for  of difficulty.

serpents, trolls, ghosts, etc PEPPER'S BREAKOUT

MUSHROOM MUNCHER Knock the bricks from the wall. Operates by joystick or
Stem the epedemic of blue mushrooms and flying pods. Look  keyboard. 7 Skill levels. E
out for the munch monster. & skill levels, TERRIFIC VALUE — ALL SIX JUST £7.95

. r ARTIST'S DESIGNER
CHESSBUARD TRACKER Produce intricate designs in hi-tes graphics and save them on cassetto. Full kst of

Use cunning and strategy to trap the computer controfled 0 o ade ivstick of keyboard control, circles, paint, shape replcaton and
tunner, but beware deadly blockouts many skill levels,
CHAMELEON RUN THE MINSTREL

The canyon walls are r_-’nsing in, can you fly the shuttle to level A graphic music sheat on the screen sllows you {0 composa mastorpieces, and &ive
10. 5§ skills them on casserte. Educatond and entartaining 5.99

et morge labe ing Ideal for education, diagrams, homs vided Caphions £6.99

Available from selected dealers or send cheques/PQOs made payable to:

S.W. WINTER & CO. LTD.
101 Westminster Bridge Rd, London SE1. Tel: 01-928 5945 01-633 9611

We have Dragon 32's in stock NOW £173.00 + VAT

THE FROGRAM THAT
YOUR Z7X SPECTRUM HAS
BEEM WAITING FOR!

Serious Application Software for your S R S T
16K ZX-81/ SPECTRUM 16K or 48K tion in any or all of 3 dimensions

p . Features
(Flease specify) 1 Ratation in 3 dimensions about a single point

2] Rotation about a line between two points
3) Generation ol stereo pairs
4) View from one point towards another point

MATHS

For childien 5-12 yvears of age -+ * 1, ol wath exceptional HELP facility (full

step-by-step explanations] and optional entry of units, then tens. £8.00 Objects can be stored separately on tape and copied to the ZX

SALES LEDGER

ideal small business system, day-books, statemonts etc for up 1w 200
accounts. £10.00

PURCHASE LEDGER

Day-books, remuttance adwvice atc for up to 200 accounts. £10.00

INDEX/ RETRIEVAL SYSTEM

Four levels of data, usual facilities inc search on keyword or part of word,
£6.50

BRIDGE

Full sconng system displays and prints full scoreboard, totals for 5 rubbers
and all hands played. £8.50

MORTGAGE

How long will any mortgage be if the rate increases? What should | pay if the
interest rateé changes? Mortgage tells you (and morel, £4.50

RETAIL ACCOUNTING

Excellant retahing system, takings/product sales analyses atc. £10.00

SHARE PORTFOLIO

Analyse and trace investments listings by transaction, current holdings, PEL
analysis otc. £10.00

INCOME TAX

Tax code calcylation, PAYE checking and net pay calculation for future
months. £10.00

ZX SAS 42/45 New Broad St, London ECZ2M 1QY
{S.A.E. for more details)

(Dept (YC)
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printer
Written in BASIC for you to modify 1o your own require-
ments
Ideal for computer modelling, molecular modelling, CAD etc

Viewpaoint - with full instruction and examples
£6.50

hine code programs ' The Jeal as
liraviQlgl . Loox a1 The facihihes that it

Works entirely o decimal (ng hex problemsl; a FBO in
struchions  Correctly assembléed. supports theé pssudo
instructions EQLU. ORG {mult ol ORG=s allowed). DEFE. DEFW
and DEFS; cade can be assembled at one focation and then re-
located; allows alphanumeric labels of any length, full listings
o -Jhl.r"'!'l'-l!'d code and mRemonics can be oulput 10 the
prinled, Tull arror rdl'_'l._"l"-\} with faully instruction clearty indi
cated. comimaes 1, ci included in the scurce file
The deal co nplement o L olef 5 Infrared - an easy- 1o
use disassemblér

S0 now there is no need 1o be intimidated by machung code
with Ultraviolat and Infrared it's child s play! Buy them fram
thi maching code specialisgis - ACS Software

ULTRAVIOLET - £7.50 INFRARED - £6.75

n programs will woark in both 16K and 4BK

v sae for detalls of ZXB1 programs




Fingertips is our regular

calculator column

covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of
any of your ideas. Your Computer pays f6 for
each of your contributions published.

THis MONTH [ risk the invective of
readers who tell me the Sharp
PC-1211 should not feature in this
column. “It's not a real pocket
calculavor’”, they say. Well, here
goes anyway with a program called
Treasure CGuest by J V Moss of
London.

Fantasy games are increasing in
popularity, and also variety, but it
may surprise some people that it is
possible to run such a game on as
small a machine as the Sharp
PC-1211 Pocket Computer.

In the game to be described, the
player travels through a labyrinth of
caves, the object being to find the
treasure and bring it out of the caves
within forty days.

The labyrinth is represented by a
seven-by-seven square matrix of 49
caves. The caves may be empty, or
they may be inhabited by fairies,
trolls, giants or dragons. The player
may move through the labyrinth
cave by cave, using the commands
N, 8, E or W, representing the
points of the compass. Alternatively
he may rest or fight.

Initially, the player is in the most
south-westerly cave, and he knows
* only that the treasure lies in a cave to
the far north-east. On finding the
treasure, he must bring it out by the
most north-easterly cave.

The computer keeps a record of

the days — it takes one day to
journey from one cave to the next —
and tells you what, if anything,
inhabits the cave.

Trolls, giants and dragons are the
adversaries, in order of danger, trolls
being the least dangerous. The
player can decide there and then to
fight, which gives him the advantage
in the conflict. Alternatively, the
player may try to move to another
cave, to return the way he came, or
o rest quietly for a day. If the
adversary sees him, then he will
fight, and in this case the opponent
has the advantage. The adversary is
less likely to see you if you rest, or
return the way you came.

The outcome of a fight is
determined using random numbers.
Fighting uses up energy — as does
moving about — which can be
recovered by resting. If you are
injured, it is best 1o rest in a fairy
cave, and let the fairies attend 10
your injuries. However, the quest
must be completed within forty
days.

The program uses all the available
memory of the PC-1211. Therefore
there are no comments, and the
program must be keyed in exactly as
written.

The subroutine at line 2 is a
random number generator which

generates a positive integer in F less

Adventure game for PC-121T.
REg4 =@ GOTO 109
EmEXP(LH{ E »
FOR I=14 T0O 62° F=u3
ACAE + FA7 =H) w &

H=A{K3: IF H=& THEH &89

HeHMa4+ ]
STOP

FRUSE " DRY™ : M

IF J8 = “FIGHT" THEM

I = &
IF J& = *5* LET | = =7

IF J& = "H™ LET I = -1:
IF Jg = “E= LET 1 = |!

IF 1 = & GOTO Za8

IF Kel<l4 THEW 290

IF K+I262 THEN 290

G =G =i

AERS

F=§
IF H> 1 THEN 330

G=G+ 2:IFH=8 THEH
I = 8:IF H> 1 THEH 350

GOTO 235

I = 4:G0TO 418

Fa2
IF EXP(LHCH®(F+1 333+ 150
T e TS

IF G215 THEN 228

£BB FEEF 5
ACB4Y = 1: GOTO Zo8

1187 STEPS

Y5y E=E-INTC(E):Fs]HTCESF ) : RETURN
COSUB 2 Al eF HEXT I
L=8: M=@: Keld' Du25. Fed! GOSUB 2 Hs=F i F=3:GOSUB 2
IF K = 56 IF A4 > @ THEN 788
IF H=@ BEEF I' PRAUSE"EMFTY CAVE® GOTOD 225
BEEF 1 PRAUSE"CAYE COWTAINS A ".AKCH)
IF K © & FRUSE"YOU ARE TIRED"
INFUT"HHAT DO ¥OU DO7", 1§
R
IF J§ = "REST" LET F = 3:00TO 300
IF J# = "H* LET I = 7

IF E=INT{KST)07=6 THEN 29%Q

IF I = -L LET F = 3:0070 27e

Le ['K = K+ [:GOTO 208
BEEP 2° PRAUSE"NO EXIT Tnz_;é.ll! GaTo 228

F o= 12: GOSUB 2
IFF <11 1FG gzéﬂ FAUSE"FAIRY TENDS YOUR HOUNMDS® -
*li-sPﬁ.ISE"FﬁlR'l' GIVES YOU™ :PRUSE“A MAGIC SWORD®:
GOSUB 2°IF F C 2 THEN 273
BEEP 3: PAUSE"HE SEES YOU® :PAUSE"YOU MUST FIGHT®
I =@:IF H=@ THEN 223

i GOEUB 2

"WOU KILLED THE “:A$<H):

JER"“: [F GC8 LET Je="BADLY *

PAUSE “BUT YOU ARE =:J#%;“INJURED" :GOTO 228

PAUSE “YOU FOUNMD THE TRERSURE!® ACK)=@:H = @:
BEEP 8:PAUSE "TRSK DOME IN "iM;" DAYS™

PRINT*YDU MARRRY THE FRINCESS|®:STOP
EEEP S:FRINT"YOU ARE KILLED!=

IF M= 48 PAUSE“YOUR TIME IS UP*

IF E=IHTCEST)wi=@ THEN Z98

THEH @@

RIK)=@: Hwl

FINGERTIPS.

Word processor for Sharp PC- 1500,
1g:"Aa":WAIT Ba:
CLEAR :DInN
1283%79: L=]
20:"C: INPUT TsCL
JILPRINT T#<L)
;= CSIZE 1:
LPRINT L:CSI1ZE
2:L=L+1:LF 1
3B:IF L<121THEN 2
2]
48: "B":L=L-1:D0=L:
B2
SB:A=)E=D:D=INT
(0%, 23+ _5):
PRINT STRS E
ERB:FOR B=1+0TO L
B:GE=LEFTSs (T£cCA
)y 16)iHE=LEFT#S
(TE$C(E), 16)
aa:és G$>HE$THEN 1

3.:G60TO 118
IPR: THCRI=TS$C(AI: TS
(AX=T$(B):TS(B
J=T%¢B)

T$¢

llB:Aa=Aa+1:NEXT B
128: IF D<>ETHEN SB
13@:"0D":CLS :GRAPH
:ROTATE 1:J=1
148: GLCURSOR ¢B; -3
9):SORGHN
1SB:FOR M=1TO 61
STEP 28
16B:FOR K=1TD
178: GLCURSDR
K¥18, B):LPRINT
MIDE (T£(J>, N,
2B3: J=J+]: NEXT

12

K

188: 6LCURSOR (B, -2
483:S0RGN : J1=J]
—12:MNEXT A

§3B: J=J+]12: IF J<{=L
THEN 148

288: TEXT :END

PFriorits srdear of choractersi=

Frace

e FE R e - ;

o4 2 .3 4§56 789

1 3 € = %% 8

B C sus MW Z

Ew r% Lo

a b - 4

than the initial value of F, using a
fractional seed in E. It was
positioned here because there was
thought to be a speed advantage in
executing a subroutine at the
beginning rather than the end of the
program area.

Line 100 fills the matrix with
creatures for the new game. Line
110 sets up the initial values
including the position of the
treasure. Line 200 checks if the
treasure has been brought to the
north-eastern most cave. If not, lines
201 o 226 display the curremt
situation and line 228 invites a
response.

Lines 230 to 255 process the
response, checking directions 10
ensure that the player can only move
within the matrix. Line 260 checks
for moving back the way you came,
to alter the value of F so there is less
chance of an adversary secing you.
Line 275 actions the move.

Lines 300 and 340 are concerned
with “resting”, and lines 350 and
360 determine whether you are
spotted by an adversary. Lines 400
to 445 derermine the result of a
fight. lines 600 to 800 are self-
explanatory.

The program could easily be
adapted to run on other computers
using other dialects of Basic. On the
PC-1211, Beep merely sounds a
buzzer, Pause displays a line for
about half-a-second before-going to
the next line.

Variable memory is handled in a
slightly strange way, in that each of
the first twenty-six variables, A o Z,
may be referenced in four different
wavs. Thus A, AS, A1) and A§(1)all
reter to the first variable, B, BS, A(2)
to the second, and so on. The use of
variables is listed in table 1.

In playing the game, it will be
found helpful if a seven-by-seven
grid is drawn, and the inhabitant of
each cave marked as it is visited, in
case it 15 wished 1o reurn to, or
avoid, a particular cave. It is quite
difficult 1o complete the guest in 40
days. Happy hunting,

——

Tabile 1: memory utifisation,

A%(1) — AS4] are set up
before running. E and F are used
by random number genarator.

AS{1) = "FAIRY"
A${2) = “TROLL™
A%3) = “"GIANT"
As{d) = “"DRAGON"
E = decimal fraction
F

G = energy of player
H = strength of adversary |
| = working variable

J5 = interactive response

K = co-ordinate within matrix

L = previous response

M = coum of days

Al14) = A(G2) = matrix

AlBd) = treasure found indicator,

The second program by A E Cox
of Sussex; 15 a very interesting
indexing program written for the
Sharp 1500. It can sort up 10 120
character strings of 79 characters
each into alphabetical order and then
prints them out as shown. Could it
be the first genuine useful word-
processing program for a pocker-
sized calculator?

Each item is printed immediately
after it is entered, taking up to about
4.5 lines of print. The items ate then
sorted out into alphabetical order —
ASCII priority — and printed our
lengthwise in blocks of 12 tems.

The user should first check that
there is adequate paper and Text
mode is Csize 2. Now press Def A,
MNext, write first item and Enter.
Write each subsequent item in the
same way. To sort, press Del B.
Print-our follows automatically.

To amend items, note the rally
number at the end of the item 1o be
amended. Press Break. Write L=n
— tally number and Entry. Press
Def C. Write the new rext and
Enter, then press Break. Write
L=m, where m=1 + last tally
number on the print-out. Enter.
Press Def C; continue.

Items already entered may be
printed out lengthwise without
sorting, by pressing Def D, ]
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AMUST FOR
ANYONE INTERESTED
IN ZX MACHINE CODE!

Used by professionals. Very usefui
for beginners AR

!e'w Dﬂﬂ £6.95
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COMPUTACLUB UK

Why not join ComputaClub-UK and have a Software
Library at your fingertips? Members can receive programs
for up to half-price, YES, HALF-PRICE!

Most machines are catered for and ALL our software is
guaranteed. But we don't just deal in games programs
either. We have a comprehensive catalogue for you to
browse through at your leisure.

So fil in the form below for a & months TRIAL
MEMBERSHIP and accept a FREE games cassette (worth
over £10.00) as our special opening offer to you the
customer.

6§ MONTH TRIAL MEMBERSHIP
To COMPUTACLUB-UK,
Commercial Works, Church Accnngton, Lancashire.

Date

Please accept me as a member of your club, and send me my
FREE games cassette. | enclose my fee of £7.00 made payable to
“ComputaClub-LIK"™.

My Computeris . ... Storage Capacity...........
(please use BLOCK CAPITALS)

e e e i e e e LA O R, S

My Name is. .

R [ e

Slé]nl;,'{! Age (if under 18)............
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’;'..-".'f t »&ﬁﬁﬁi‘ﬁ?ﬁih’ﬁs THE _"‘ =
. SPECTRUM 48K Qa

IN YOUR HIGH
STREET SHOPS

M A AGIES _4@3{/1- 4

ACTION -,
FROM /-

A

ANDZXS1 16K ' SPECTR
e ufnsmu
This superb game is now Evallﬂhle from branches ol

W.H. SMITH and BOOTS THE CHEMIST.

M.-i’-’-.iv'_.ifﬁ YOUF OWn team in this exciting game of skill which
vividly captures the drama and excitéement of real foothall

FEATURES INCLUDE:

* SAVE GAME FACILITY * % AND MUCH MOREl % %

b

»

Surrey KT20 7LU B
LAALLA‘

WAT THE PALSS SAY ABOUT iT:

%a“f Y haye plways wanted fo manapa 2 foothell team, FOOTEALL
MAMNAGER, from Addictive Gamaes, it for you T her gasese an cofead Fior
& foorhall fanetic but the moxt mteresbng theng for w3 wat the J-0
praphicy uzed (o craste he goslmouth St the it d & weidared
SINCLAIR USER FEERRUARY 1983

. Afthough | m o great foothall fan, | reslly enjo ved playing thiz game
— excollent vl rf made of colowr and vier-defived graphics. The game
i1 vitvy logically put fogether, 5o that the development of strategy and
tscine s Aas & roal offect For exampis, one of my teams gof through fo
the Fourth rownd of the F_ A Cup where it was beaten by & 3econd
drwaiepn goife. Fieid opeet morade snd meeani that cur promo o Big
Fadad FParhapi | ihowld have giver up the £ A Cup rue asd held some
oo e pava bach — e podscbelities aeo anoless. Brian Clowgh had
hetter watch outf

IN COMPUTING FEB/MARCH 1983

FRICEE

POl T SFFCTHUM an O8 #8 X80 18N 05 #3

I SRAFHEEE ONLY IN PISTERUNM v REGN

To Order send Chegue 'P.0. pavabie 1o
ADDCTIVI QAMIE, Dept vC . PO Bas ITi
Lottt s Rypeas WIS 7RI

AN DM R EO0D DOMPITEE LRdFL PALASE STARE O buti®

CRAFT

Data Review, Analysis & Formulation Technique
Makes the 16K-ZX81 a serious data processing tool
" . . probably the best spreadsheet program available for the
ZX81.”
. turns the ZX81 into a serious rool for recording and
analysing data at home.”™

AR S0 AVAILAREF FROM FANT FOILOWINE THDPE
[ 1 W MICRD LROR (Lendes
iLmsawime]
H'l-'-lll Larmyt

E“llﬁ-ﬁll BYTH iCsadn)

“*Thoughtfully written and very gasy to use — yet more compre-
hensive than many programs written for larger computers and
which take days to master.”™

Spreadsheet fhE,"(lerl1 fram 5 to 80 columns w:de with up 1o
450 "‘grid positions”’

Comprehensive report generator and full text/data listing
facilities are usable at any stage — all with instant machine
code speed

Columns are displayed 3 at a time in any order you wish —
vastly superior to the clumsy “‘window' system

Range of 21 calculating functions: Arithmetic, Average,
Percentage, Group Total, E0.00 justification and all the
keyboard scientific and trigonometric functions

All reports and listings duplicated on the ZX printer as
continuous copy

Named BEDRAFT files can be "saved’ either full or empty
but structured for repetitive later use

Detailed instruction manual covers all facets of the program

£7- 504

Please send me ¢ EIET:TaaE programis)

| enclose a cheque/p. order for £ o
including despatch.

Name ___ —_— —
Send now 1o
Myrmidon Softwara, ‘ Address __ e

PO Box 2, Tadworth



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.

Search and destroy

C Stewart,
South Shields,
Tyne and Wear.

THIsS SHORT machine-code routine produces a
missile on line 18 on the display. It proceeds
upwards searching for an alien as it goes. The
missile leaves the display if no obstruction is
found, or blots it out if an obstruction is found.
The machine code is stored in a Rem in line |
containing 75 bytes. After entering:
1 REM {75 Xs]
enter the hex loader in fizure 2. Run the
program in the fast mode and enter the codes
given in figure 1. They can be entered
individually — 2A Newline OE Newline — or
in batches of as many as you like — 2A 0OE 40
06 Newline. To operate the routine the print
position must be set to:
PRINT AT 18, A;

immediately before calling the routine, where A
is the column you wish the missile 1o appear in.
To increase speed, Poke 16549 — less than 255
— and for the missile character, Poke 16520 —

code character — and Poke 16333 — code
character.
Input the program in figure 3, which

demonstrates the routine. Run the program
and move using the 5 and 8 keys. Try missing
the alien and then hitting it. Line 70 keeps the
score and line 30 must be within the main loop.
Line 0 on the display is left untouched by the
missile for scores and titles, however more can
be left by Poke 16518, The routine is ideal for
invader-type games.

36 00 O
Figure 1.
Addrass Hexadacimal Figure 2. oc o8 9
16514 2A OE 40 1 Rem[75 Xs]
°6 11 3& 1n Le.r AS=" "
05 Ot 21 20 For X=16514 To 16588
16523 28 0D 20 30 If AS="" Then nput AS
e 40 Poke X ,16xCode A$+Code A$ (2)- 476
36.050F Wi\ <20, 00K
16535 21 23 0D 60 Print X;"(3spaces)”; A$(To2)
20 FC 36 70 Let A$=A%(3To)
00 0OE 21 B0 Next X
1654 4 ZB UD 20 Figura 3
EE gEG ;[E] 1 Rem [machine code]
5 Let score=0
16553 = OE - BEioB. o o0 Bk AL &6 mmim ™
20 FO 10 20 Let A=10
0736100+ 55 't o
01 00 00 . -
16565 (9 2B 2B 40 Let A=A+(Inkey$="8"And A<29)-
2B OE 05 {inkey$="5" And A>2)
23 36 00 50 Print At 19,A-2;"oas0”; At 18,A;
16574 0D 20 FA 60 If Inkeyb="0" Then Let L=Usr 16514
OF~:1F 23 70 If L<>0 Then Let score=score+1
00 20 FC 80 Goto 30
Spa ce Chase Space Chase program construction.
1@ TO 19S-=SCREEM CONSTRUCTIOM.
Tahir Abbas, ﬁﬁﬁﬂ"’-fﬂyﬂ 200 TO 202--LOAD_DATA FOR SOUND
Edinburgh. e ik .
IN THIS GAME for the 48K Spectrum, you Ea: TE :::--;:jﬂnziinn CRAFT
shoot down 10 alien craft before they reach the et P i L
safe zone. You are looking out of your cockpit 608 TO 700--FIRE LASER.
window and have to line them up in your sights 8OO TO BE@--EXPLOSION & SOUNDS.
and fire vour lasers. If they reach the safe zone ARSI R s
then vou have failed. The bottom of the screen ;

displays time left and craft shot down.
To fly vour ship use these kevs:

Up 7
Down B
Left 5
Right ‘8
Fire 0
This program uses three machine-code

routines. The first of these copies the screen
into another part of the memorv. It acts as a

1088 TOo 9020--END OF GAME
ROUTINE & DATAH.

Space Chase graphics.

il ----ABCD LINES S0S & &OS
e ——— . CHR3% 148
a-—=-=-F. LINE 965
§----G. LINE 967

Register HL. holds the location where the
copy starts, Register DE holds location where
screen is moved to. Register BC holds the
amount of bytes to be transferred. LDir carries
out the task of moving the block of memory.

The next machine-code routine enhances the
Spectrum’s sounds. It uses the Spectrum’s
sound routine in the ROM. Register DE holds
duration of the note; register HL. holds pitch of

explosion. The data for the explosion is held in
location 40051 onwards. All the machine-code
routines are held in Dara statements withinghe
program. 5o there is no necd o load them
separately in the Spectrum. The sound routine
used in this program was developed {rom the
sound routine printed in November's Your
Compuiter.

Once vou have mastered the game as it

kind of CLS burt it recalls the saved screen | the note; and register B controls the loop. stands, vou can make it more difficult by
only, clearing everything else on the screen. The final machine-code routine prints out the | reducing the time variable " in line 300.
1 REM ##%#%#5FPRCE CHRASExxx:% 5@ IMK 7
2 REM WRITTEN BY THHIR RBBRS5. 78 PLOT 3@,0: DRAUW 15,15: DRRH
3 REM FOR THE 1,0: DRAW 5,5: DRAU 1,3. CRAW
48K SPECTRUH. ,=5: DRAV 1.,@
5 REM SCREEN CONSTRUCT ION. 6@ DRAW -5,-5: DRAW 20, -1@
1@ REM 92 PLOT 225,8: DRAU -15,15: DR
11 INVERSE @©: DVER 2: BRIGHT © AY -1,8: PRAW -5,5: DRAW -1.8: D
: BORDER 3: PAPER ©: INK S9: CLS RAY S,-5: DRAY -1,8: DPRAV 5,-5
286 INK 6: PLOT 112,64: DRAV @, 100 DRAW -20,-10
15,-PI: DRAU 15,0: DRAU ®,15: DR 105 REM
AL’ 1,0 DRAL B, -15: DRAW 15,@8: D 1906 REM COPY SCREEN
RAU @&,-15,-PI: DRAU -1S.,8@ 11@ FOR f=40080 TD 40050: READ
38 DRAW ©,-15: DRAW -1,@: DRAL a: POKE rF,a: NEXT
@.,15: DRAW 5,8 120 DRTA 33,0,64,17,80,195,1, 19
id PLOT 10S,92: DRAW -15,@: DR 2,26,257,176,201,53,.80, 135, i
AW B,-1: DRAUV 15.,@: PLOT 151.,82: 54 1,192,226, 237 176, Eli a, E
DRAV 15,0: DRAU ©,-1: DRAW -15,; 2, :33 10,9,6,10,197, 213 229 265
(] 4canm:—ued on page 135)
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NEW SPECTRUM AND
ZX81 SOFTWARE

“WINGED AVENGER"
Fasl and tunous. SPECTRAUM verson has SOUND and USER GRAPHICS. T LEVELS,
3 WAVES, MOTHER SHIP, HIGH SCORE, RE-FUELLING, RAPID FIRE. SMART
BOMBS and LASER SHIELD. PCW “OMNE OF THE BEST SINCLAIR GAMES YET™
Ondy £4.50. All SPECTRUM + 18K IX81

"SPECTRUM SCRAMBLE"

MORE WCODE ARCADE ACTION “S0O GOOD THE REVIEWERS DION'T REACH
THE FINAL STAGE™ (NOT BAD EHIN. NO LESS THAN 8 MRECTIONAL KEY'S for a
SMOOTH MOVE. Full ARCADE features . LASERS, BOMBS, INSTANT
RESPONSE, CONTINUOUS SCORING, ROCKETS, SOUND, FUEL DUMPS, RED
METEORS, DEFENDER CRAFT and HIGH SCORE. Baware CONDITION RED. With
i one you MOVE, FIRE and BOME AT THE SAME TIME. RELEASE PRICE of
£4.95 18K or 48K SPECTRAUM

"DO NOT PASS GO"

NOW THE 48K SPECTRUM VERSION IS READY

A COMPLETE SIMULATION of the BEST SELLING BOARD GAME, you know PARK
LANE and all thal Up to SIX PLAYERS can compets with the MICRO dong all the
WORK. Acts as DICE THROWER, BOARD, RENT COLLECTOR, UMPIRE, BANK,
RULE BOOK, ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by
Gary Kennedy [ihanks male). GAME SAVE with winner so lar repor. COMPLETE with
INSTRUCTION BOOKLET. The ULTIMATE in FAMILY GAMES. Don’t MONOPOLISE
YOUR MICRD. AMAZE afl your inands and lamily (Can you ses your ORANNY on a
MICROT) OMLY £6.95. 16K ZXB1 VERSION ALSO 08,95

"BASE INVADERS"
The OMLY ARCADE GAE EVEATsLODY SHOULD HAVE. The SCREENS the
same, THE INVADERS are the same, BUT you get a SHIELD and a CHONCE ol
THREE SPEEDS, (O.K., FAST or INCREDMIBLE). GOOD SOUND, a HARD GAME,
and GREAT GRAPHICS. COMPLETE your softwars collaction lor just £4.50, 16K and
48K SPECTRUM onty.

“AUDIO SONICS"

WINMNER of WLZT KID B2. For tha SPECTRUM. A S. writes sound siects 16f your own
programs. 26 PRE-SELECTED SOUND EFFECTS include TELEPHOMNE, POLICE
SIREMN, FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO ito MODIFY and
yOu are presanted with a display ol SLIDER CONTROLS 1o adjust PITCH, RISE, FALL,
BRISKNESS. DECEL. ACCELL. TONE. REPEAT RATE. STUTTER and DELAY
ADJUST e SLIDERS than INSTANTLY heat the SOUND CREATED. Call “THE
SOUND ONE™ and & program ke will appear that is ready for nsetion inlo your own
programs. Hours o EXPLORATION. YOU WILL BE AMAZED wha! BEEP can DO. Wa
are proud 1o offer this @l €4.99. 16K or 48K SPECTRLUM,

“SPECTRUM RENUMBER DELETE"
All MCODE RENUMBERS ALL NOT PART. “YOU WONT BUY A BETTER
RENUMBER PROGRAM FOR THE SPECTRAUM™ JUST 500 BYTES. Al £4.85 ALED
ZX81 VERSION

“HIGH NOON"
Whan YOU VE SAVED the GALAXY, SCRAMBLED or whalowver siss you 00 ON yOur
MICAD, whai aboul 8 GUNFIGHT? Piay the SPECTRUM or YOUR PALS. THREE
LEVELS. FuLL FEATURES, CACTI, COFFINS, WAGONS, RAPID or SINGLE
SHOTS. SUPERB GRAPHICS. GDOD SOUND including DEATH MARCH. ESCAP
ISM on TAPE for JUST £4.50,

“DISPLAY"

Takos over whon BIN and the DEMO tapa loh off, How would you ke 273 gitlersnt user
defred GAAPHICS on & 18K SPECTAUM or a GRAND 238 lor a 48K All of those can
Do duplayed on the screen al the SAME TIME. UDGs are siord as PAGES ana any
TWO PAGES may be sxchangsd in momary. FILES can ba LOADED FROM or
SAVED TO TAPE. LOAD o any page lccabon, TURN a UDG Y turn, Y turn, FLIP &
SHAPE over, REVERSE a SHAPE, EXPAND % ol a CHARACTER o a fhull
characier, UP. DOWHN, LEFT or RIGHT by one PIXEL. 5 SHAPE FILES am inciuded on
TAPE. INCLUDING a B4 CHARACTERS por LINE DISPLAY COMPLETE with DEMO
PROGRAM and INSTRUCTIONS. JUST RELEASED at £7.00. 48K of 16¥ SPEC-
TRUM onby

“YAHTZI”
Up to 51X players afowed. Plays the classic DICE game of strategy. All electric scorapad
complate wath GARRY'S “"CHUNKY LOOK" character set. All cheating and errors
rejected by your electronic umpere. Update your games cupboard for 05 50, 48K ONLY.

“MATCALC"
For BUSINESS and PROFESSIONAL use. kdeal for WHAT IF situations, CASH FLOW
FOREC STS and analysing RELATED hpures. 64 character display option. FORMU-
LA may ta MATHEMATICAL o LOGICAL. MENU of FUNCTIONS. SAVE and LOAD
DATA 1o TAPE . FULL instructions mcheded. LITERALLY HUNDREDS of USES. BOTH
48K and 16K SPECTAUM PROGAAMS on ONE TAPE. JUST £7.00. EXCELLENT
VALUE

“PROGRAMMERS DREAM"
A SPECTALM TOOLKIT Posidan indepandent and jusi 1450 BYTES. Faciites
RENUMBER lnes or blocks any incrémant or stan. BLOCK OR LINE MOVE ncluding’
a RENUMBER mito place if requsrad. BLOCK OR LINE ERASE . CHANGE SELECTED,
STRINGS (NAMES OR CONTENTS). DUMP vanable names and values (usable in a
wop). DISPLAY PROGRAM of PROGRAM plus VARIABLE SIZE INSTANT and
CLEAN. JUST £5.95 with axplicid mstructons

WORK FORCE

140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND
ALSO AVAILABLE AT BUFFER, MICROWARE AND SOFTWARE SUPERMARKET.
REM WORK FORCE WORKS HARDER.
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HILTON COMPUTER
SERVICES LIMITED

The renowned PERSONAL BANKING
SYSTEM is now available for
ZXB81 [ ZX SPECTRUM [J DRAGON 32

Maintain permanent recores and fully detailed statements
of your finances including:

@ ALL cheque book transactions and bank receipts.

® ALL standing order payments.

AUTOMATICALLY PROCESSED (monthly, quarterly,
six-monthly or annually AND for set number of
payments).

In addition the ability to search, locate, delete or correct
previous entries. List by category facility is included.
Additional BANK RECONCILIATION module available to
automatically match your Bank Statement to your
PERSONAL BANKING SYSTEM account.

Full instructions and GUARANTEED after sales
maintenance provided.

PBS ZX81 £8.95 (16K) L] ZX SPECTRUM £9.95 (4BK)
] DRAGON £9.95 (32K)

REC (for use with above) £5.00

Ask for the PBS at your local computer store, or
ORDER (specifying for which machine) by POST
from

Hilton Computer Services Limited Dept (YC)
14 Avalon Road, Orpington, Kent BR6 9AX. OR at the
POST OFFICE using TRANSCASH ACCOUNT 302 9557

* YOUR PBS IS NEVER OUT OF DATE *

.

Ereat TR EN
games ..~ >~/
InrmSp:lnln

*‘ ﬁr..'l"-r'ﬂ'

/o0
\SY

Sorcerer’s Castle £5.50

New from Mikro-Gen - takes you Into a world of magic and mystery.
Graphical position and a host of options with this exciting adventure
game for the 48K Spectrum

Scramble £5.50

High-speed arcade gama - the fastest available. Thrust, altitude, fire
and bomb controls. For 16K or 48K Spectrum

Masterchess £6.95

The program for tha réal player - a powerful, adventurous and
enjoyable chess game for the 48K Spectrum

And for your ZX81:

Scramble + Frogs + Paintmaze + ZX Chess + Breakout + Space
Invaders + Asteroids + Tampest + 1K Gamespack + Dabug
Al wappiied on consstte with Ibrary cese : T3.85 (DX Chess £6.50)

Write oo Tofl Setads of the Maro-Gen rangs o programs 00 305004
vt broem kEe $10C witE oF Brect Mo B matef athure i [ SheEE mate
EnEgeri/ PO papatie 10 Masd J8a o 880 400 oat 3 cadhagl

MIRGTEN

24 Agar Crescent Bracknell Berks RG12 2BK



SOFTWARE FILE

{continued from page 133)

181,3,1,.100,0,2255,
J 15 Eia, 201 237,74 ,289,19

RINT INK 4;AT 21.10; "TIME=

14@ PLOT 75.9: DRAU ©.,9: DRAU 7
,@: DRAU @,-9: PLOT 179,9: DRAL
168 LEr S aDaR’ toeoe

igg nEaTnnE 8600

198 REH USR GRAPHICS
208 FOR g9=144 TO 159®: FOR f=08 T
O 7: READ a: POKE USR CHRS$ g+f ,a

: NEXT f: NEXT

202 FOR f=40051 TO 48169: READ
a: POKE f,a: NEXT ¥

21@ POKE 48027 ,10: POKE 40033, 1
©: POKE 400641, 100

230 LET L=USR 40012: PRAUSE 5@

388 LEF SizRseioRSl.epTi®

X = DE15) : LET =
NT (RMHD*27) e
918 GD SUB So8
330 GO TO 9SO08

SO@ PRINT AT x,u; " pighed
 S@S PRINT AT 21,15 ti: LET ti=t
i -
S10_LET x=x+INT (RND£3) -1+ (INK
Vg;;?:é-— {INKEY $="6"]) = =
T X=X+2%( (X <@) - (x>16) )
S53@_LET u=y+INT (RND23) -1+ (IN
Y$= 5 )~ (INKEY §="5") SR
Y=y +22{{y<B) -(y>28)1)
SS0 LET L-USR 4@@iz =

560 RETURN
809 PRI e
NHNT AT s 8" =
610 INK 3: PLOT G4 52, DRAU 72
67: PLOT 201,22: DRAW -72,67: LE
T L=USR 40226: INK 7
6820 IF POINT (128,90) =1 THEN GO
TO 800
6602 GO SUB SO0
700 RETURN
800 REHM
B01 LET L=USR 49812
803 PRINT AT 21,15; ti
804 POKE 40827.5: POKE 40033,20
POKE 40041 ,350
LET (=USR 480

FOR fr=1 TO 2:
KE 400833 ,660: NEXT

2 PO
PRINT AT 0,0

POKE 40027,1: POKE 40033, 1:

4004i,0: POKE 481590,

POKE 40150, INT (RND$2) +148
PRINT : LET L=USR 4@13S
POKE 4P150,32

830 POKE 40027,1: POKE 40035, 1:
POKE 40041, PGKE 40159 ,12

=
26
2
KE
=S
a
S

DOODODOE
NNRORE:- &

. POKE 4
POKE 40041,250: FOR f=1 naaaé
f

LET L=USR 40026: NEXT

845 POKE 40027,19: POKE 49033, 1
®: POKE 40041, 106

850 LET sh=sh-1: PRINT AT 21 28
;sh: IF sSh=0 THEN GO TO 240

868 FOR F=1 TO 20: HNEXT F: ED T
O 385

g?g %ET ¥ =INT (RND=24) +1

Tt <23 THEM GO TO 1

92@ RESTORE 7000 +v oa
O30 LET as=
940 FOR f=1 TO ©&
95@ GO SUB S0
96@ RERD .
a65 IF j(é OR Jj»11 THEN LET as=
°"

67 IF j<<4d OR j»15 THEN LET asg=

978 PRINT BRIGHT 1:RAT j,k;as
975 IF INKEY$="90" TH‘EN E‘rﬂ SUB &

2
980 MNEXT F

998 GO TO S9Sas

1BBB LET z=85: LET g=8%: LET Li=
LET L2=5 '

191“ PLOT z,9: DRRU L1,@: DRAU ©

l2: DRAY -1L1.0: RAU &,-L2

ie2@¢ GO SUB SO0

193@ LET z=z-5: LET g9=9-5: LET L

1=L1+1@: LET L2=1L2+10: IF z=0 TH

EN GO TO Z2800

105@ GO TO 1ele

2000 POKE 48@27,1@: POKE 40033
@: POKE 4aa41 16 LET L=USR 46@
12: FOR f=1 TO 2 LET (=USR 4@0,
a?: gEgT tT FOR- r 1 TO 18@: NEXT
2005 LET TI=0

201 BORPER 2: PAPER 3: INK 9: ©C
LS : PRINT : PRINT : PRINT "YOU
HAVE FRILED IN YOUR MISSION." - - ;
sh; " ENEMY CRAFTS RERACHED THE SA

FEfll # F A ZGHE 4 (T}
2020 INPUT "DO YOU UISH TO PLAY

AGAIM = iy n) ", A%

28038 IF as$="4y"™ OR as%$="¥Y" THEN BO
RDER 3: PAPER @&8: IMK 9: CLS - PAR
] S8: RUN 285

SE :
-'%Bd-& PFI".'[NTp' *"THRNK YOWU FOR PLAY

241@ POKE 4@8027.,5: POKE 40033 ,20
: POKE 40041,200: LET L=USR 4001

=2

2428 FOR F=1 TO S: LET L=USR 4@0
26: HEXT F

25880 PRUSE 180: INK 1: EDRDEH 4 :
PAPER 6: CLS : PRINT @;: "UE

LL DONE™ " **“¥Y0OU HAVE CDHFLE’fEﬁ YO
UR MISSION SUCCESSFULLY.™

25180 PRINT °""ALL 1® ENEMY CRAFT
ARE DESTROYED®™

2600 GO TO Ze=2©

2700 PRINT “““"YOUR SCORE IS5 "“;TIX
#18+( (1@-SH) #18) : RETURN

21 DATA 18,15.9,14,.8,13,7,11 .4

@
PATA 10,16,9,17,6,18,7,20,4
“Lﬁ 19,15,11,14,12,13,13,1
H’ia,iﬁ 11,17,12,18,13,2
3475,

,62.63,63,63 60,24
141,555 . 555 L8,1
7,255,255,264 144 a a¢
252,60 ,24

BIN 10000000,0,.BIN ©
21900000 ,0,BIN 006

56,124,124 ,124,56,
55, 255 EES_. 125 &8
5,10, 155 & 15,14

8,8, &C $1& 12,1

.

W
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15.%,16 13733
17,14,14,12, 11,

29,14.15.6,16,
iii ,11,21 4,106

11s, é E 42,62,22,
1 35,125,215 35.62.32
57,225,005 156 ,33,235.4

4,151,32,25 é25,193.15 355
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Sound enhancer

Screen copy. :gggg tg EE,?G
40000 LD HL , 16384 420832 LD B.20
40003 LD DE | Seoeo aaSe Bush B
49088 LD __ DBC,6335 42036 PUSH HL
1%2?? hg%“ 40037 CALL 949
40040 LD BC , 200

SoRis LR NL . SeNRE L saedS PoR W
408818 LO BC . 633S 49044 ADC HL,.BC

4A@46 POP DE

daaz2l1l LDIR BC
4@P48 DJNZ 40834

42823 RET

Dream machine

Tim Goldingham, =
Maidenhead, DRAGON,
Berkshire.

MOST ADVENTURE games involve a series of

choices among a finite number of situations.
Here is a program that gives a completely free
rein 1o your imaginaton. It is written for the
Dragon, but could be readily adapted for other
machines.

The scenario 15 that the computer has been
plugged in to vour unconscious mind, and its
RAM now contains details of the dream you
dreamed last night, which you voursell have
now forgotten. You have o reconstruct the
dream by a series of ves or no questions. The
resultant dialogue can be both hilarious and
revealing.

It is strongly recommended that you run the
program a few times withour attempting
understand how it works; if possible, have a
friend key it in for you.

The program is based on a party game, in
which one of the plavers who does not know
the rules is sent out of the room. The other
plavers ostensibly concoct a dream; but in fact
the simple rule is that they answer “Yes" to any
quesiion ending 1 a vowel, while questions
ending in a consonant get a “No" response. Y
1s treated as ambivalent,

This simple algorithm has some limitations.
In practice, very few words end in vowels other
than “¢"; and the game is inclined 1o get stuck

fcontinued on page 137
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GHOST'S

At last a maze-chaser game for the Spectrum that rivals
the arcade original. Written in super fast machine code and
featuring some of the best graphics, colours and sounds
for the spectrum.

* Joystick or keyboard operation ® Realistic gobble action in
all 4 directions ®* Four intelligent ghosts that will chase or
run from you * Pulsating power pills that change the
ghosts’ colours » Eat the running ghosts for 400, 800,
1,200, 1,600 bonus pts. * Skill level selection enables both
beginners and experts to play * Harder levels feature
invisible mazes * Full solid effects times and top score.

DESPATCHED BY 1ST CLASS RETURN POST

INCLUDING 1ST CLASS
ONLY £5.95 post & PACKING

l
Cassette-Based Business Software by Andrew Crane
for
NEW from MST CONSULTANTS
| £25.00 fully inclusive |
You wall wonder how you ever managed without this simple-io-opérate, |
sl - contained, functional, stock-control system, Features includa
*Hard copy on integeal piinter
| *Ready access to all stock records
| *Date and tme recordings of pranter istings
*Ability 10 store thousands of stock items on microcassotte files
*Menu-based options displayed on integral LCD screen Software Menu
i Options include
| Add/ Amend stock, slock search, delete stock, reorder report, Stock
evaluation, stock list, amend stock levels, file exchange
Also EPSON HX-20 DATABASE. SUPER-CAPACITY card indisx Systiem
Choose your own headings, Facimes include sorts, searches, field totals
ete. £25 inclusive
DRAGON 32 PACKAGES — available NOW
MST DATA BASE — Card Index filing system. £14.95 inclusive. |
MST INVOICES and STATEMENTS — Prints excellent and |
detailed documents, etc. £14.95 inclusive.
| MST STOCK CONTROL — Stock lists, stock ewvaluation,
| Reorder reports, etc. £14.95 inclusive _
MST BUSINESS ACCOUNTS — Debtor/Creditor details and
summaries, etc. on printout. £14.95 inclusivea.
MST MAILER — Dedicated database for formatted address
labels etc. £14.95 inclusive.
Each program comes with descriptive leaflet, operator notes, etc. Each
customer will receive details of our hot-line link. Cheques and Postal Ordors
should be made payable 1o MST Consultants. Fully-inclusive prices include
VAT and postage costs.
TRADE INGUIRIES WELCOME
Send your remittance or Access card no. & signature to:
MST CONSULTANTS
Newton Road, Bovey Tracey, ‘
| Newton Abbot, South Devon TQ13 9BB. -
Tel: 0626-832617 (_Access )
136 YOUR COMPUTER, APRIL 1983

ZX SPECTRUM=—

REVENGE
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¥YC)

I Post coupon now to: MICROMANIA SOFTWARE
14 Lower Hill Rd, Epsom, Surrey KT1A BLT.

Please rush me
| _| copies of GHOST'S REVENGE at £5.95

l | enclose Cheque/PQ/cash for £
| Sorry no credit cards.

MName _ T il _s= 5
Address - =

SRS

COLLEGE OF SPECTRUM
ZX81 USERS

(BBC users very soon!)

This is to certify that

SCISOFT

Educational material is an aid to
passing "0 Levels/CSE.
The following packages are highly recommended.

STUDY PACKS (include a comprehensive book of notes)

Physics ‘O™ Level £7.50
Chemistry ""O""/CSE Level £7.50
Biology ‘'0O"" Level £7.50
Maths [ O™ Level 6.00 | If ordered
Maths II "0 Level £6.00) together £5.00
Computer Studies 0" /CSE £6.00

Teachers Markbook £6 (ZX81) £10 (Spectrum)

JUNIOR SCHOOL

Jungle Maths {+ — x —) E3 All for
Astromaths (%o, Decimals, Fractions) £5 BBC
Magic Spell (Spelling)  £5
Music* 1, I1, 11 £5 each
Communicator* (Morse, Semaphore etc) £%

=X el

Pleass add 30p for Postage and Packing
5 MINSTER GDNS, NEWTHORPE, EASTWOOD, NOTTS.




{continued from page 135)

if the guestioner ends most of his guestions
with “me’". The computer programn overcomes
these limitations by selecting five letters ar
random at the beginning of each run. If a
question ends in any of the selected letters, it is
given one of a choice of affirmative answers,
picked at random. Similarly, a further three
letters are selected which produce “‘maybe”
answers. Even when vou know the rules you
will srill find the game addictive, because vou
do not know what choice of letters has been
made for the current run.

To increase the wvariety of responses,
questions beginning “Had I, “Did 1" are
answered “Yes, yvou had” or “No, you didn't";
sometimes the remainder of the question is
repeated, somenimes not.

Looking at the program in more detail, lines
80 to 150 produce a suitably scientific-looking

SOFTWARE FILE

“brain scan'’: any similar graphics pattern
could be substituted, or this section omitted.

As there are some letters which very rarely
end a word, line 200 lists those from which the
selection will be made. Lines 210 1o 280 then
set up two variables, C5 and DS, containing
respectively five and three letters. The Instr
function is used to ensure that no letter is
selected twice. Any question ending in a letter
that appears in C$ will receive a “yes™ answer,
while the three letters in DS will produce a
“maybe’’.

The question is read at line 300, and stripped
of its question mark by line 340. Also, line 360
removes a final s, so that a succession of
plurals does not produce the same answer. The
last letter of the question is then compared with
CS and DS, by lines 380 and 390.

Responses are selected at random from the
appropriate set. Lines 600-630 and 710-740

transpose pronouns and auxiliary verbs. Norice
line 760, which prevents the question *“Was [
with my aunt?”’ from receiving the answer
*Yes, vou were with my aunt™,

To introduce some wvariety, questions are
counted by line 330, and the first “No'’ answer
after 25 questions prompts the possibly mis-
leading response “Haven’t you lorgotten some-
thing?"

If vou want a recap, an asterisk will print all
the questions that received the answer “yes” —
lines 810-850. Finally, if you must cheat, a hash
sign will show you which letters are currently
being used to make the selection — line 320,

You can experiment with variations of the
program by altering the letters from which the
selection is made — line 200; by adding extra
responses; or by altering the probability of any
particular one being selected — lines 420 and
470.

iR "THE DREAM MACHINE

0 "COPYRIGHT T P GOLDINGHAM 1582
@ CLEAR 2000

&0 DIF ARl TR@)

THE TELEVISION SET. AMND RILAXCOMPLETILY. *

A IF IREEVR{F® T THEW TO
BR "cmart

%2 PHODE 4. 1:SCAEEN 1.@8:POLE
100 m=&

118 FOR J=8 TO 252 ETE® N
128 A=RNDIC s N=JeNiYe] 1E~R

148 MEXT
158 COREEM @
180 st DAraneters

ONBCIOUS MIMD 16 NOT AWARE OF
CUESTIONE, =

1B PRINTIFRINTPFRESE THE SPACE BOR TD START. *
138 IF IMMEYEL}" = THEN 198

0D A SDDE G L NOPR T

218 FOR J=1 TO 3

aol PRlamIDlEE. BNDILEW Db [0 10 TRITRG
b lm Sl B

~hE METIT J

<58 FOR J=i ™D 2

L 2Y2 De=DeeDn
180 MEXT J

TES F =BT THEM TeelEFTRif8.LEMileI=1%
*70 FarRICHTRIIS. 2)

=0 IF IMETHO ] C8 FRI)0 THEN A%01° rog
TR OIF IMNGTEL. 08 FRMI B THEN SOD1° aar e

'
& 1@ R=ENDI S
A PRINT™
ATE TOTD Toa

TR LINECS, TR = o ¥) o PROT 1 BOUND R, JOLTNEC X, ¥i=iJeN, T, PRET

TE*E
470 R=8rDOS)
AED E%iAI=DR ARl

aTo PRINT® *1i0N % OOSUE E60. 6T0. ESD. 690 700, TI8: 710 710 710
30 CLSSWPRINT-THE COMPUTER RILL FPONITOR vOUR LUMOCOMSCIOUS RIND. #OLD THE LERD TD 400 OOTOD Zed

AT "maves

B PRINTIPRINT"PRESS THE SPOCE BOR N YOU AREFEADY. = o2 R=REMD 9
10 IF Ria THEN PRIMT® WELL.
=20 IF MIT AMD R{T THEM PAINT® YOU COLLD BAY
230 IF ME THEN PRIMT® | SUPPDSE BO"

T4 GOTD Toa
e ARATEE — RO

PRINT="NO™LIF B35 THEN FRINTHPVEN'T YOU FOBQOTTEM T30ME T[T o - T8 BT U=

SEZ
TLEE RETURM

ST PRINT*DEFIMITELY MDT™ @ RETUSN
SHR PRINT=CERTALINLY MOT= 1 BETLRM
590 PRINT™HOT REALLY " @ RTURN

1TE CLESS PRINT=THE COMPUTER waG WOW STDRED THE DREAR YOU HAD LAST MIGHT. YOUR C G040 IF LEFTR(Is.Gi="DID 1 "THIN FRINT=ND.
THIEL YOU HEVE TO OUESS IT By A SCRIES OF YES/ND ELD IF LEFTR(IS.Gr="HAD | *“THEM PRINT SO YOU HADN 7= iGOGUD THON SETURN
“THEN PRINY=MO. YOU WEREM'T® 1100000 TED BLTLRN

G20 IF LEFTEITk: B)=*idl |

&30 IF LEFTS (I, Theas IT

&40 DOTO ZED
L30 * wensaREE = FER
EE0 PRINTYEE" 1 RETURN

f.C8. WD ThiDd 50 EM PRINT"THAT'S RIGHT= i BETLUAN

80 PRINTCORRECT = : RETURNM

G50 PRINT=YOU™ RE GETT M0 WRBSERS = 1SN
TED PRIMT*THAT' S 1T~ W TUSM

<ED BRsHIDSOO, IMDILEN (AR, IV 1IF INSTECL, DB 8010 THEN 26D T1@ IF LEFTS(Is.Ei="DID 1 “THEN PEINT*YES,
TR IF LEFTROIS. B = "Wa0 |1 “THEN PRIMNT"YER.
TIR IF LEFTR(I, Ere"wlidl [ =“Tvill® PEINTYED:
TLR IF LEFTEIIE: /="l IT "THEMN PEINT=YES. [T WOS* (0056 TR0 RETLSN

TER IF RMDIZ)) 1 TelEN PRINT MIDGOIS,T) ELEE PHINY

<98 CLSS

0 LINE INPUT IerlF LEMcI®) 00 THEN Z39 720 CO0TOD E&d

318 IF Iescs* TN BID TEE IF MnDI3r) 1 GND INSTRO L.
=30 IF Isec@® THEW PRINTIPRIMT wvee “Cl. "sarsse “D45PEINT PRINTIGOTD DO TTR AETURM

270 Bufel

Tab YeRGC(AIOMTROIN. 100 21F N{ES THDM ISaLEFTO( IS, LENCI®)-111007T0 348 TR AETURM

TER Fasfu D38 "orint RO

210 FOR J=0 TD A
EX GA=_LEFTaia&{ . 93

38 IF Ow="DI0 1°0R Ca="MAD I"08 CRs WS =T

BaB FAIMT ABEdJS
BIB MEET J
268 07O Zhe

“it0M B OCOTUR TER. 3TR, SO8. T E10 B0 B . E1D. EID

*THEM  PRINT NG

MOVEE "
THET™

YO DIDN™ T™ 1 1 CORUE 70 RETURM

1T W T GO TOf AT

YOU DID™1:GOGUR 7RD LT LS
VU R0 e GOSUD TR RET LS
YO RS T 0 GOSUE T TR

T "HY"iel TREN FRIMT AIOS( I8 B ELUE ERIwT

N B Ll i ]

Option

Peter Lewis, ' EX 5
widnes BT,
Cheshire.

WHEN PROGRAMMING the sound registers on
the Vig, there are only two ways to cut out the
sound. The first is to Restore the computer,
however this also clears the screen. The other
alternative is to re-Poke all the registers.

This program introduces a third option. It
allows the user to control the volume of sound
by using the function keys. The program is
called up 60 times a second by using the IRQ
routine.

It is initiated by the command SYS 673 and
can be switched off by restoring the Vic.

169.173,141.20,83, 163,82, 141.21,83, 96, 234
32,184,82,52,2085, 82, 78, 131, 23¢
165, 197,281,35,248,81.35, 173, 14, 1449
QET:I..I EIB.! E@E;.l Eli A EE--.- E:EE.- 14) 144.- 964 234.‘ 23"1
165, 197.2081,47.248, 81,76, 173, 14, 144
=a1,15,268,81,96,.238,14, 134,95

STHRT %%#

3 I=e73

ig FERD A

28 IFA= 299 THEH END
22 FOKEI.A

=4 I=I+1

26 GOTO 18

28 IATH

4a TIHTH

S8 DATH

S8 DATHA

78 DATH

28 DATH

28 DATA 5393

198 REM #%#% SYSe73 TO
119 REM ##%% FESTORE TO END %

P 234,234

Lawn mower

Shingo Sugiura,
Putney. m
London. '

HavinG FAILED all yvour O-levels you could
only get a job as a lawn mower, but the garden
15 not as calm as it seems. There are explosive

cricket balls which you must not run over and
rocks which will blow you up if touched. On
top of this if vour oil runs out, vou will be
vaporised.

When vou first run this game vou will be
greected by a short instruction. Then vou are
asked to input vour speed, level and the loud-
ness. After this the game starts with a short
burst of music. You must guide the mower

around the garden whilst avoiding the cricket
balls and the rocks and gobbling up the oil
cans, but this is not all. If you mow over an arca
already mowed, vour oil will decrease but yvour
score will stay the same, So the trick is to avoid

arcas that yvou have mowed.
All this furious action is accompanied by
music in the background and a constant update
fcontinued on next pagel
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{conninued from previous pagel
of the score and high score.

If you want to change the speed, level or
loudness simply press Escape. This will start
the program again withour clearing the high
SCOre.

Lines 10 to 280, main program; lines 290 1o
450, initalising procedure; lines 460 10 490,

SOFTWARE FILE

introduction music; hnes 500, 510, data for
introduction music; lines 520 w 540, delay
procedure; lines 550 1o 650 set up the screen,

lines 660 1o 730, obstacles procedure; lines 740

to 790 print the oil cans: lines 800 to 850 print
the mower; lines 860 to 900 check the colour in
front of the mower; lines 910 to 940 print the
readouts; lines 950 to 1010, ending procedure;

lines 1020 to 1060 go on 10 next screen
procedure; lines 1070 o 1090, music at each
new screen; line 1100, data for the music at the
end of the screen; lines 1110 to 1180, music
during the game; lines 1190 1o 1390,
instructions.

When tvping the program in leave out line 10
and put it in after the program is running.

10 08 ERROE COTO S0

20 hiksd gereani=i

F FOCED PEOCInit  FROC I nat

livesd

score=d screent=1

WD 10 220 R 1T 10912

FROCwall FROCobat PROCzars FROCinbro
PROCinis

REPERT

FROCHr LRt _nouer

FPROCuI L waity

FROCAisF1aw

FROCmusIC

IF DHelEYE =58 y==] THEN A%="LEFT"
1F THEEYL =47 dm=1 THEH AS=“RIGHT"
F IMEye =Ty dm=1 THEM Fre=~Up*

IF THEEVE =103 im=) THEW Prib= ~DCued"
VOULT .31 .00 w233

IF Ad="LEFT™ THEN si=ai=1

IF Fl="RICHT™ THEH wiw™wi=]

IF Al="UP" THEN wXeul-1

IF Pl DORBI™ THEN wiepis]

IF &ildial TuEH PROCend
ISTIL FRLEE

DEFFROCInLY
RESTORE {170
Fes=RICHT" oaiom 13 aip=]3 o L =40

EVELOFEZ 406G, =2 =3 4. 2. 200, 0, =1, 0,63.70
VOUZD. 224, 255, 255, 255, 255, 295. 259, 1549, 195
VDLZD. 225, 126, 129,205, 129, 126,24 . 24, €0
VOUZD. 236, €9, 24,24 - 126, 129, 295, 128, 156
VOLKED . 22T, 102, 168, 165, 175, 175, 169, 168, 112
WVOUED. 238, 14, 21, 143, 249, P49, 149.21 .18
YOUED, 239, €. 126,255, 295, 299, 292, 1 26. 60
WOUEY. T30, 0. 0. 28, 62, 124, B4, 299, 127

VIAIED 221 . 24, 24, 24 20T 126, 126, 126, 136
VOURD. 232, T2 42,8, 99,8, 42, T2 0

A0 VIUR). 33,3219 1T, 195, 245, 196, 109,170
A0 YOULI 220 LR 33000

A58 ENDEROC

agd DEFEROCintrs RESTORE 528

YRR R PR PR PR T P T

E4T mugie
PRINTTRABS LE. 150, "
453 EMDPROC

= PRDCwa L L3002

E7D FOR gcoat=] TO scresnifasd

WOLENL Sl T ] B0 BE e ] L 20
WO SO 4 e L RNDE 26 e, 2300

IF loudnessi>® THEN SOUNDG.-1%.8.1
Fid  PEOCLaitC 1@D S

T2  HENT obat

338

VOURE 2o I NeFOINT IR L6 (Bl =w X JE32e 16 3 IF ealid? THEN PROCcheck
scort=scor++3. 1 21l=2i1-0.1 IF score)Sitperq4eny THEN PEOCubdate
IF ail<=3 TvH SOARDY. &.1,0 ELAC SSUbDLLS.-0,.0.8

ERRTEN R ER RSN AN AR R AR TR TR e

ENVELOPEL: 146,65, 6, 295, F05, 295, 1268. ~1 .0, =10, 125. 58

470 FOR musice] TO 19/RERD Pitoch.ouration SOUND . =i losdnaaaX ). PlEeh. durstion N

o0 DATAISL.S, 121,83, 137,55, 1212, 125, 2, 1%1.2,129.3. 121 . 4. 117.3
S1@ DATAIDL.S. 121, 9. 037, 5. 120, 2 129, 8. 1212, 189, 2. 121 4. 117D

738 EMDPROC

748 DEFPROCCans : COLOURD

T30 FOR cansel TO Tewve X VOUDL,BHD 2 e Rb 28 28 200

7ER  IF loudressk 0 GOUMDE. 1.1.1

T PROCLA B0 700 b HEXT cana

VDUIT. 0. 311915 228, 17. 2. 31 . 1 €. 1 S PRINT® READY | = PEOCwa) 0 B08

DEFFROCH ™ | vt _mouer

IF A= R1GHT* THEN VEULT.0.31.9%.w%. 228

IF AE="LEFT" THEH YDUIT, 0. 31.x%. X, 227

IF AB==UF= THEH YOULIT.0.31.=%.v%,. 529

IF AB==DORsd" THEH YDULIT. 0. 31 .0k 0%: 226

ERDE@0T

DEFFROCChach

IF coll=d all=oil«2 IF loudnessX>d SOUMNDE,1.1.1
IF eali=d THEN scorgspcore=. 1

LF coli=] THEN PEOCend

OPROC
CEFPROCd i ar Loy COLDURY
IF scoredhnit THEM hiti=scors
PRINT TRECH. 300 INTOI L 3™ "o TRECE. 31 3 INT poore 2 TRB 24, 31 Mihi X,
EHDPROT
CEFFROCE g SOUMD®, 3. § . 1
EOUHDLT L o =@, 0. D SOUNDE T3, =0, 0.0 VDU 7.8, 31 0wk, wi, 252  PROOWa § tE 3008 5
Tive=live=1 IF Live>=Q THEN &0 ENDPROC
acowred IFN15.0
YOULT 2. 20 - PRINTDERD | * PRINT*Press SPOCE GAR fo Blas aBainl®
FEFEAT UNTIL GET=32 COTOLQ
ERDEROC

4 1

$ 1

&
=y
=

BeEsgaesrsssess

PEFFROCurdate

!.m SOl ~0.0.0

1098 PROCE i nt_moesnr VOULT.0.31. 11,14

1030 PRINTTSCREEN ~.screenX:” COMPLETED! " PROCaswicraen

198D FEOCws i b4 T b g o er T cree il SOTOED  EMOPEDC

107Q CEFFROCaawscrean RESTOREL 100

1080 FOR nusic=] TO & FEAD Pitch.dorstion SOUMD] . = oudnaasX ), Piteh, duration
103 NEXT mualc: ENDPROC

1102 DATRSL.3- 1803 117, 2 129. 5. 247. 3. 129.5

1110 DEFFROCHusLE IF Pl',r'-ru. =3 1 THEN EHDEEOC

1120 FERD pitonX. guration’ IF Bitchi=0 THEH volume=d ELIE volumes-{ loudneask)
113 IF derationh=®Ss ThWEH FESTORE 1190 EMDPROC

1 1A SO . volume . B tchi. gurat iont ENDPROC

1150 DATA 101.5.121.5. 0,0, 121,59, 117, 3. 009, 2, 117, 4, 121, 5. 108 . 4.0, 1. 181 . 4.8.1
1150 DATA 1014, 1215 0.0, 131 9. 11 7. 2. 189, 2. 1174, 121 5. 1024 0.1, 191 .4, 9.1
1370 DATH 101.4.89.5.0.0 ED: 581 -5.0.0.-61 576,07, 100.5. 8% %,8,0.60.5
1198 DATA 81, 3.0.0,.81.3.73. 6.9, 108, 299 953

1150 DEFFROC L mat

109 YOULT . I 3190225 PFRINT® RER = C-ENZ>S

1218 VIUIT.2.51.10. 3. 23] PRINT® B Shin®0 SuSiers = CHESZE] (COLOUED

1270

ZI0 PRINT " Mavind (ailed 311 vour "0° leveld souronly Job wad 38 & lawvn mow
ar of B rllt.hll-r'ﬂlltu'l.l.lr Sprden. ..~

1230 PRINT" Thers Bra mate Razards Lo thia fob. For Lrabtiace thard are &9

5E@ DEFPROCuBILCTHD "?;:“’ f"’“’v:;tf:‘:l wihich 13! H;:" 0?\1&-;!1- avoid andbthners are rocks wnich weul
P a Asd WO Lo TRa gt B B LB E-1 a1 - 1 5 { - -

3e0 Eemoe 0 e detark e e T o e oL povr, teser ST AT,

=3 LEFPEOCwall 1250 E'I.JI'..M- PRINT "= Preda SPACE BAF so continue!™, FEPEAT UNTIL GET=22 CLG

SED WOUIT.1.31.2,39 FRINTTOIL . TRECE. 13 "SCORE ~ g;gg t_::-;:: 130.12.17.1.31.13. 3 PRINT -CHARRC TERS™ :

570 PRINTTRABC 15, 303, *NOUERS LEFT * i 14w TABI 3. 31 3 "SCREEN *) sereenk, 159 L, F e 3 RIINEE. | it Hallanes

SBD PRINTTASC 15, 31 5, "MI-SC0RE », TREC1S, 25, "¢ o MOUERY L™ 1780 VRULT.8 3. 5. 5. 200 PRINTS e ¥ n sa ™

238 FOR wall=l TO 38 1299 'Fw"-l 3 e T 2T -FRINT® =E#f Lot ive cricet hj'l'l,_"'

E00  VIURL.uall. 1 ER4. 00 unll B, ERA s B EMUBIINE L - ey e T

18 HEXT wall PIID NDRIT 0203, I'!..E":ﬂ PFRINT .-........“-_______-n” Bl e

&20 FOR uallsl TO 28 3D COLDURL F‘PIHT' - COMTROLSE  =*

E3D  VOUDN.1.uall-294,90, 38, wall. 204 130 FRINT* I mmemmmmmea| EFT, . " (PRINT® ¥ e e BT, L

=1 HEXT U;'i'l. 1348 FRINT® e e e % ERTHT e e PO

%0 ENOPROC 1350 COLODRD:-PRINT' ™ labut pheed 1EFABT ) fo S ELOWY =) FEPEATIS=HNETRL "1 3345678

£60 DEFPROCobAY  COLOUR] §7-CETE ) UNTIL INPRINT, 1% aiad b 410

1350 PRINT'". IrPut. level ICHARD)Y to SCEASY )
ILI% FRINT: TN lewe i e Tords3

1270 PRINT® Iplut loudeess O FILENT » ta S LOUG » =  FEPEAT [H=THETRS “0123436TH™
GETE  UNTILTYX PRINT: IN=1: loudngss’ied [5=] 5

1580 PRINT® 'S Press SPRCE BAP L0 Plar Same '™ 'PEPERT UNTIL GET=32
1380 EMUPROC

*: (PEPEATISm JHSTR = 1 20457 - GETE Y UNT

On the grid

Stephen Vine,
Redhill,
Surrey.

VICE2D)

This rrROGRAM for the Vic-20 plus a printer
will create those puzzles in which a set of words
are hidden in a grid of letters. All you have w
do 1s to think of the actual words yvou want to
be hidden, enter them and the program will
randomly orientate them for someone to find.

Those of vou who have no extra memory will
have difficultics. It is possible 10 work the
program but with these few changes: lines 310
1o 360 should be left out. This is the alpha sort
and is not essential. Also you will have to do
away with the display and use up the screen
RAM; do this by:

POKE 56,32

POKE 55, 0

CLB
POKE 648, 32 (return) (run/stop-restore)

Do this after entering and saving the
program. After that you will not be able 1o see
icontinued on page 141)
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1aa
11@
ize
138
199
150
168
sl

352 CREY=TES+NIDFC(STRFI(CRY, 22

12 IHPUT"SIZE OF ORID";X.Y ' DIMOECY Y
20 IHPUT"NUMBER OF WIOR
30 DEFFHRC(AY=INT(RHDCLY®A)+1

2% FORI=1TOG:READMCII.YCI) MNEXT
43 FORT=1TOM

0 WeLEN(WECI> > Red

60 OE=FHE ) Phlaid

TR GY=FHRCYD) " Fy=QY

82 DR=FHR(8) " ¥D=XC(DR>

90 YD=Y{(IE>

" iHEDIMUHS N+ INTONA341)) ' O0SUBEDR

FORJ=1TOW

IFOFCPH. PYICOMIDECHECT I, J. 1 YANDOS CPX, Py £ " " THEMZOO
FiePK+XD  Py=PyY+YD: IFPHC10RPH > NORPYC1ORPY Y THEHZ DR
MEXT

FORJw1TOM

GECOX, OY =PI DECHECT 2, T, 10 " OMeGX+¥D: GY=0Y+¥YD  NEXT
HEXTI *00TOZ02

R=R+1' IFR> =&Y THEHZSQ

218 GOTOGR

250 FOKE3SSTE. 19 POKEISATE, 220 ' POKEISETS. 26
260 POMELIGE, ' WALITIEZ, 64 ' FOKEZE87TE, R

270 PRINT"IHOT ABLE TO FIT IM “Uedil»” PLERZE ENTER
288 PRINT*AHOTHER (TRY A SHORTEROME?."

290 INPUTMHORD"  HecC]) :POKEZSA7S, 27 ' 0OTOSS
200 REM

318 Ted

220 FORI=1TON-1

330 IFHECI)CUECT+]1 Y00TOISE

40 WEsLE ] USCIymbeC D41 ) (W 4] dmiif Te]
A58 MEXT

3608 IFT=ITHEN310

37E TES=CHRFC16)

388 CH=.80=-2¥X=2)/2 CHE=TRS+MIDFCSTRFLCHD , 20
381 GRE=CHRFLE) ! THICHRFLLS) CReCH+2¥X

thisting continued on page 141)
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GHOST HUNT

Gobble your way
through a maze -
Ghosts, power pills efc.
All machine code.
Super fast action.

Personal Software Services

Step into the wiknown with

and Spectrum

MAZE DEATH RACE

Drive through a giant
maze, ? times the size
of the screen, picking
up points as you go-
but watch out for the
the other cars, rocks

oil and ice. Superb
machine code game.

KRAZY KONG

All machine code
version of the popular
arcade game.This
program has all the
features of the original
and is every bit as fast.
3 different screens ’
make it difficult to

THE FUTURE MAKERS
Arcade Style Games for the ZX81 16K

HOPPER

Entirely written in
machine code, This
excellent version of the
arcade game is very
addictive. See if you
can get the frogs back
to the lilly pond.
(Available end of

Highly recomended. beat. February 1983).
SPECTRUM 16-48k£495 | SPECTRUM 48K £4-95
ZX81 16K £395 | ZX8116K £395 | ZX8116K £3-95 | ZX8116K £3-95

PSS makes Machine
Code Redundant!

Now there is no needto spendlong
tedious hours writing and debugging
your pro%oms in laborious machine
code- let MCoder from PSS do all the

_ hard work for you...

MCoder is the first real integer compiler for

The Sinclair Spectrum. This very sophisticated
piece of software will simply transiate basic
programs into machine code for you, giving an
average speed improvement of the order of 75
times although in certain cases the improvement
can be as much as 900 times faster.

MCODER WAS DESIGNED TO BE AS SIMPLE AS POSSIBLE TO USE..

'| Load MCoder. 3 RUN and debug Compile your program using a single print
your basic USR command.If you have made a mistake
program MCoder will tell you exactly where,allowing
you to correct it before it is too late.

(6K ot a8 Costs ony " &S
7-95

THE ZX81 VERSION IS ONLY
To show our faith in our product we are offering
£1000 in prizes for the best Spectrum programs

Enter The PSS s« 3 inprizes for he bes! Speciry
sk S O > can pe '
C OM P E T I T Io N I'EJDIUngATIONAL, rUTIL‘lLIy{?I'ES, in fact anything you care

to write —The only restriction we make is that they must be written using MCoder.

Ist. prize-£500 10 runners up-

2nd E pri 7@ - HPORTABLECOIOUR TV. WILL EACH RECIEVE A PRIZE OF £25

Write or load your basic
program as normal.

As an additional feature basic programs
can be compiled and “Stacked” above
each other in memory - giving you

true flexibility in your programming.

VALUED AT £250

WE ALSO GUARANTEE TO MARKET THE TWO WINNING PROGRAMS UNDER A ROYALTY AGREEMENT WITH THE AUTHOR . CLOSING DATE 3ist MAY.
.RESULTS WILL BE PUBLISHED IN SINCLAIR USER MAGAZINE. ENTRY FORM ENCLOSED WITH EVERY COPY OF MCODER.

SEND CHEQUE OR PO, TO PSS 452 STONEY STANTON ROAD COVENTRY CV6 SDG.




SOFTWARE FILE

{continued from page 138) {listing continued from page 138)
what you are typing so go slowly. Now type 385 OPEN3. 4
. YA A 2 3 387 IHPUT"TITLE":TL®

Run and Return. Now you have to input the | | Sg0 ool iurcaaolENcTLEY ) | CT#RTBSSMIDECSTRECCT), 2)
size of the grid — the number of letters in X 289 PRINT®3, CHREC14)"SOLUTION: " PRINTH3
: A, v ; 398 FORJ=1TOY:FORI=1TON: IFGFCT, J)=" "THENPFRINT#I, " ";
i "_ SR ,“1" lS,]E‘and s Rc_mm'_ 355 PRINT#3.GFC1.J5; HEXT 'PRINT#3:MEXT :FRINT#3 PRINT#3 PRINT#3

Wext vou are asked for the number of words: 400 PRIMTES,. CHRECIAICTETLE PRINTHI, THE
20 is a reasonable amount. Then vou type in 410 FORI=1TOM:FORJ=1TOV: IFGEC], Ji= " "THENGECT, J)=CHRECFNR (2614640

i e i G 420 NEXNTJ.1

the words, be careful if you have no screen. | | (os pRINTMZ,CNE" 7 ; (FORK=2TO2WX  PRINTHI, "~7; ' NEXT ‘PRINT#S, " "ORS
You will have to wait a while as it fits them in, 430 FORJmiTOY: PRINTHA, THECHE" |, FORI=1 TOM-1
e i SR : 440 PRINTHI,GECI,J3" " HEXT PRINTHI.GECX. J)" |"ORS ' PRINTHI, THSCNS" | "CRE" |“ORS MNE
if the screen border goes red it wants you to e
cnter a different, preferably shorter, word. 441 PRINTHI, THECHE" " ‘FORK=2TO2#M :PRINTHI, "~", :HEXT : PRINTH3, "~ "

[ o ; : ; " 445 Cle¥eCHREICIG)+"25" C2¥wCHRE¥( 160 +"30"

. t
\?. hen it wants =.n0th=_:r mlpul his '-HII_ be the e BRIHTRS  PRTTEA  BRTITES Vi
title. After typing that it prints the solution plus 447 AR=INTCHAS+, 5I+1
the puzzle and list of words. Press Y for 4%Q FORI=1TORB:PRINTHI, HECIICISUEC I+ARIC2UEC I +ABD) | NEXT | PRINT#Z: CLOSES
A iy : N 468 PRINT"IRNOTHER COPY (YA/N)":POKEL19S.0
another copy of the puzzle or press N for | | 475 GETAS: IFRECO “V"ANDALCS "NUTHEN47R
entering a different one, 49¢ [FAfF="Y"THENOPENZ, 4 ' FRINT#Z ' COTO420
i el o : 450 RUMN

Those with expansion fitted will have no | | S35 pATRI,0.1,1,0,1,-1,1,-1,8.-1,-1,8,~1,1,-1
difficulties, The printer used was the Seikosha 609 FORI=1TOM
QP-100VC £18 INPUTHE: IFUSF=CHREC 13 THENG1D

h SRR WEC T YellEt NEET (RETIHIEN

D rum beat volume but even without headphones or | drum. The other letter that can be inpur is P,

David Squires,
5? Andrews, gﬁ?ﬂﬂy_‘_ﬂ
Fife.
THIs SHORT program, written for either
version of the ZX Spectrum, expands the idea
of machine-code sound effects 1o produce a
rhythm generator.

It is deliberately not too long or elaborate as
this would mean losing some of the speed so
essential 1o the program. The program itself

suffers from the Spectrum's usual lack of’

amplification, some fairly impressive rhythms
can be produced.

You have two instruments at your command;
the bass drum and side-drum with snare. When
the program is run, it asks yvou for first the
length of the note of the bass drum, then the
length of the note of the snare drum. It then
asks vou for the number of bars the rhythm is
to be plaved and finally the rhythm the
machine is to play each bar. This is fed into the
computer as a string of letters, with B for a note
on the bass drum and S for a note on the snare

for pause. Two or more can be written for
longer pauses. Therefore BESSPPSEBP would
be read as two notes on the bass, then two on
the snare, a short pause, another on the snare,
two more on the bass and finally a very short
pause.

Incidentally, if you are using headphones or
amplification, the Mic socket gives a more
faithful reproduction of the sound vou hear
from the Spectrum’s own speaker but the Ear
socket gives a sharper, louder, more percussive

sound.

1@ REM #%#Rhylhh Generalor x¥%¥ 1i1@ FOR k=1 TO b
28 REM -:-For 16/48k ZX Spectum=x 120 FOR v=1 TO (LEN a%s)
38 GO TO 13@ IF asi(v)="b" THEN GO SUEBE 40
4@ POKE BEEBE (lb*t) r2: POKE 3 148 IF a:tu) ="s'" THEN GO SUB 5@
R i oL norumh, e SVeE
S% S =
2507 ,0: LET C=UéR S25@0: RETURN 16@ NEXT ¥: PRUSE t+(t=@): NEXT
6@ CLERR 3224899 k: STOR
7@ GO SUB ZROO 20@ FOR a=32500 TD' 32525
80 INPUT "“"Tenpo (@-5)7"; 1t 210 READ n: PUKE : HEXT a
9@ INPUT “"Lenth bass drum 7?(8- 220 DHTH =3 197 35 is 1,9
Sy 7e LB INPUT ~Lenth snare 7 (@o5 ,o08,005, 181 4,006, 1%. 160.0.487.
;;é‘l?.s;_'ll_‘!‘r ls=Ls*%5: INPUT "No. b 2376 6125 254- 255,32, 23? 193,15
122 INPUT “"Rhtum ";a$ 232 RETURN
M'lhpede self-explanatory. However, this is at the | all the program has been typed in, edit Once-
expense of memory and is not strictly | More putting Millipede in its correct position

M G Crossley. e,
Heywood, ALL
Lancashire.
THIS PROGRAM is written in Jupiter Ace Forth,
It is enutled Millipede and is based upon a
program written by  Andrew Weekes in
Spectrum Basic published in Your Compuer,
February 1983. As there is a great shortage of
Ace Forth software [ hope Mr Weekes will not
mind my using his algorithm.

I have tried to use descriptive colon defini-
tion names in an endeavour to make the coding

necessary. The program as it stands occupies
approximately 2K, 4 bytes, and requires a
memory eéxpansion to the Ace — I use a
converted ZX-81 RAM pack. It may be
possible, by cutting out the frills, to reduce the
memory requirement and still have a playable
game using the standard RAM only.

In the colon definition Once-More the word
Millipede 15 used. At the time Once-More is
being defined Millipede does not exist in the
vocabulary. Therefore, it is necessary to define

and then redefine Once-More. Anyone who has
used the Ace for a short rime will understand
the procedure. A similar situation — recursion

is covered in the "Ace manual chapter 3,
exercise 7, page 53.

One interesting definition which [ think is
not covered in the Ace manual and which could
be useful elsewhere is Screen-Peek. This colon
definition expects the stack to contain the row,
column print-head position and returns with
the ASCH value of the character at the print-

Once-More omitting Millipede and then when

head position on top of the stack.

VYARIABLE SEED
VRRIABLE R

VARIABLE B§
VARIRBLE G
YARIABLE H
VRRIABLE M
YARIABLE P
VARIABLE 5

¥

'+ LONG=CELAY
Z0Red @ DO LOOF

¢ GHORT=-DELAY
Z2@ @ DO LooF

i 2P
OVER OVER

¢ FRINT
AT
« " MILLIPEDE"

i RIGHT
£3 8 00 | DUP PRINT LOOF

¢+ CEWTRE
23 B DO | 11 PRINT LDOP

' LEFT
Z3 200 1 DUP 22 SUAF - FRINT LOODP

* TITLE
10 @ 00 CLE RIGHT SHORT-DELAY
CLE CENTRE BHORT=-DELAY
CLS LEFT SHORT-DELAY
LOOP CLS CENTRE

i fcontinued on page 143
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DOWNSWAY

ELECTRONICS (UK) LTD. s

MEMORIES
FOR THE
ZX81

The Downsway 64K Memory* slots directly on to the
computer, without needing an additional power supply, or
adding any extra load to the internal Sv regulator. Trade in
your old 16K RAM Pack (any make, any age, any condition)
for £12.50 against a Downsway 84K 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 yvour 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.

e s e s e e e e e s s s e S e e S e S — —— —— S . S s A SRS S S — R ————————— —

DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HOUSE, EPSOM ROAD, ASHTEAD, SURREY.

Please send me
V. lem Price Total
32K RAM Board (lssue 1 Spectrum) £42.50

A2K RAM Eit 1l;|!..5l..|l.'| 2 Specirum) £32.50

B4K Memory for ZX81 al trade-in pnce L4745

84K at normal price £59.95

16K RAM £2405

Post & packing £2.00
Tatal

Viking

Software

CBM 64 AND
VIC 20 SOFTWARE
FROM VIKING

*BASIC FREMNCH learn and test your knowledge of everyday
F e e R L s S St o e e £5.95
*FRENCH TEST now prove yourself and test ycur mamory of
common words and phrases. . - JET.95
PONTOON gamble your munav awav m r::ur casino mth this

1 e e B e B e P £5.95
DRAUGHTS the familiar board game for all the family . . . .. £4.95
OTHELLO can you outwit the computer in this testing game of
L, A e R e R e e £4.95
3D ESCAPE you have set the bomb on a time limit but can you
escape through the corridors of the enemies castle. . ....... £5.95

*STOCKETTE cassette based stock control for the small
business. Can produce prlntuuts if required. Full cost & selling
B B e g s T £14.95
CODEMASTER break the hidden ‘colour code set by the
T I L e el e o Ly W el £5.95
***CODEMASTER NOW AVAILABLE FOR THE ZX SPECTRUM*=**

Fease specify VIC 20 or CEBM 84 when ordering

"Requires & rinimum of 8K extra RAM on VIC 20

Dwater enquines wefcome. Ouality toftware produced and pasckaged by the §xperts.

Please make chegues payable to:

VIKING SOFTWARE
Unit 3 Meadow View Browston Lane, Browston,
Gt. Yarmouth NR31 9DP
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MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NEW! 32K RAM FOR SPECTRUM

Afull 48K of memory for the 16K Spectrum — simple D.LY.
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.

MNaturally Downsway add-on memories are fully tested and guaranteed,
but should you be dissatisfied for any reason, just return the
memaory within 14 days for a full refund {(and your old 16K RAM
pack, wheare appropriate).

Flease allow up to 28 days for delivery.

My cheque/P.O/Money Ordar is anclosed
Please debil my Barclaycard No.
Mame: ...

Address: .

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-1o-use programs for
tha 7 io 11 age group.

Topics include English comprehension, spellings, homophones,
junior science, maths and history.

# Entering your own questions and answers allows you 1o 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) £6.60
This cassette contains four clearly presented revision/tutorial
programs. The subject matter has been carefully structured to cover
the most important aspects of:

* Elements, compounds and mixtures.
* Structure, bonding and properties.
* Redox, electrolysis and the activity series.
* Acids, bases and salts.

48K Spectrum and 16K ZX81 versions of the cassette are available.
Please specify which you require.

Profaessional Computer Assisted Learning materials from.

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

Overseas orders: £6.50 (511.60) per cassette; includes AIRMAIL
postage.




FILE

fcontinued from page 147)

¢ HI=SOUND
38 1e@ BEEP
4

' ke DW-S0UND
&8 108 BEEF
i

' PRUSE "
BEGIH IHKEY UNTIL HI-SO0UND LOW-SOUND
i

i HARDHESS
CLE CR CR
«" Enter The Hardress Level (E-18)"CR
GUERY LIME DUP DUF 11 < SWAF 1 > AND
IF H | 1028 @ DO LOOP
ELSE DROP HARDNESS THEW

4

! INSBTRUCT [OHS
CLB
«" Hit amy key to continue"CR CR
« Guzzle down the buvs"CR CR
«* Hithout hittind the walls"CR CR
« = Left "Z'" B SPRACES ." Riont ‘M’ “CR
PRUESE

L]

* Mik
58 189 182 163 1@z
165 126 €@ 1

BUG
24 62 153 126 &R
235 6@ 219 2

i
GRAFH
B X 11263 = DUP & *
PO I CI =1 +LDOP

. DEF-GRAFH
HIL GRAFPH BUG GRAFH

HALL=-FRINT
20 DUF A @ AT 46 EMIT
B & AT 46 EMIT

¢ RANDUMISE
SEED B V5 U= T3 0 b+
EOUP UL = = 1= DUP SEED |

Rl
RARUGONISE U SHAP DROP

BUG-FPRINT

18 RHD 1+ 5 >

IF 20 A @ DUP B & SkAP
=& - + AT 2 ENIT THEN

| SCREEN-PEEK
AT 15388 ¢ Ci

GHCE-RORE

CLS

«* DO YOU WANT TO PLAY RGRINCR
BEGIN INKEY TDUP UNTIL CUP 121 =

IF DROP RILLIPEDE

ELSE i@ =

iF CLE CR CR

" Bye for now.*CR LONG-DELAY RBORT
ELSE OMCE-MORE

THEN THEM

© ENDIT
CLE F @ O
« " YOU SHUBBED YOUR NOSE OM THE'CR

«~ TUNHEL WALL"CR LDO® LONG-DELRY CLE & @ AT

«* You scored Y S & 10 - DUP .
«" Points."CR CR
«* You ate “ G ¥ DUF ,

« " @rubs"CR CR

" That's " &

« " in total” LONC-DELAY OMCE-MORE

i CHECK-OUT
SCREEN-PEEK 46 =
IF ENDIT THEN

HUOSE-EHUE

15 F @ CHECK=OUT
16 F & CHECK-OUT

boGe
LB I+ Q1

i »

' ERT=BUG

16 P @ SCREEN-PEEK 32 = @=
IF G+ LOW=S0UND WI=S0UND THEM

MIL=FPRINT
IS F ® AT | EMIT

BLROLL
22 32 AT 32 EMIT CR

= SUPDATE
BExils5 |

¢ MUPDATE
H & DUP RND SWAP 2 ~» - TDUP
IF 3 RND = H |
ELSE MUPDATE THEM

i RAUPDATE
AEDUF -1 >
IF H@+ THEN R |

© BUPDATE
B e DU 31 o
iFRE+ THEN B |

R2EUPDATE

ARDUP L <
IFHMERES + A ' BEENERAEE +B !
ELSE DROP THEN

UWPLATE
SUFLATE MUPDATE AUPDATE BUFDATE
REUFDHTE B2UPDRTE

¢ PIL-CLERR
I3 F & AT 32 EMIT

GETKEY

IHEEY DUF 122 =

IF DROP P & 1= P |

ELEE 129 =

IF PR 14 P | THEN THEW

' MILLIPEDE
SETUP TITLE WARDMESE IMSTRUCTIONS
DEF-CRAPH BEGIH HALL-PRINT BUG-PRINT
HOSE-SHUB EAT-BUG MIL-PRINT SCROLL
UFDATE MIL-CLERR GETKEY 2 UNTIL

4

Blitzkrieg

Martin Exall,
Drayton,
Narwich.

WRITTEN FOR a fully expanded Acorn Atom,
this program uses high-resolution graphics and

the characters which are defined are placed in
the floating-point variable space. The program
uses a machinecode routine to draw the

destroyving all the buildings then the plane will
land and then take off again for another go at a
more difficult level. The program is written in
subroutines and includes Rem statements so it

characters on the screen. If you succeed in

should be fairly easily converted to other
micros. The height of the buildings depends on
the difficulty level which is set in line 3120 —
the higher the number is, the higher the build-
ings can be. There are buildings all across the
screen and they all have to be destroyed before
the plane can land. Only six sections of the
building can be destroyed with any one bomb.

14@ GOSUB 1824;REM MRCHIME CODE
{508 GOSUB 2008 ;:REM DEFINE CHRARACTERS
168 GOSUB 3802 REM IMNSTRUCTIONS
178 GOSUB 4000;REM DRAM BUILDIMGS
183 GOSUB £202:REM PRINT SCORE
190 B=N8008; Vel [ud; E=g
202 IF TEBR0O1C128 0R E<30 COSUR 7080
FEM BOMEB DROP
218 ey, Yell;C=9;GOSUB S00Q
222 v=V+] B=B+1[F V{32 GOTO 248
232 Usli+] V=P BE=#S000+ L2955
248 IF B=#931E GOTD 8922;REM LAND
253 IF 7B<»@ GOTO 9909;REM CRASH
250 ey Yel;Cul GOSUR 5002
278 GOT) 208
993 END
122@ REM MACHIME CODE
1818 REM TO PLOT CHEeRACTERS
1822 PRINT 921
{230 DIM Z201 ). Pe~1)
1@40C
12%0: 278 LDX f2:LDY fd
1852 2Z1 LDA (#82),Y STA (3@, %)
1872 IHY
1882 LDA #82:CLC,ADC BE28:5TA #E
1892 LDA #21:80C ®9,57TA #a1
1120 CPY S8;BME 771
{118 PTS
11203
1138 PRINT »5
1149 RETURN
2008 REM DEFIMNE CHPRRACTERS
2010 Z=82080
2020 1Z=47ESATETR; 71 4=#7ESATESS
2832 Z!8=MIATATESAZ! 12=4TESATATE
2040 2! 16=W7ERETERS; 2 | 2@=7EESTESS
280 Z124=83C3C1818: 7| 28=A7ESATE2S
2050 7|32=818183C3C; 7! 35=4%ATERRIC

2072 Z140=018121818;7 ! 44=87ECE7EDC

2080 2'48=0C0000000; 21 S2=0a03F 'FFE

2092 Z15c=N3C183C7E;: 7| ERek{RCTETE

2108 Z!64=0707H301C: 2| S3=Rs0TRTATD

2118 Z2172=0;7 | 7E=R

2120 Z1A0=MZR2C22(C;)Z B4l 102232

2130 Z1e0=M2E0R1808; 7 92=41"0208

2148 Z196=81CO2221C;7 1 100=83E2020

2152 71124=83C022210C; 7! 108=R1C2202

2168 Z!112w83E140004; 71 115=0040404

2170 2112082302036 71 124102202

21688 Z1120=83C20201C: 2 132=8102222

2198 2!136=RDBR4023E; 2! 140=4202010

2200 Z2!144mB1CR2221C 2! 146N 12222

2218 Z!152=a81E22221C; 21 {S6=01C0202

2228 RETURN

3082 REM INSTRUCTIONS

3210 PRINT mi2

3928 PRINT = BLITZ .
3032 PRINT “YOU ARE IM PN RERDPLENE FLYIHG
3040 PRINT "OVER A LOT OF BUILDINGS. YOU
3292 FRINT "HAVE TO FLATTEM THE BUILDINGS BY®
306€Q PRINT "DROPPING BOMBS OM THEM SO YOU
2072 PRINT "CAM LAMD 08 THE GROUMD, =2+
3g8e PRINT "YOU DROP THE BOMBS BY PRESSING
39 PRIMNT "THE shift WEY, "¢

3100 PRINT '= PRESS ANY KEY WHEM RERDY"
3118 LINX WFFE3;REM WAIT FOR KEYPRESS
3128 D=JiREM DIFFICULTY

2132 S=0:REM 2CORE

3140 RETURH

4002 REM DRAK BUILDINGS

4012 CLERR 4

4920 FOR 2=2 TO 29

4930 C=ARSRNDXI

4242 FOR H=2l TO 21-{RESRMDMD+1)) STEP -1
4070 Ma7¥e=H;GOSUE S002:REM PLOT CHARACTER
4060 MEXT H

4870 C=Ce3 .

4080 WeZ Vsl COSUR S2H0

4892 NENT 2

4188 BOVE 8. 15;08A1 233,15

4110 RETURH

=902 REM PLOT CHASRCTER

210 THAI=N2E

220 TeR2=CtR

230 TeR1=E00+Y

S840 THSE=Y

A%0 LINK 270

SQEn RETURM

S222 REM PRINT SCORE

581e STR 5,548

ER20 Z=p

£232 DO

£24R Ca%54072:C=C-38

G270 Mm1@+Z;Ym22

£250 GOSUR S20d

ERTA Z=Z+1

EB88 UNTIL S4@7Z=CH", =

£R90 RETURM

7022 REM DROP BOMR

72812 IF E=1 GOTO 7238

TE20 E={ FaV;G=l, [=8; jot

TAZR M=F;Yel; C2uGOSURE A0

TE4R Gul+] s w4255

7030 IF 7148 AND 7I{)2%F Jaj4i Eule] Mef;Yal;
C=9;GOSUB Soea

TREA IF G=22 OR J=d Exd;COSUER <SH02:RETURN

TETE MaF,Yul Cu?; GOSUR 5200

7888 RETURN

E220 REM LRMD

£218 FOR Z=@ TC 3

8020 PRINT =7

8832 NEXT 2

e242 0o

{continued on next page)
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SOFTWARE FILE

feontinued from pravious page)

SOT2 M=V,;'Yell;C=9;COSA 009
BR6R VsWeZ: [F V31 V=@

giig GOTD (7@

2200 REM CRASH

ﬂlﬂ V‘V‘i:&'ﬂ"l lm

2822 MW, Ysil; C=8;G0SU8 S0
9038 FOR Z=2 TO [Q:WRITINEXT Z

S0B2 FOR 2= TO {20:LAITINENT 2
9290 PRINT 812

9180 PRINT ss1m

5118 PRINT "YDU SCORED "S*’
9128 INPUT "DO YOU WANT RANOTHER CAME"4%40

you craabed® '’

8270 L=i-1 2048 M=V Vel Cu3;005UE S0R3 2130 IF 7T348=CH"Y":GOTO 150

BABA M=V 'Vuli;CesiGOSUR 5000 9058 Liwki+]iBef+2%E 9140 IF 7S4BLICHTN"PRINT #11:LINK #FE22;:G0TO 5129
8050 UNTIL We=@ 9058 INTIL TB(X2 OR TB+256 =298 9152 EMD

8108 D=D+2 9070 ¥=V;'Y=hi;C=8;C0SUB %08l 3

Multiline delete

Chris Dellarocas, =
Athens, *{f;;_ﬂ
Greece.

THE LACKE of a Delete command in ZX-81
Basic has been in my opinion a major short-
coming in a machine where the lack of Data/
Read, the lack of a machine-code monitor and
the limitations of memory have been forcing
programmers to create and then line-by-line
delete lengthy loaders and initialisers. Just
think of the initialisation program of Simon
Lane’s Dog Race — Your Computer July 1982,
It comprises 126 lines.

such reasons have prompted me to write the
Muhiline Delete routine. It just takes 54 bytes
and can be used without problem in both 1K
and 16K systems, in Fast or Slow mode, The
routine deletes any number of any program
lines — including line 0 — contained berween
two given line numbers — Poked 1o locations
Firstl. and Lastl., see programs. While — and
this is most important — conserving all existing
Basic variables,

The routine is relocatable with no changes 1o
be made when moving it up or down in
memory. The only point needed o be taken

into account is the locanons of the rwo words
FirstL. and LastL. I consider it more useful to
move it above RAMtop and have it sit there
during Loads and Saves. That is why I have
written an optional relocator occupying 12
more bytes. You can easily omit that if you
wish to do so.

The routine is written around two very use-
ful ROM routines. The first, starting ar
09D8H, returns the starting address of a given
Basic line in HL and is used to determine the
limits of the block of memory that is 1o be
deleted. The second, starting at 09ADH,
changes all pointers — that is, system variables
between DFile and STKend — that do not
point lower than HL, by adding them to the
value in BC.

I have written a short Basic program to load,
lines 100-150, relocate, lines 10-20, drive the
routine and also demonstrate some of its
features,

Create a | Rem statement with 66 full stops,
and then type POKE 16510,0
and key in the Basic program. Now type Run
and enter the hex code. When you have
finished and checked it, type Cont and start
your cassette recorder. The program will be
Saved under the name Vel and then automatic-
ally Run. Lines 10-20 will relocate the Del

routine o TF0Q, while lines 30-70 will use the
same routine to delete unwanted lines 0-199.
When vou now List, vou will find vourself left
with lines 900 onwards. Type Goto 9000 to
discover that AS has been kept intact. You can
now use the program through the Basic driver
— lines 9988-9999 — and its operation should
present no problems. However, you should
note some of the following points: you do not
have 1o enter the exact starting and finishing
lines of the block you want deleted.

The routine usually — but not alwavs —
causes the Basic program from which it is
called 1o halt the report code.

Under normal operation the program cannot
crash. But never enter a first line number larger
than the very last line of the resident Basic
program. Also, avoid last line numbers larger
than 16382. First line numbers should never be
larger than last line numbers.

IK users will probably want to leave the
routine sitting in the Rem statement. Also, they
will have to change the locations of FirstL. and
Lastl. in memory by changing their references
in the hex listing — locations 16523-24
respectively,

Calling addresses are:

USR 16514 for the Del routine if not mowved
USR 16568 for the Relocator

4

EL:
LD HL,; iIFIRSTL) 2R BE TF
CRALL OaD&H CD b8 0%
PUSH HL ES
PURH ES
Lp AL, (LASTL) am ee 7F
CRLL @9DBaH gﬂ' Do @9
EX DE,HL EB
LD HL, (DFILE) ZA OC 49
AND A az
SBC HL ,DE ED S&
LgETNC SMOLRST 390 a4
LD DE, (DFILE} ED SB @C
NOLRAST *
LD ML, (E-LINE) 2A 14 40
PUSH AL ES
[ A7
SBC HL,DE ED S2
PUSH HL ES
Ex DE_HL £8
oF AE gi
POP DE 1
PUSH AF FS
EX DE,HL -
FOP DE E:
AND A a7
SBC HL ,DE ED Sa2
PUSH HL ES
PORP BC c1i

POP HL El

JP 29ADH cC3 AD a9
FIRSTL=J3&7@8
LASTL=32702

HELI'JI:I.HT'DH FOR ABOUE Flﬂ?m

RELOC:
LD HL , 4@82H
LD DE,7FORH (8}
LE BC,a36H
BI
ET
)

Xr

R
i#)] DESTINATION RDDRESS-CAN BE
CHRANGED TO Yguﬂ REQL =

O E ] FAST AST
SUB’ e e
cosya 7

L3
TLN # rﬁ“mn*
uB =RND FAS As
ET SGN PR GosSUB
OR SGH & UB T FAST AT LPR
® GOS8 AN
DEL LAROCAS
3 L
ARE ENOU
RAMY
ILE »>NOT <<

" B it
'E I < EM GOTO
1
18389, 1R7
12 TErosuBR 16568
28 PORE J3I2700,0
48 POKE 32701.0
5@ POKE 32702200
6@ POKE 3IR703.0@
ag hg - FTi2E8)
128 SRRt A i
’1E3§Punz x.supz A$*1B+CODE AR
12380 PRINT AS;™ *;
14@ NEXT X
iE@ STOP
198 SAUF “DEL"
198 RUMN
Y000 PRI
3%3 LET h m
i 4
0980 LET LL=32702
2322 gﬂgﬂf ;DELETE FROM *;
99es POME FL,R-2562INT (A-256})
EEEE Raut Fhf!;%ﬁT“FHrﬂﬁﬁl
N' - #
25 IN!}-U'I' B
$88% BokE LLIRIERT TRTLL8/5
9998 PRINT B e
9999 LET @=USR (127 +256)

Sound editor

J W Harrison, e o
Wigan,
Lancashire. i m e

SoUND EDITOR for the Atari 400/800 runs in
16K and uses the variables: V, N, D, L., where:

V is the Voice or sound channel selected, N the
note, D the distortion factor and L the loudness
or volume. A green pointer is used to indicate
the last selection keyed in. The program allows
for either one voice or all four to be used
singularly or together.
To switch ofl’ any voice, key in:
V.0.0.0
where V is the voice to be switched off: for

example
Sound 1,0,0,0
switches off voice 1.

Atari users can refer to the hardware manual
for further guidance in the use of distortion as
some combinations of V, N, D, L will cancel
out to produce silence. The program is self-
explanatory as it runs and Rem statements in
the listing help explain how it is put together.

10 REM << SOUND EDITOR >>
15 REM % by J.W.Harrison %

20 GRAPHICS 17

30 POSITION 3,4

40 ? H&; %33 SOUND s%s
50 POSITION 3,8

16 REM 3% SET UFP TITLE PAGE *%

60 7 #b;“%3% EDITOR *38"

70 POSITION 3,12

80 ? #6; "PRESS [START1"

90 POSITION 5,14

100 7 #6;"T0 BEGIN"

110 SOUND 0,66,12,8:S0UND 1,60,12,8

icontinued on page 1439)
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THE IDEAL HOME

@ Supplied as a flat-pack. Easily
assembled. Full instructions
provided.

® Smart teak effect finish,

® All cables can be neatly and
safely ‘hidden.’

® Ergonomically designed.
Sliding shelf positions the
keyboard at the right distance from
the screen to suit you. Slides away
after use. Saves space.

® Easi-glide castors allow you to
move your computer installation
where you want it,

® Houses computer, disk drive /
cassette recorder and monitor, with
ample space for tapes, books etc.
Overall height - 0.83m

Computer shelf height - 0.70m.
Width - 0.70m.

Depth (with shelf closed) - 0.38m,

FOR YOUR
HOME (OMPUTER

The System Care Desk - made specially for
home computer systems. Designed as a neat,
smart piece of furniture for your home.

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

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

Athome wlth vuur computer.

NOW AVAILABLETO YOU
BY MAIL ORDER DIRECT
FROM THE SUPPLIER.

Micro Aids, 2 Boston Close,
Culcheth, Warrington, WA3 1BR

ORDER BY FREEPOST - send the coupon or order in writing along with your cheque or postal order in an envelope
= no stamp needed. Please allow up to 28 days for delivery. And there's a 14-day money back option, in the event
that you're not fully satisfied with your purchases.
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A pack of cable
tidiea with every
desk orderod.
To ensure safe
operation and
improve
Bppearance.

JUOUOUUY I’l‘l

To: Micro Aids, FREEPOST, 2 Boston Close,
Culcheth, Warrington, WA3 1BR

QTYy ITEM ITEM PRICE TOTAL
—— System Care Desk £49.95 _
—— 4-Way Master Plug £8.95
Post / Pkg £4.95

| enclose a cheque/postal® order payable 1o Micro Aids for €

" Please delele as apphcable

Signature S

PLEASE PRINT
Name: Mr/Mrs/Miss -

Address _

Tel:

OHDEFh
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At last.
A range of software

that's as well desiened
as the Dragon 32,

Six months ago, most computer SOFTWARE TO MATCH

Usels tt&oughtta If)rago; wats Designingarange of software that
SOMEMINgG OUt Of 4N ACVENTUIE gAME. | Joes justice tothe Dragon wasa task

s }‘I_OW tjmesi(éfllange..waaday SIS | we approached with as much care as
Ost IMpossIble to piIck up a designing the computer itself.

computer T@Eaﬁute Emgm readéngg The results are now available -
SOMe NEW LHDUEC TOTAC LSO == | games,educationalprograms;hints on

THE FIRST Programming -  ————
FAMILY COMPUTER concegﬁﬁ by —
We called it the first family SOme €
computer. And we believe that much ﬁest sof_twaﬁe DRAGON 32
ofits success derives fromthefactthat | ousesinthe ~
-world, to help

it has been superbly designed for the
j(}b it has to do. USEIS gEt €VEn

Design that incorporates 32K Eqr $ Omh?fu
RAM of memory at a real value-for- | HET Machines.
money price level. |

Design that utilises the advanced ———— =
6809E microprocessor.

Plus a range of features that help
make the world of computers access-
ible to first-time users. Like colour
drawings. 5 octaves of music.

And plenty of power and
versatility to keep up the
interest as your experience
increases.

“TV not included in price.



Graphic Animator.
A cassette that makes
use of the Dragon’s
ability to draw on the
screen. It shows you
how to create simple
d cartoons - then bring
them to life.

Personal Finance.

W This cassette allows |
youtokeep trackofall |

the family’s finances,
from bills to bank
statements.

Ghost Attack. On
cartridge. Youre in a
maze, and you must
find your way out. But
youre not alone -
youre pursued by
i ghosts!

Chess. A great
partner to play against
againandagain - with
one major drawback.
[ts very hard to beat.
| Test yourself against
nine different levels.
On cartridge.

TypingTutor.Only
a keyboard as sophisti-
cated as the Dragons

could allow you a pro-

gram like this. You use

the Dragon’s own key-

g board to learn to type.
] On cassette.

Cave Hunter.
Finding the hidden
gold is hard. But
surviving the attacks
of malevolent crea-
tures may well proveto
be impossible. Cave
Hunter is on cartridge.

Dragon Selection.
A cassette of utility
programs, allowing
you to create your own
database. Write your
own tunes - or learn
other language
vocabularies.

; Starship Chame-
leon. A cartridge game.
You find yourself
under attack by the
el dreaded Gabolators!

Wl Their task is to take
—=1 your planet - yours is
to protect it.

Computavoice.
f This cassette actually
enables your Dragon
to speak to you.
These are just
some of our titles,and
every month, we'll be
adding more and more.
What you get out of a computer
depends on what you put in. And with
a Dragon 32 and Dragon software,
there’s enough challenge and
satisfaction foranyone. But then, that's
what it's designed for.

DRAGON 32

The first familycomputer




Make much more

of your computer?!

16k RAM Cartridge for VIG-20

Nonswitchable

whilestockslast &7

More sound from your ZX Spectrum!
Echo

Not only more sound, but better sound and a wide range of
other facilities!

Control Volume, and adjust tone of spund!
Load and Save without switching leads!
Audible cue facility for tape programs!
DIN compatibility!
No additional power supply needed!
Attractively cased — looks good
— SOUNDS GOOD!
Only £23.50

More memory for your Jupiter Ace
: [ 9 F-ﬁ

Pacer

The uniguely expandable
16K RAM pack 2
Similar concept to ZX-PANDA but for
the incredible Jupiter Ace.
Attractive, solidly built 16K RAM pack
with the facility of expanding to 32K
by plug-in module.

For more power to faster FORTH . . .
you need a PACER!

16K Expandable RAM . . . ..
16K Expansion Module. . . . .

" |3|"-‘\-'IMHI ﬂm
m!ﬂcm

£29.95 &t
£19.95

'} by using TANDEM System!

More memory for your VIC-20

Vixen ram Cartridge for the VIC-20

Switchable between 16K or 8K + 3K.

Gives you the option of full 16K RAM or 8K and 3K RAM in one
package. When added to a Standard VIC-20
gives 16384 bytes of extra memory in
memory blocks I and Z or
3092 bytes of extra memory
into the 3K memory block AND X
8192 bytes of extra memory
switchable between memory
blocks 1 and 3.

Fully compatible with available motherboards/modules.

Simply plugs into the rear expansion port of computer.

No re-addressing of existing BASIC programs needed. Only £44.95

Tandem

Expandable Expansion System for the VIC-20
Gives 4 expansion slots for VIC-20 cartridges.
Custom-designed case. Plugs directly into
computer. Further expanded

ROM socket for expansion.
No extra power supply needed.
Only £34.95

— — — — — —

To: Stonechip Electronics, Unit 9, The Brook Industrial Estate, Deadbrook Lane,
Aldershot, Hants. Telephone: (0252) 318260.

......................................

I STONECHIP |
: ELECTRONICS

“more ways to make more of
your computer” ;

L AN I N B B B I S .
DEALER ENQUIRIES WELCOME Delivery approx 14 days



SOFTWARE FILE

? "HOW LOUD (0-15)";:INPUT L

REM ¥t DISPLAY SELECTION TO GRAPHICS SCREEN 1%

REM *% TYPE sound IN INVERSE VIDED $%
7 #b6; "sound -iu‘-i-lﬂi-:-iniﬂnn;l-;. "
REM $% 4 SPACES BETWEEN LAST QUOTE MARKS 23

feontinued from page 144) 270

115 REM *x CHECK FOR [START] BEING PRESSED %% 280 IF L>15 THEN 270

120 IF PEEK(S3279)<>56 THEN 120 285

130 SOUND 0,0,0,0:50UMND 1,0,0,0 290 IF V=0 THEN POSITION 0,0
135 REM x2 SET UP GRAPHICS 1 WITH TEXT 2% 300 IF V=1 THEN POSITION ©,4
140 GRAPHICS 1 310 IF V=2 THENMN POSITION 0,8
150 ? “SELECTION WILL BE DISPLAYED ABOVE—-" 320 IF V=3 THEN POSITION 0,12
160 ? "WHICH VOICE (O0-X)";:INPUT V 329

170 IF V>3 THEN 150 330

175 REM 2z CLEAR TEXT: PRESS [ESC], THEN 331

176 REM PRESS [CTRL] AND [CLEAR] TOGETHER %X 340 SOUMD V,N,D,L

180 ? "}":REM &% CLEAR TEXT 1% 345

190 ? "NOTES GO FROM HIGH(Q) TO LOM(255)-" 346 REM 23 COLOR O ERASES IT.
200 ? "WHICH NOTE {(0-255)"3;:INPUT N 347

210 IF N>255 THEN 200 350

220 ? "X¥":REM $x CLEAR TEXT =% 360

230 ? "DISTORTION EFFECTS WARY (EXPERIMENT)-" 370

235 7 "EVEN NUMBERS ONLY—-" 380

240 7 "WHAT DISTORTIDN (0-14)";:INPUT D 390

245 IF D>14 THEN 240 400 7 "}":REM %% CLEAR TEXT 1%
250 7?7 "}":REM *% CLEAR TEXT %3 410

260 7 "VOLUME RUNS FROM OFF (0) TO LOUD(15)-" 420 END

REM ®: COLOR 28 SELECTS GREEN FPOINTER

REM £2 TO INDICATE LAST SELECTION KEYED

COLOR 0:PLOT 18,0:PLOT 18,4:PLOT 18,8:PLOT 18,12
IF V=0 THEN COLOR 28:PLOT 18,0

IF V=1 THEN COLOR 28:PLOT 18,4

IF V=2 THEN COLOR 28:PLOT 18,8

IF V=3 THEN COLOR 28:PLOT 18,12

GOTO 1&60:REM 2% RETURN FOR NEXT SELECTION 232

POINTER USED

Memory diéplay

A ] HYNDS' program, December Your
Compurer, 15 quite a useful idea for memory
display bur has 1wo distinct disadvantages.
First, it requires abour a page of user memory,
and secondly Page must be altered in order to
prevent the initial program being overwritten. |
wrote this machine-code program with these

| K Biddle,
Nuneaton,
Warwickshire.

considerations in mind. The program uses no
memory allocated 1o the user since it is located
in disc space at &D00. The assembled program
requires about 225 bytes in &D00 and five
bytes at &70.

To use the program type

RUN <CR>
and wait until the prompt returns. Then tvpe
CALL 5% <CR>

The program should then wair unnl a four-
digit hex number is input. It it does not, re-
check the listing.

In order for the program to operate, all
leading zeros must be input. Scrolling is

achieved by pressing Shift and to exir, press
Escape. The program can be called from Basic
and trapped with the statement:

ON ERROR GOTO . . .
when the user presses Escape. The display
format can be changed by altering line 820 to
read
JSR &FFE7

All error checking has been made and will not
accept alphanumerics outside the range 0-9 and
A-F. Incidentally, the location at &D7 returns a
non-ASCII value of a keyboard input and
Escape is the value 240,

30IN. "INSTRUCTIONS Y-N"ViIFVsY GDS.x

480 IMAR14; I=0 2eal=a

QI=1+1,;ARCI =0, IF 1{12 G.50 2igl=I+1,;AR13=#3155+1;IF 1<8 G.21@
GRCLERRE; A=0; =@, H=0; =0 T=H@F ; U=#18,5=#40; Z=0, |=p 220b1=0

70F.812" 0 WINS "E" t ¥ WINS "L;7#E81B=5;78801Ces 2301IF( TEBRB2 HhE4d< »E40, 260
S0I=1+1;AA11=#801F+];TRAL 1=WFB, IFI(32 G.B@ 240IFTHBRR1< X¥FF G.c

S81=9 250G, 238

188 I=I+1)R=A+1,B=HEB64+A; TE=#FB) IFI<14 G.182 260IFQ=2;7C=5

110A=A~20;D=D+64,R=D; IFD{>448 [=8,G. 100
1201=0
130[=]+1;H=#E064+0,) TH=#FF G=G+32, IF Il
1482=2+2;G=2, [FG <216 1=0;G.13@

15@IF F=1 X=U;G.17@

168aX=T; 0=NBF

1987#8137=T,7#8139=800) 7HB13R=T, 7H8136=#16, THB13C=#D3

270C=#8045+]1; I=1+2;7C=xX; Q=2 ) WAIT, IFI=14G. b

260G, 230
6 G.138

290cIFC=#8043GC. b
300 IF C=8#8045 M=C-AAZ;AA2=AR2+1.G.h
318 IFC=#S8B47 M=6-AAJ)AR3=AAR3+1;G.h

JOFDRI=0TOY:FEX=40100: 220.CHZ CHFPRAF 410 BME LF3 &00 JSE SFFE? 790 LDANE20
SX=FX:[OPTI*3 230 BCC LF3 420.MUL CLC 410 LDX 373 BO00.LF? JSEKE AFFEE
SO0.1INP LDXNOD 240.CH3 JBR AFFEE 430 cLD 620 LDY &73 Bgid LDANK2O
40.LF1 LDA HE;X 250 5TA &70,% 440 LOXMEOF &30 STY %81 820 JSR AFFEE
70 CRAPWED 260 LDA 370,.X 450 LTa 570 &40 LDY 374 B30 LDA AD7
BO BED get 270 CHFBXZ40 450.LF4 ADC 370 EEB < 5}11 180 B4 CHFHEFO
50 JSR AFFEE 280 BCS SUB 470 DEX -LP3 850 BEO LPS
100 INX 290 CLD 480 ENE LF4 670 JSR XBS70 840 IHNY
110 BENE LF1 300 SEC 450 ADC X71 880 TYA B70 BHE LFS
‘zﬂ-.gﬂl LDY&OD 110 SECHR 30 =00 STaA 73,7 &%0 J5R 185&a BBO INC2B1
130.LF2 LDXNO 320 STa 370,X 510 CPYM&O 200 LDACRBO) .Y geop T
140.LP3 JSR LFFEO 330 JHF OK 520 BEQ PNT 710 JSR 38554 900 BNE LPS
150 CHPBT1 340.8UF CLD 530 InY 720 LDACIBO),Y 910.LPB RTS:2
160 BC5 LFP3 350 SEC 540 BNE LP2 730 CHPH&20 PI0NI=PX+1 s SHL=CHRS12+
170 CHPWSE 150 SECHAZ? SS0.FPNT LDAMYA 40 BCS LP& "Type in start
180 BCC CH2 370 STh 870,X 560 JSR AFFE3 730 LDANS20 address (Hex.) "
190.CH1 CHFB&4 380.0K CPXBE0] 570 LDAN]2 760 JHP LF7 FIONEXT
200 BCC LFP3 390 EEO HUL 580 JSR ZFFEZ 770.LF& CHFMNX7E
210 JHF CH3 400 INX 30 JSR AFFE? 7890 BCC LF7
FO rth ConnBCtion THis 1s Connect Four for the Acorn Atom in | sound effects, a score of each game won and
2K — 0.5K of this is graphics. The object 1s to | alternate goes.
P Sharp, WIEIEE325 3871 get a row of four counters in a grid. This is The computer tells you whose move it is and
Maidstone, Jfﬂm done by using the Repeat key to move across | inverts two counters on the winning line when
Kent. _— the top and Shift to drop the counter. There are | a person has won.
18E=2,L=0,0=Q,Fw] 178AALZ=RAAR12+1) IFAA12=43 G.w
2BCLERRD 188THER43=X ) THE134=X; THE136=814

fcontinued on page 151)
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Just £4.95!

pletely reliable—fully
printer compatible.

—

_JRJ 16K RAM PaCK

New SPACE TREK
All the features of the favournte
‘Star Trek' game plus graphic
warp drive and arcade type
klingon shoot-out make

this program a

must for the

dedicated

‘trekhker’.

N

Buy the two together as a budget

pack for only £ 2 9.95!

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691

ST T T ET T . ———————m—"—m"

ST. GEORGE
AND THE DRAGON

Software for the Dragon 32

=

Can you slay the fire breathing Dragon? Can you cross
the slippery bridge and smite the magic stone to lift
the curse from the castle and its beautiful maidens?
Don’t get roasted by the Dragon, and mind the river
and pond. If you fall in, your armour will send you to a
watery martyrdom. Using sound, the program also
pushes the Dragon high resolution to its full
capabilities. For joysticks only.

Only £6.95. Send to:

COMPUTER RENTALS LIMITED
DEPT. YC
140 Whitechapel Road
London E1
Telephone: 01-247 9004

DEALER ENQUIRIES WELCOME
S AR

T TR YOOI TRV AT UATP I T

TR EE TR T AT  w  T E ET p E EETT ETEEr

1 7

Pl
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Only £26.50!

Other JRS FAST LOADING
16K Programs for the ZX81

£495 GAMES Il— 3 arcade-style machine code pro-
grams (City Bomb, 3-D Battle, Gndball).

£4.95 LOST ISLAND—An absorbing adventure pro-
gram in which you are shipwrecked on a desert island.
£5.95 GRAPHICS TOOLKIT—22 machine-code rou-
tines that enable you to considerably improve the screen
displays in your own programs. |'Good value for money’
ZX Computing Sept/Oct Issuel.

£495 BATTLESHIPS—The classic game of Battle-
ships and Cruisers—You verses the ZX81.

TO JRS SOFTWARE LTD. 19WAYSIDE AVENUE
WORTHING, WEST SUSSEX BN13 3JU
l_ﬂw.T Item
| BUDGET PACK
| JRS 16K RAM Pack
____SPACE_I_HEK
GAMES Il
LOST ISLAND
BATTLESHIPS | £a.95
~— | GRAPHICS TOOLKIT | £5.95
Total £

[{Mote all prices include VAT, p&p)
| enclose Chegue/Postal order/Money order® for
il made payable 1o JRS SOFTWARE LTD

Mr/Mrs/Miss ; e s
Address ~ L

Price Total
£23.95
£26.50
£4.95
£4.95
£4.95

]
| _|Please tick for free catalogue

*Delete as applicable

The RD Digital Tracer -

featured in Your Computer. January 1983, - gives
you instant transfer of pictures and designs to
ZX Spectrum and ZX 81. The introductory
price of £4885 must end soon!

The RD Digital Tracer is supplied with tracing
sheet, software cassette and full instructions
on use. For delivery within 28 days. send
£43895 (payable to RD Laboratores Ltd) to
Dept T at:

AR O Laboratories Ltd
B0 Conrd Boed Balsie Seorndees Geeel RGO DAR  Cerrdeess DDICECT) P00

(O ppple=s to LK only)

Send stemp ond edodress for detals of the

RD 8100 Mooulsr merface Systern for utomate
MONELonng test pndl control




fcontinued from page 149)

320 IFC=#8@49 M=6-AR4)AR4=AR4+1,C.h
332 IFC=#82848 M=6-ARS)ARS=AAS+1,G.h
340 IFC=#804D M=6-RA7 ART=AR7+1,GC.h
358 IFC=#8084F M=6-AAB)ARB=ARB+1:G.h
362 IFC=#B8231 M=6-AA9)ARS=ARS+1.G.h
378G. 160

300hI1FMC1G. 230

3521=2) A=0; A=A+M

SOFTWARE FILE

4P@I=1+M; TC=5;C=C+64,; 7C=H,P. 97 A=A=1; IF A=8C.u

418G, 408

422C=#8243) IFX=U;G. 2
438%=1);0=#58,G. 178

440xP,. 912" CONNECT 4"'" =

438P.° ' "TO WIN GET A LINE OF o ~ x.IN

460P. "VERTICAL . HORIZONTAL OR DIRGERNALLINE"

478P, ' ' "CONTROLS"’ *"reft TO MOVE"
48@P. ' "shift TO DROP COUNMTER"’’“two P
499R=A+1, NAIT; IFA{ 530G, 490

lavers only";P=@

Elh‘ilﬂlm: THE135=K54, THE136=RB1 ) THB13T=NEC; THE130=4B5
S2eTHE139=#8D; THB1IA=HB1; THO130=K54, THB13C=Ha5
S38L1.#FB?0. IN. '’ "ANOTHER GO Y-/N"R:IFR=N,G.370

S48IFRAL4=8 F=1;AA14=]1;G. 48
5S5QIFF=1 AR14=0;F=8:5.48
560F=1,0.48

S88IF WeT RAl4=1

J901F X=U ARi4=2
600uTCeX; [=2
610I=1+1;W=C; Y=2

6201F I=1 N=£2

6381IF I=2 N=£6

6401F I=3 Ne2

ESRIF I=4 H=&4

G6RK=IW+N

E67@IF TW=X R.Y(>3 Y=Y+]:0.668
€BRIFY=3 G.r

690 IFW{>X G.718

700G, 660

71BM=~N; W=C

720W=W+N

730IF7H=X A.Y<>3 Y=Y+1,G.720
7401FY=3 G.r

TSRIFI(SG.618

76806.428

778rW=W-N; I=0

700 TW=0,7C=0;R=NB139
7981=1+1, TA=5;A=A+1,F.87; IF1{9G. 752
BRO7HE136=#17,788137=T, THE136=#0E
B1@IFX=T E=E+1;G.530

B20IFX=U L=l +1;G,53@

Bone idle

W A Googe,
Stevenage,
Hertfordshire.

THis 15 a program for a 16K RAM ZX-81. Itis
widely recognised that the prime function of a
computer is to make life easier for us all, but 1o
program one to play Patience for you must be
the ultimate in laziness. My excuse is that the
computer can play faster than me, and it does
not cheat. The game is Clock Patience, and the
program should be entered and Run.

In reply to the L cursor the following data
should be input, one number at a time, reading
the dama across the page. Follow each entry
with Newline, and if correctly done, the last
entry will produce a message 9/10.

Data: 3. 20, 2. 21,1, 22,0, 23,6, 23, 5, 24,
4, 25, 3, 26, 10, 24, 11, 24, 10, 26, 11, 28,
15, 23, 16, 24, 17, 25, 18, 26, 18, 20, 19,
21, 20, 22, 21, 23, 18, 15, 19, 15, 20, 15,
21,15, 18,10, 19,9, 20,8,21,7,15, 7, 16,
6,17.5 18.4,10.6,11,6.10.4, 11,4, 6,

18, 2,45, 1,265,016, 12, 15,11,
15, 9, 15, End of data.

List the program and delete lines 1 to 10
inclusive, by typing Line Number MNewline,
Do not use Run or Clear, or you will lose the
darta you have just entered, which is a list of the
print positions for the cards.

You will need a copy of this exciting
program, 5o get your recorder into a recording
mood, type Goto390, start the recorder, and
press Newline, the program will Autorun.

The computer will shuffle the cards and set
them out in a clock-face pattern on the screen —
it deals at random from a new pack each time
which amounts to the same thing. Should the
computer succeed in getting the game to come
out, it will stop with message 9/380 and Cont
Newline will start it ofl again,

If ir fails, it will display the Ace that stopped
it in the botwom left of the screen; and after a
pause try again. Remember this is a program
with hidden data stored within it, so to restar
from a listing use Goto 11,

The computer plays at about two games per
minute, and if such haste makes you dizzy, an

15, 10,

265 PAUSE 100
will slow things down a bit, or if you dislike the
screen jump caused by Pause there is room for
a dummy loop at that part of the program. On
the other hand, if your patience is limited delete
line 175, and insert:
222 S5LOW

This will speed things up by not displaying
the cards until after they have been set out.

The computer starts play with the top card
from the one o'clock pile. If you wish it to start
in the centre, change line 230 1o read;

LET X. = 13
and alter the first subscript of the arrays in line
370 10 read 13 also.

If desired, the program can be altered 1o
delete line 335. Replace it with:
235 PRINT AT {20+ 1"*1),0,D$%
236 PRINT AT {20+ 1**1).0:"

spaces)

This will cause the card in the borrom left of
the screen to flash, and demonstrate a novel use
of the ** function to cause a slight delay — a
good idea gleaned from somebody else's
program, and deserving to be more widely

* (two

7.5,6.4,5,3.4,3.10,2.9.1.8.0, 7. 3, | extra line: known.
1 DIH C3(13,4,8) 98 LET P=INT (RNDs#LEN BS) +1 260 LET Ds=CEH(X,Y)
2 DIN Ar1d, 4,2 108 IF P E2-INT (P-2)=0 THEN GOT 27@ LET TiX) =T (%) —1
3 DIM T(13) 0 140 Zaa L X=UAL Ce(X,v,1)
S FOR Ha1 18 2° Il LT O e B TntAia T 238 IF vie ThEN GOTO 330
- - * L 1
& INPUT RI(N,H,1) 0] 318 PRINT AT A(X.Y.1) ,AIX.Y.2);
7 INPUT AI(N.H.3) 138 COTO 1680 o
8 NEXT M 1ig LET n:tN H) =Bs$i{P-1 TO P) 315 LET R=R+1
2 MNEXT M 15@ LET B$=Bg( TO P-2) +BR(P+1 T 317 IF RaS1 THEN GOTO 378
1d STOP Ay I2e GOTO 280
11 FRAST 158 MEXT H 330 FOR HN=1 TO 108
12 RAND 170 MEXT N 338 PRINT AT 2i1,.8;D%
1= LET A=l 175 SLOU 24D MEXT N
20 LET K=13 188 FOR N=1 TO 4 3=a CL=
30 LET @=1=2 19@ FOR M=1 TODO 13 2680 OTO 11
49 LET J=11 = PRINT AT AIH,N,1) ,AM,N,.2); 370 PRINT AT Ail,4.,1) ,A(1,4,8);
=9 LET T=1@ =il CHEXLY)
83 LET B$='AS2533435565758595T B MEXT H a80 STOR
5 JS0SKSAD203040SDED7OB0CEDTOJDODK =20 MEXT N 3A= GOTO
DRC2RCICACSCAC7COCICTCJCRCKCRAHZHS 29 LET R=@ 390 SRAUE CLOCK
HAHSHEH7HBHOHT H IHOHM M~ 230 LET X=1 4@d GOTO 11
78 [eT T =g ° 288 PRINT AT RX,¥.1) ,AX,¥,2);
=@ # ¥ # # * -
50 FOR HM=1 TO 4 =

Music maestro
Roger Keatley, :’) ;M a L'}LY

Waoalverhampton.

THE PROGRAM allows the user to enter,
modify, insert, play, load and save a piece of
music. The standard Dragon music symbols
are entered into a line where each symbol may

be separately addressed. Music is entered using
the E command in the form:
EISTART)ITEXT)

Where Start is the first position to place a
symbol and Text the string to use — can be
more than one symbol. If you enter on an
existing symbol Modify is effected. Symbols
can be inserted into the line using the I’
command in the form:

HSTARTIATEXT)
Where Start is the position to start on and Text
the symbols to be inserted there are no default
values for these commands. They should be
entered in full. The music string can be played

using the P command as follows:
PILINE NUMBER]

Where Line Number is the line to play — 20
fcontinued on next pagel
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fcontinued from previous page)
lines are available. Leaving the line number off
will cause the Dragon to play all the lines
entered.

The L command changes the line number

which music is entered into. Use:
L= ({LINE NUMBER])

Do not leave the line number off. The
command New removes all the symbols from
the lines. Use this to start again. When you

SOFTWARE FILE

have completed your masterpiece you can save

it on 1o tape using the Save command:
SAVE/(FILENAME]

Where Filename is the name you want to call

the piece. Similarly Load can be used to get the
file back from tape:

LOAD/(FILENAME)

As the program does not test the symbols
entered you must make sure what you enter is a

valid Dragon symbol. If it is not the program
will halt when vou try 1o play the symbol. If
this does happen vou can recover by entering
Goto 50 — this will restart the program. You
can then change the offending symbol.

If you have been running a high-resolution
graphics program before using this one, switch
the Dragon off, then on again before loading
this one, as the program uses PClear! to save
memory.

168 PRINT@LZ8. MECCL D
170 PRINTE2B8, STRINGECIQ. * ")

18 i DRAGONZZ MUSIC HRITER 438 PRINTRISZ, STRINGR(IZ: " ")
28 448 GOTO 158
30 PCLEARL: CLERRZODO:DIN MEC2D) 458 4. .. SAVE.. P»2R20?
48 (ClL=i 468 IF LEFTH(CE, 4)<2"SAVE" THEN 570
g %-.;"r R 470 FEaRIGHTSCCK: (LENCCE =53}
: 4 : T PR NTER N R L
78 PRINT@FZ. L: PRINT@E2. 2: PRINT®92. 3 433 ?gi?éﬂg;f' Tférsr EH'E e Mo e e
&9 FOR Ted TO 3 SO8 PRINT: PRINTOUTPUT OF *“F$= [N PROGRESS=®
39 FOR C=1 TQ # 518 OPEN "0". #=1.F#
108 PRINTUSING "#7:C: 520 FOR C={ TO 20
118 NEXT C 538 PRINT #=1,M#(CH
128 PRINTUSING"#"; 8 540 MEXT C
138 NEXTT 550 CLOSE w=1
148 PRINTUSING*w8=: 12 560 GOTO 4¢
158 PRINTELO, "LINE: ":CL 3T IF LEFTECCH: 43 2"LOARD" THEN &30

FE=RIGHTS(CE: (LENCCEX=32 2
PRINT: PRINTPRESS ENTER MHEN RECORDER READY®

188 PRINT@192. = *

138 FRINT

208 PRINT"INPUT COMMAND STRING®

<18 LINE INPUT ® D3".CF

228 IF LEFTS(CS, 1:<>"P" THEN 258
Fe=i

268 FOR Cmi TO 20: HX#=MXE+NE(C): NEXT C
270 FLAY MXE:MX$="":G0TO 158

288 “. . ... ENTER .....

=230 [F LEFTE(CS: L)<27E" THEN 488

08 PCeINSTRCZ, CH: =)

J10 PN=VAL(MIDS(CH. 2. PC-2) )

3128 IN#=R] ${C%. (LENCCS$}=PCI)

aa@ BF=sLEFTECMECCLY: PN-1?

Jd8 BE=RE+[NE

58 [F PNI=LENCMB(CL)Y THEN 2780

370 ME(CL)=B#
Ig8 GOTO 158
‘... CHANGE LIME. . . ...
400 [F LEFTECCE- 2)C2*L=" THEN 458
418 CLeVALCRIGHTS(CS: CLENCCE)=23))

&89 IF INKEV#="" THEN G8@
INPUT IN PROGRESS®

618 PRINT®
628 OPEN =1", 8-1.F%

630 PRINT-FILE: "F#~ FOUND AND LOARING=

&48 FOR C=1 TO 2@
650 INPUT #=-1.ME(C)

248 IF LENCC$)>1 THEN Fai: PNS=RIGHTS(CSH. (LEN(CSI=1)) 668 NEXT C
250 IF Fai THEN PN=VAL(PN$): PLAY MS(PN)}:GOTD 158 670 CLOSE w-1

688 GOTO 4@

ri@ “... INSERT.

720 IF LEFTS(CH 1)C»"1" THEN Bi@

720 PC=INSTR{2: C#. "/")

798 FN=YALCHID$(CS, 2, FC-2))
758 INFsRIGHTSCCSH: (LENCCE)=PCY)
TED BRsLEFTR(MECCLY. (PN=-13)

ST BfsBée[NF

J680 BE=BE+(RIGHTECNE(CL), LENCHSCCL Y= (PNeLENCINS =13 33 780 BE=BE+R[GHTE(NECCLY. (LENCHECCL ) )—PN+1))
7899 [F LENCE#I332 THEN GOSUB S28:M$(CLY=LEFT#(ES$. 32) ELSE ME#(CL)=B$

808 GOTO 159

818 S0UNDIS. 15 GOTO 15a
22 TRUNCATION <<°:50UNDIGE. 2@

8¥0 FPRINTRISZ, STRINGSF(15, ° =2
420 IF CLX20 THEN FPRINT:PRINT® 20 LINES DMLY !!®:CL=1:SOUNDISE. 17 848 RETURN

820 PRINT: PRINT®

638 IF CE{O>"NEW® THEN 7i@
RN

Box spin

W Meadowcroft, LYNX
High Crompton, 2
Oldham.

THE EXCELLENT graphics capabilities of the
48K Lynx are demonstrated by this program,
which draws the visible sides of a rotating 3-D
box. If lines 230, 250, 270 and 290 are omirtted,

then a skeleton frame of the box is drawn. If
line 180 is omitted, geometrical patterns are
built up. Here is a list of the variables:
Maximum width of sides
Maximum width of ends

Angle of turn

Current width of sides

Current width of ends

Perspective

Reduction in width of sides
Reduction in height of ends

nmuanmi

W

nguso-Ho>

100 LETA = 100

110 LETB = 25

120 FORT = 0 TO 360 STEP 10
130 LETD = A * 00OS (RAD(T))
140 LETP = B ® SIN (RAD(T))
150 LETS = 2 * P/3

160 LETW = ABS(S/4)

170 LETF = D/2%

180 CLS

190 INK2

200 MOVE 128,70

210 DRAW 128,180

220 INK7

230 IFP<0 THEN GOTO 250

240 PROC ENDA

250 IF D-W<W-D THEN GOTO 270
260 PROC SIDEA

270 IF P>0 THEN GOTO 290
280 PROC ENDB

300 PROC SIDEB

310 PAUSE 5000

320 NEXT T

330 RUN

340 DEFPROC SIDEA

350 MOVE 128+D-P-W, 1504S+F

290 IF D+W>- (D+W) THEN GOTO 310

360 DRAW 128-D-P4W,
370 DRAW 128-D-P+M,
380 DRAW 1284D-P-W,
390 DRAW 128+4D-P-W,
400 ENDPROC

410 DEFPROC ENDA
420 MOVE 128+4D-P-W,
430 DRAW 12B+D+P+W,
4UD DRAW 12B+D+P4+W,
450 DRAW 128+D-P-W,
460 DRAW 12B+D=P-W,
470 ENDPROC

480 DEFPROC SIDEB
490 MOVE 128-D+P-W,
500 DRAW 12B+D+P+W,
510 DRAW 12B+D+P+W,
520 DRAW 128-D+P-W,
530 DRAW 128-D+P-W,
540 ENDPROC

550 DEFFROC ENDB
560 MOVE 12B-D+P-W,
570 DRAW 128-D-P+W,
580 DRAW 128-D-P+W,
590 DRAW 128-D+P-W,
600 DRAW 12B-D+P-W,
610 ENDPROC §

150-5+F
100+5-F
100-5-F
150+5+F

100-5-F
100=5+F
150+5-F
15045+F
100=5=F

100+5+F
100-5+F
15045-F
150-5-F
100+5+F

100+5+F
100+3-F
150-5+F
150-5-F
100+5+F

Extra colours

Patrick Hill,
Walsall

THIS PROGRAM was devised to produce more
colours on the Dragon 32, It forms colours by
drawing alternate lines of two colours, the
numbers of which are contained in C and C1,
This gives about 30 usable background colours
which will support the usual graphics
commands. | have used Draw for the alternate
lines though Line works equally well,

10 CLESO
i0 FOR A = 0 TO |
i PHODE3 .1 SCREENI ,A:PCLS

10 FOR C = 1 TO 4
50 FOR CIl = L TO 4
60 P = |

@ IF P « Cl = CTHEN P = P + (C
1 + 1}ELSEP = P + Cil
80 FOR J = 1 TO 1%é6 STEP 2

§0  DRAW "BHO." +« STRE (J)

108 DRAW "C* + STRE$ (C) +» "M152
™ + BTRY (J)

110 DRAW “BMO." + 8ATR% (J +« 1)

120 DRAW “C" + STR# (C1) +« "Hi1%
i, + ATRY (J + 1)

130 HNEXT J
140 CIRCLE(12Z8,94),.75,P
1640 FPA INT (128.%0),.F,F

17¢ FOR X = 1 TO 1000: NEXT K

180 PCLE1 .

170 NEXT Ci1

100 MNEXT C

118 NEXT A .
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THE FULLER BOX...

. Y A NEW DIMENSION IN
SPECTRUM CAPABILITY

It's easy to see why the ZX Spectrum is outselling all the other small
colour computers, it really is a marvel of new technology.

Equally marvellous is the new ‘Fuller Box' for your Spectrum.
Sound Quality is improved enormously with the built in Audio

Amplifier which works with all Spectrum programs. The Sound
Synthesiser will make any sound you want lo design: explosions,
laser blasts, trains, birds etc. It's based on the popular

G1-AY-3-8912 chip, and is supplied with a demo program.

inally, the Joystick Port enables you to use any low-priced

-__ﬂl__ﬂmam{:gmmgggre joysticks with your programs.
VNI =" .. Fuller Box fits neatly on to the back of your ZX Spectrum,and does not
interfere with any peripherals, PRICE (INC. VAT)

inclucing the new Spedinn mcpaiies TR 29 .88 180 P p&p

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

- Fuller Sound Amplifier Box, includin
The Fuller Orator an amazing : > 3 g
Speech Synthesiser which can be programmed Audio Amplifier (non-expandable) £65 Q5 + 80p p&p
to say anything you command, using the M {inc. VAT)
keyboard or demo cassette. It uses the Fuller Orator upgrade kit - PO
Gl SP0256 AL voice synthesiser chip; and to fit inside Fuller 303224_95““'5‘“ in%Iude Eollor box)
comes complete with the Fuller Box Fuller ‘Master Unit’—including Orator, synthesiser,

amplifier and Joystick port in Fuller Box
£39-95 + BOD p&ptlnc. VAT) E54'95 + 80p p&p (inc. VAT)

Our new advanced keyboard has the same, fine

This famous, best selling specifications as the FD42 system, but with a new,

 Product immediately re-designed case, space bar and double-sized shift
converts your ZX and enter keys. A must for the discerning ZX81 or
Computer into a sturdy, Spectrum user.

“attractive and professional unit,
with full size typewriter keyboard. A SPECIAL LOW PRICE £39.95 (inc. vam + £2.50 pap.

tough plastic case encloses the
keyboard, P.C.B. and power supply. It has
= 42 keys including all the ZX81/Spectrum graphic
characters printed on them. The full travel key switches
have gold plated contacts and guaranteed life of 10#

16K Spectrum owners—- upgrade to 48K with a Fuller
A N 1Y I -
3ﬁ§r§?§mﬁé1§ %’gEEfrg:q ‘!'tg cF:as.SeTﬁsI{_:lr_ew?lutg!mz EIFTD Spectrum Upgrade Pack - Complete vith full assembly

case, and plug in the keyboard. No soldering or technical instructions. Model 2 or 3 only. £34 . 95(inc.vAT) p&p FREE!
knowledge required.
NOW ALL ONE PRICE! £29.95 (inc. vam +£2.50 p&p

16K Spectrum Expansion Module - to fit into back of Contact us for a Special Fuller Introductory Pack
.:u”e,!?ase £24p 5 (inc. VAT & p&p). We are looking for dealers throughout the U.K.!
RAM Adaptor Board - enables y%ti]ro&ht ;‘Er Expansion
+ inside Fuller case - (inc. p&p). S O S O S T I S S S e S .
£9.75 = !-Piease supply the following items: 1
MICRO J [_ITEM JOUANTITY] PRICE [POSTAGE TOTAL [
SYSTEMS i i
l | enclose cheque/p.o. [ I
Or, please debit my Access/Barclaycard No
l Mame I
l Address i

Mail to: FULLER MICRO SYSTEMS, i [
The ZX Centre, Sweeting Street, Liverpool 2. Please send me further details, | enclose SAE. [)
Telephone: 051-236 6109 YC4 83

--------—----J
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Turn your programs into gold — with Virgin Games, a new
software company, part of the Virgin Group and backed by all
resources. Our expertise is in marketing, merchandising and sales —in fact in all the
aspects of turning software into cash.

So, we are searching for exciting, entertaining and original ams
(from software houses or inﬁvn;lii'unl programmers) hrl‘hnﬂlnwln;
home computers — Atari, BBC, Commodore 64 and VIC 20, Dragon,
ORIC 1, Sinclair ZX Spectrum and Texas Instruments 99/4A.

If you have written a games program with good graphics, lots of action and an original
concept and you want to be rich and famous — but you don't have the resources to
market it properly yourself — send a cassette copy to Mick Alexander, Virgin
Games, 61/63 Portobello Road, London W11. We will evaluate it and if we
believe that it has good commercial potential, we will offer you a contract for it.

We are also forming a team of first-class free-lance machine code

programmers. if you are interested drop us a line with an example of
your work.

When sending us to evaluate, make sure that you enclose
your name, full m phone number, operating instructions and
details of the computer it runs on. Make sure you keep a copy of the program
yourself.

We will only be taking on a limited number of programs so don’t delay!




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 April. The

name of the winner, the solution, and a competition report will
be published in the June, 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.

AT THE bottom of the Agpar Sea lies the
massive, millennia-old Globe Pyramid — a
structure bristling with solar-powered
defences, but which contains the lasi
remaining matrix-stones — just what you need
to teleport off Agpar before it is swallowed up
by the black hole which has all bur consumed
Agpar’s twin suns. There will be only 24
hours to gather as many stones as you can after
the suns are finally extinguished, turning off
the Pyramid’s defences. You can only pray
that you can gather enough!

The Globe Pyramid is a tetrahedron in
shape — a pile of 35 globes on a triangular
base, five 10 an edge. Each globe is connected
to its immediate neighbours via a closed tube,
and one stone is to be found at each end of
each tube. Once inside a globe, vou can gather
all the stones from the ends of the tubes
leading into it: but it takes an hour to break
through a tube, and six hours to break into a
globe from the outside. How many stones can
vou get?

Competition
results

THERE WAS a large number of entries for
February's competition to win a Commodore
64 — but no obvious winner, The sentence Lo
be completed was: “a Commodore 64 allows
me to do s0 much more . . .. Many entries
called for musical accompaniment: “I'll still
need it, I'll still feed it, when I'm sixty four”
was M Clark’s version of the Beatles lyric. E

BY ANTHONY
ROBERTS

Cross adapred the song Shenandoah to give us
*Q Commeodore, 1 long to hear you, rock on
yvou rolling micro”'.

Other entries were more jokey — like A

Stewart’s “My wife said she would leave me if
I 1 got one”; ] Finnigan said “I’s got more

Solution to the
February
crossword which
offered a
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as the prize.
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OF AGPAR

bytes
convention'. Rob Munday was refreshingly
direct with “Reasons! Why do you always
want reasons! Just send the computer” while
the Rev D Tordoff made the special plea that
“WICars need much bigger memories —
without the temptation of Apples’.

than a ship’s cat hosting a flea

The 64's relation tw the rest of the
Commiodore family was a common theme. P
Farey confided “A Per can be so restricting,
don’t you think?" and P Birch suggested that
“It’s 64 of one and half a cousin of a Per”.

These were all in the running but after
much deliberation we awarded the prize to W

Bellini, 27 Edgecombe Park Drive,
Crowthorne, Berkshire, who tarned the
sentence into a near-limerick with “colourful

sprites, and sound that delights keep programs
from being a bore™.

The solution to the Orb Bomb Puzzle was
that three rwists were the minimum number
required to defuse the bomb. A Scou, 55
Huntley Grove, Peterborough, PE1 2QW, did
not supply a program solution but explained
that it was much easier 1o consider the bomb
as a two-by-two by two Rubik’s cube. Several
other entries took the same approach. 7]
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If your order contains over £120 worth of computer

THE NEW COMMODORE 64

hardware apply now for interest free credit by telephoning: ~ The incredible new computer from Commodore comes
Mail-order: (0702) 552911. London Shop: 01-748 0926. with 64K RA_M fitted! Plus 16 colours hi-res graphics,
Birmingham Shop: 021-356 7292. Southend Shop: 0702 320 x 200 pixels, 40 columns by 25 lines, Z80 micro
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 BLR. processor can be added — that means you can run CP/M
You pay 10% down, then 10% per month for a further software, 8 independently movable Sprites with collision
nine months (to nearest penny). Example: Atari 400 48K. detection, and a sound generator with 3 voices, 4 wave-
Cash price £299. Credit terms: £29.90 down, then £29.90 forms, envelope and filter to rival some dedicated music
per month for nine months. Total £299. Credit quotations synthesisers. And all this at the most incredible price ever.
on request. This offer subject to approval which can take up (AF56L) Only £339.00
to 48 hours.

DRAGON 32 THE AMAZING ATARI COMPUTERS

4 Consoles Available:

Atari 400, 16K RAM [(AF36P) £199.95
Atari 400. 48K RAM (AF37S) £249.00
Atari 800, 16K RAM (AF02C) £399.00
I | Atari 800, 48K RAM (AF55K) £440.00

* All above with BASIC & handbooks
Carriage free, delivery next day
by Datapost

. Other hardware
—

The amazing new British computer
with a full-travel standard keyboard,
a 16-bit microprocessor, 32K RAM
fitted (expandable to 64K and later to
256K!Y), 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 (Centronics-type),
joysticks are available and it's in-

credible value for money
(AF57M) Only £199.50.

Lots of new Dragon software
available.

Cassotte Recorder |AF28F) £50.00

Disk Drive {AFOBG) £299.95

Thermal Printer (AFO4E) £199.85

Epson MXB0T Mk Il (AF3BR) £399.95 ! _..-_-'..T."'“'f,“m'"“f"'“"'""'“""""'ﬂ .
Epson MXBOF/T Mk Il (AF40T) £447.35 ;‘err“' i '

Primter Imerface for 400 (AF41U) £59.95

Printer Interface for BOO (AF42V) £59.95 !u ARG
Intarface Modula (AF28G) £135.00 i,
Versawriter (AF43W) £199.95

16K RAM Module (AFOBJ) £55.00

48K RAM Module for 400 (AF44X) (9995 |
48K Upgrade for 400 (AF45Y) £75.00

Floppy Disk {YX87U) £2.50
La Stick {ACASY] £24 .95 R M
Joystick Controllers (Pair) (AC37S5) £13.95 T N iresm——-

Paddle Controllers (Pair) (AC30H) £13.95
For full dotails ask for our hardware leafist (XH54.)] SAE approciated
JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB

An independen! usars group. Four ssues of the club maganine for only £3,000 Address your subscription 1o Ron
izssue 1 of the club magapnge featurea a tutonial on character S8 redeliniton and contamed a collection of demonsiraton and

games programs and lols more. Isdue 2 teatwred a tutoria! on player, missile graphics, an articls aboul graphics on computars, a
selaction of members’ contributions 10 the program library and much more

Teach Yoursell Programs Atary Wit Pratesses - 1CRI0-BK- YOIV (9995 By Goodoede § Caverm 10, 4Bx KBOLE £2) B4 Gulden Voyigs Ve SR TRE L L
Corwerpatonal Franem L 1B YOAAX (X9 9% Téwl wWeoiad 103 - B0 £7% 00 Escane From Vulcan s ivke 10 40K KR (3078 Fiediure ums! 1C- 16K EQIGF (10
Cwwpnd Ratemsl G T BT WOARY [39 8S o 0hong Wimer) 1 on 8 Anae TE- 33 -DO0h &4 50 Pl 10 N3 BOE (39 5% Sahgo Adseniite 100l BOOIE 20 64
Confruae ikl el Soguin il Sy wGARA 30 8N Fdein ¥ 10 488 BGV0L FI387 Todk il 10336 BOGEE FI6 6L Dogs e i‘-i_! I BOwGE 1_'-" L K]
Cremes watuonad Eutan S0 V54T (39 95 F e rrarage W0 V040K - BGRSE 75 00 Fork Wi 10370 B3 L3008 ¥ 10-226 SBIFS 29 5
1 Temsth Pygpengy IC VAN FOAB [16 9 ' -l VORIE {1 54 ke iskia B The 40 Thasvas 103 BETEK £2% 33 CoNBx . vilsTs f1d

Sastes b Tageia™ TE 08 VGSEL [74 95 Sransia iC-1i - v 3830 £14 094 & Tarohe OF Apd Fus [P aa1 1 O3 BORSS (2T 48 H" _'l._p::i 14 %
T ome Conprvras b Capetab VLK WOSTR 149 Martgages & Lean Anahia -1C- 16K BOGEW £14 84 slioeer Manched IPait 7 1C-27E . ROETY 1380 10 300 BOALY FIR e
almn 1 §) Poogiama B TG BOO0& L1018 Bob § Boameis 1C-326- B0 M £10 58 siCurss OF Ra Pan 3 C-I2N-BOERA [13 80
aiuie 3 |3 Peogranes 1E- 1 el O £10 79 Oraasrs Tre 10 400 CBITE {3078 = T
My Foul Alphabeat 1032 LAJIA (29 9% e T T - 1040 ERIN 30 76 e ":I?-: ::’::A E._:,:.':
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VE-8K -KB4A TN 34 88
10-180-B0804 (29 D5
- -BOSIG L34 98

& PrOTp TH-18K -KHBFV /34 58
wSpace Chase TE-180 -BGATY 1088
Gt BE il - @ddi Fid i
A g oo mte iD-Ja £l 5T £33 &5

Bomber Ariaos i

C- 18- BOT0M £11
1 B -YOEO0 £38 8
IC-1l- B8y £33 &0
1C-100- 80350 {1456
LB YO £30 B8
- VE -85 -V Tt 39 98
1L - VB -NEETY 31 9%
] FaTe
£14.50
Q14 94
£ 94
[
4 ¥4

LB TS
16 18K-00415
TGO BT
N -

£16 9%

i | 3 Prgag i
1w

St
VE- 16K £ BBOX
TE-BR-RB 00

B0 oA
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L Haridaedce Masual WALLL 16 BE

Arpri Bag=z-Losrrirg By Ugeg WESSE 16 24
4 For The Atsn WaLTE 448
Bate SNGOEF (7,85

i Boung § Graphsy YWATSN (B35

Yiouf At Computar WALOT [13 45

£5037 Assambly Langusge Subroutings
WIADSF [14 80

Aghmnred 8502 IntelEcrg WALIU £171.84
Ba#w e [BS0F) ~WALEY L1300
ert Foe Pecple WADDA B 25
Arakeg The Maganne For Atas
& niues] Anmual Subsenplon  -GG248 £800

Sand 588 now [od Sur Fav B0iware leaflel with
datava of all the sbove progrema

Oraer Ap XME2G linua 3

chal EavCanoge
B 18K atweary murssem

Mote: Order codes shown in brackets
Pricas correct ot lima of goIng to press
[Errors excluded)

THE NEW
MAPSOFT CATALOG

48 full colour pages of Atari,

A comprehensive guide to
available. P

contains

P.O. Box

UE

Dragon

what's [EES =
fice £1. :

THE NEW
MAPLIN CATALOGUE

full details of a

3, Rayleigh, Essex.

Il the

computers and most of the software
shown here and much more. On
sale now in all branches of WH.
Smith price £1.25. Or send £1.50 to

VIC20 COLOUR COMPUTEH

Hardwars
WICI0 Comsols AFLTR] £150 99
CIN Conentte Uni AFLARC] F4a98
VIC Pronter WAF4BD) £330 00
WiC Dimx Drow AFSDEY £359.99
AFRIF] £2D 05
AFEXG) L4495
AFEIM) (5995
Joyutichn pnd Paddles
Sengle Soyeian ACEIw Pl
Paur ot Jow ACITS] £1386
Lo Siack [AC4SY) (3485
Pawr of Paddies (ACIOH] (1395
Programmeng fid Carirdges
Luper Expander IX HAM ard bi-res
araph ACKLI| [} 55
Frograeneming Aud Adedtcrs| commands
wn Koy progeamming He EEX| 3455
Code Moraa ACEEL) (3495

Software (all 3K unless siated)
Irtrndiec 1o 1o BARIC Caisanes

Part 1 (ACETM) Fr1495
Puri 3 ACRENT

fimme Progiem
Avenger ©arivge
S1ar Battie
Super Sk C
feity Monarers
T
¥ Caatreiigd
Rosd Rece Cartaige
Rt Apce Carts e

B Canvnadd

£ BrIradge

Moagate Urmpostble Cartrdge
Woasdid Cadiie ©aris-dyge

The Count Cariridge

Badgon I Chess Cariraogs £24 85

Carf Castricdge AR (2498

Dmege Bace Carcrags ACRIY) [74.95
Arpt har YT o The Wall Cadaalie

ACTEKY £7.00

VIC Pase Coldeite ACTSL) £700

Cosmaads Casseite ACROEY  £7.00

L A"B c £7 00

Lt {7.00

WIC Ameraui C ﬁf_Ejl_- £7.00

Bupirisgs Progrems
Corpleale e (o 6K ACBIA) (34 8

ACSIR) 1985
- lj.--_._- Chpnatia [-8K) (ACSEC) 1555
C Fibe Dk (o185 (ACED) 7405
Wit Dush | <8 ACHEEl £24.95
Wit Caiaetis [<BK ACETFI L1906
Educstion (CHE & GCE 'O Level Revmagn
A EaaA e Baded AAS Fidguste 3% ABst B anp e o
il T Sy
Englas Languegs ACHEG| £9.09
Mathematcn 1 ACESH] (009
L v 7 BC O (A8
LB B0 B 300
Cramaptry B0 (999
Fr 5 (BCOa0y £9.99
Compuier Biuceen BCOLE] 995
Gt ap BCOSF) {999
= E BCOSGI L9898
Arahmass; for B o 17 year i (BEOTHI £989
Resding for § 12 11 vear olds BCO&S K]
Garetsl Erpadiaage 'oe B 10 17 year ol
(g R )
Soeiling for 9 tn 11 yesr okds B 06

Home Progesmy

Al Chbratte Dattd B0 rifdieerd &7 @81 BE #ufbid B

LTy
DruprnEite (993
Erigwy Yosut Ohaen 00 {009
Junuod 10 fg i
Krarwy ¥our Owen Pargonalsy 0 e
The Roberi Carreer
(8]
VI Moy Maasge L
& Hghway Code 0 a5
LE | : (89
abed e Dutagriar BC 18 E9 00
BEC “Ask The Fymily BC TOW £
BAL  Manier merd BC3 X £ 0
Masterrming  sdoirans Garers! Knosisdge
Drata 1 B2 £2 80
Dails 2 (BT A £2.50
Data J BCI4m {350
Data 4 [ [ 250
Masterming * sddiinnsl Specialar Knowiadgs
Wene & Food \CIaD £21.50
LN T fBC2TE 28
Spert B Games BCI8F} (280
Filma & TV VBE T8 L3 8O
Books About WIC
rafg & 1k WIC (WA 2 &0
C WALIK! [1000
WIC Programmais Ralenbnoe
Gu e WALR (g B ]
ViC Grapheca MALRC) MO0

Lots of new VIC 20 software now available

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 552911/56541565.

Demonstrations at our shops NOW. See the computers in action at

169-161 King S5t.. Hammersmith

WE. Tel: 01-748 0926

284 London Road, Westcliff-on-Sea, Ezsex. Tel: (0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292,
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NOTE

8l O Spectrum Case

SPECTRUM MODEL

Ttus 15 supplied wath spectrum legends. and a shghtly different base
for fitting the spectrum nside. agan all the connectors are at the rear of
the case and there is plenty of room for the power supply [and other
add-cns). Should you want 10 change, we c2n supply both the
Spectrum legends and details of updating your case which will enable
modification from the £X 81 to spectrum. PLEASE specify on your order
wiether you require the ZX Bl or spectrum case

Ihe case can be purchased separately with the keyboard aperiure
uricut so if you have one of our early uncased keyboards. or in fact any
other supphers’ keyboards, these could be fitted. The keyboard is
CLnNreUled o your computer Dy @ nbbon cable and this has connectors
fittea wruch simply push into the Sinclair connectors. It is a simple bwo
minute job and reguires No electronic skills, This keyboard does not
need any soidenng. Fiease specily on order whether you require the £x

KEYBOARD
(SPECTRUMI/81)

ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM

Our new cased keyboard has 52 keys, 12 of these are used for the numenc pad. The numeric pad offers some useful features, you can cursor with
one hand and it will be a boon for anyone who enters a lot of numernc data. The pad is a repeat of the 1-9 keys plus it has a full stop and a shift key. The
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, The
case measures 15 x 9 x 2%z The computer (ether 80/81 or spectrum) fits neatly inside. You will have to remove the computer from its onginal case, itis
then screwed 10 the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother
board (81 model only) wihich allows 16K, 32K and 64K to be fitted in the case. All the connections are at the rear of the case i.e. Power, Mic, Ear, TV
and the expansion port. The case is large enough for other add ons also
to be htted inside. One of these could be the power supply. then you
could very quickly fit a mains switch, or a switch on the 9V ine. This
means you have a very smart self-containgd unit. This case does not
SIop you from using any other add-ons thal you may have e.g. Printer
etc. We are convinced that this is the best keyboard available at
present. It offers more keys and leatures than any other keyboard in s

E]E}:IEF .

Internal fixing for

ZX 81 keyboard case.

by G

F

Internal fixing for
| spectrum keyboard

l case. A
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SPECTRUM LIGHT PEN ‘

The penn enables
yvou o produce high
resclution  drawings
on your own eeve
Sion set, saving a vast
amount of time owver
using Dasic program-
ming statements. such
as Plot, Draw etc. You
can erase, modify and
save drawings and it
comes camplete with
software  program
The superd light penis
available from DK
romics

SPECI

16K Memory
The 16K uses:
Static Ram an
using the Stat
speed low po
tHe computer
which comes
where. Positic

64K Memory
All the above
advantage lie!
56K of usable
the use of oth
819265536.1
Spectrum M
Upgrade your
it is simply shp,
are supplied, :
tirme. The fittir
same as Sincle




ZX 80~-81 Specirum

': HARDWARE

SPECTRUM/81 TOOLKIT

This is the toolkit which won acclaim in the feature in the August
1982 issue [pages 29 and 30) of Sinclair User. "It is the most impressive
program., fast in execution with clear and full istructions. ..t stands out
from the rest of the field.” The ZXED is a powerful editor for use on the
expanded ZX8I . Itis intended for use by the senous BASIC programmer
and offers several useful and time saving features most helpful during all
[ stages of program development. The faciities provided are as follows:

ALTER, BYTES, COPY, DELETE, FIND, HELP, INSERT, KEEP, MOVE,
RENUMBER AND VERIFY. The Spectrum Toolkit contains most of the
features above plus autoline numberer and append. and will run in the

16K and 48K spectrum.

Both at
only £6.95

4K GRAPHICSROM £24.95

The DK Graphic module is our latest ZX 81 accessory. This module
unlike most other accessories fits neatly inside your computer under the
keyboard. The module comes ready buit. fully tested and complete
with a 4K graphic ROM. This will give you an unbelievable 448 extra
pre-programmed graphics, youwr 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 a
graphic set rarely found on larger more expensive machnes. 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 thern,
there are still about 400 left (that may give you anidea as to the scope of
the new ROM). However, the module does not firish there, it aischas a
spare hoider on the board which will accept a further 4K of ROM/RAM.
This holder can be fitted with a IK/2K/RAM and can be used for user
definable graphics 50 you can create your owrn custorn character sets

WHY WAIT?
ORDER TODAY FOR FAST DELIVERY

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 supphed
with a nbbon, 6 inches long, with
a male connector at one end and
a female at the other, at only

16/64 MEMORY |
FORZX 81

16K Memory £22.95
16K |un:..ﬂ.cdl{'l':l.ﬂ5
G4 Memory £52.95
K juncazed) £47.95

The above llustration shows the casing for the 16K or massive 64K

iamic Ram Chips. We use the dynamic as they are much denser than
W less space. They are also much cheaper than the equivalent product
The Ram is manufactured with high quality materials. and uses high
5. It is supplied ready-built and only needs to be plugged into the rear of
components are fitted into holders. This massive add-on memory
iully assembled and tested is the cheapest 16K memory available any-
mory from 16384 to 32768. (Same as the Sinclair memory.)
16K [UNCASED) £19.95
slon £52.95
Hion on the 16K also applies to the 64K Memary Expansion, but the
4K giving nearly FOUR times the memory. This advanced model has
In addition, the block from 8K to 16K can be switched out to enable
ns. The graphics ROM is to be used in this area. Position in Memory
From 8192-16384 is switchable 64K [UNCASED) £49.95
Expansion £35.00
nto 48K of user Ram. The Spectrum memory expansion is simple to fit,
the case, and then only requires plugging in. Full fitting instructions
only tool you will need is a screwdriver and just two minutes of your
s No electronic skills. Position in memory from 32768 to 65536 (The
ade 1o 48K).

Fnﬁ.@m:m.mrmﬁa‘.;,_mnm,_mﬁwﬁmﬁ = “|
Pleasesendme. ... c.iwvivesies Qs e T |
Pleasesendme. ......onevsnue L
PSSO NI < N s it als s einitin e S e M R |

l_
{
:
g
¢
g
3
2

Please add on £1.25 for PIP |
In enclose cheque/P.O. payabletoDK TronicstotalE ...........

ordebitmyAccessiBarclaycard [ [ [ [ [ [ [T T T T[] "‘le
- T R e S e g B 3 Eml
Narme '

Ao - . i L - - - " |

Send to DK Tronics, 23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk. |
Tel: Gt. Yarmouth (0493) 602453

B |
aiironics
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Lk E
iMicrocompuiers

VAT inciuded where applicable

QUALITY DISK DRIVES

Singha drive 40 track single sded 1 x 100k
Dual drive 4 track single sided 2 = 100k
Dual drive 40 track couble sided 2 x 200k
Dual drive B0 track double sided 2 x 400k .
All drives ote cased with cwn PSU for reliability,
and nclude connecting cables and utifitas desk.
Dedrvery £4.00

0606

SOFTWARE FOR THE BBC MICRD

MISSILE CONTROL the first implementation on the
BBC Micro of the popular arcade game. (32K .
MAZE MAN an authentic version of the popular
srcade gama, (32K)
BALLOONS a highly osriginal game that soon brc»mn-s
compulsive pliying. (32K) 1=
DISSASSEMBLER the mamary dump routing includes
a scrolling back in memorny facility. (16K]
MISSILE CONTROL, MAZE MAN & BALLG‘-‘)NS
use the Keyboard or Joysticks for control

Battle of Britain

By Microgame Simulations for the Spectrum

One day in summaer, 1940. Reports are coming in of enamy
bomber sguadrons crossing the English coast; target unknown,

How are you to deploy the nine fighter squandrons under your
command 10 intércept the incoming threat!

British and enemy squadron movements are plotted on a superb
high resolution secreen map of south east England with
communications signals presented both wvisually and in morse
code.

Features wvariable difficulty levels, full control of squadron
movaments, randomly selected targets and bomber routes for
each game, intelligence reports, refuelling et

A tense game of strategy for one player

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 casanties with all the programs is avaiable

BOOK £5.00
BOK & CASSETTE SET £9.00

LEADS
Tha BBC Micro comes without o casastis laad
7Pin Din 10 2 x 3.5mm & 1 x 2 Smm minfacks
JPin Din 1o 5Pin Din & 2.5mm rmm,u'lv:k
7Pin Din 1o TPin Din. - e
7Pin Din PLUGS e et v Tor
6Pin Din PLUGS (for RGB socket) . ... . Two for
5Pin Din PLUGS (360" for RS232). ... v« - To for
RS423 TO RS5423 (BBC Micro 1o BEC Micro)
Two matra cabla £4.00 Four metre cable £5.00

S8BEEREE
FREEEE

4BK Strategic
Wargame

only £5.95
(inc. p&p)

TELEVISION/MONITOR LEADS
full range available
Phono plug to Co-ax with high quality cable 3 Metres
BNC ""I.sgtuBNCP'!u'? - =l
BNC Pi to Phono Phig
[i.e. BBC Micro 1o Red‘r!‘ruiaun TVAM)

PRINTER CABLES

BEC 1o 36 way Centronics Type connecton

BBC vo 25 way D Type (For usa with R5232)
BBC 1o 40 way adge cannactor [ Centronics 739]
TORCH 1o 36 way Cantronics Type connector

BLANK C30 COMPUTER CASSETTES

Ten for £4.50

16 Way D Type Piug with Cover £2.75
Computer graphics design pads 100 sheets £4.00

BBC UPGHADE HITS

ARAM UPGRADE { 100ns). .

KIT A Printer B 1/0 Port . . B g W e s bt Ry
KITB Analogus Port .. .............

EITC Senal /OB RGB. .....

EIT D Expansson Bus/ Tuba

Fuill Upgrada kit

Al components full specification

EBB8E8R

STAR DPB8480 PRINTER
FROM £250.00 INC VAT

B0 CPS : B0O/96/132 COLS
BIDIRECTINAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED
CENTRONICS. . :

.. E217.38 + £32 61 VAT = £250.00

RS2 .. - E235.00 + £35.25 VAT = £270.25

High Res Graphics option to aliow BBC Screen dumps
£15.00/£20.00
{24HR SECURICOR DELIVERY FOR PRINTERS £8.001

VAT included where applicable

73 The Broadway, Grantchester, Cambridge CB3 9NQ

BBC B

DRAGON

If Your Computer says it’'s good
. . . what more can we add’

DEATH S HEAD HOLE 8 unigue adventure for the Dragon and BBC B, writtan with
ihe advice of cave rescus axparts vou il almost belava '8 trus! Hours Of
GyTent and excitermant

Dragon BBC B £5.45

LIONHEART — gur ternfic néw two-part graphics adventure for the Dragon, inspired
by Raschard the Loonhaart's Third Crusade 1o the Holy Land. Masses of festures
Dragon anly £5.45

CHAMPIONS! Fancy your chances as the next Brisn Clough!? This is the most
complate, realistic And enNgrossing Management game you |l find. ¥ you don’t gaae Two
mpots about football, yvou'l! be hooked if you do, you'll be playng all nkght! Buy and
s players, keep the bank hapgy, cope wilh plavers’ suspensions and the club's
problems, then get your sirgngest team ready as each Saturday approaches. Fedtluras
weekly updates of league table., promobion and relegation, &ows checks on
opponents’ 1eams. tranafer market. and much, much mode. This is the game Lhat we
Dy

Dragen/BBC B £5.45

WORDS AND PICTURES
7 HAWTHORN CRESCENT, BURTON-ON-TRENT

EASY DRDER: Chp the coupon, of smmply nole youw name, address, compuler ang
programs required on tha back of your chegue

Yes please send BY RETURN OF POST tor the
E:i'-hi-'-" 32 erEC g
|;._:|:'Zt-,|1r- s Head Hole :L-:--1H-.1l.* _:l'.:hn"'\-:_' aiial
Mame
ASdiEis

Send SAE for full Price List of our lerge range of sccessories.
E POSTAGE Add S0p per order or as stated

Dept [YC), 26 HENRY AVE, RUSTINGTON,
i'l'hzrm:n MPUIBIS W SUSSEX s zpA 09062 6647

ALL POSTAL CUSTOMERS RECEIVE PERSONAL

PREVIEW OFFERS ON NEW PROGRAMS
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ATTENTION ALL DRAGON OWNERS!

FED YOUR DRAGON LATELY?

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORSELS FHﬂM Active Softw
our poLicy I1s 100% customer satisraction — TRY

8 CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE

specTacuLAr FEaTURES oF THE DRAGON 32:—
*BRILLIANT COLOUR® ¢IMPRESSIVE HI-RES GRAFHICSe #EXCITING SOUND EFFECTSe Tk
1) Interplanetary Trader — 20k +! 2) Execution —20k+!"
The year 2283. Occupation: - Space Trader. Tour the Solar A hangman style game with a difference, Play the
System in this real time gan*b:,- Very chalLirég‘rng and computer or an opponent. Lots of extia +aaiunr§5. Good
eature pac : graphics and sound.
3) Wumpus Mansion — 20k +! 4) Wipeout
Incredible Fun!! Outwit the Wumpus (if you can.. .Jand Compulsive, exciting, challenging game of fasl reaction.
raid the treasures of the Mansion. But don’ Hngger the Begins easy but gets progressively harder. \Hﬂ{h sgu:‘nd
; — TIME BOMB! — 2 and graphics.
5)Hi~Lo — 20k +! 6) Snail Pace
Is it skill or is it luck?? Turn £50 into £1,000.000 with Announcing: - SNAIL DERBY-! Super entertainment!
this simple, yet highly entertaining game. Super sound. Computer calculated odds and form. 2 - 8 snails per
Brilliant colour, and graphics. - race. Beat the bookie! Full Graphics.
7) Atom Hunt 8) Air Assault
Full colour, sound, and graphics add to the excitement of Blast the skyscrapers with ultra~high explosive bombs
this addictive game of deduction. Features:- 1to 4 and clear a space to land your crippled aircraft bafore
players: individual scores and ratings. crashing. Hi-res graphics and sound.
I M * All 8 programs supplied for the realistic price of just: - 75'
!g,a&‘ "':.a_ iy * All 8 programs double recorded on our own quality tapei
u @ ¥° & % No-dquibble replacement guarantee. % 48 hour dispatch. ‘ 5 2515
Send Chq/PO. to: active Software, Temple House, 43-48 New St., Birmingham B2 4LH. P& P

VECTIS SOFTWARE

SPECTRUM SPECTRUM 6 Victoria Rd,
VE CTl s Sandown,

Isle of Wight

OFTWARE PO36 BAP

VELNOR’S
LAIR

THE MOST REALISTIC ADVENTURE YET

The Black Wizard Velnor has gone into hiding in the
Goblin Labyrinth of Mt. Elk. The reason is now plainly
clear, after centuries of scarching he has finally discover-
¢d the ancient tomb of Grakoe and is mow about to realise
his ghasily ambition to become a true demon on earth!
Time §5 too short to mass an Army aganist Velnor. There
is5 only one hope for mankind, That one brave adventurer
may be able lo penetrate Velnor's defences, defeating his
guards, avioding the traps and surprising WVelnor before
the metamorphosis is complete. You are that chosen person,
but beware, not only does Velnor employ the most ghastly
of creatures as guards, he is also a master of illusion.

In this D & stye adventure yvou may be a Wizard,
Warrior, or Friest, as a Warrior you are best suited to

- A A= "
"\ f}“h;] 16K and 48K . . . FAST ACTION
S5 ﬁ MACHINE CODE.
PONY EXPRESS |(frogger-type game). Can you cross the
desert and the river avoiding INDIANS, WAGON TRAINS,
CANOES and CROCODILES? Full colour, superb graphics
and sound effects. Multiple skill levels make this a very

addictive game. £4.95
VEC-MAN Superb all colour machine code version of this

popular game. £4.95 @
v =

Zx S tmm FAST ACTION by KEN TINDELL
pec IBM Cup Winner for 3.5K machines.
DEATH MAZE OF MANDRAGON difficult

battle, but how will you cope with the fiendish spells of and addictive. not for the faint hearted. £4.95 L
Velnor * As a Wizard our spells are devastating, but L Ls . red. T - -
beware, your magic is jfmucd and armed combat Euesn'[ FURTHER MAZE MODULES for the above. Vi
come easy ! As & Priest you may protecl yourself with the £4.95 '

devine powers and ¥ou have no fear of the undead, but
how will you handle the ghastly Trolls v

The adventure will require ‘ingenuity and careful plan-
ning. Combat takes the form of D & D style scenarids where
instant death is rare but, beware, wounds are cumulative
and stratergy is of the utmost imporiance.

trouble whilst surveying Magron IV? How many
numbers can your snake swallow? 2 addictive

ASTRO DODGER and SNAKE can you avoid ﬂ
games. £4.95

- inc. EDUCATIONAL TAPES for ZX SPECTRUM and "ty

D‘ﬂl}’ a0 e P+P VIC-20 . . . 3K, BK and 16K. QS =

Cheques or P, O, to: CHEMIST!;:!' TEST helps to revise ‘O’ level y
% - L chemistry. Please state which computer when

NEPTUNE COMPUTING (Dept. YCI) ordering. £3.95. i ¢ H

IMMEDIATE DESPATCH
Alf pirces include post and packing.
Quality products from VECTIS SOFTWARE

98, Howe Street,
Gateshead, Tyne & Wear NES 3PP

i e i e i e i e e e e e i e e e e e e e e e e e e e e e i e e e e e e S e e e S e e e e e
i i e i e i o b o e i i ]
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HAVE YOU GOT A BBC MICRO?
THEN YOU NEED:

7520

WE WON’T TRY TO PUSH LASERBUG ON YOU LIKE THE OTHERS - SEND OFF FOR
A SAMPLE COPY AND YOU’LL FIND THAT LASERBUG SELLS ITSELF

ILABLE . .. BBC DUST COVERS AVAILABLE . .. BBC DUST COVERS AVAILABLE . .. BBC DUST COV

Specially made LASERBUG Dust Covers available for only £3.25 inclusive. Made of high quality polvester/cotton which is better than the less
attractive PVC ones, Anti-static and in a complimentary colour. Use the form at the bottom to order.

PRS AVAILABLE . . . BBC DUST COVERS AVAILABLE . .. BBC DUST COVERS AVAILABLE . .. BBC

l‘lmsc sum}h me mth A samplt copy of LASERBUG (@ £1.00
A 12 Month subscription to LASERBUG @& £12.00 for 12 issues of the magazing
A 6 Month subscription to LASERBUG = £6.00 for 6 issues of the magaane
An overseas subscription to LASERBUG & £14.00 (Surface Mail — write for details of air mail)
...... LASERBUG Dust Cover(s) @ £3.25 cach

| enclose a cheque/POfor £.....°..... made payable 1o LASERBUG
o Fo )t R L e S L e s R e e Y R s e e e SR T

1. GREAT BRITAIN LIMITED
You are PM and Chancellor, Fight
INFLATION and UNEMPLOYMENT,
balance the BUDGET and try to stay
POPULAR,

COMPUSENSE LTD

Computer Systems Consultants

286D Green Lanes, PO Box 169
Palmers Green, London N13 5XA

i ACORN USER: "Highly enjoyable’
| ZX COMPUTING: A challenging game™.
MICRO UPDATE: “A dream for

Telephone: 01-882 0681/6936 megalomaniacs”.
t:?ga r'.i'.lfﬂ"s"TH bFﬁEJtF:uELELT!D"-.I YEAR"* '
DRAGON and N

TANDY COLOR software ) 2. INHERITANCE

1. DEMON Machine Code Monitor COLOR/ DAL o é:_‘ A Z part game packed full of features. Try
A cormplen Wit for ent@nng machine code g ST ...'-._I i Fop L| iy 1o gaifl. I,'{’Jur |N"[EH|TAN{;[ n par 1 and
Lomp g '-'n'-l- ly Vi, 2 h = I-_ I8y T i a usalul 1o v sy if successiul takecver the PARADISE
A ] Py w Tamdy Dol owners as w Cmmwl:%gl Y sk 2
2. DECODE Machine Code COLOR DRAGDN cartridge £ 18.40
:‘" :-.| T e Cow ': 'F--l'-';-'l; "Fl & | : aiurae! DEC :\i-.il'.- ci |u-1-:--.‘“l: .:. MDY COLOR PERSONAL COMPUTER WORLD: “Well
Haa s (51 ins WLV T VASIC m W il st dowwd o T ANEEY Tage O s : i
P ¥ COLO } prasented and good value for money
CRAGL 1 @ & DRAGOMN type on woul TANDY COLOR, @ run DECODE 1o convern Ll
ther garogeam -II he othan E-‘mbl | iProwis it works orvweri it back sgain') Now a £5.95 on cassotle
LOE cormmuntess pwereeds can igke gdypntane of tobgpely EMLACS H

i W trodudc i —

_! DA!.HM:I:'HML:KI:' ¥ 18 9t A
b gl oo B o o ) : 3. THE WORLD TRAVEL
Bilare] § (R TN IB‘"‘H G —— GAME

B ODINEEIc PIKISE, P % CHTNPI L e e e o 25 A game for 1 or 2 players. Your aim s to
. SPACERAGK Machins o e anndge£18.86  } | 000N .l = collect B souvenirs from sround the world
A e {from Russia 1o Falklands) in the shortest
LIS e pched aicao :1| . (L .I1- picarud the §rack I.:I_" |-...... 1 horcdie Il Al “.: U{wbile .
-.-._:': ol : -Ill..:;-.:..!ul--.,l Usos keybodrd of Joysticks v Ekills fevels, heghpsodlutien | | 9292 | o= cﬂm with HLI.FI.CKS_ 5TR|KES_
. CTREM i SRAGON A B S THIEVES, CASH SHORTAGES,
Supes '-'-‘?--u?'sﬁ ture Ganse, graphics end soun, cesoy the Kirigons before they s BANKRUPTICES, BAD WEATHER ETC

ot you. Feal tane operation (no tme for teal . Woarld Map & full instructions supplied
6. DESERT GOLD BASIC COLOR DRAGON cotsolie £7.85 BBC ONLY: 16.96 un cassette
Haghy reboduitscen casidiiy d oo sgund aliocis — R = S Tt
7. POKER BASIC COLOR DRAGON cassetto &7 8 Avaiable .I‘.ram VoL .i’ac‘af computer shop or direct from:

Fast action, excellent graptscs and sound, machinge code assmted for sped!

E PIRATES AMOY B.ﬂ.‘Sﬂ:. . COLOR DRAGON asgattn 7. 05 SIMUH w HES-SEL Sﬂmﬂﬂﬁ. "JEF' Yc‘ﬂ

y dyentone gane. Solve 1ne puzdles 10 find al the voasure — absorbng 15 Lytham Court, Cardwell Crescent,
O P N T FdG Sunninghill, Berkshire. Tel: Ascot 25179
pfip 0. 505 —— - — T o = ==
Auehaneed Dutriuions for Spectral ne. USAL TIE Inc. USA. ST e USA 24 Hmrr(respmch 1 Year quarantee
i i “'.’T;" olara i gl o BBC 32K SPECTRUM 48K
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MicroBase. Fits your computer
into your home. Withstyle.

MicroBase. Crafted in solid mahogany, hand polished and superb quality.
Complete with fitted nylon dustcover to suit TV's with up 1o 14" screens.
MicroBase suits most computers - Sinclair, BBC, Atom, VIC,Oric ,Dragon, Lynx,
etc., plus room for accessories. Price £20, postage £2, VAT induded.

To Order... Dealers...

please send your payment to: MicreBase will enhance your
Peter Fur Products, UnitSy, displays and your profits,
South Coast Ind. Estate,

Check out our special offer.
Custom display units supplied.

Peacehaven, E.Sussex BNS BNA.
Tel.{O7914) 81637 ACCESS, VISA.

Please state make of compuler.

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
8ic.

PLUS Normal or Hyperdrive: choose your speed but
watch the energy level.

Galaxy Map: keep track of where you have been. Alsg,
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

PROCERAMBBOUBNDMY

B@EBWBB

E}D@@E\IB@@@[

THE NEW SPECTRUM

NOW WITH ADDITIONAL
SWITCH-TYPE ~

JOYSTICK PORT 81 AD\,\ ‘

COMPLETE your SPECTRUM with our Multi-purpose
Sound Generatorand Joystick-port Board!! With one
low-cost purchase you can obtain the following
outstanding improvements to your ZX SPECTRUM:

@® THREE CHANNMEL sound effects. PROGRAM three
independent sounds with music, gun shots,
explosions etc.

® AMPLIFICATION of the standard sound output.

® TWO ports for Potentiometer Joysticks;

® ONE port for Switch-type Joystick.

The ‘ADD-ON’ uses the amazing AY-3-8910 SOUND
Chip, which gives you an enormous range of sound
gffects. The output and volume of each channel can
be separately contralled, with gun shots, explosions,
drums etc., produced under the ‘sound envelope’.
MOST IMPORTANT TO NOTE — the CHIP is
‘processor independent.’ This means that sounds can
continue to be produced without any noticeable
effect on the speed of your program!!

The ‘ADD-ON’ contains its own speaker and amplifier
chip and is supplied with a cassette containing sound
demonstration routines and some sample sounds.
The ‘ADD-ON’ simply plugs straight onto the back of
your SPECTRUM. No soldering is required.

COMPLETE YOUR SPECTRUM NOW!!

JOYSTICKS (POTENTIOMETER-TYPE)
KIT {incl. case) each £5.35 - VAT

COWBOY SHOOT-OUT
(Machine Code) £3.95 + VAT
Full feature, TWO PLAYER., cowboy shmting

game. Hide behind the cactus plants and moving
chuck wagons until they are shot away. Shoot 3 -
your opponent and avoid getting hit vourself m;‘}.
The second player can be the computer, but i
you set its skill from 10 levels. Excellent
colour graphics and sound

CABMAN (Machine Code) £3.95 + VAT

You are the owner of a fleet of yellow taxis.
A rival firm competes with you, trying to steal
your fares and run you off the road, ifthey can. 'y
Ten skill levels detarmine the number of opposing 1axis, the "?
spead at which they drive and the amount you earn per complete
journey . MAXIMISE your earnings bafore you lose your antire
fleet. This program is FIRST CLASS

MACHINE CODE PROGRAMMERS —

ACS SOFTWARE
ASSEMBLER NOW ONLY £5.95 - VAT

DISASSEMBLER ......... NOW ONLY £4.95 + VAT

DRAGONM
& ACORN
DEALERS

BOOKS
LARGE RANGE FOR SPECTRUM AND ZXB1
NOTE: We stock (and market) PROGRAM POWER

| FE I

E SOFTWARE for the BBC. ACORN, SPECTRUM and

@g CWO DRAGON 32, Send S.A.E. for appropriate catalogue @
All programs are now available at all good dealers or

LE O (W E R direct from MICROPOWERLTD. @

Dept YC4 P dd 55 —. -
883 REGENT STREET ::::-an'& . PIWRITTEN ANY PROGRAMS!

CHAPEL ALLERTON WE PAY 20% ROYALTIES

FOR DRAGON, SPECTRUM
LEEDS LS7 4PE. ACSON, -
Tel, (0532) 683186 or £96343 BBC PROGRAMS

ROERAMABOUAN
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ZX81 SPECTRUM DRAGON TANDY BBC

A/B

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.

£1000 IN

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 mimature 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.

32 LEVEL 2

AWARI

* The ancient African game of logic. [t 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 (B + ) 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!

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,
(ANY MIX) INCLUSIVE.

3 FOR £13.95

MAKE AMAZING SOUND EFFECTS
WITH YOUR ZX 81,
TIMEX Sinclair 1000
or SPECTRUM

THE ZON X
35 . £25.95

inci p&p & VAT

% The ZON X SOUND UNIT i completoly saff-contained and especially
designed for use with the ZX 81, TIMEX Sinclair 1000 and Spectrum
Computers, It just pluu:]g. in — no dismantling or soldenng

* MNo power packs, bafteres, leads or other extras.®

*  Manual Volume Control on panel
spanakar
* *
* Huge range of possible sounds for Gemes, Music, HeScopters, Sci-Fi

Space Invaders, Explosions, Gun-shots, Drumns, Planes, Lasers,
Organs, Belis, Tunes, Chords, etc.. of whataver you devisa!

ampls volums from buill-in looed

Standard Sinclair — 18K Rampack or printer can be plugged nto 20N
X Sound Unit without affecting normal computer operaton

% 8 full pctaves. Uses 3-Channel sound ch P gving programsms control
of pitch, wvolurma of tones and noles, all with emelops control

* Easily addod 1o sxisting games of programmes using @ few simplas
“EASICT lires of machew code

* Mo memory sddrosses used — 1.0, mappod

FULL instructions with many examples of how to obtain effects and the
programimes, supplied, fully guamnteed. British Made

*Except with Spectrum. you need the Spectrum Extension Bosrd Ovder
Na. SET Price £6.80 inel. VAT

Fayment may bé made by Chegus, P.O
Girg No, 388 7008, Postal Order or Credit
Card

Export orders — Bank Chegue
international Mongy Order, LS, § or £
Storlng

Dep! "Ca PO Box @,
B1A, High Sl
Ware, Herfs

Access & VISA oCcopned
Ring 0020 382 for
Iimmadinie despalch
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ZUCKMAN FROGGY

ZX81 (16K) ZX81 (16K)
*ALL MACHINE CODE | *MOVING CARS,
(10K) LOGS, TURTLES

*FOUR INDEPENDENT
GHOSTS

*HIGH-SCORE "HALL
OF FAME’

¥*AUTHENTIC ARCADE
ACTION

¥*TITLE/DISPLAY
MODE

ONLY £5.95 INC. P&P

*ALLIGATORS,
DIVING TURTLES

*FOUR ‘'SCREENS’ OF
ACTION

*ALL ARCADE
FEATURES

®*ENTIRELY MACHINE
CODE

ONLY £5.95 INC. P&P

¥ )X DRAGON 32 SOFTWARE >+ “tw

MISSILE COMMAND .. ..ONLY £5.95
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 ENQUNRIES WELCOME




DRAGON AND BBC MODEL ‘B’ SOFTWARE

DRAGON 32 SOFTWARE BBC MODEL ‘B° SOFTWARE A

DRAGON-TREK . . . £9.95 WIZARD WAR . . . £7.95 DRAGON RIDER . . . £7.95 TANKS . .. £7.95
GOLF ... £7.95 GRAND PRIX ... £7.95 GAMES COMPENDIUM . . . £6.95
GAMES COMPENDIUM D1, . . £7.95 EDG GRAPHICS PACKAGE . . . £24.95
VULCAN NOUGHTS AND CROSSES . . . £7.95
STAR FIGHTER . . . £7.95

Send SAE for catalogue of our full range of Dragon and BBC model B software.
Cheques or postal orders payable to Salamander Software,
27 Ditchling Rise, Brighton, East Sussex BN1 4QL. Tel: 0273 771942,

Please add 50 pence P & P to all orders.
Dealer enquiries welcome. Programers wanted: Good royalties paid.

LEON][NOEL

C10 COMPUTER TAPES

_ITEN CASSETTES PLUS LIBRARY BOXES,
SELF ADHESIVE CASSETTE LABELS, &
LIBRARY BOX INDEX INSERTS ......... .. £5.50

120 SELF ADHESIVE CASSETTE LABELS £0.90

80 LIBRARY BOX INDEX INSERTS .. ... £0.90

ZX81 16K SOFTWARE

CHANGMAN. : £3.00
With this educational game vour computer will have 150 words
to choose from
CIHPONEOON: . it ; £3.00
See you get your computer 1o owWn you money, not easy, but
it can be done
_BANK ROBBER ............. £3.00

See how much money you can accumulate before you're
caught and sent to jail

ICASSETTE COVER .. £3.00
. Put your ZX printer to work and make your program collection
Installed in 3 easy steps ... look impressive
I.. Pesl of the toich sensitive key pad. TANY TWO PROGRAMS ON ONE TAPE .. £5.00
2. Plug in Klik-Keyboard (no soldering) and place in position. (_ALL FOUR PROGRAMMES ON TWO TAPE'S
3. Apply self adhesive two-colour legends to the keys. o £8.00

This full 40 key keyboard has a positive click feel as the keys are
depressed but as it replaces the original touch pad it becomes a
permanent part of the ZXB| without bulky boxes or trailing wires. LEON - NOEL

Hemp)'ron 24 Dudgeon Drive, Littlemore
MICRO " ELECTRONICS Oxford, OX4 4QL
Dept YC4, |80a Bedford Road, Kempston, Bedford MK42 BBL

Mail order only — please make cheque/PO payable to:

All prices include PBP, UK anly
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£18-95

INC. P&P AND V.AT.

DEALER ENQUIRIES WELCOME

FORTH FOR
THE DRAGON 32

'‘DRAGONFORTH' is implementation of Fig-FORTH for the ‘DRAGON 32'
microcomputer but with a difference.

As well as the enormous power of the FORTH language 'DRAGONFORTH' can also
axecute BASIC statements. This combines the superb DRAGON sound, graphics and
Floating-Point commands with the tremendous speed of FORTH to produce an unparalleled
hybrid. You can write a whole program in BASIC or a whole program in FORTH or any
mixture of both.

If not already convinced send £2.50 for the 60-page manual (redeemable against first order)

‘DRAGONFORTH' is professionally packaged, sensibly priced, guaranteed for life and will
be despatched by return complete with free demonstration graphics program.

[Es AR L

AUTHORS: Dasis Software will market high guality programs you write in ‘DRAGONFORTH'.
We pay a lump sum on acceptance and a generous royalty. Let's hear from you!
DASIS SOFTWARE, LOWER MORTH STREET, CHEDDAR,
SOMERSET. Telephone 0934.516265,

| ACCESS ORDERS
TAKEN BY PHONE
24 HOURS A DAY

i

ASTERF

Mas

ame, addre

LE an
ch o

iF1

CLEARL

& Chias

i 1

GULPMAN

g Wienkiy

almost

SULP2
THE FAST ON

% im uie ol over the world now

E12.00
Campbell Systems, Dept.(YC),
15, Rous Road, Buckhurst Hill,

Essex, 1G9 6BL, England.
Telephone: 01-504-0589
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VIACHINE CODE

, From Warp
Factor Eight

Lift-off into
83with H|-STAK

® makes your computing easier, laster,
maore roliable, less exhausting and simply
16K Specirum owners more enjoyable.
'1|_-F = Illt'-:{ i ILE-16 & angles your computer nearl: 1o I:humn : ZXB1
= I m ition I
Sier hovond speration. = SPECTRUM
® provides extra ventilation for hot ZXB1's VIC2D
and Spactrums
® instantly applied TRSBD
-¥_WHICH VERSION ® styled for ‘83, adds that prolessional look NEW BRAIN
10 your set up. JUP'TER AGE
@ precision injection moulded in quality Et{:

ABS. non scratich - non slip base

| ——- B ——— e -——— T\ - 3

| ———]

Order form. Flease send me HI-STAK set(s) (at £3.95 per
set). | enclose cheque/P.0. for

o Name

Crioms -
Speci M

LallL rl.l..!!.l-l

Address

Post code

To: Warp Factor Eight, Dept. YC.
6 Pelham Road, Braughing, Ware, Herts. 5G11 2QuU.




TYRANT OF ATHENS
(Dragon, ZX81 and Spectrum)

Can you survive long enough to tum Athens
into the most feared state in the Mediter-
ranean? Train troops, build warships, fight

M.C. LOTHLORIEN

a prophecy with hindsight for all SINCLAIR and DRAGON owners

BEWARE THE IDES OF MARCH!

ROMAN EMPIRE The prophecy might be a bit late, but then it did not
help Julius Caesar anyway! Late or not it is never too late to discover the
challenge of Roman Empire, our largest selling Spectrum game. It will test
your generalship as you build your armies, and fight campaigns in your
attempt to conquer armies in provinces of the Roman Empire. This
challenging game takes full account of troop morale, fighting efficiencies,
leadership ability etc. Three levels of play giving many hours of satisfaction.
You may find you were born a mere 2000 years too late! SPECTRUM 18K
ZX81 16K, also DRAGON 32.

SAMURAI WARRIOR
(Dragon, ZX81 and Spectrum)

How would you have fared as a Samurai in
13th Century Japan? Face challenges from
other Samurai, qive aid to villages and

PELOPONNESIAN WAR
(ZX81 and Spectrum)

Set during the great war betweaen Athens
(you) and Sparta. You must use all your re
sources of troops, warships and diplomats

battles by land and sea against hostila
Greek States and vast Persian Empire.
Many more features in this, our best selling
game. (Dragon version available)

Also available: WARLORD for ZXB1 16K and DRAGON set in 13th Century Japan

All games contain comprehensive playing instructions and they play differently at each level
(where applicable) and on each occasion. All ZX 81 need 16K Ram. All Spectrum will run on
16 or 48K. PRICES: SPECTRUM £5.50: Zx 81 £4.50: DRAGON £6.95

ACCESS NUMBER OR CHEQUES AND PO'S PLEASE MADE PAYABLE TO:

M.C. LOTHORIEN

Dept YC4, 4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS.

resist attacks by groups of marauding
bandits. 7 levels of play, a most fascinating
game Are you a survivor or will you com-
mit ritual suicide? (Dragon version available)

and your struggle to gain the alliance of the
other neutral states, before the final battle.
Three levels of play, instructions contain
map of Greece for referance.

J

NOW AT LAST!
LOW COST WORDPROCESSING

(UNDER £500 ON THE DRAGON 32)

o ; LY

=

TELEHRITLIE
maas Neille RELE [

K

==\ TELEPHONE FOR

s (O ==l * PACKAGE DEAL *
DRAGON 32 MICROLINE PRICES
- = £173.48 + VAT M80
PROGRAM TAPE & MANUAL PRINTER CABLE PRINTER
. £13.04 + VAT £199.00 + VAT

EEEEREREEE R

TI1T1I LTI
“TITITIIEE Y
- R R -

SINCLAIR
SPECTRUM

COLOUR
GENIE

SINCLAIR
ZX81

[
f

SEIKOSHA
GP100

* MAIL ORDER & CREDIT FACILITIES AVAILABLE * LARGE RANGE OF SOFTWARE *

INEUWAY COIMPUTERS

141 NEW ROAD, CHATHAM, KENT TEL. (0634) 826080/ 681547

TELEPHONE FOR
* CURRENT PRICES *

EPSON RANGE AMBER 2400
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE

How can Tangering promise you a
professional computer for only £99.95%7

Because, unlike most computer builders,

we have designed the U LA, 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

@ . A i . { i c *
] 2 3 4 5 G T 8 9 @ = = A
Iﬁﬂ[ﬂllﬂ”ﬁlﬁlﬁiﬁlﬁﬁﬁ

=]
lnlnulﬁll_lﬁ-ti-ﬁliilil--

[ B

il Tl

lc'llliﬁl-----l'il---_

GHEFT
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(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
order, ACCESS - BARCLAYCARD-VISA

BY PHONE: Just ring our telesales number

ELY (0353) 2271/2/3/4

all leading manufacturers

We can give you prompt service, qualily,
reliability and full techmical backup: The
ORIC Computer System will guarantee you
that and more
@ 8 colour graphic display (8 foreground + 8
background)
@ 40 character by 28 hne 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 ano
4 preset sound effects — Shoot, Explode,
Ping, Zap

® Centronics pninter 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. Mode!

® Extended Basic (BBC etc) available soon

® Full range of business and leisure software
coming shortly.




South London’s Largest
Micro Computer

Centre U . 1: /
m '@ W """ araRia00

e L LR LT TR TR

b S
16K
COMMODORE 64 | | £159.95
4 £229.95
Vic20 5k £129.95 Programmer Kit £39.90
21k £169.95 48k Up Grade for Atari 400 £73.50
includes 5 Free programmes. | Atari 800 16K inc Atari410Cassette £49.00
VIC Cassette £44,00 16K RAM Pack [Switchable basic ~ £399.00 Atari810 Disk
Atari 800 48K inc Drive £299.00
VIC Printer £229.00 For 3K Programs) £39.95 | : 1
VIC 1541 E(,x RAM Pack basic £469.95 Atari 822 Printer £199.95
= ' ' 4 . A T
Bisic Drve EI??J{:: ,CL_ ég;:;%gg:i I;Jmi: Jtﬂn e Plus Daisy Wheel and Dot Matrix printers
@ Seikosha G100 \/C Printer £239.95 for the Atarirange From £99.95
Commodore 64 Software Now in Stock mﬂt : - e el S oS
400 riter rd. Direct eas
Main ComMOdore _DEH'EI' for I'Ep:EerE!‘I"IEI"?[ ?{Erigrlliieardei?::yb%ard E?!.';E
New 500 series, New 700 series Business Computers.
New Vic Software 3-D Man Largest Stocks of Software in South London.
Krazy Kongl Brilliant! You are down in the Available on Cassette, Disk or Cartridge. Massive
Dodge Kong's barrell’s as you gmhi_-f;slll;f\ a EﬂngSf dwf:;ggt:::f ranges for:
E'%’S%?E.‘]’Ei!ﬁm, £6.99 ExpandedVICJoystick €9.95 | Atari, Spectrum, ZX81, BBC and Dragon.
Exterminatorl rﬂhl?r“:n:{ Mimd!ac : =
i il ccelerate towards on-comin
553;72; E:S ggﬁﬂi ::.r-:é:g;t the traffic while dodging from Iar?e Pr'nters : : F
toadstools. Fast action. to lanel We carry a wide range of printers including:
STDVIC. Joysticks £6.99 ExpandedVIC Joystick £9.95 Amber Dot Matrix £89.95
Anti-splatter-matterl Defander on Tri Seikosha GP100A £229.95
Make space invaders look like ~ Guide your ship through the Epson MX80FT3 £389.95
childs play, superb graphics. maze on 4 different screens. P5 : .
STD VIC. Joysticks. £6.99 Eanl;aség‘;ﬂil?:lj;r::j irapzlqﬂg.s Smith-Corona Daisy Wheel £549.95
Vikman xpan ystic -
Choose one to three ghosts. 100's of other programs. r.:.able:!: and interfaces for most home
STD VIC. Joysticks £6.99 Send for VIC price List. micro’s in stock.
THE AMAZING ORIC == 1 Sl":lair SPECtrum Colour Computer
! Colour Computer 16K £123.95 :
% 40 Columns x 28 rows. 48K £173.95
* M'crnsuft Bas.: “‘{f {:arr mass}ve g, - it g o -
\ - L Lt * 8 Colours. stocks of Software EEEEEEEEEN
- '::::::::;' * E“::E":j'::r”" for the Spectrum. T T T TIIIIT
‘ ‘ = -— [ - ad "
i), Y ligh Res Graphics. | Sinclairzxa1 £49.95 BELL L L LT L
16K RAM £27.95s . A R R B R R O B |
48K Microsoft Basic £169.95 | Printer £59.95
16K Microsoft Basic Phonel
Come in for a Demonstration. EXPOrt Aiour haraware and software
8 is available Tax-Free to overseas customers,
DRAGON 3 2 £ 198-95 please send for our comprehensive list.
Limited stocks available. New software CDming in Epm“ HX-20 P]“s wide range of software In
all the time. Come in for a demo or send for our list. stock now.

Mail Order — send for our C{:}mprehenswe list.

b . Ask Access/Barclaycard X 7 ,.
about our sy j“"f‘m: S

r cash Credit g e ) S— ey

fer excelient part exchange deals © l Facilities  § : — : ;,:: ff o i
i machine. — siyect o cnange wanonase | (& f’.-'/’ :

for your old

3 Eden Walk Precinct, e ;_ o ; .
VIsm Kingston-on-Thames, Surrey. | [L S fi !
STORE Tel. 01-546 8974 Al O Prices < ﬁ,:_-.\ H
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3 GREAT EXCITING GAMES

SENTINEL written by kevin Fiysn

for the ZX Spectrum

SENTINEL is an entirely criginal ARCADE STYLE

game, written in MACHINE CODE 1o give fast action-

packed performance. The galeway 1o your galaxy is
guarded by the Sentinel System. Only your skill and

initiative stands between the advancing enemy's

space fleet and the destruction of the galaxy. You

have 4 space ships per station each armaed with

pholon-cannons and guided missiles. Make use of

the Force Field when ever possible.

Only £5

x.‘v-
I ‘J*"".

® for the ZXEB] (16K RAM)
FEATURES

B ARCADE ACTION

B Eighi differeni types of target.
B Rapid manouvering of ship.

Il:huck firing of bombs and lasers.

B Intelligent’ alien interceptors.
B Realistic bormnbing traj

trajectory.
B Continuous display of MISSION TIME,

SCORE, SHIELD & LASER
TEMPERATURE.

B End of mission report.

B Five levels of play.

B Full useof sound effects and colour,

Only £5

AVENGER:

_41",} [ '
for the ZX Spectrum

BAVENGER writen by Kevi riyes

@ for the ZX Spectrum (16/48k BLAM)

- —
for the IKSI w'llh 16K RAM

PROTECTOR writton by Kevia Fiyns

for the ZX81 (18K RAM)

Protector is writte 1 in MACHINE CODE to give an
arcade style all action game. Using the Sentinel's
laser you must defend the planet Zargon from the
aliens which are bombing the planets vital
installations. On screen Alien score, your score,
number of shields left and number of Laser shots.
Waitch out for the Damacles Missile which may be
detonated at the alien commander's discretion

Only £5

Other Abacus Games

BODYEBUILDER: VIC-20

don’t know whathar ' coming o
going. 5o many doors - &0 many
Irnatios & humsneg the. Sommelod if rrus
havw oy e iy arm . my leg

FOR THE DRAGON 32
sad VIC 20 QK RAM)

the curse of the sorcere:

Casch the mace beforo the dog catches
you Six levels of play
BULL TABLE:

Do your mums by balcse the Bull

sseﬁ

"‘..Eﬁi‘.“"'“

-m- selection of SAVE
& AMP modes. Buull in ampliBer
Baoosty

FPrice (1456
-um”""&fﬂiii\.ﬁﬁmi =5

-nlrﬂl.'hr ]

:puln'lutlﬂllﬂd
narfing and cusing

WANTED original

Machine code Programs.
We quaranies to befier all sther offers. Wiree now lor hanbher detada

apaty your

GW!’W
Race your man uhrmr.rq-

maze. A gToat game

TARGET:

All the fun of the fair

All four games of one cassette

“£4.50

Seven levels of play.

View before buying - Salected toms from this advest are available at mos branches of W HSMITH,
the BUFFER SHOP LONDON and JAY DEE COMMUNICATIONS PORT TALBOT.
MONEY BACK CUARANTEE. CASSETTES DESPATCHED WITHIN 48 HOURS.

All prices inclusive of p&p. Send chegue or PO to:

‘\‘t__programs

-

S
(5o

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

‘Abacus Progrums :
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~”Flight simulator

—————— o —

4
- B

® Tango Foxtrot 01
Using your skill, locate the airstrip with the radar
scanner, fly your aircraft through hazardous
crosswinds and air pockets to land safely. Watch your
fuel; watch your artificial horizon; be sure you are
level on final approach. Full colour, hi-res graphics,
3D and sound. £6.50 inc.p&p

QUALITY FOR THE

SOFTWARE

#: =, MICRO

ROAD RUNNER (32K) FB.50 Cassottal £9.90 Disc

The only full Teature machine-code versan ol the srcade garma available for the BBC
micto. Featured include: scrolling screen, radar display, checkpoint flags, fuel gouge,
smoko screens, B akill levels, rankings, increasing difficulty and sound sfacts
GALAXIANS (22K) F£6.50 Cassatta/ £9.90 Disc

Fast action version of the popular arcads game, 4 types of Galaxian (in 3 initial screen
formations) swoop dawn indadually or :nﬁrwm of vwo of threa, § skill levels, hi-score,
rankings, bonus lassr bases, increasing difficulty, superk graphice and sound
CENTIPEDE (32K} £8.50 Cassette/ £9.90 Disc

Incredible arcade type game faaturing mushrooms, Hies, snails, spuders, and the cent
podas of courss. Excollont graphics and sound. 6 skill levels, hi-score, rankings,
bonusas, and increasing difficulty as the spiders become more active and the
mushrooms inchease.

FRUIT MACHINE (32K} £5.50 Cassette/ £9.90 Disc %

Probably the bast fruit machine implemeantation on the marets, This program has it al

. HOLD, NUDGE, GAMBLE, moving reels, malstic fruits and sound siecw, multiple
winning lines. This is THE fruit machine program o buy,

ALIEN DROPOUT (32K| £6.60 Cassettel £9.90 Disc

Based upon the srcade game of ZYGON, but our version improves upon the ongsnal
arcade game itsell. You heve to shoot the aliens out of their “boxes” before the “"boxes’”
fE up. Once full the sliens fly down relentlessly, exploding 83 they hit the ground.
Suiteabls for use with keyboard or joystick

INVADERS (32K) F6.50 Casastta/ £9.50 Disc

Superior version of the old classic arcede game including a few extras. 48 marching
invaders drop bombs that erode your defences, and 2 types of speceship fly over
releasing large bombs that penetrate through your defences. Mi-score, increasing
difficulty, superb sound effects and graphics

SPACE FIGHTER [32K) f£8.50 Cossotte/ £9.90 Disc

Arcade-styls game based upon features from DEFENDER and SCRAMBLE. 5 types of
manacing alisn fira at you and may attempt to ram you. Separate attack phases, fuel
dumps, astercids, repaating laser cannan, smart bombas, hi-scora, renkings, 6 akill levels,
bonuses.

*WE PAY 26% ROYALTIES FOR HIGH QUALITY PROGRAMS"
Pieass sdd B0p per order for p. B p. + VAT mt 156%
***Daaler enquiries welcome

~._hi-res graphics 3D and sound £6.50 inc.p & p.

— X
" the system. Hi-res graphics and sound. £4.98 inc.p&p

Y

. comprehensive edit facilities, menu and cursor driven

=

L Wtzsonu inc p& (4

SUPERIOR SOFTWARE
Dept. YCB

69 Leeds Road,
Bramhope, Leeds.
Tel: 0532 842714

DRAGON 32.......

MRC
Air combat and ground strike, “joystick” controlled
Sights cannon fire and bomb release. Full colour

Fruit
Compuilsive, addictive, fruit machine. Using your skill
with the holds, turn your £5 stake into £10 and beat

Look and Learn

Educational picture recognition. Hi-res graphics, text
and colour. Age 3-10yrs £4.95 inc.p& p.

Pontoon

Super Hi-res graphics, full colour definition and card
display. Fascinating, absorbing £4.95 inc.p&p.
DRAGON and ORIC “JUNIPER" word processor,

. . S D N P B N Y S D D S R S S

\ 1 QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. |

| Please supply. . . ..

e R R AL e e e
| Cheque for total amount enclosed
I Name . .

Address

JOIN THE DRAGON USERS, and

TAME THAT
. DRAGON

-~

<Ny ( |
{\-71....)'\ .. /‘/ )
SN 5

-t-!"\‘

Dragon Users get a monthly publication packed with
programs, hardware tips and information about the
Dragon 32.

Dragon Users will be able te buy high quality software
produced by our team of professional programmers at
special discounts.

Plus a whole lot more.

It costs £10 to become a Dragon User, which includes
8 subscription 1o our high quality publication (£20 for
overseas readers)

Make our cheques and postal orders to:

Co-Operative Computers and Communications Ltd
20 Wynford House, Wyntord Road, London N1 9QY
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BUG-BYTE SOFTWARE, MORE THAN A GAME

All about me was darkness. Tens of thousands The minds puused to take stock. They clustered
of screens stared blankly into space. Minds drifted  round the screens, their nimble fingers excitedly

aimlessly, dulled by lack of stimulation. The world ~ flicking the controls back and forth. At last they

was grey, drab, lacking . . . had found a challenge . . . action and adventure
Then suddenly it happened. First one, then with cunning tests of dexterity and reaction.

another, then tens, hundreds, thousands of tired Everywhere, conversation was of Asteroids,

screens felt a surge of power and flickered back Mazogs, Panic, Another Vic in the Walll.

into life. They were much as | had seen on my Unable to resist, | too had a closer look. There

own planet’s microcomputers — the ZX 81, before me was vivid colour, high resolution

ZX Spectrum, Vic 20, BBC Micro and ORIC-1. graphics. | could practically feel the spine-tingling



I
el 1]

...IT'S A DOOR TO ANOTHER DIMENSION !

sound effects as whole battle fleets of Cosmiads branches of Boots, and a nationwide network of
swarmed out of nowhere and attacked. | should  dealers stocking Bug-Byte. Because Bug-Byte is
have known. As my fingers raced over the more than a game, it's a door to another
controls, and | prepared to stand and fight with dimension. One that | had opened.

only a single laser bolt for protection, | realised == = = —— ———
| was trapped! E = : < ===
Too late now, | remembered this was no =

ordinary software. I'd been warned, as | now SDFTWAR ‘wfm

warn anyone buying from Laskys, W.H. Smith, : - e 5 o
Currys Micro C, Spectrum and K::rger 100 The Albany, Old Hall Street, Liverpool L3 3AB







The

omputer
Challenge

16 colours
professional keyboard

full graphics
real sound

® Superb styling

'® Choice of 16K RAM or massive 48K RAM

) Ergonomic keyboard with 57 moving keys
) 28 rows x 40 characters high resolution

) Teletext/viewdata compatable graphics
16 octaves of real sound plus Hi-Fi output

tronics printer interface and cassette port
Comprehensive user manual

’l NAL MODEM OFFERS COMPUTER PHONE LINK FOR:
® ELECTRONIC MAIL ® TELESOFTWARE @ PRESTEL

MING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER

— ]

-I-f"
N &

"FOR HOME: The ORIC-1 is the professional alternative for home computing,
perbly styled, the 57 key layout is based upon computers costing many times more 8
the ORIC, and will help the whole family to learn and understand computing,
Pirom day one. The ORIC incorporates an improved version of Basic
gase of programming and use. For the enthusiasts the computer has laser
sexplosions, etc, pre-programmed for games use, with Hi-Fi
_,__;" incredible effect. The communications Modem will
W lelesoftware, message sending, and Prestel use.
FOR BUSINESS: The ORIC-1 is the answer to many

0 day problem pitware 1s becor

your day to day business organising and control. 4
: ion, the ORIC COMMUNICATIONS MODEM will g
IOW you to access up to 200,000 pages of Prestel
Mormation, to send and receive ‘electronic mail,
© book hotels, and flights (and pay for them) and to
Dok at the latest stock-market and share indexes.
~Insh @RIC-11s a must for all businesses

>[I0 RIS

e s

- HC | ORDER YOUR ORIC-1: By phone:
Ju 1gour telesales number Ascot (0990) 27641. ._
e ay by cheque, postal order _Z4

By p@st: You can p
= s _= A .-i * AT B
P 2ASE a0 ]

Money back .

if

opynight ORIC PEODUCTS INTERNATIONAL 1982

-



For all home micro-users
who don’t live near one of the
larger city branches of Boots
or W. H. Smith, and who find
difficulty in purchasing the
very latest, best-selling
software — here is the
answer!

Software Express is the
new, mail-order arm of a £12
million group of companies.
| We have just signed an
agreement with
Bug-Byte, Britain’s
most successful software
house, to supply their
exciting products direct to
you, the user. New and
original games for the Z X8I,
Spectrum, BBC Micro,

VIC 20 and Oric 1 can be
delivered to your door

AT SHOP PRICES. That's
right, positively no extra
charges — we even pay the
postage both ways!

All you have to do is
make vour selection from the
items listed on this page,
complete the easy reply
coupon, and send it to our

| FREEPOST address (no
stamp required), enclosing
yvour cheque, postal order, or
eredit card number for the
appropriate amount.
Alternatively, you may place
yvour order on our 24 hour
Ansaphone by phoning in
your Access/Barclaycard
number with your name,
address and details of your
order.

The cassettes of your
choice will be mailed to you
quickly and efficiently. No
cheques will be cashed prior
to despatch of your order,
and if for any reason you are
not satisfied with your
purchase, we will give you a
full refund just as quickly.

It’s so simple! The best
quality software, promptly
‘and conveniently at no extra
‘cost from Software Express.
Try us and see for yourself —
we go out of our way
especially for you.

BESTSELLER |

B i~ DT
Euu i:Y: t..fs".‘az

-’. 1" i .
."‘.- DEeCII

/AD JRS

PRICE 29

FOR THE VIC 20. ..

VIC Chess—£7. VIC Asteroids—£7. VIC Panic—£7.
VIC Cosmiads— £7. Another VIC in the Wall—-£7.

VIC Backgammon - £7. VIC Seramble —£7.
All programs are for the unexpanded VIC 20,
with the exception of Chess (16K) and
Backgammon (min. 3K expansion).

| é

=
=
W g
o=

—
[ = -
{ e ]
[N ]
=
(= =

BEST szum

ZX SPECTRUM

81&[%’1?@%

PRICE £8

OTHERTITLES AVAILABLE FROM SOFTWARE EXPRESS..

FOR THE ZX81 ...

Mazo £10. Dictator — £9. Invaders — £4.
E}{hgizm Assembler) - £5.

ZXDB (Z80 Debugger) - £6.50.

ZXTK (Z80 Toolkit) —£6.

{all programs are for the 16K — ZX81).

Only programs listed on this advertisement are available from Software Express. Forotheritems in the Bug-Byte Catalog

see your nearest dealer,

All dealer enguiries to: Bug-Byte Software, 100 The Albany, Old Hall Street, Liverpool L3 9EP.



THE
SOFTWARE
EXPRESS

;T’Ef“rh’.—_]. :
E"":V.-".IJH'?H £’5
SPECTRES £8
ASPECT £9
THE CASTLE £8
F"I\.".Ai!PJ‘FH"ﬂ £7-50 |
' Xy

WARS £7.50 |
verence | £7.50 i

= |lale “F:1 EASY-REPLY
S | Rad = "Bt COUPON
= 12 = | =
g ™m g “7'-'" (aa B Please mail me the following

L, 7, Software Cassettes.
=2 | o == N 2 l:’l?! p::?;f uwisstf:‘\:’:; and postagel,
A * LA et Y P "OCEARE CNGRO | &
E r E PROGRAM PRICE | ti:j.:':':il'i\
= |/ o=
T et

OHIIN 9
OHIIN 96

: ~ W =
" FOR THE 3210l
~_ BBCMICRO | [3INA
= %

e, 2 XN

b 5 A "\
4,‘*1-5-,-‘ 71

MUSIC
SYNTHESIZER |

Dt |£9.50 |

OTHER ITEMS |

, |

TOTAL
FRICE

I enclose cheque/P.0. for

Or please charge my Credit Card No

FUR THE ﬂl:lu MICHU
OHOIW 288 JHL Hod

=
=
'E
] oo
.."
c?
=
e
=
|

- FOR ME Y !c.h-,._._.gé ﬂ:;i:::ﬁ;;mrd only please.
22K 85C.Y —

24 HOUR

PRICE £950 ANSAPHONE FOR

: ".. |I !l I'. . ‘l e '..-_:F:._.-P' .L-.

oy T )=

s ¥ f - - e

o - "‘f"‘"\. : -

- N4 & L s ":'2_‘
2=l FOR THE 32K}

g ‘;‘-..-,- =3\ BBC MICRO
PRICE £7.50

CREDIT CARD ORDERS:

051-548 2020

Mail to:

 SOFTWARE EXPRESS
FREEPOST

(No Stamp Required)
Gores Road,
PR S : . Kirkby Industrial Estate,
FREEPOST (No Stamp Required). Gores Road, Kirkby industrial Estate, Kirkby, Liverpool L33 TUA. Kirkby, Liverpool
Software Express is a trading name of DAMS Office Equipment Liverpool L33 TUA. ye
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'SHELVE YOUR COMPUTER
STORAGE PROBLEMS . . .

Price: £79.50 inc. VAT + £5 carriage

Flat packed for easy assembly

MICRO-STAK

10ne of the Roy Hopwood group of companies!
10-12 OAK ST, HAZEL GROVE
STOCKPORT, CHESHIRE SK7 4EJ
061-483 8271

Allow 21 days for delivery

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 1o:

AUTCORAM
P.O. B-.ﬁ;‘iﬁ.ﬂ;leddah,

Saudi Arabia, Tel: 6604212,
Telex 402 276 Autoram S..J.

MO b, -
* We are working to develop an ARABIC computer — [P
anyone interested please contact us

e
. R S
B\ 7o s

SR L et Pkl
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The sole SINCLAIR agent for

MICRO-STAK

he unique and sturdy Micro-Stak has been designed by micro users to
house all your equipment ready for use, and also serve you as a work
desk/station for your cumputer actwitias,

Not just a stand or a table, but an elegant piece of furniture, available in top
guality, durable melamine, in oak or elm finish, measuimg only H.B7em =
W.B6cm = D.53cm when closed.

® Handy slide out bottom shelf for sasy removal of VDU /monitor.
® Glide out keyboard shelf.

@ Lift up writing/manual table on door.

® Adjustable height shelf for cassette player, disc drives, etc.

Available by mail-order. Send your order today, or contact us for mare
information. Personal callers welcome.

F_-—_———_-—_-h-——_—————-1

ORDER COUPON I
Please supply one MICRO-STAK in I
my cheque for £84.50 is enclosed/debit my Access/Barclay Credit

card. vl TTTTTT T T T [elshti

NAME
SIGNATURE
ADDRESS

Mini-games:— 4 per tape, simple but
compelling! £5.95
Surprise:— spells, giants, a magic ring,

but this is no relation to the ‘Lord of

the Rings £8.45

Amazing:— series of 5 mazes, written
for children but interesting enough for

everyone £5.95
Stockmarket:— try and make a million
in this realistic game £5.95

For all these please ring:— 085-982-239
anytime between 9a.m. and 9p.m. or
write to:

Bamby Software, Leverburgh,
Isle of Harris. PA83 3TX.




A NEW SERIES FOR
FIRST TIME

“Learning to Use” is a new series
of books which introduces
newcomers to the most widely
used micros in the marketplace.

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

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

All books in the series are £5.95
(incl. postage). Gower

= f 2 4
- YCAB
To be published! Ordef Form to: READ-OUT BOOKS AND SOFTWARE |
P
A » , J 1983 i g :.'::MP :DAD. fAH;JBqRDuTGT. inmrgégysdosggwé I
rf — une our Answering Service. Telephone 10331/
p l Name e i l

! I
Learning to Use the Apple IIIE | Address S b ) |
Computer (April) 2%
Learning to Use the Oric 1 l Make cheques payable I
Computer (April) l to Newtech Publishing Ltd | enclose my cheque for £ _ l
Learning to Use the Commodore Please debit my Access [ ] Signed ____ o
64 Cnmputer (May) : I number T ] 1T G T G [ s |
Learning to Use the Tl 99/4a | [NOW AVAILABLE . :
Computer (May) Please sendme.......copy/ies [ _|LeamingtoUsethePET Computer ] Learning to Use the VIC-20 Computer
Learning to Use the Lynx | [aVatE5.95each | Leaming to Use the BBC Microcomputer [ | Learning to Use the ZX81 Computer | |
Computer (June) | | Rioiees fordeitery [JLeamingtoUsetheZXSpectrum ("] Leaming to Use the Dragon 2 :

To be published —

I Fll:r;:'.&ﬂll:::r::\.ur :’-:I" me, and sand o me on publication My COpY ies of I
SR A Sy all st £5.95 each Laaming to Lise the Apple A / HE Learning to Lise the TI93/da
READ_OUT I lincl. post & packing) Learning to Use the Ui 1 Leaming to Lise the Lynx I

Laamung to Use the Commeodore & -
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48K ZX Spectrum

COMPILER

£14.95

Vo

Bragons Lair and Joust

Dragons Lair | L i e cosmIcC swARM

. MILLIPEDE
Foust o )

EACH GAME JUST

£5.95
FIREBIRDOS

MONSTERS IN HELL

SOFTEK SOFTWARE, 329 CROXTED RD., LONDON SE24

WANTED, GOODM/C PROGRAMMERS FOR SPECTRUM, BBC, DRAGON, VIC. ETC GENEROUS DEALER DISCOUNTS

180 YOUR COMPUTER. APRIL 1983




TH

Midiand
(Omputer g

BIRMINGHAM
[ ——

28-30 APRIL
Pa ' ' Home computing 1983 ;;"i'rfuf;‘:” : gﬁfn” = ?ﬁﬁ:
- Small business systems

s RO :
_ Presented hy COMPUTER ﬂﬁﬁg

This event is the first of its kind in the Midlands, and gives you
the opportunity to see and compare the enormous range of
personal and home computers, small business systems,
microcomputers, software packages, cassettes and scores of the
very latest computer games — try them for yourself — decide how
much, or how little it takes to build up your own personal
computer system.

HOWTO GET THERE

BY RAIL Concessionary rail fares are available direct to New Street Station
Further details are available from, British Rail Travel Centre, New Street Station,
Birmingham B2 20A Tel: 021 643 2711
BY BUS every few minutes from New Street. Corporation Street, Colmore Row
and Bull Ring.

BY CAR Bingley Hall is situated close to the city centre and is within easy access
to the M1, M5 and Mé&. Bingley Hall will be road signed by the AA
Admission prices — Adults £2.00 Children under 16 and O.APs £1.00. Party Booking
For groups of over 20 people — adults £1.50 children 75p. [plus a free ticket per 20 sold
for the organiser or teacher].

i ® 2 " R B % B R B B O B B B B BN BB E®FR B BB W ]
Pleasesend .....adult..... child tickets Enclosed remittance £ . .......

Tel: 01-643 8040

-Hiﬁ.l‘:!‘.!!g; :"__:E"l'q. =

I : Send to Midland
R e A Computer Fair Ticket ' .
i | Office, I.RC, Exhibitions, :
| | Hifl - Surrey House, ; O
i Throwley \Way,
' -y Sutton, Surrey . :

=
i
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RETAILERS!
| PERSONAL COMPUTER SERVI
THE BIGGEST COMPUTER
SOFTWARE WHOLESALER
IN GT. BRITAIN

WE OFFER VERY GENEROUS
DISCOUNTS ON SOFTWARE
INCLUDING THE FOLLOWING

BUG BYTE
@

SALAM.ANDEH

TITAN
]

MIKRO-GEN
®
MICRO DEAL
-1

MELBOURNE
HOUSE
@

J K GREYE
®

KANSAS
[
ALGRAY
]

HEWSON
]

DK TRONICS
@

RABBIT

SUPPLIERS: —

PRUGHAEH POWER Save time and frustration. Get all your software

needs from one company.

We have salesmen covering Scotland and the
North of England who have what you need
onboard their vehicles.

Until we have a sales team in other areas we can
supply direct to you.

Ring now on: — 0254 776677 or wirte to: —

BRIAN GREENWOOD
WHOLESALE DEPT.
PERSONAL COMPUTER SERVICES
39 RAILWAY ROAD, DARWEN,
LANCS. BB3 2RJ
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MR MICRO

ARTIC
]

LLAMASOFT
°
ROMIK
]
MARCOS

DIGITAL
FANTASIA
®

J K GREYE

ENTERPRISES

1JK
°

IMAGINE
®

AGF
e

QUICKSILVA
e

CES|

CALPAL H
ez




i J ' rraltipls bolts, stc. This exciting
.’d ’ PEOGTA is wWristen i ' and
employs hi-res graphies and

! Py double size screen techniques for
rmaximm effect

| mk s 1 s,
==Sess,

TEF SEFTIIT=E:
iAo § F 5.

porwrered aled down the mogged
space canyon, but bé warned - the
further you travel, the harder n gets!
With over 50 gkill levels

WBDERE

Ho machine =

complete withouw this, the original

” | coamuc shootout. In machine code
t‘l d writh thees mvader types (plus
1

mothaer ahip), bomss bases, hi-res,
double Sma sCTewn, Hic

Ve e °
All the programs ane available on cassetto for tho
unexpanded Commodore VIC-20 a2 only £4.00 sach (post
frea), and rmalke full vee of the VICs colour, sound and
joystick facilities.

ZXB1 SOFTWARE

SPACE FIGHTER, ASTRO 5LED.
Fﬂmrmhdwsofraﬂm'ﬁqmm

machine code performance for the 16K ZX81. Om
cassefte st E150

and uses hi res. Cuide your
Hghter theough tght loops and o
turna to cerntre the alusive abien .

crafl in your sights
With 10 skill howvids. E

2 Ploase state £XB] or VIC-20 and mention this magazine
whaen ardenng.

W ORIC-1 SOFTWARE
[ Avallable sow - st SAE for full datails
|

o | MMl Ih 19 re |
FRJRBRIBII LR
SOFTWARE
FREEPOST, SWANSEA, SA3 472

NO POSTAGE REQUIRED
Excellent dealer discounts available.

~ swimming, riding, fencing,
canoeing, golf, shooting. judo,
. archery, gymnastics, fishing sailing
Since you appmcmie the impact  wind swﬁ.ng. the creative aris-etc. All
computers are makingontomormow’s  under the supervision of university-
world, you'll apprediate the key role  qualified directors. instructors and
Camp Beaurnont can play in your monitors. And uniquely-equipped
future. public school or country mansion
Because Camp Beaumonts locations in the Lake District, Devon,
computer boffins vsing structured  Dorset and around London and
courses (basic, advanced and inten- Manchester Camp Beaumont also
sive) teach you the secret language run day camps for younger children
that'll give you a head start in (5-15 years) offering over thirty play-,
tomaorrow’s high-tech world. as-you-leam activities inclsding
But without tears. Because at computers, robotics, and psycho-
Camp Beaumont (for 9-17 yearolds) bionics. Write for comprehensive
there are over thity physically brochure to Camp Beaumont,
stimulating activities also Dept. YC-1, Beaumont House,
available to help you escape 73 Upper Richmond Road,

from computer fafigue. London 5WI15 252
EAUMBN Tel: 01-870 9866.

Brhgs out the computer in you

EDUCATIONAL
SOFTWARE

EXCLUSIVE TO GREENWELD

A range of programmes wiitten by teachors and curmently in use i a8 middle schogl
[} 131.'r5] All cassattes include comprehensve documentation and toachers nates
Exercises are user-friendly, vary robust with all inputs ehecked, and include machine
code routines

12 tithes are avaitable for these computers:

ZXBY 8K ZX SPECTRUM (16X): BAC "A’ o1 "B°. All tapes for any maching are 4 .95
each inclushe. Ser of 12 £45.00

1. MASTERMIND. Try 10 find 8 3 to 7 digit nurnber the computer has selected In less
than 10 sttemps.
2. BAR CHARTS. Enter information an X & y axis, and seo a bar graph drarwn of your

results.

3. OXD ANAGRAMS. Noughts and crosses game that requires the pupd to solve an
ansgram to gain a "0 or ‘X

4. HANGMAMN. Tradisonsl game with 10 categores and 10 words in each category
Ditferent words/ categorses can aasily be entened.

B, SPELL INVADERS. Shoot at the comect latter in the alphabel o spell the word
shown on the screen for a few seconds. lose an Tnvader” each time 8 wrong lottor &
salected!

6. REACTION TEST. To promate kiyboand famisnty gee practice m reeding decimal
namhees

I. DEPTH CHARGE. Practce in the use of ordered triple (X, ¥, £) coordinates in 3 D
Also covers the poinis of the compass.

A ZIGOL. peactice in the use of ordered pair (X.Y)] coordinates in 20D |
@ GUILLOTINE. French version of hangman, but your head drops info a basket o you |
fail to find the word|

10. OXO ADDITION & SUBTRACTION Noughts and crosses game where the pupil
sodves an addmion o subtraction sum 1o -ﬂam a X or 'O¥

1. OXO MULTIPLICATION & DIVISION. As above but using brmes and divade

12. BEETLE ADD. To get the various parts of the beetle, simpie addtion sums must be
sohved

Large range of games, wtility and educational programs at our shop in Southampion,
and also in Salisbury 81 Bectronics World, Dews Rd, Salsbury

A St % avadlable for each make of computer, which contams detads of software snd
bapoks

BLANK TAPES

High quality C15 tapes in lbcary cose 50p. 10+ AS5P sach

We stock a large mange of electronic components; our B0 page Ad size catalogue
contains discount vouchers and costs Top. [Sont free 10 schoods, colleges etc] Discount
up to 50% avadable to bulk buyers

TRADE ENQUIRES welcoma lor either software or components

TERMS: Cash with Orcer please. Most goods sent by returm of poat, Officlal Orders from
Schools stc welcome — minimum invoice value £10.00.

GREENWELD

443P Millbrook Road Southampton SO1 OHX
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CAMBRIDGE LEARNING

1
|
|
|
|
i
|
|
|
[
[
[
|
|
|
I

SELF-INSTRUCTION COURSES

GSC
SUPERKIT

——

GSC
SUPERKIT

£1990

[ —— = ———

Learn the wonders of
Solf Insiraction digital electronics!
Dugital Electross Kit
This practical kit for
:""-':l - beginners comes complete
with an instruction
manual, components, and

EXPIW breadboard to teach wyou all the basics of

digital electronics. The course needs no soldering
iron; the only extra you need to buy is a 43V
battery.

Using the same board you can construct literally
millions of different circuits.

The course teaches boolean logic, gating, R-5 and
J-K Mipfiops, shift registers, ripple counters, and

half-adders.
It is supported by our theory courses

DIGITAL COMPUTER LOGIC
& ELECTRONICS £6.00

which covers: basic computer logic; logical circuit
elements: the design of circuils to carry oul
logical funetions: flipflops and registers; and

DIGITAL COMPUTER
DESIGN £8.50

Our latest, most up-to-date course on the design of
digital computers, both from their individual legic
elements and from integrated circuits. You are
first shown the way in which simple logic circuits
operate and then, through a series of exercises,
arrive at a design for a working machine.

SPECIAL OFFER?

December will be
extra charge.
GUARANTEE Mo

All orders received before
sent by 1st

25th
Class post at no

risk to you. Il you are not completely
salisfied, your money will be reflunded upon return of
the item 1n good condition within 268 days of receipt.
CAMBRIDGE LEARNING LIMITED, uNIT 82 RIVERMILL SITE,
FREEFOST, ST IVES, CAMBS, PEL7 4BR, ENGLAND.
TELEPHONE: ST IVES (04BO) 67446 VAT No 313026022
All prices include worldwide postage (airmail is extra -
please ask for prepayment invoicel. Giro Afc Neo 2789159.

FPlease allow 28 days for delivery in 0K, -

. |
csss<SUPERKITIS) @ £19.90 '>€'

...... DIGITAL COMPUTER DESIGH(S) @ £8.50
cess--DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00

I enclose a
oy E.ovis

*cheyue/PL) payable to Cambridge Learning Lid
i*delete where applicable)

Please ¢ h.t:rgr my:

*Access / American Express S Barclaycard S Diners Club
Furccard / Visa / Mastercharge / Trustcard

F-iur:.- DRI s snsnrsnnss GIELE RPN s v n e b e e
B I I - o e e L Pty o e
Teleplhione orders [rom Ccard holders acoepiecd on OLB) BT7Lih

Uverzras cusliomers [im luding Eure) should send a bank drall

B nrrl\uu drawn on & London bank, aor guole credit card

TP ] Py

P T e Ea A A PrE  r e T T r T e

Address..... P i
...................... St

Lambiruilge Learming Limited, UNIT 82 Kiversall Site, FREEPIRT,

St Iwes, Huntingdon, Lembs, PEIT LHE, England, [(Hegistered

in kngland Mo 1328762, YC3
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DRAGON SOFTWARE

from J. Morrison (Micros)

EDITOR/ASSEMBLER + MONITOR

Assembler functions include ORG, FCB, FOB, FCC. EQU, RMB and hex of Decimal
addition/subtraction, The ASSEMBLER i of the Two pass Globsl nype. Moniior
contains useful routnes Eruh':ng the user to write and mun machine code DI OQrams
Supphed on cassette - user manual [27.65

D.G.TA

f'.,nn:;lr.t {ive spper  Eamet OTHELLD, BREAEOQUT, ..‘.'I.'["-'LR], .'liUﬂNl.ﬂNI‘-‘ER and
RAFFLES

Fascinaning entermunmen: for all the family. Only £5.75

D.G.T.A M/code

PTERODACTYL. Destroy all the Eggs belore they hatch, Beat oft the attacking
PTERODACTYLS

TORPEDO RUN. Similar 1o the ARCADE version. 1D pempactive. Ships Turther sway
give highor polnts

HORNETS. Very fast game. Kill the HORMNETS as they emerge, but bewars when angy
thay swwop down firing ‘stings’. All thres games only £6.95

DISASSEMBLER

The daal 1ool to have around. Disassembila the BASIC 1o see how it works. Make use of
subroutines, atc

Supplied on cossetta £11.85

D.G.T.2

M/ Codo games. SNAKES, Kil them before thay kill you, Up to 12 giant snakes a1 one
i

LAMNDER. Land your craft on the Lunar surface

INVADERS. 35 invaders, mother ship, 3 defenders, 9 akill levels. All thres gamas in Hi
RES + sound [6.95

CHESS M/Code
B Selectable levels of play.
Hi-Resoluton desplay of board and peces. Cursor control ‘move’ sslection.
spacific piecas may be set up o solve chess problems
Suppled on casselte + instructiond. £7.95
NO JOYSTICKS NEEDED

Al orders inclusive, Return of post service, Chegue /PO 1o:

J. MORRISON (MICROS)
2GLENSDALE ST. LEEDS LS9 9JJ.

CALLERS WELCOME PLEASE RING (0532) 480887

ridge
é’a\s-:- t,w;é\_

Buy from us with confidence
Full monay-back guarantea on all our products

“Thank yvou once again for your prompl Sensce, YOurs
must be the most user-friendly company in the business!™
G.5. Yorks

“I must congratulate you not only on the guality of your
goods bur also on your exceffent service.” G.W. Solthull

Quality software
ZX 81 Spectrum BBC Vic-20

L 1A BUPLR INVADERS {495
Cir-ggruwn inbgeos tables, akrated inatrottmi. Oerme m mechie oode ETT T
- o ol 1he vl e desarvedly popuias” (Pop . Comp. Weslly] “rost geme

5 Colon

ZEE (1K) LYNCHMOR [4 5
Eniiwg word gaers . 248 players. Encelent foe ihae lamiy. Great hun, sdacibond’ 16d!
Ararrartapn 0 -BONST B0

Spacivusm | TR LYNCHMOR (650
As for DAY bt weif sdced ssditement of dolour, soutd ared be bl aremaen

VIC-20 (vranpandsd ! INVADERS = .s w3
Algctiry oorly [ofemp Sl ooy afaety - -

BEC "B BRIDGEMAN (el -

APPLICATIONS SOFTWARE .. ...
ERY (1K) GRAPHICS STARTER PACK : 480
Fouwr 1K Ceaphics ams o cassette with 12 po eaplenatony manusl

IXE (1AK) MULTIGHAPHICE . (LR ]
A yip-limnddly pichige of prodedides grong viw Tl contiol of the INR1 graplucs
PPt 1D LGRSO O P BhedT B | SR B etDi] BRI,
1 piren of et Gncleling Jowsd cavel Bnlmanon, poanes output, SAVE daplevi sse
B an s o 10 sdvarias 8 poent o’ aake. X0 po Maenos!
Spsctrum (MK SPICTROGRAPHICE
ot waperh e Temrdty graphecs progeem

Send s 4.0, o Orlad
ta gy mrad lo-ri feartc Mnan, it

baxt, il wis
LXK STATISETICS (£ X ]
M, 30, wirucads Sormelhistn,. regemansn fand F beits. 3 oo Miusl Sobedes Btegi,
bl dadd oic
Spactruim (MEX] STATISTICS |pade roiudlid MaF A5 S50

Masn, 50 wrlnse, cormelalon. Fepelsan. | eaE HEe graphec dapievi. date

= e L
EPHEMERIS ZaE1 (1820) (90  Spacteum [T8K, 48 750
Intarenbed i hasvanly Bodie ! Ingut date, trme s your position Epharning computes

ttyde armmuth phae e e Tar sy, moon sed planshs
£28.50

16K RAM Dﬂ:ﬂk Mamotech Mamopak 16

Seed pa v Vo geiady oF owr frodedis
AF-moioired Sndwi  Ersl Clads refureof posd imad = O 0
Furgpwan contoumws 00 0 por tem, o Woddiegs Fds B!
Avadabde Sy Mmld oroer o FroeT Isting CoMENART SIOARL THISE BOgUTE esOme

Dept. YC, 36 Fernwood, Marple Bridge,
STOCKPORT. Cheshire SKE EBE, ENGLAND.

%




SOFSYS
The first true system for the ZX Spectrum

Sofsys is the only true software system for the ZX Spectrum. At the heart of it is ‘Master
Key’ which offers User Definable Keys, and it includes our highly successful BASIC
Compiler (Sofcom), Sofmon (our Disassembler), Sofsem (our Assembler), Sofkits 1 and

2 (our toolkit and graphics packages).

MASTER KEY

This superb program is the heart of Sofsys, and
may of course be used independently of it too. It
offers up to 7 user definable keys which are
accessed by allowing the SPACE key to act as an
additional shift key. Up to 100 bytes of BASIC can
be put on each key, and 5 of them come pre-
defined so that instant access to one of our utilities
is possible, or instant compilation of a program.
Master Key also includes Softime, a new version of
our popular realtime digital clock program. This
runs independently of your program and can be
used to time events, has a stop watch mode, alarm
facility and which can be set for 12 or 24 hour
modes. Master Key comes with 4 versions on a
cassette, three 48K versions set in different memory
locations (depending what else vou have of our
system in memory) and a 16K version. Master Key
even offers ON ERROR and ON BREAK
definition too! A fabulous program for only £7.99,

SOEKIT 1

Our ‘programmers dream’ toolkit, dubbed so by us
for the immense saving it can allow when
developing programs. It has all the features you
could ever wish for in a toolkit: a complete
RENUMBER (GOTO, GOSUB, RESTORE,
LINE), DELETE lines or blocks of program,
SEARCH for any character/number/keyword,
REPLACE anything with anything else of the same
number of bytes, UPPER/LOWER CASE
conversion (either way), FREE MEMORY
displayed, PROGRAM LENGTH, VARIABLE
SPACE used, DISPLAY VARIABLES (which used
and what present values), ERASE all REM
statements, and the first ever implementation of
TRACE on a ZX Computer. This displays the
present line number/statement being exectued in
the top right-hand corner of the screen. A truely
unbeatable toolkit at £7.99 and incredibly user
friendly. All commands accessed by a single letter
after a REM and Master Key save you typing in
the REM each time!

SOFMON

Sofmon has around 25 features and functions
which make it the most complete monitor/
disassembler on the market. It can convert HEX to
DEC and vice versa, search for a series of bytes,
fill and area of RAM with a given value of HEX,
display the registers, do ASCII or HEX dumps of
memory, execute a routine; gives the choice of
using a printer, allows up to 9 (ves 9) breakpoints
which you can continue from, set/reset
individually, etc. Of course Sofmon disassembles
too, and does this better than any other on the
market. If a disassembly is nonsensical it will tell
you 50, it will handle every known Z80 op code.

Finally, you can modify RAM in either HEX or
ASCII (and switch back and forth). Uniquely,
Sofmon actually disassembles the HEX as it is
entered! Superb value at only £7.99 and of course
you can enter Sofmon at a single key press with
Master Key. Fully compatible with our Sofsem
assembler.

SOFSEM

A truely amazing assembler which is totally
machine code; enter op codes in line numbers,
renumber them if necessary, edit lines, use pre-
defined labels or create your own, have a second
stack (a unique feature) and Sofsem has a 42
column display to allow full lines of information
and labels. Option to insert an end-of-line
character for printers, option to switch to a 32
column display. Once again, unbeatable at £8.99,
and of course can be entered at a single key-press
with Master Key. Designed to be compatible with
Sofmon for a complete machine-code programming
package.

SOFCOM

Our BASIC Compiler for the 48K Spectrum which
has now been brought by many thousands of
happy Spectrum users as well as government
establishments here and abroad and many
Universities, Polytechnics, etc. This program
almost instantly converts almost any Spectrum
BASIC program into a machine code version. The
enhancement package will be available very soon to
offer full floating-point handling, strings/arrays
and allow the compilation of very large programs.
You can expect an increase of typically 10 times in
speed over BASIC, but up to 500 times faster is
possible in some cases. This is still the only
Compiler worth considering for the Spectrum and
comes with entensive manual by Tim Langdell and
in a book-size box. Excellent value at £14.95,
Compile a program at a single key-press with
Master Key!

SOFKIT 2

The total graphics enhancement package for the
Spectrum. All the features you could wish for in
such a package, such as scrolling in any direction
by pixel or bytes, create windows to scroll
independently, flash the screen, invert it, magnify
letters/phrases/characters, create sound effects,
store extra screens in memory, load screens and
parts of screens super fast to create cartoon effects,
and more. Undoubtably the best graphics kit on
the market at only £7.99 (16K and 48K versions on
tape). Includes the first ever PAINT facility for the
Spectrum!

SOFTEK SOFTWARE
329 Croxted Road, London SE24
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At Men

werealise the poter

MEMOPAK 16K For those just seting

out on the road 1o real computing, thus pack
transforms the ZX81 from a tov to 2 powerful
computer. Data storage, extended pn'-gﬁnmung
and complex displays become feasble.

For even greater capacity, memory packs can
be added together (164 16K or 16+ 32K).

The MEMOPAK 32K and the MEMOPAK
64K offer large memories at economical prices.

[MeK: £29.90]
32K: £49.95
64K: £79.00

inclusive of VAT

It all adds up to an efficient,
modular computer system

The Memotech approach to microcomputing is to take
the well-proven and popular ZX81 as the heart of a modular
system. This small computer houses the powerful Z80A
processing unit and acts as the central processor module
through which the Memopaks operate.

Memotech has a reputation for professional quality,
producing units which are designed to fit perfectly, to look
well-balanced, and to work efficiently and reliably.

The modular approach gives ZX81 owners the freedom to
design the system they really need. Furthermore, the
intercompatibility of the modules ensures that later additions
will click straight in, to give you a system that grows with your
ambitions and abilities.

To ensure that your expectations are realised, care is taken
at every stage to design features into the system to anticipate
yvour needs. For example:

1) Memories are cumulative e.g. 16K and 32K can be added

How 1t all fits together e iR T

MEMOPAK Centronics I/F
The BASIC commands LPRINT, LLIST and
COPY are used 1o print on any CENTRONICS
tvpe prnter. All ASCII characters are generated
and translation takes place automatically within
the pack. Reverse capitals give lower case
Addivional facilities allow high resolution printing.
£39.90

INEVAT

to the Memopak 16K or even to the Sinclair 16K RAM padl
2) The HRG firmware allows commonly used constructions
(such as scrolling, shading and labelling graphs), to be called
by a few simple commands. 3) The Centronics I'F converts
ZX81 character codes into ASCII and extends the print line]
the width of the printer, still using the LLIST, LPRINT ani
COPY commands.

As one example, a system with 16K of memory and
Memocale is all that is required to perform the same
sophisticated numerical projections as a computer at 10 time
the price. The problem may be as complicated as a cash ﬂnj

or production schedule, or as simple as household accounts
pocket money budgeting. If your bank manager wants to seg
cash flow, then a single print instruction to the Centronics [
will give a printout which is more than acceptable. _
The example system which is shown, on the other hand
would satisfy the needs of someone who wanted to enter datd

| | 1 | LL LY 5 Ll T 1] ¥
222 ! TTrwemopat 1 H Sinclalr 16 - HHHEHH R
“'- | 16H or 32Hor 64K 11 Memopalsl 4 EmE Memopals = —
] T TR =
] _;__,_! e Ll ' =
[T———"" mm HEE = e 1 proee— 2581 E'
r
E W _ . -
o S e ee——— e e I = - S [ SN
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alof your ZX81...

MEMOCALC The screen display behaves
a4 'window' on a large sheet of paper on
which a table of numbers is lad out. The
maximum size of the 1able is determined by the
memory capacity, and with a MEMOPAK 64K
a table of up 10 7000 numbers with up to 250
rows or 99 columns can be specified. Each
location in the 1able can be either 3 number
which is keved in or 2 formula which generates
a mumber

£29.90 inc VAT

L

=T
MEMOPAK HRG Trus pack breaks
down the constrainis imposed by operating a1
the ZX81 character level and allows high
definition displays 1obe generated. All 248 x 192
individual pixels can be controlled using simple
commands, and the buill in software enables
the user 10 work interactively at the dot, line,
character, block and page levels. Scrolling,
{lashing and animation are all here.
£39.90 incVAT

L T & T 'F 4

MEMOTECH KEYBOARD
The Memotech plug-in Keyboard plus buffer
pack: takes the effort out of data entry for ZX$1
users. The Keybodrd has a light professional
touch and 15 housed in an elegant dluminivm
case, The simple plug-in system means that you
are not obliged to open up vour ZX81, usea
soldering iron o invalidate vour 7X81
Warraniy.

£49.95inc VAT

KEYBOARD BUFFER PAK
The Buffer Pak performs a “housckeeping”

function for the Keyboard, interfacing directly
with the port at the back of your ZXE1.

via a light-touch keyboard, construct and label graphs, and
then copy the screen to an 80-column printer. Only 16K of
memory is shown here but with additional memory, more than
one video page can be stored. Up to 7 pages can be displayed
in rapid succession to give animated displays.

Looking forward, Memotech will continue to back the
£X81 through 1983 with fast storage devices, pressure sensitive
electronic drawing boards and more software packs including a
Wordprocessor, an RS232 Interface and a Z80 Assembler.

To: Memotech Limited, Witney, Oxon, OX8 6BX
Tel: Witney 2977, Telex 83372 Memtec G
Please send me the following Memolech products:

Please add £2.00
per itemn to cover
post and packing

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

I |

Signature

Name and Address

MEMOTECH products are available from major
branches of W.H. SMITH'S & JOHN MENZIES
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COMERUII

Just getting started in computing? 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

address shown on the coupon.

January 1982

Reviews: BBC micro; Wordprocessmng on Atom; Morphy v
Champion (chess computers). Game — Treasure House.
Education — ZX81 programs for school use. Vic-20 Software
Z¥81 Graphics. A-D conversion. Interview — Kenneth Baker

May 1982

Survey: ZX Software, How fo 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 Utilities. ZXE81
machineé code momitor. How to build a portable computer
Interview — Ron Bissell

July 1982
Survey: Atom Software. Spectrum Graphics. £X-81 Colour Board
Games — Dog Race, Genit Guessing Game: Simon Challenge
BBC Sound. ZX-81 Dis-assembler. 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. 2X-81
machine code (Part 1). Atom file handling. Ecological modelling
BBC techniques. Interview — Tony Baden

September 1982

Review: NewBrain. Specirum Software. Sound on ZX-81. Games
— Vic Dambuster; B-52 Bomb Run. Vic-20 Assembier. Spectrum
Disassembler. 7X-B1 Indexer. ZX.81 machine code (Part 2)
Midwich MC control computer. Interview — Hermann Hauser.

October 1982

Reviews: Sanyo PHC range; MPF-11; Commodore 64; Colour
Genie. Survey: BBC Software. Atom Forth. Pascal for Basic users.
ZX word processing. Games — ZX-81 Pinball; Vic Catacombs
Atom text. BBC control Key, Spectrum Assembler. ZX-81 machine
code (Part 3), Interview — Douglas Adams.

November 1982

Reviews: Jupiter Ace, Low cost Printers., Survey: ZXB1 Software.

Atom, BEC & Spectrum Sound. 3D Graphics for Dragon, BBC &

gptglr_um. Vic Might Racer. Dragon Artist. Interview — Clive
iTHCiair,

December 1982

programming.

To obtain any of these back issues please complete and return the Reviews: Sord MS & MPFL. Vic Software. Games Special:
3 . Pri r includin ost and packing are: Spectrum Flight Simulator, Atari Chicken, Sharp Coup o Etat,
coupon printed below. Prices per copy including p P g ZX81 Probe, Vic Breakout, BBC Maze Muncher, Atom Quest

United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail)  S,rvey: Vie Software, ZX81 Chess BBC Music. ZX81 Forth,
Atom Accounts.
-éx__‘-_—__________-__-_—___-__-

: : To: Genaral Sales Dapt.. Room 108, Business Press International
Issue (month) Year Quantity required 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.

MName
Address
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SPECTRUM AND Z2X81 HARDWARE

PANDA

The famous Panda Expandable
Ram Pack Massive 16K add-on
memory which can easily be
expanded to 32K with an
optional plug-in module
Stippiied In Tugged no-wopple
desian m:;c_;ed injection
moulded case, contoured to fit
the ZX81 ¢ ruu’}h E{:mpauble
with other add-ons (printer etc)
LED on/off indicator. No additional
power needed just plug in an go
Briish designed and made from top

throughout L_‘m-;:r eed 2rente ONLY £24-50
EXPANSION MODULE

The 16K Panda’ 15 easily expanded
from 16K 1o 32K by adding this
expansion modile as and when
you need it

ONLY £20-00
GIANT PANDA

Giant Panda the two together. Buy the Panda and the
Expansion Modiile at the same time for a gigantic 32K bytes

Complet ONLY £40-00

Complele al a special price of
PROFESSIONAL CASED
KEYBOARD TYPE FD42

FOR ZX81 OR SPECTRUM
This famous, best selling product immediately converts your ZX
Computer into a sturdy, attractive and professional unt, with full
size typewriter keyboard. A tough plastic case enclosesthe
keyboard, PCB and power supply. It has 42 keys including all the
ZX81/Spectrum graphic characters pninted on them. The full
travel key switches have gold plated contacts and guaranteed

hfe of 10° operations, It'sso easy to install! You simply unscrew
the ZX PCB from itscase, screw 1t to the FD case, and plug

in the keyboard. No scldenngor ONIIY £29.00

technical knowledge required

TYPE FDS FOR ZX81 OR SPECTRUM

Our new advanced keyboard has the same, fine specifications
as the FD42 systemn, but with a new re-designed case

space bar and double-sized shift and enter keys. A must

for the discerning ZX81 or ONLY £39-95

Spectrum user

ZX KLIK -
KEYBOBRD

If, ke many ZXB1
UsSers, you are
fed up with

the dead feel

of the touch sensitive
keypad then consider the well
tried Klik-Keyboard. Thisisa
simply fitted genmune push button keyboard which has been
designed as an exact replacement for, and 1s no larger than,
the existing keypad ®m Fitsontothe ZX81. ® Full 40 keys
plus ane spare for any purpose. B No soldenng - just plug in
B No [Iaﬂmq wires CE-;};—_H permanent two "‘OIL'JL'L'.’ _IPL'_IQI‘JJS
B Positive feel and sound as data 1s entered. ® Speeds up
programming CHGTIHGE]Y and reduces errors. W Fitting
service offered £2-:00 extra

(remember to send your ZXE1)

THE SOUND EXPANDER

A superb economical addition to your ZX Spectrum, Clear,
dynamic sound effects will really enhance your emjoyment of
the new exciting programs available for the Spectrum. Our
new sound amplifier comes complete with leads, volume
control and built-in loudspeaker. Simply plug into the mic

mput, 1t fits neatly on to the back of ONLY £I'50

the Spectrum.

STOP PRESS

16K Spectrum owners — upgrade to 48K with a Spectrum

Upgrade Pack complete with full ONIIY £3 5.00

mstructions. No soldernng

COMING SOON!

Our range of products 15 constantly under development and
review. We have selected products from leading
me*‘.:‘a{:'urers n the UK and believe these represent the best
value and quality combination on the market today

PRODUCTS ARE STOCKED AND USUALLY
DESPATCHED WITHIN 10 DAYS.

R T T |

h o order the following
Quantity ih:r'n ;

Panda iu 59‘-1 501 Inc
E:u ::"].—:Uh Module & Lf-: 00 nc

=E=F e R —_— =

— Giant Panda @ £4000 inc

D 42 Keyboard ZX/Spectrum® @ £2300 inc
l"J“ Kevbcard ZX/Spectrum® (@ £3585 nc.
ZX Klik-Keyboard (@ £26 50 inc.
Sound E wpander (@ £7 50 inc
“ﬁp;e_;tllum Upgr;ua Pack @ £35001nc
— TOFAL, =
All pnices include VAT and post :
full year guarantee. Che B
payabie 1o. AFDEC Elect

MName

Address

."'.:n:;uﬂ!

l| ackaging. All ntems include a
| Orders etc. should be r“’ de

Chverseas customers add £4 post and packing YC4

L———————“-_—

L_______————_

AFDE

ELECTRONICS LTD
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ATTENTION DRAGON AND
SPECTRUM DWNERS

BMASH

DRAGON X2 ¥ o0 M

A super “heeak-out”™ fype game in hagh

resciution graphics. Foatures Inchide &

demaritratian mode snd walls of scmasng
frgen & mengle wal up 10 8 full thres

waly, Continuous daplay of scor, best
moorm and Galls remairdng

FRUITA

DRAGON 32 AND

SPICTRUM 48K [B.560M11,00
A deluss fruit maches fesaturmg: - 4
drurma, Spin, Aespin, MHold, Gambla,

Coldect, Mudge, Bounce, Bind, Cancel and
detkpot. Mew degna manulsctumed faf asoh

1
t‘l‘l\:‘mﬁ ™
DRAGON X2 U800 30 00
SPECTRUM 48K 0 08 B0
A reactive with machine code for

arits rip. Enct the sl from ther solf-re
genarabing arnd delended basa, Fealiones
lnsers, phasor ancd Bombe. & sl levak
Spiﬂll offer -
DRAGOMN 32 — o threws for  £18.00/$30.00
SPECTRLUM 48K ~ bath for £10 500418 50
All prices inclushve, mad order only. cheques
o postal orders to: -
WITARD SOFTWARE, P'.0. Box 73,
DUNFERMLIME, Fife, KY11 BRW
Send 5.AE. Iwmlmwuuw-

Aleyultips arud/or  cormmansion  paed
supasrior guality DRAGON & SP[CTRUM
soltaars

142

BBAC Micro A/B Users, Operate your own
Temtext compatible information service of up
1o 9/25 on-line pages with real-time date and
clock. Ideal for shops, offices, public
institutions, educatonal sstablishments otc
The Viewles! package comprises Two inber
active programs for page creation and display,
comprohensive user guide and demonstration
pages. Choques/POs for E3.956 or SAE lor
details to IT Services, 27 Waterlord Park,
Radsiock, Avon, BAI 3TS.

45/3

Spectrum Tape Hesdss Resder (16/48K)
reads tha information hadden in the haader, eg
code block sddresses, langths, start lines. atc

Cassatie £295 - B5p pBp. W. Bums, 36
Luccombe Road, Upper Shirley, South-
BMPLOn. 2373

ZX81 16K

FANTASTIC VOYAGE: Real time simu
lation by a lecturer in Anatomy, Scarch
tha blood vessels & destroy the clol —
then got out again — safelyll £5.95.

STARTREK: Good presentation

Galactic Map, L-R Scan, 5-R Scan, Fiue
Phasers, Fire Photon Torpedoss, Boost
Shielchi. A roally good version £5.95.

UK101 (8K, 16 x 48)

FANTASTIC WVOYAGE. LUNAR
LANDER, 3D MAZE, X-WING FIGHTER,
STARTREK, £5.00 Each

Ploase state monitor [now WEMONI.

CRIC-1 OWMNERS Tangerine created Oric-1
now TUG croates the rest. An independent
L manrs -Group with & solid rup-ut.u:mn for
progressive system support. Monthly
Nawsletiers, Software, Hardware, Reviews,
Adhvice, and lote more. We have a proven
record of parformance on our syitem. Jaoin
TUG. You'll like us, we dol Send £1.00 +
5.AE. (Ad) for sample newsletter and details
Tangerine Users Group, 1 Mariborough Drive,
Waorle, Avon, BS22 0DO

68/3
Vic 20 ewnaers, Exciting educational progiams
Sultable for children aged 6-12 yoars. £5.00
plus 50p PEIP. Send for detsils E.C.P. 98 High
Street, hall Weston, 51. Neols, Cambs i

¥

E PROM SERVICES

Parmanant software for ZX microas

ZXE1
BK EPROM board + EPROM Tor2 (20

EPROM 1 40 toolkit routings £10
EPROM 2 rapld SAVE/LOAD €10
*EPROM 4 20 routine M/C monitar  £10
EPROM & 280 dsassembber L0

Expansion Board — 3 slot £15

Graphics Board — inc. 4K EPROM  £24.50
SPECTRUM

EPROM BOARD £19
16K RAMPACK adapior [6.50
32 lina 170 board (also fits ZXET) 16
ngu connector 23 of 28 way 2. 60
Edge cord 23 or 28 way Thp
*Tapa vierglon - special price (3.1

Many other ZX products. SAE for lst.
EPROM SERVICES
3 Wedgewood Drive, Leeds LS8 1EF
(0532} 667183 19/3

From: K A SPENCER,
74 Dovars Park.

Bathford, Nr. Bath, Avon

Chess Partnes 2000 Chess Compuler with
Sensory board. 8 Levels of play. Used tweice
only. [50 no offers. Goss, 83 Swphans Firs,
Maortimer, Reading RGT 3XA P

Acoran Atom 12K with Joystick and £80
Software and books. Bargain a1 £185. Luton
FEETE 20/3

MONSTER SOFTWARE CLUB

Software library Tor the
GON 32

Tap qualkty cassetios
FOR HIRE
All 1apes used with tha
Manufacturer's pormission
SAE for detais

Monster Software Club
12 Lonnau Drive, Park
Wakefiold, West Yorks.

Spectrum 48K special introductory offer,
frea diary systam with the Bank Accoum
System. writtén 10 professional standards, ful
screan  entry, maimaine transsction file of
Standing Orders, Salary, Cheques, etc,, print
stataments. why wait for the Bank, casseti
and usar manual, £5.00, Kim Gouldstone, 45
Burleigh Avenue, Wallington, Surrey. SME
TG, 32/7

Spectrum Programming. Leam Basc Pro
gramming the easy way with our fully
structured cassetie course. Let the computer
teach you! FH0K of programs ending with a
computerised exam. Only £9.95, Barclaycard
aceapted. Sussax Sofoware, Wallsand Housa,
Pevenzey Bay, Sussex.

5512

ORIC-1
ZX81
SPECTRUM

MANAGEMENT GAMES

DALLAS. A gama of ol exploitation in
Texns. Dacisions are required on pur
chasing concessions, the movemant and
use of drilling rigs, and the building of
platforms and pipelines, Can you take-
aver tha Euing Empine

AIRLINE. You must decide on numbaer of
aircraft to operste, loan and fusl com
tracts, whether 10 buy or charer, and
levels of statfing and maintenance.

PRICE

6613036

Britain’s B!ggest Selling Home Computer Magazine

= IMMEDIATE DELIVERY =

MICRO IO
BECOME AN EXPERT IN
COMPUTER KNOWLEDGE
9 PROGRAMS (OVER 100K)
1,000 MULTI-CHOICE
QUESTION/ ANSWERS.
LEARN RARE POKES
IMPROVE YOUR
PROGRAMMING.
M/CODE & BASIC 16/48K
Hi-res. Colour Sound etc.
Send Cheque/P.0. to:
M.K. CIRCUITS
36 ST IVES CRESCENT

GRIMSBY DN34 6SJ

MIBOK (A Horserace Andiysis, Winnors
alore. A serious program. Cassette: £5.75
glails: Paragon Moorside Woodlands

Wimborne Dorset

26,1

Wantad Urgently! Arcade-type gameas

programs for micros Specuum, VIC 20,

Dragon, Oric. We pay top royalties or cash

outnght for good exciting gamis. Nauvonal

marketing ensures maximum reward Tod your
work, Phone Dawd on 061 BI29143 or write

Northwish, Ground Floor, Ralli  Building,

Standey Stroet, Manchester M3SFD and hu;‘vz

I

LYNX
Software available NOW

MOONRESCUE: save the astonaul bul
wantch your fual you must get back!
OMNLY E£6 inc.

60 Outwood Road,
Herald Green,
Stockport SK8 3LZ
B3/3

One Two

ORIC-1 48K £8 £14,50

ZHE1 18K (3] £8.50

SPECTRUM 18K £5 £8.50

SPECTRUM 48K 6 £10.50
| b | “ DEPT. ¥C |

14 Langton Way

I8 L’. London SE3 7TL

50/3

From Oid Kent Road 1o Mayfalr. The famous
board game for the BRC Micro (32K] short and
standard pame optiang, Gamasave Tocility. Up
to six playors including the computer wha wall
conskder deals and ofer axchanges. £8, LA.S
Soltware, anl! YCI FA Hillleld Drive,
Hegwall, Merseyside 3
ar

Atom Advanture Investigate strange happen-
ings in the Oid Manor than try 10 escaps
12K M/ C £6.00 from Fourth Dimension Soh-
wara, 16 Killearn Drive, Paisley PA1 EDG-!-E
/2

BBC qguality programs: Low pl'im. "Chess
Clock' [18K] - £1.85. “Two-player
Blackjack™ (32K} — £2.45. Dotwum, 22
Chesterheld Road, Southport, Memsaysida .
114
Sharp PCI211 wath CE-122 printer-cassaite
also Sanyo MI1007 with full cassette program
library, spare papat, batteries atc. A complate
pockaet computer system. The lot £100. Pan-
purchase considered. Tel: 061- 780 2408 S
'l

VIC 20 best and latest Software super e
chub with unbeatable offers. Hire o casseite o
cartridge then I you decide to purchase i
simply serd us tho balamce and we will refund
yout hiré charge or return the cassette and il
desirad hire anothod. Note no ohligation o buy
whatsorver. Save pounds, join Comclub
today! Plus a Super Bonus! All subscribvers
may purchase a genuine Commodore 16K
Rampack for £49.95 or an BK for £29.95. Also
H you decine this offer, then accept » free
Comaoft [3uu-1|ht'|. [LUINEX) cassmrte ARP I8 o1
Comsoft Wordsearch (B-18K) cassette RAP
(B. Sond for membarship form and freo
catalogus to Camclub, 24 Alton Road, Ayie
slone, Lescosted

4272

DRAGON GAMES

Three tast moving ARCADE styla games
wititten in maschine code for vour DRAGON
SNAKES Tha only way to kill them is
shool them in the hesd. Your man may |
move anywhers in the forest. Snakes
enter ore ot a timae, il you don't kil it
quickly another will enter. Up to 12
snakes at ana time Of you Ive that lang)
Fantastic sound and graphics |
LANDER Land your spaces craft on ons of
| the landing pads (score depends on
chosen pad]. High resclution plcture of
craft and lunar surface. Very impressive
display |
JNU&DERS The old fevoure. Faatures
| include 35 invaders, maother ship and ]
| thres  defenderns $iJl: digit Hi-scoen
score  pounters, Nine selectable =kill ‘l
|
|

lovals. Al in High resolution COLOUR
raphics and sound
LL THREE GAMES ON OME TAPE

(arder DGT2] only £6.95 incl. P/P s1c

J. MORRISON IMICROS), 2Glensdale

5t.. Leads LS9 90J,[0532) 480 S87.

—

TEACHER? Spectrum owner!
machine, Mark book on cassete. Class list
Year lst, Sort alphabetically. Input marks
Converts 1o percents, grades, ranks. Graph
results. 7" scores for clsar  comparison
Moans, standard deviations. 04,60 for cassotte
and notes. Farrm, 8 Thompson Road, Bolton
Ted: (02041 45007 131

B |

|

WORTHWHILE PROGRAMS
16K ZX-B1 and 48K Sp:rm;!rum
FIRST AID tesches the principles of
first akd. Fully sconing. Ages 13+
COMMUNICATOR Morse  code
samaphora, wverbal reporting, use of
telophone. ldeal for cubs and scouts. |
£4.99 epch. State machine, Cheques/POs
o

Network Computer Systems Lid, |

33 Bampton Road, Luton, Beds.

s o |

POOLS PREDICTION DATABASE We can
supply English Footbal League results 197782

Lises  yeoust

i computer formal, with starter analysis
programs Disc/Tapes £16. (2 year tapes
£7.501, Sinclairs BBC, Per, VIC, TRS, 1BM,

etc. SELEC Sotrware, 37 Councilior Lane,
Cheadla, Cheshire. 081.428 7425
|Access/Barclay welcomal

15/3

EDUCATIONAL
PROGRAMS

Help your child to go streets ahead in maths

Send for details of our quality programs.

COTTAGE SOFTWARE, HEATHER COTTAGE,
SELLY HILL, WHITBY, NORTH YORKSHIRE ;3

YOUR COMPUTER, APRIL
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BBC (32K) SPECTRUM (48K)

NEW RELEASES

INVISIBLE MAN — now for Spectrum!
Ao for BBC and VICD £5.95.

STORY A — BBC only — just ke a story
book, but you chooss the plot. Ages 7-11
£8.95.

PUNC-MAN — BBC only — he gobblea
the full stops. You put them back! £7.95
REAL EDUCATIONAL PROGRAMS
SAE for details —
. Lowmoor Cottage | ¥C4l,
’."-,:1‘5- Tonedala, Wallington,
W Somerset TAZ1 DAL
. 082 347 7117 130
ZXB1 ond Spectrum educational and games
software sand SAE. B Homsfeld 23 Lealholm
Crescent Middiezrough.

72

No more evestrain with your ZXB1. Video
inverinr  displays sharp white characters on

solid black background TV screen. A togghe |
in nommal and ® |
roverns, The small PCB fits on top of tha logic I

switch lets you choose batwes

chip inside your IMBY, Kit £4, Buikt £5.
includes aasy to follow instructions,
VAT/PEP. Send cheque/PO t1o: O, Fritsch, 6

Stanton Road. Thelwall, ‘Warrington,
Cheshire, WAL 2HS. Box No. 1
a2
SPECTRUM EPROM CARD

(£19.50)

Piugs nto a8 Motherboard. (2 skot £16.86).
Uses unused ROM space [14582.15615)
and 2S16/27V6 (2K} and 2532 (4K
EPROMS. Taps Controller opbonsl axtra.
[+ [3.45]
Many posubla uses Specal
Char. Sets, M/C & 'BASI:C 118 (2K}
RAM + ADAPTOR (£9.95) phugs mnto
ROM CARD. EPROM 31 (2K} (£9.95)
programmed with RENUMBER linc
GOTO, GOSUB, RESTORE. ate.)
SPRITE Chars. printed from any stan
position, any magnsfication, rowmted &
faflacted. WORD PROCESSOR for
prepn. of TEXT with justification. UDG
Char, Sata + many others
Also available ZX81 EPROM-READ CARD
[EB.75), EFROM 1 [with BREAKOUT,
LIFE and TOOLKIT (£8.25), 2716 EFROM
PROGRAMMER (£29.75), 25U P.5. ifor
Programmed) (06500, PEP L1 (UK
onlyl, £2 {oversoas).
SAE please for extra dotails.
ORME ELECTRONICS
2 Barrinnar Ad,, CAMBORNE,
Carriaai
il

BRC 7K. Accurate simulation of WW2
Submaring attack on Tirpite, written by ex-
subwnariner, [8 for tape, charts etc. Soh
Opticns, & Rormégius Growve, Lincoln

13
VIC-20 Software Cassettes, £3.95 each inc
postage. Mo, 1: The Reder, Spacewarp,
Broakout. Mo. 2: Skier, Cowboy shoot-oul
Mo, 3: Scramble. Al for the unexpanded
VIC-20, uses Hi-Res colour graphics and
sound, Cheques/P.0 .5, 10 A, Caner, Ewslme,
Ewen, Cirencester, Glos. GLT 8AU =

r2

DRAGON 32 or
TANDY TRS-80 Colour

Lots of pr:?rams — lots of useful
hints and information EVERY single
month in “RAINBOW™ an exicting
new 200-page magazineg from
U.S5.A,

Send £1.95 (plus large 58p s.a.e.)
for sample issue 1o
ELKAN ELECTRONICS (Dept. YC),
FREEPOST, 11 Bury New Road,
Prestwich, Manchester M25 6LZ or
telepone 061-798 7613 (24 hour
service),

472

16/48K Spectrum: Compulsive, exciting,
qualty games Example — Tape onal Bomber
= Lunylander + Twentyone + Eggeatch
(350 — Plus Serious Programs — Word-
PAOCOSS0: & from [3.50. SAE for
brochure. Raysolt. 24 Coun Avenue, Yatton
B519 4EP

30/3

[Dragon Tenpin Bowlng limproved graphics)
tape £5. G.M. Newman, 12 Malden Park, New
Maiden, Surrey. SAE for full st

23

VIC-20 (Standard) garmes includes Matoors
munchy blockbuster Chicken Dambustor
synthesirer plus othors £4.50 the lo1 on
cassotte. A, Duffin, 63 Manifold Road,

20 1K Z¥B1 Garmas: Duckshoot, Connact 4,
Battleships, d4=4 Qs B X5, Solitair,
Blackjack, Stocks ‘n° Shares + more.
Cassette & instructions only £3.96] 5 16K:
Frogger, Beckgammon, Motorway, Fruit
Maching, Hangman £3.95, or ol 25 for £5.95.
5. Kelly, 7 Atherion House, Harewood Road,
South Croydon, CR2 TAL

£8/3

MIBOK, [wagon Crown 48K Epic Graphic
Adventure, with m/c + Squash, m/ec
Favourite. Both for £5.00, Squirel Soft. 13
Witon Hoad, Edinburgh. Sin

JUPITER ACE
USERS CLUB

Newsletter, software (both
games and utilities), adapter
for ZXB1 add-ons.

SAE for details.

Remsoft, 18 George Street,

Brighton BN2 1RH /2

Spectrum/ZXB1 Games £2.50/01.50, Yahtron,
Magnus, Hangman, Soliaire, Odd One Out
Pius Another, R, Kimpion, 39 Yates Sirest,
Liverpool 33/3

Sharp MZBOK/A Sofiware ready for
mmediate hire from 50p. Send SAE for
mambership details and free catalogua. K-Soft
Software Collection, 58 Bolham Lane,
Rotloed, Nottinghamishing, e

COMMODORE 64 — Vic 20
— Anari 400/800 — CGL Home
Computer — the best chess
computers — all obtainable at
the lowest prices by mail order
from:

DOSKA CHESS SUPPLIES
|Regiatered Commadare Dealar]
Poulton-le-Fylde, nr.
Blackpool, Lancs.
Phone: 0253899742

fewerengs and weekends included)
14/3

Colour Gense Pools Program + Free Blank
Data Tape £8.00 Spectrum Pools {+ Tape)
£4.95. ZXH] version (no tpel £4.00, M.W.
Hodman, 80 Campardown Street, Beuxhill, E.
Susssx TNIZ3 58E. 4013

BAUG SOFTWARE
Introductory offer ATARI
7% % off hardware up to 20%
off Software. Commodore and
Dragon. 10% off ZX81 key-
board £26.00.

Telephone 0232-621221 for
details P.O. Box 123, Belfast
BT10 0DE.

Save £1,000 on your morgoge repaymant?
Your Spectrum 18K will not anly show you
how you might, but 80 gno you B versatile
repayment calculator. It even writes to your
bank mansger 10 teke advantage of this no
extra cost method. Send 5 o Computa-
Schoma, 55 Buckingham Road, Swendon,
Wilts 1773

JUPITER ACE SOFTWARE
from FORTH DIMENSION

ACE INVADERS
Stop the fast moving and weaving aliens
bafore they land
METEOR RACER
Dodge the rocks and the debris, three
Irvies plusl MAXIMLM SO0
SPACE PATROL
Shoot the sliens, when in range and n
your sights, but don't want 100 kong.
To help you write programs in Forth and
understand mone about the Jupiter Ace
sach cassettn comes with full user notes
giving detsils of program structure and
cowering specife: pomts of nterest. A0
progeams 1K,
Cossettos: [£3.95 each AR 3 £9,95 inc php
Forth Dimension
32 Bathurst, Orton Goldhay,
Paterborough, Camba.
Turn youwr own soffware info money
Top royalties pawl
T8/ 3

Scunthorpe, South Humbersade
31/3
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Teachersid (16K £3.80) Teacher Data (148K
£5.20) Spectrum cwners use your machine,
Classhsts, suatistics, graphs, sorts — rank and
niphabetical, genuinely uselul. Mr. B, Farris, B
Thompacn Road, Bolton BL1 BDF (Dragon
warsion avalabie). 3
B2/

Congo 312K BBC Graphical sdventure. Survive
crocodies, fight canndbals etc, to find Doctor
Livingstone £3.95. D. Smith, 23 Madison
Avenuve, Boumemouth.,

TEACH YOUR CHILD

te Tall the Time

and Count Monoy

an your Spectrum (16K]
Two Fun Graphics
Programs on Cassatte
for £5.50 inc. (=] B P.

V. Sampson,

Richmond House,
Inghston CARNFORTH,
LAG 3AN

FOR ALL YGUH
CET C ‘l“:ul

OFTWARE
UNIQUE OFFER! . BEST WIC
SOFTWARE LIBRARY.
SPECIALISTS  (Over 70 Top Titles!)
Hire a cass. or cart. for 8 week, then, if
you wish 1o buy i1, kesp it and send us the
cost and we will REFUND YOUR HIRE
CHARGE!
If you decide not to keep it, simply return
it and maybe try another of our wide

range. S0 JOIN
: |
:COMCLURB:
THE CLUB WITH A DIFFERENCE
TODAY AND RECEIVE ABSOLUTELY
fOFE?

COMSOFT DRAUGHTS or COMSOFT
WORDSEARCH CASS. (unex. RRP 6]
(8- 16K. RAP £8),

PLUS: Special Oflers, comps, and news
lenters! Wirite NOW 1o

COMCLUB
24 Alton Road, Aylestone,
Leicester LE2 BOQA

For FREE CATALOGUE, MEMBERSHIP

Programs

i3

Spectrum 1BK/48K, the clastic "Battheships’
and ‘Escape From The Crypt’, a new adven-
ture game. Full Graphics. Both games on ong-
cassette for 5. R. Acton, 44 Beehive Lanea,
Basildon, Essex

FORM, AND YOQUR FIRST ORDER : - 18/3
FORM . .
REMEMBER .. . IF IT"S GODOD THEN WE SMASH DRAGDN 32 £7.00
STOCK ITIN 44/3 A puper “break-out” type game in high
T : resolution graphics. Features include a
Dragon 32 — Five exciting games only £4.40 damonstrabon modes and walls of in

Bulls & Outs, Rattrap, Earth Defence, Maze reasing
rumner, Hamurabl. Argont Software Lwd, 26 1:0- hull .:ﬂ;t:mrmmmﬂ
Lyrwood CHase, Bracknell, Barks I"rﬂrz‘ - of score, best score and balls
'
Spectrum Graph Plotter. Draw your own P
charts, Bar-charta, Line Plots and Scatter
diagrams with this very versatie package of
five routines. €5 for mape (includes five
tutorials/demonstrations) and full docu-
mantation or SAE for detalls. Topgraph
Sofvware, 108 Blundell Road, Luton, Bad-
fordshine 4712

FOITLEINING .

FRUITA. DRAGOMN 32 AND

SPECTRLUM 48K f8.50
A deluxe fruit machine featuring:— 4
drums, Spin, Respin, Hold, Gambbe,
Collact, Mudge, Bounca, Blind, Cancel
and Jackpot. New drums manu-
facturnd for each gama,

EVICTOR TM DRAGON 32 £7.00

SPECTRUM4BK {550

A reactive game with machine code for
axira pp. Evict the absns from thow
salf-re-gerwmating and defended bose,
Features lasors, phasor and bomba, &

BROKEN YOUR TVI

COMPUTER JOYSTICK?

 akil el

inside your yoystick handie Spoecinl offer: — DRAGON 312 —
is & white plastic inser. ;‘F“"“ far £18.00
ECTAUM 48K — both for £10,00

| [The main cause of failure.]
Stronger insert replacemant
now available. Supplied
with full fitting instroctions
sligwing you 1o ba back in
sction in seconds

Send £2.50/par

I |
=y

All prices inclusive, mail order  only,
cheques or postal orders to:— WIZARD
SOFTWARE, P.O. Box 23, DUN-
FERMLINE, Fife, KY11 SRW. Send large
S.ALE. for full program catalogue
Roysltes and/or commassion pasd for
supsiiol guatity DRAGON ot SPECTRUM

software,
= B3

Acorn Atom 12K RAM 12K Rom Books,
Software B months oid £135, Tel: Derby 1132
514033,

146 Church Road,
Boston.

Lincs. PEZT QJX
58/3
1003 ZXecrabbls 16K ZXB1 word gamd program, 2-8
players, cassette £4.50, Aksoft, 1§ Postmill

Dragon Missile Command protect the domed Closs, Ipswich IP4 2RF,
city of Spartia from enemy ICBM s baware of 58/3

the deadly radiation cloud, superb graphics
£3.95. 5. Margsh, 18 Lamberhurst Road, ZX SPECTRUM-CP48
32K Memory Extension

Maidstone, Kent
Gives total of 48K, Simply fits intemally
EI'-. sores 2 modeis with no lddmmm
/ﬁ W imilar 1o compatitors but anly S50,
C_ASSEUE LEADS W, = ! Fitted by our engsneers (don't sond
Din to Din & remote =t power supply) £31,50.
jack plug 5 EIT.#EE%P:'EEEGTE:'LTD
Din to 2 ¥ 3.5mm jacks opt. YC, t., Edgware,
1% 2.5mm for remote Middiesax, HAS TEP.

83

ORIC |

PRICE ONLY £2.50 bk o
Cash with orders includes pEp
CLARES MZB0A Sharp 12K Micro, Sofvwars pack,

222 Townbelds Rd, Winslord, Cheshie

Music compier, UK map programs Tel:
CW7 4AX. Tel: Winslond 51374 beE

Basingstoke (0256) 55356,
=l 22/3

WANTED URGENTLY

Arcade-type games programes for Spectrum, ZX81,
Vic20, Oric, Dragon, BBC Micro and Lynx.
We pay top royalties or buy your copyright for
cash. National mail order and dealer sales ensure
you get the best reward for your genius.

Write or call into

NORTHWISH LTD

THE GROUND FLOOR, RALLI BUILDINGS

STANLEY STREET, MANCHESTER :
y =

M3 SFD
908 Dy Hont s Jos Bfmnng o)

or Phone 061-832 9143




Weekend courses in Sinclair Basic, starting February ]

1983. 15 hours of instruction from a qualified lecturer,
Friday evening to Sunday evening.
Luxurious 3-star Worcestershire Hotel, all rooms with |

bath and other facilities.
£55.00 inclusive.

GAINSBOROUGH HOUSE HOTEL
Bewdley Hill, Kidderminster
(0562) 754041 11

TEXAS
s o \ &

INCLUDING POST
AND PACKING
Single Recorder only
Orders to:
Clares, 222 Townfields Road,
Winsford, Cheshire CW7T 44X
Tel: Winsford 51374

Dragon 32 Meege Programa. Programs can be
fully merged on the Dragon 32, For full dotails
and instructions send £1 plus SAE to G.
Grirmwood, Allemwoods, 105 Conway Road,
Colwym Bay, Chyd.

B5/3

AT LAST!
BBC MICRO
GRAPHICS PAD
FANTASTIC VALUE!

A high guality, carridge paper pad

wng Giaphics, Telatéul scrdons Bnd
usar-defined cells. Plus easy reference
commands sheet, Al for an incredible
£1.98+ 650 php.

Hermes Computer Products Dept Y2
10 Barlow Moor Close, Norden,
Rochdale. Lancs. OL12 7RN

Acom Atom 12+12, Colour, BBC Bask
Board, Forth, Software £150 o.n.o. London
Aes Momchusch 47548 5773

DRAGON 32 AND SHARP MZBOK
SOFTWARE

Games Packs — 0650 each.

Gamos Pack 1 = Bowling, UFO, Muncher,
Micropoly, Mastarmind,

Games Pack 2 — Race-chase, Depth
Charge, Motor Cross, Giorious 12th,
Canyon Bombar.

Games Pack 3 — Teank Battle, Rsaction
Tina, Blind Mars, Ona Man and His Dog,
Lete,

Game Pack £ — Poker, Pontoon, Roulette,
Othallo, Stock Broker.

(Sharp only)

Adventure Games

Davils Trange — Saf to Bermuda bDut
beware of the Bermuda Triangle! — £5.00.
Earth Aescue — Search the Galaxy for a rare
mineral nesded for Earths survival — £5.00,
King of the Valley — Try to control 2
kingdom and its peopls — £3.00

Desart Patrol — Find your way across &
desert but beware of its inhibitants! —
£4.00.

Educational

Maths Tutor = A sel of programmes
designed to teach maths to children from
310 yr. — £5.00

Word Quiz — Find the hidden words in a
jumble of botters — £3.00.

Send chegue/PO o SAE for dewils 1o

Abacus Software
20 Rhoaleigh Ave.
Sharples Park
Bolton BLY 6PP.

VIC-20 (unexpanded) Games Tape INo. 2):
Bombers, Break Out, Nibbles, Fr Y. Space
Gobblers, Bank Robber. All 6 for £4.95p nc.
PGP, Fast delivery from: Swarraker, 21 Hoyle
Road, Hoylake, VWirral, L47 JAG

BO/2

THE MZ BOK
SOFTWARE LIBRARY

Choose from 150 titles. These inciude
exciting Arcade/Adventure games, and
EducatiehalBugsness applications. Once
onky membership fee £10.00. Hire charges
only 80p per 14 day peried. Plus your first
§ games FREE. Send now for Bustrated
catalogue to:

The Yorkshire Software Library
13 Park Top. Pudsey,
Waest Yorkshire, LS8 6BY

34/3

BBC USERS?

Explore sl your mades

Create your own unique gratfic’s deplays
with the Hermes Graphics Pad, Al
models pius teletexed phus user defined
oells and commands sheet. Only £2.58
phus B5 pence phrp.

Hermes Computer Products

10 Barlow Mor Close,

Norden, Rochdale, Lancs.

BB Cizxi o VIC20 (55

MNEW COMPUTER? Try our guarantsed
safteare — for parents and children (ages
£-151 who want 1o do maore than just
shoot aliens!

LETTERS (BBC only] — sges 4-6: learn
the correct way to form letters with our
Magic Penl Teacher checked. Great

aphics, £9.95,

NKOSI — Be an African Kingl
Adventure for ages 10-adult — can you
beat the witch doctor? £5.95
INVISIBLE MAN — Co-ordinates gama
with good sound and graphics, ages 7-14
i5.95

.« B0t monetl
J Send SAE for details:

Lowmoar Cottage (YC2),
; Tonedake, \'M.rg;n-n.
\L} 1 Somersei 1AZT DAL

OB 347 7117 _/

Battioships against Computer, smultaneous
diaplay of boarcs, ZXB81 (16K), £4.25, Dragon,
[5.50. Chogues to A, Simmonds, 2 Argus
Walk, Crawdey AH11 BB0.

5/3
Diat and weight control program for VIC 20
and CMEB 64 hetos and advises vou on the best
simming diet. Cassette £12, disk £17. E.
Frangoulis, 54 Holand Road, London W14
BEB. A8/
Spectrum Forth on cassette. Faster than
Jupiter Ace. All structures, colour, Hi-res.
Order as SP1ED (16K or SP4ED (48K ) £5.95 to
Mike Hampason, 7 Herelard Drive, Clhitheros,

BE7 1JP
OL12 7RN 2a/3 s
DRAGON 22
AND BBC MODEL B 11 oo ,
747 FLIGHT SIMULATOR

T TSN P

@ Q0000
oooo [}
D@
elclele)

olelclc]
000

Classified Rates

Linage: 300 par word (Min 15 words) —
prepayable

Lingge scverisers shouwld comovere the form
proded in BLOCK CARITALS. Phone humber
cowrirs a5 2 words Name and addrexs 1o be
pand For of used i advertsement. Box Number
if requared’ is £3. 00 extra

Display - rates per sce (Min 2scc)
Orvin Ingartion £7.00

Three Inserfions £4.70
SixIns@rtions £6.50
Twelve Insartions £6.00

Oispiay advprisers showld Drovede Separae
cogy and preferably resend space by phorse
100-661 066

Method of Payment

Cheques aic. should be made payable
1o Business Press International Lid, and
crossod. | enclose harmwith

chequePO for

Please debi! my Access’Visa Barclay
Card/Americon ExpressDiners Club Int

g% Delow
D

=
pee] L S,
'II;’II:'._!lIl‘lJ[",'

SIGNATURE

Post to:

Cut out the order form and netum
together with your remittance o:
Classified Department, Your Computer,
Roam H211, Quadant House, The
Ouadrant, Sutton, Surrey SM2 BAS
01 581 3038

L = =

CLASSIFIED

COMPUTER ORDER FORM

Please insert the following advertisement in Your Computer C|ﬂ$5+!'iﬂd Section

o

LINAGE

£4.50

— ¥

£6.00
£7.50

| £9.00

£10.50

£12.00

| £1350
£15.00

No. of insertions required E Box No. required YESINO

MAME [Pease inclyde vnals)

ADDRESS .

Payment by credit card please stale aadress card is regisierad

Daytimetel.no

THIS FORM SHOULD BE RETURNED BY APRIL 28 FOR MAY ISSUE PUBLICATION

Company Registened Number; 151537 | England) Registered Office: Quadrant House, The Quadrant, Sutton, Surrey SM2 BAS,
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SPECTRUM — TRS80 Lv.2
VIDEO GENIE SOFTWARE

DEPARTMENT YC
9 Cotswobkd Terrace,
[ Nomoen, Oxon.
Tekepons: —

nn

Spectrum solftware library. Weekly hute from
Slp. Twmmmlbﬂmmbgly,sm
stamp for free catalogue to Thomas
McOusen. 25 Blenheim Gdng; Brixton Hill,

5001

ATOM
PROGRAM
AlIDS

L [ VAT

B it ey e e v RTOAR e
il o ke ——
L i Y ]

BTR ELECTRONICS .

Dwgs vC1
L A A A
R LAGE

Rt e PT—
SUALAS Whod derd -

IR I Wl B

Chemistiy Exama? No probelm with Alchemy
Software. 6 progfams sach with entensheé
notes  coverng formulase, cacultations  for
0/ CSE for ZX81 and Spectrurm. Send SAE for
details. T8 Tweendykes Road, Hull,

6213

wdentified by a lar

£24.50 incl. VAT and PEP.

Or have you got probloms?
* Arm yourl whites yellowish?

* Do your characters wobble?

by adjusting mternal controis.

SPECTRUM 32K RAM — £24.50
Upgrade your 16K Spectrum to 48K with our RAM kit. Only fits issue 2 machines,

chip in @ socket in lne with the 8" key, visble through the rear
expanson cutout. The kit comasts of chips and instructions, and NO saldering & neaded.

HAPPY WITH YOUR DISPLAY

® Is evary other line a different colour (Bue Venetian blinds)?

(Some character wobble is bound to exist, but it can be reduced)
We have prepared instructions to allow any Spectrum to give the best possible results,

Sand £ plus SAE, (Senr free if you order the RAM).

FOUNTAIN COMPUTERS LIMITED
Darvill Road, Roplay.
ALRESFORD, 5024 0BW

513

Vic-20, 18K, 8K, 3K packs, Cassane Deck,
Printer, Joystick, over EX50 software inc.
Viewriter Word Processing and prog. Aid plus
nﬂﬂéﬁﬂﬁ Total cost sround £1,000 will sedl
for o.n.o. Tel (0204) 483478 or contact
1120 Chadey Okd Rosd, Bokon for this great
bargan.

643

ZXBY Fast Load and Save. 4Xs fastor than
narmal £5.00. Amaring Software, 34 Aslands
Sale, Manchester.

T3

BBC MICRO OWNERS

Would you Bke your esxisting BASIC
proOgrams io:

* Take up to 60% less memory

* Load up 1o B0% laster

* Run up to 60% faster

without buyving more hardware?

You? Then you noed The Optimiss:.

The Optimiser i & two-stago program
compacter and varable optimes . I runs

on a model A of B & svallable now on
cassotte price £4.50 inclusive from:

GARLAND COMPUTING

educational software for
the BBC and Dragon

Ohm  enables you to simulate an
experiment to verity Ohm's
Low. Dragon — £9.00.

learn the principles of the DC
maotor. Disgan — £9.00.
learn the anatomy of the
and how blood flow and
slactrical pctivity are co-
ordinated,

Dragon — £11.00 BEC |22K)
- £11.00.

test the affects of various
conditions on seed

rmﬁm.
BC (328} — £18.00

Plus many more

Maotor

Haart

BBC MODEL B |
QUALITY SOFTWARE
— KEEN PRICES

DOMGRID

Unravel the mystery pattern of dominoss

created by the compater (8 new problem

Dm tima],

ecaptivaly thought-provoking.

WORDGRID

The computer hides your words in the

word square — then your opponent has

o seek thom out on line (no printer

roquined)

Serasble, tamily gomes with educational

value. £3.96 {inc) the pair.

SAE for list ol these and othor programs.
Strawberry Software
78a Sunderton Lane

Clanfield PORTSMOUTH

DEATH'S HEAD HOLE

You'll eimost beleve it's trusl!

It's skill, coursge and your growing
exporionca that count in this unique
adventure for the Dragon 32 and BBC
Model B, inspired by the real-life
challonges facing o cove roescud team.
Literally hours of sxcitement — i you
meEsune up

Atver this, any other adveniure will just ba
a game.
Only £5.45 by return of post from
WORDS AND PICTURES
7 Hawthorn Crascant,

Burton-on-Trant
4/3

MUSICSOFT
BBC MICRO 32K A/B.
5 music mulm«:uwﬂdumﬂi;t
yor fruswrating for | e

S. Cardy, 12 Eimdene Avenue, Prices inclusive of VAT and P&#P. Send . et
MmE RM11 20H for full detads of our axtentive range of PO8 ONT 13/3 A e Cassatte
order ondy) Il 48K, Europhus, , PAL d Cheques to Musicso
Or send a stamped addressed smvulope GARLAND COMPUTING Bore Comoter, ol i 1 e At Back.
for more details. 35 Dean Hill, Plymouth PL3 3AF games worth £500, total value £1,500, for
43/ 2673 £BO0. 01-402 E081, late evenings. e Wi
A E M 5
Abacus Computers 170 Econotech 118 Malva 116 Salamandar 165
Acorn Computers 1041058 Educare 84 Maplin 71, 156/167  Samuari 8
ACS Sotrware 130  Epsom Micro 133  Medway Computers 167 SciSof 136
Active Software 27,181 Melbourne House 106/108 Severn Software 148
AF Software 81 F Memotech 186/187  Silver Soft a4
ALFdec Elsctionics 190 Folkade 184 Micro Aids 145  Simon Soft a0
Amba 75 Forest Software 113 Micro Business 124 Simon Software 118
Amersham Software 118  Fox Electronics 102 Micro Deal 12  Shard's Software 45
A.niroﬁ._ &8 Furlong Peter 183 Micro Game Simulations 160 Silica Shop 9
Apex Trading 63 Fuller Micro 18 Micro Management /65 Sir Computers P
Artic Computing 12 G Micro Mania 1368 Softek 52, 180, 185
Audio Computers 43, Inside back cover Gem Software 77 Micro Scene T Software Supermarket 135
Automata 188 | ;’M ot 1o/17  Midland Computer Fair 181 Specture 1
Autoram T el e 163 Mikro Gen 134 Spectrum 14/15, 16/17
Gilsof ; 27 MorrisonJ 184  Stuart Williams 70
;] Shia MST 136  Stonechip 18, 148
Back Issues 170 Myrmidon Software 132 Stork Rose (Data Asserte) 128
Bamby Software 184  Heassell W. Simon 16 N Subs Filler
g:uauank‘:gm Sumer Camp lg Hm‘gmﬁ?:“u“““ 48, ;? mﬂg ZX Club 1% T
4 H/H So re 4 reEration T i uter 168
Bibi Computars 18 Hilkon Computer Services 134 Neptune 161 T:mnne o 188
Bipak 164 yiSof 48 Newnes Technical Books 78 Timedata 113
Bridge Software 184 HiTech 121 Newstach 179 Transform 194
Buffer Micro 63 MNarthwish Inside Front Cover
Bug Byte 1721173 | 2 e &3
c Imeaine COMPUIETS 4125, back aors; Qakieat Computers e
€CC Lid 171 Impact Software B [ oo y7a/198  Vectis Software 161
CTE Micro 160  Industrial process 102 ic Computers d V + H Computer Semvice 102
E?&-:?Mm 2 J b ampu Vikin c;::mw HE
Personnel C tar Service 182 ki re
Calpoc ) 142 Jaysof 108  Phipps Associates 36 Uirg?l?ﬁam 154
Cambridge Micro 184 JRS Software 150 Pictureque/Addictive Games 132 Vision Store 169
Campbell Sysiems 166 Print and Plotter 15 w
Carnell Software 4B K Program Power 32,163 Warp Factor 8 166
Cascade Software 8 Kempston Micro 91,165  Pro Sofrware T8 Words and Pictures 160
Computer Club UK 132  Kuma Computers 120 Pp.5.5. 190  Workforce 135
Computers For Al 4/6 L Q Winter Software 130
Wiraless World 1
B A. Computers 120 ta'lsum !E'ta:r tg gz:]é:m?:;a B8, H; v * i
DTL 164  Leon Noel 3 A Yawacre (Micro Computer Software
DK Tronics 92/93, 158/189  Level9 48 RD Labs 150  Chubl U s
Downsway Electronics 142 Lexonics 121  Redditch Computers 120 YouthHostel Association n
Dragon Data 146/147 Llamasoft 71 Richard Shepherd 10 z
Dragon Dungeon (Thel 167 Lothoran IMC) 116 Rosa Cassattes 121 ZXSAS 130
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STOP THE RAMPACK
WOBBLING

s £0.950

post and packing included

P}ogram crashes on the Z}{Bl are nnly too well known, but one of the most

. common reasons is ‘wobbling’.

|+ The Sinclair Ram Pack is attached to the computer by a small contact area, as
| || shown in figure 1.

! ' We have designed what is much needed: a plastic sleeve, which is sandwiched
£ 1 dlscreeﬂy between the Ram Pack and the computer, called the FIX-A-RAM (see

it fig 2).

Ll EES LT: a perfect match and stability.

Gdd £ comjpirter may still crash, but certainly not due to ‘wobbling’. This example

s ow we work to enhance the ZX computer system. We put the right thing

\in the right place and sell it at the right price. o

‘To find out more about what we make for the ZX81, why not send in for a e 5 .

SD{ -A-RAM? We will send it to you by return, tugether with ‘THE LIST’ — full s | |
etails of our hardware and software fur the ZX81. Please remember, details will

\ on!g accompany the FIX-A-RAM.

: EX'TRACT FROM THE LIST

— ‘CALC' the giant electronic spreadsheet: up to 48 k of ram.
Chip: £19.95 or Tape: £14.95.

— '‘EDASM’ the full editor assembler. Chip only: £19.95.

— Games chips from £4.95.

— X-ROMCARD |(as illustrated): links up to EPSON
printer, programs EPROMS from tapes or chips
with built-in machine code monitor. £17.95.

— X ROMCARD II: enhanced version of the
X-ROMCARD with Hi-Res (256 x 192)
moving graphics. Extended BASIC,
amplifier, speaker, joystick socket
(for ATARI joysticks) DRAW
pictures with joystick ete.
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ATARI 400."Reduced frc;h £1-99.99 (S.R.Pinc. W&) to ﬂ59-99-



At prices like these, they

From today, we've upgraded the
ATARI 800to 48K, but we haven't upped
the price by a penny. It’s still £399.99.

As for the ATARI 400 it's reduced by
around £40.Now take a closer look.

ATARI 800 and ATARI 400.

The straight facts.

Computer console: FCC approved, with
built-in RF modulator. Connectsto any standard
colour or black & white TV.

Colour: Choose from 16 colours, and 16
Intensities.

Sound: Four independent sound synthe-

sisers for musical tones or game sounds. Four
octaves. Variable volume and tone for
each channel.

Display: Threetext modes: 24 lines of

Heresac

40 characters; double-width characters. Nine
graphic modes: from 40 columns by 24 rows
up to 320 columns by 192 rows.

Keyboard: 57 alphanumeric keys plus 4
special function keys. Inverse video. Upper/
lower case.

Full screen editing. Four-way cursor control.
29 graphics keys. Full stroke keyboard (ATARI
800) and mono panel keyboard (ATARI 400) for
fast, easy data entry and interaction withthe
computer.

I/0O: Serial input/output port for simple
connection to peripherals. Four controller jacks
for joystick and paddle controllers.

Memory: Includes a built-in 10K Read
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ustbewortha cIoser look.
oserlook. ..o

included with ATARI 800.
Only Memory (ROM) Operating System with Extended graphics functions:
48K Random Access Memory (ATARI 800) Hi-resolution graphics. Multi-coloured charac-

and 16K RandomAccess Memory (ATARI400).  ter set. Software screen switching. Mixed text

ROM may be expanded with user-installed and graphics modes.
cartridge programs. Multiple redefined character sets.Player
CPU: 6502B Microprocessor. 0.56 micro-  missile (sprite) graphics. Fine screen scrolling
second cycle. 1.8MHz. in any direction. Changeable colour registers.
Language: AtariBASIC Cartridgeisinclud- Smooth character movement.
ed with ATARI 800. Also programmable in Atari Software: Selfteaching programs with
Microsoft BASIC,PILOT, PASCAL, extendedFig.  the unique voice-over Home Management.
Forth and assembly language. Education. Programming aids.
Monitor: With the ATARI 800, if desired, a And of course Atari's famous entertain-
monitor jack allows composite video outputfor ~ ment software.
connection to a colour or black and white Peripherals: A complete range of periph-

monitor (in additionto a standard televisionset).  erals and accessories that are available now.




Why you'’ll feel more at home with
our computers.

Before we designed our computers, we
thought about who was going to use them.

One day, our computers might be playing
games; next, they're wrestling with household
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The APX Library
A wide range of tities written by
users.

budgets; teaching geography to an 8-year-oid,
or printing 2,000 letters.

In other words, we designed our computers
and software for as many applications as afamily
has ideas.

_(Nowthe ATARI 800 has 48K RAM, there's
even more memory for even more applications.)

Next, we built in high-resoiution graphics.
Inside our computers, we have a microprocessor
whose only job is to operate our graphics.

(Alltold, you can choose up to 16 different

colours from a spectrum of 256 different shades.)

Infact, Atari computers divide the screen up
into 60,000 tiny points, each one of which canbe
changed without affecting the other.

On screen, you can even blow up a line of
type to quad size (invaluable if you're teaching a
child to read).

We alsolooked at ways to make comptiters
rather friendlier.

Onthe ATARI 400, we'veincorporatedtouch-
sensitive keys with ridges, so fingers won't slip;
on the ATARI 800, we have keys much as you'd
find on a standard typewriter.

You talk to your computer in a choice of
languages,including ATARIBASIC usingsoftware
which you load in on cartridge, cassette, or disk.

At Atari, we have one of the largest software
libraries inthe world (some of our currenttitles are
on display on this page).

No doubt you know all about our games,
but we also boast home and office application
software as well as educational programsto satis-
fy the most enquiring mind.

Atthe sametime, through Atari's Program
Exchange (APX), you can have access to awide
range of the most imaginative programs written
by our users.

Oryou canlearntowrite yourownprograms
with the help of our ‘Invitation to Programming™
series, using our unique ‘'sound through' system.

Surprisingly, you won't have
to plough through a small library
of manuals to do so, since most
of the series is on software, not
in hard books. Of course, we've
always had just about
everything you're looking
for incomputers.

From today, we've
got even more.

Home computers you'll
feelathome with.

“are trademarks of Atarilnc.® ATARI and design. Reg. in UK.




